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EXPERIENCE WITH CLIMBING ROPES 

EXPERIENCE WITH CLIMBING ROPES 

BY R. P. MEARS 

INTRODUCTION 

HE principal desiderata required in climbing ropes in use, apart 
from being sufficiently light in weight for portability, etc., may 
be stated to be-

( a) capacity to resist shock, 
(b) capacity to resist abrasion. 

It is quite useless to state that a rope has merely to be strong, because 
strength alone will not resist shock. Under a dynamic load, such as 
that caused when a climber falls, a wire rope however strong, if fixed at 
its point of support, would almost certainly for lack of appropriate 

• extension :-

(i) generate such a great momentary force as to break the wire 
rope; 

(ii) generate such a great force as to break anything to which it 
may be attached ; 

(iii) generate such a jolt in arresting the fall of a climber as would 
be sure to cause death by internal injury. 

These are facts to which great attention should be given in the design · 
of anchorages for safety belts for the use of window cleaners, steeple 
jacks and other industrial \Vorkers who are exposed to the risk of falling 
while carrying out their normal duties. 

SHOCK-ABSORBING POWER 

Until quite recently no really reliable researches had been made in 
the subject of shock-loading. Some good attempts were made by 
Prof. B. L. Goodsell of Cape Town University which were published 
in the Clintbers Club Journal in 1939. 

\iVhen a rope is pulled an extension takes place and the work done or 
energy absorbed is some function of the product of the force applied 
n1ultiplied by the resulting extension. Time also has some effect since 
the more slowly the load is applied the smaller v.rould be the registered 
breaking load on the rope and the quicker a load is applied the greater 
would be the registered breaking load. The extension, however, at 
which the rope breaks is alvvays the same. 

These facts are illustrated in Fig. 1 where there are shown to the 
same scale the load-extension diagrams of a 5 lb. natural fibre rope 
breaking at 2 500 lb., i~e. at a load of 500 lbs. per pound weight of rope 
per hundred lineal feet in accordance with the British Mountaineering 
Council's Specification, but with an extension of 15 per cent. instead 
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EXPERIENCE WITH CLIMBING ROPES 

of the I2! per cent. standard ; and the load-extension diagram of the 
standard 4! lb. nylon rope breaking at 3200 lbs. with an extension of 
so per cent. The breaking loads in each case are those which would 
be registered in a testing machine when loaded evenly and steadily so 
as to cause breakage \Vithin the limits of ! to 2 minutes as laid down in 
the standard specification. 

Impact tests by falling weights on full-scale climbing rope were 
carried out in America and recorded in Research Paper, R.P. I679, 
entitled Impact Strength of Nylon and of Sisal Rope, by Newman and 
Wheeler, dated I945, published by the National Bureau of Standards, 
U.S. Department of Commerce. . 

It will be noted in Fig. I that the work done in stretching the ropes 
would be equal to the area contained under the load-extension diagrams, 
and that these curves are ' hollow,' i.e. concave upwards. The area 
cannot be integrated other than arithmetically but may be conveniently 
approximated to by taking it as I /3 X load X extension. 

No curves have been found for shock loading but it is only reasonable 
to sketch them as lying above curves for quick loading which in turn 
are above that for standard loading. 

Natural fibre ropes are made from fibres of limited length not exceed
ing ten feet, while in nylon ropes the filaments are continuous through
out the length of the rope. Therefore when natural fibre ropes break 
slip of fibres accompanies fracture of fibres. Consequently it is not 
surprising that, under impact loading, natural fibre ropes reveal strengths 
considerably in excess of their strengths as registered in ordinary 
machine testing and relatively more in excess than the corresponding 
results with nylon, for under shock loads there would be little time for 
slipping to take place. The results of the N ewman and Wheeler tests 
may be summed up by stating that with both types of rope the exten
sion under impact loading was the same as that under ordinary loading 
but that the natural fibre rope developed a tension about so per cent. 
above that which would take place under ordinary loading and the 
nylon rope correspondingly nearly 20 per cent. greater. · 

Considerable researches have since been carried out by the Leith 
establishment of Messrs. British Ropes Ltd. in impact testing of both 
natural fibre and ny Ion ropes and their results are substantially in agree
ment with these statements. 

By Fig. 2 it will be· seen that the energy stored in a rope loaded to a 
considerable percentage of its ultimate load is both with natural fibre 
and with nylon rope very appreciably less than the work done in 
loading it. 

In Table I the results for three weights of natural fibre rope com
plying with B.M.C. Specification and for three weights of nylon rope 
are tabulated. In column 8 is given the relative ' Rated shock-absorb
ing power' where that of the 5-pound natural fibre rope is taken as lOO. 

This brings out the enormous shock-absorbing power of nylon relative 
to that of natural fibre which is obvious from a glance at Fig. r. 

It will be noted also that even the nylon ' quarter ' rope weighing only 
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I 
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3 

4 

5 
6 

TABLE I 

Relative shock-absorbing power of new ropes rated in accordance with that of the standard 
5-pound rope of natural fibre having the strength and extension as defined in B.M.C. Specification. 
This rated shock-absorbing power being taken as 100. 

Type of Rope 

Natural Fibre 
• 

Natural Fibre 

Natural Fibre 

Nylon ' full ' 

Nylon' medium' 

Nylon ' quarter ' 

Weight per 
100 lin. feet 

pounds 

Ultimate 
strength 
pounds 

3200 

2000 

1000 

Ultimate strength 
per pound weight 
per 100 lin. feet 

pounds 

soo 
soo 
soo 
7S0 

8oo 

8so 

Ultimate 
extension 
per cent. 

12"S 
12"S 
12"S 

so 
so 
so 

' 
Shock -absorbing 

capacity foot
pounds per 
foot length 

1S6 
117 
78 

640 

400 

200 

Rated shock
absorbing 

power 

100 

410 

2$6 

128 

REMARKS 

Shock-absorbing capacity calculated as 
2500 X I2"5 I 6 I. 5 X X = IS 

3 IOO 
i.e. as I· s times the area of the load
extension diagram per foot length of rope. 
Shock-absorbing capacity calculated as 

3200 X SO . I 6 r·2 x X = 40 
3 IOO 

i.e. as I· 2 times the area of the load-.. 
extension diagram per foot length of rope. 

NOTE ON TABLE I 

The energy absorbed or work done in stretching a rope under ordinary slow testing conditions is equal to the area contained below the curve of 
its load-extension diagram. This area may be approximated to as I /3 by load by extension thus :-

A rope 100 feet long extends I2! feet at a load of 2500 pounds applied' slowly,' then energy absorbed will be approximately-! X 12! X 2soo 
foot-pounds on the original 100 foot lt~ngth. 

By applying the load' slowly' is meant by gradual and even increase whereby the breaking load is reached within the time limits of! to 2 minutes 
as laid down in B.S.S. Specifications Nos. 43 I and 908 and incorporated in B.M.C. Specification No. 1. 

When loads are ' quickly ' applied greater ultimate strengths are developed. In the case of the American Research Paper R.P. I 679 dated 
November 1945, entitled' Impact Strengths of Nylon and of Sisal Rope,' by Newman and Wheeler, it was found that the sisal rope developed shock
absorbing power about so per cent. and nylon rope about 20 per cent. above predictions based on ordinary load-extension diagrams. These results 
have since been found to be substantially in agreement with the results obtained for new natural fibre ropes of good quality and for nylon ropes in the 
researches undertaken by the firm of British Ropes, Limited. 

For the sake of uniformity in rating this so per cent. increase has been taken in all cases of natural fibre rope in the Tables that follow. This 
may result in several instances in the shock-absorbing capacities being over-estimated. 

• 
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just over one pound per hundred lineal feet has more shock-absorbing 
power than a standard full-weight climbing rope made from natural 
fibre. But let no one be deceived, a rope to withstand the effects of a 
fall must be capable of resisting abrasion and is most likely to lose some 
considerable amount of material in the process. A nylon ' quarter ' 
under such circumstances might well lose all its material. Actually 
when used for abseiling, while very appropriate for the purpose, side or 
elastic abrasion over a projection must always be watched for and care
fully avoided. 

OLD AND uSED ROPES 

It is well known that ropes should be properly stored and carefully 
inspected. 

Under proper storage ropes deteriorate little over a period of years. 
The rules for proper storage are that ropes should be kept in un

heated portions of the house and should not be put away until they are 
normally and naturally dry. They must not be exposed continuously 
to strong light or to draughts or to dessicating influences. They must 
be kept free from bacteria and are better placed on the tops of cup
boards rather than inside them and obviously must be kept well away 
from harmful chemicals. 

Ropes once seriously overstrained should not be used again and 
watch should always be kept for cuts and abrasions. Ropes dragged 
through grit may absorb harmful cutting fragments between the strands 
which should be extracted. · 

In Table II are given the test results on seventeen old ropes of 
natural fibre. 

It will be noted that No. I6, a Manila rope, though four years old 
had not been used and ~ppeared to be as good as new. No. I I a rope 
of Italian hemp though much-used and two years old showed good 
results, and No. 8 also of Italian hemp and five years old was fairly 
good. It will also be observed that age and use has little effect on 
extension but may considerably lower the breaking strength. 

It would require many more tests of old ropes of natural fibre before 
definite opinions could be expressed. 

In Table Ill are given corresponding test results on seven nylon ropes. 
The rules for storage of nylon ropes are similar to those of natural 

fibre but, since nylon is immune to attack by bacteria or fungoid growths, 
the penalties for transgressing such rules are much less pronounced. 

New nylon ropes when first used 'fluff up' considerably by the 
breakage by abrasion of some of the outer filaments. This improves 
the grip and in fact has negligible results on strength. 

Perhaps the most useful result is that of No. I where a rope was 
tested after three years continuous use by an Alpine guide and was 
obviously fit for further service. Nylon ropes shock-loaded have 
remarkable powers of recovery. Of this No. 4 is an example. 

It will be noted that 1nost of these nylon ropes were tested at abraded 
places. 



No. 

I 

2 
3 
4 
5 
6 

7 
8 
9 

10 
11 
12 
13 
14 
IS 
r6 
17 

Type of Rope 

TABLE 11 

Tests on Old Natural Fibre Ropes 
Rated shock-absorbing power is assessed relative to that of new 5 -pound natural fibre rope 

taken as 1 oo. 

Weight per Ultimate {Jltimate strength Ultimate Shock -absorbing Rated shock-per pound weight capacity foot- Age 
IOO lin. feet strength extension absorbing REMARKS per roo lin. feet ; pounds per foot years pounds pounds per cent. power pounds length 

Natural Fibre 5 2500 500 12"5 156 100 Standard new natural fibre rope. 

403 • 

·very little extension, badly af-Italian Hemp 7•28 388 55 3 fected with bacteria. 
368 

Manila 4"7 1205 257 13"5 82 52 10 Used. 

Manila s·6s 1120 198 13"75 77 so 16 Used. 

Manila 4"97 1545 310 12 93 6o 16 Used. 

Manila 5 2030 406 1o·8 110 70 11 Rope received from New Zealand. 

Manila 3 945 315 12"5 59 38 13 Used. 

Italian Hemp 4"25 1570 37° 13 102 6s 2 Used. 
. 

Italian Hemp 1815 
. 

4"25 43° 11"75 - 107 6g 5 Used. 

Manila 6 1380 230 13 go ss 7 Used. 

Manila 2•67 740 278 13"5 so 32 12 A badly made rope. 

Italian Hemp 5·ss 2340 421 13 151 97 2 Much used. 

Manila 5 goo 180 11 49 31 24 Much used. 

Manila S"11 1980 385 12"5 124 79 IO Little used. 

Manila 5"3 168o 317 12"5 104 67 21 2 Much used. 

Manila 2"5 700 280 11 Much used. 
• 

Manila 5"2 2550 490 16·4 208 133 4 Unused. 

Manila 5·5 1840 333 16 148 94 11 Much used. 
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TABLE Ill 
Tests on Old Nylon Ropes 

Rated shock-absorbing power is assessed relative to that of new 5 -pound natural fibre rope 
taken as I oo. 

No. Type of Rope 

Natural Fibre 

I Nylon ' full ' 

2 Nylon 

3 

4 

5 

Nylon' medium' 

Nylon ' full ' 

Nylon 

6 Nylon ' quarter ' 

7 Nylon ' medium ' 

Weight per 
IOO Jin. feet 

pounds 

5 

• 

I~ 

Ultimate 
strength 
pounds 

2500 
2688 
2464 

• 

2362 
2300 
3147 
2811 

rr76o 
l r8so 
2900 

~725 
l950 
I905 
20I6 
I950 

Ultimates trength 
per pound weight 

per r oo lin . ft. 
pounds 

500 
630 
584 
556 
542 
65s 
5ss 

Ultimate 
Extension 
per cent. 

12"5 
40 
39 
38 
43 
~6t 
44) 

(saturated) 
700 
74° 
68o 

• 

. 640 
830 
760 
8os 
780 

40 
40 
48 

40 
39 

(saturated) 
40 
40 
40 
40 
40 

Sbock:absorbing Rated shock-
capactty, foot- · a 

pounds per foot absorbmt::> 
length power 

575 

28o 
298 
s6o 

520 

IOO 

2 75 

37° 

r8o1 
~ 

rgi J 

357 

333 

75 
97 

200 

Age 
years 

3 

2 

2 

I 

REMARKS 

Standard new natural fibre rope. 

U sed continuously by an Alpine 
Guide in Switzerland. Rope con
siderably worn, tested at abraded 
spots. 

Much used. · 

Much used for abseiling and 
general practice. 

Four tests were made with nearly 
identical results on a rope, re
cently purchased, to which seven 
people were fastened when all 
were swept down in an avalanche 
in the Alps. The rope caught on 
a rock projection and all were 
stopped alive. 

Much used. 
• 

Abraded after many abseils . 

U nabraded. 

U sed rope, tested at abraded 
places. 



EXPERIENCE WITH CLIMBING ROPES 8g 

ROPES BROKEN IN ACTUAL USE IN MOUNTAINEERING 

The number of cases recorded to date, all supported by \¥ritten evi
dence, is 8o to which must be added 7 cases of anchor rope breaking. 

This is a formidable list and has been gathered from many sources 
comn1encing with the famous case on the l\1atterhorn in I 86 5 as 
reported in Whymper's Scra11zbles amongst the Alps. 

The deaths resulting from rope breakages are over forty and those 
from broken anchor slings are three. Resulting injuries are eight and 
three respectively. . · 

The classification of all these cases is difficult, particularly as in many 
of them, extracted from books or articles, all that is definitely estab
lished is that the rope broke, consequently the list of ' unclassified ' is 
large and probably contains many instances of' poor quality 'rope, but 
broken ropes are only classified under this heading where the fact has 
been definitely established. 

Rope breakages may be classified as:-
(i) Rope tight over ,rock ' bollard ' . . . 

(ii) Rope tight over rock edge . . . . 
(iii) Rope cut by falling stones . . . . 
(iv) Rope too old or of poor quality . . . 
(v) Double rope (abseiling) . . . . . 

(vi) In falls in crevasses . . . . . 
( vii) Unclassified . . . · . . . 

(viii) Rope chemically or physically damaged before 
breaking . . . . . . . 

(ix) Rope jamming during a fall . . . . 
(x) Rope breaking in or near a knot . . . 

(xi) Rope .half-weight, i.e; ' line ' of natural fibre . 

6 cases. 
13 , 
13 " 
12 

"4 
6 

22 

3 
3 
4 
3 

, 
" , 
" 
, 
, 
" , 

Note. In some cases a rope is classified under two headings, i.e. a 
rope may break when held tight over a rock bollard (i) and be 
found on test to be of poor quality (iv). , 

Breakage of anchor slings includes three clear cases of climbers 
using old abseil loops found in position, one due to a sling being insuffi
ciently secured by its khot, and one due to the use of an anchor of 
perished material. In another case the sling, when subsequently 
recovered, was found to have been broken by a side blow, apparently 
caused by the boot nails of a falling leader. The sling in this case was 
securing the second and both leader and second were killed (see No. 3, 
of Table V)... , 

The author would here acknowledge his indebtedness to many 
climbers, too numerous to mention individually, who have kindly con
tributed to him valuable information on such happenings. 

Many instances have been received from Swiss sources arid some 
from more distant countries such as New Zealand, the United S.tates 
-of America, etc. 

• 
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No. 

I 

2 

3 

4 

5 
6 

7 

8 

TABLE IV 
Tests on Natural Fibre Ropes that had actually broken in use in Mountaineering 

Rated shock-absorbing power is assessed relative to that of new 5 -pound natural fibre rope 
• 

taken as roo. 

T ype of Rope 

Natural Fibre 
Italian Hemp 

(Swiss) 

Italian Hemp 

Italian Hemp 

Italian Hemp 
(Swiss) 

Manila 

Italian Hemp 

Manila 

Italian Hemp 

, Weight per 
1 00 lin. feet 

pounds 

5 

6· 54 

s·25 

5 

• 

Ultimate 
strength 
pounds 

2500 

166o 

I 870 

168o 
2250 

~ I875 
12350 
l 
·2030 

1940 
2070 

l
. I 550 
2530 
6zo 

1000 

Ultimate strength 
per pound weight 

per 1 00 lin. feet 
pounds 

500 

253 

2IO 

246 
403 
428 
355 (\vet) 
448 
384 
386 
414 
310 

5°5 
13I 
200 
210 

Ultimate 
extension 
per cent. 

9 
. 

I 
14' 5 J 
13'5 
10"51 

I_ 

16· 5J 
12'5 
10'0 

12. 25 ~ 
II'75 J 
I I ·oo 
12'50 
13 

8 

4 

14'9 
5 
4 

Shock-absorbing 
capacity foot

pounds p er foot 
length 

I 

• 

118 

124 

119 
17 

Rated shock 
absorbing 

power 

• 

100 

44 

75 

8o 

26 

z6 

11 
8 

REMARKS 
I 

Standard new natural fibe rope. 
Swiss rope, broke in use in the Alps, fibre 
found to be in a state of decay tested on a 
strained portion. 
Rope one year old, broke in use in Scotland, 
rope found to be very variable in strength, 
some signs of decay. 

Rope about 6 months old, broke over a 
rock-edge in the Lakes. 

Broke in the Alps over a cutting rock-edge. 

T ested on an abraded portion. 

Tested on a sound unstrained portion. 
l\1uch-used rope, broke in the English 
Lakes District one year old . 
Broke in Wales rope in a very bad con
clition probably 8 to ro years old no 
consistent tests are possible on such de
teriorated rope. 
Rope 2· years old, cut by falling stones. 
Two samples tested. Broke when used 
double in abseiling (snap-link method)
weakness attributed to bad storage . 



No. 

I 

2 

TABLE V 

Tests on Nylon Ropes that had actually broken in use in Mountaineering 
Rated shock-absorbing power is assessed relative to that of new, 5 -pound natural fibre rope 

taken as I oo. 

Type of Rope 

Natural Fibre 

Nylon' medium' 

Nylon ' medium ' 

\Veight per 
roo lin. feet 

pounds 

5 

Ultimate 
strength 
pounds 

2500 
(1750 
li720 

16oo 

1670 

1300 

J]ltimate strength 
per pound weight 
per Ioo lin. feet, 

pounds 

Ultimate 
extension 
per cent. 

12•5 

39 

45 
41 

35 

• 

Shock-absorbing 
capacity foot
pounds per foot 

length 

520 (abraded portion) 

47•5 

Rated shock
absorbing 

power 

lOO 

go 

I 

REMARK S 

Standard new natural fibre rope. 

Rope nearly new, was broken owing to the 
fall of a leader, the rope catching on rock 
projections Wales. 

Rope one year old, leader fell and rope 
jammed Wales. 

3 Nylon ' quarter ' · 
735 

75° 
862 

645') 
658 all ' jaw ' breaks 

Rope used as an anchor sling appeared 
to have been broken due to a side blow
not a tension failure . 

• 

753 
• 

• 

• 

• 
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In certain instances the ropes have been obtained and tested. These 
are listed for natural fibre rope in Table IV and for nylon rope in 
Table V. 

Examining Table IV, Nos. 6 and 8 represent cases where the rope 
should obviously have been discarded long before the accident occurred. 
Nos. 3 and 4 show that even good ropes will snap if shock-loaded when 
passed over a cutting edge and this is borne out in a case in the Alps 
where, on the Aiguille du Geant, a leader fell and snapped even · an 
American nylon rope (5 · 3 lb.) of larger size than our nylon ' full ' 
(4 · 25 lb.) due to the rope engaging over a rock edge. In this case the 
leader fell on the leader of another party and unfortunately, both were 
killed (see Appalachia of 1950) In this instance the rope was cut up 
in the removal of the bodies and none was available for testing but 
from the evidence received there was no reason to question its quality. 
In all such instances the second man should spring the rope so as to 
ease the concentrated shock and cutting action where it passes over 
an edge. This, however, is not generally practicable since, more often 
than not, apart from the shortness of time in which to act, the second 
cannot even see his leader and knows nothing about the accident until 
it has happened. 

In Table V· two instances are given of the breaking of nylon' medium.' 
In both cases jamming and cutting occurred and in both cases the good 
quality of material was established by subsequent test. 

From the foregoing it may be stated that, apart from fractures caused 
by falling stones, under circumstances that are sufficiently unl:ucky, no 
climbing rope however good is immune from possible breakage. 

It is amazing how seldom knots in ropes have any influence in their 
breakage, yet knots are a source of weakness. With the exception of 
some special knots, e.g. the well-known ' Tarbuck ' knot, the strength 
of all knots lies between one-half to two-thirds of that of the unknotted 
rope and ropes containing knots will invariably break where they occur 
in either slow or dynamic testing. It therefore seems to be established 
that the influence of abrasion enters largely into the problem which 
reduces the section of a rope where it occurs and causes unevenness of 
stress across the section of the rope. This is proved by the condition 
of ropes that have been examined after they have run or elastically 
lengthened, where in contact with a rock projection, as will be referred 
to in the next section. Hence it appears that in the majority of cases 
where ropes break in mountaineering they do so at momentary loads 
considerably below their shock-absorbing capacities and that the rela
tive weaknesses caused by knots, situated close to the falling load, is 
of little practical importance. · 

Ropes that have withstood the impact caused in arresting the fall of a Leader. 
Fifty-five cases have been registered all substantiated in written 

evidence. 
Again, the author would acknowledge this indebtedness to numerous 

correspondents who have been so good as to furnish the information 
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In 33 of these there has been no injury of any consequence either to 
the falling leader or to the second who did the holding. In 20 cases 
the leader was injured and in 4 cases the leader was killed. In 4 cases 
the second was injured. Some cases are thus counted twice since both 
leader and second were injured. 

It is perhaps remarkable that in only one case was the falling leader 
injured by the rope in the arrest of the fall. 

The ropes used (where known) were:-

American nylon (5 · 3 lb.) • 
Nylon' full ' (4! lb.) • 

Nylon' medium' (2! lb.) 
Cotton rope . . 

• 

• 

Austrian woven . . • 

Natural fibre full weight • 

, , three-quarter . 
, , , , half weight • 

• 

• 

• 

• 

• 

• 
• 

• 

• 

5 cases 

5 " 
4 , 
I , 
I . " 

13 
2 

8 

, 
, 
, 

In eight cases the rope was obtained a~d tested with the results 
given in Table VI. 

It is perhaps surprising that, in such very dangerous experiences 
mostly located on our British hills where piton technique is not prac
ticed, there is so large a proportion of cases where no injury was sus
tained, also that in no less than eight cases half-weight natural fibre rope 
(i.e. ' line ') withstood the strain although in most of these eight cases 
the fall was practically vertical. The mere fact that in so many 
instances the leader was uninjured indicates that the cliff was more or 
less sheer. Obviously there must be many more cases where no 
injury resulted and therefore those concerned have said nothing about 
it. Also cases where a whole party is killed outright may well result 
from the fall of a leader dragging the other members of a party down. 

There is much to be said for the modern practice of anchoring the 
second to the mountain and for belaying the active rope over the 
second's shoulder or better round his body. The second thus, in the 
event of the leader's fall, becomes a shock absorber as he inevitably 
gives to the strain or allows a controlled slide in the rope thus lessening 
greatly both the momentary load in the rope and the shock to the 
leader's anatomy in stopping the fall as well as greatly reducing the 
strain on himself. In several of these instances a second has turned 
upside down in the process and the· resulting~ give' has kept momen
tary loads within the climber's capacities. · In the description of rope 
breakages in the previous section it will be observed how many such 
cases have occurred where the rope was tight over a rock bollard or a 
rock edge. Obviously the second's anchorage must be reliable. 

It is very interesting and very instructive to examine ropes which 
have withstood such rough usage. Frequently a considerable portion 
of the rope is found to have been scraped away where it has run over 
a rock edge. This indicates that for such usage a rope must have some 
reasonable amount of body in it so that, in scraping, a whole strand will 



TABLE VI 
Tests on Ropes that had u,ithstood the Impact caused in arresting the fall of a Leader 

Rated shock-absorbing power is assessed relative to that of news-pound natural fibre rope taken as xoo. 

No. Type of Rope 

Natural Fibre 

1 Nylon ' medium ' 

2 Nylon 'medium' 

3 Nylon' medium ' 

4 Italian Hemp 

• 

5 Nylon ' full ' 

6 American Nylon 

7-- Nylon 'medium' 

8 Nylon '.full' 

Weight per 
:roo lin. feet 

pounds 

5 

21. 2 

Ultimate 
strength 
pounds 

1590 
,1948 

(1792 
li708 
1904 
1792 

(2105 
i2678 

2700 

1892 
(two tests} 

2128 

Ultimate strength 
per pound weight 
per :roo lin. feet 

pounds 

500 

538 
358 

638 
780 

,715 
682 

348 
326 

496 
628 

510 

757 

500 

' 

Ultimate 
extension 
per cent. 

Shock -absorbing 
capacity foot

pounds per 
foot length 

12"5 156 
42 227 
36 129 

39 248 

45 352 

40 286 
40 (jaw break) • 

13 124 
12 108 

40 ·336 

40 430 

40 43° 

• 

340 

Rated shock
absorbing 

power 

lOO 

145 t 
83) 

1 59) 
225 r 

184t 
J 

So 

69 
215) 
275 f 
275 

198 

218 

REMARKS 

Standard new natural fibre rope. 

Rope far from new, withstood impact of a 
falling leader. Fused and abraded por
tions of it were tested these had been 
overstrained. 
Three years old. Rope withstood arrest 
of a falling leader worn and abraded in 
places. 
This rope held a very heavy fall with much 
running over rock surface and conse
quently heavy vertical abrasion over con
siderable lengths. 

Falling leader successfully held. 

The abraded rope was tested for strength 
only, therefore the 40 per cent. extension 
has been assumed. This used rope easily 
held a leader falling almost vertically. 
Rope 4 years old. In the process of falling 
this rope in movement became tight over 
a rock edge. The leader was held but two 
strands were broken. 
This rope, It years old, withstood a severe 
shock. The leader of one party fell and the 
leader of a second party, slightly below on a 
separateroute,grasped the rope as he passed. 
The lower leader's anchorage failed and he 
was dragged down. The ropes became 
intertwined and both held. The other rope 
was a nylon ' full.' Both ropes were ex
amined and found to be fit for further use. 
New rope. Leader was stopped simul
taneously by rope and grass ledge. Rope 
engaged over a rock edge and was much 
abraded. Subsequently tested at the most 
abraded place. 

• • 
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not be lost. This is perhaps an aspect 'vhich has not received sufficient 
attention in the past and suggests that no rope of less than zt pound 
weight whether of natural fibre or of nylon s·hould be used and that the 
larger sized ropes have advantages apart from extra strength. Inci
dently also light-'veight ropes should only be used by experienced 
climbers. 

CONCLUSION 

The collection of all these facts has taken several years and the in
formation has been derived from many individuals mainly in the British 
Isles but also in Switzerland and in America. When commencing in 
1945 the task of drawing up a specification for climbing ropes, the lack 
of any detailed information on results of rope usage was a severe handi
cap and it is, hoped that these statistics on ropes may prove useful in 
the future and 'vill continue to be collected. There are a few other 
facts to add to those given above :-

Eleven instances have been collected of ropes coming unknotted 
in use resulting in three deaths and one injury. 
Of serious accidents caused by the rope itself there have been 
twelve, which include three deaths by being strangled and t\vo 
by the jerk where arr~sting a fall. -
Eight cases are known of falls into crevasses held on the rope 
resulting in death. 
So far only one clear instance has been received in writing of an 
accident, fortunately not serious, caused by the failure of a snap
link. 
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