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BELAYING A CLIMBER WITH DYNAMIC ROPE

This presentation is a summary of testing performed by students of the

University of Lyon (France) together with Petzl at Petzl France, with a focus on belaying
with dynamic ropes. Several myths and misconceptions are addressed, including analysis
of system forces and force absorption, loads on the anchor and on the belayer, static
versus dynamic belaying, and comparisons between connecting the belay system to the
anchor versus to the belayer. '

ABOUT THE PRESENTER:

Peter Popall has served as Director of Technical Information at Petzl

France for 18 years. His degree and experience in Physics and Engineering are
foundational to the quality research, testing and product information

produced by Petzl.
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Static load comparison Static load comparison

K=F/M K=1+ M/F

Valour de Kstatique
Valeur de K statique

corde a simple ©10,2mm carda & dauble & Som

Braking in dynamic use:
ginay Comparison: REVERSO / ATC
* Difference between (using the same set-up) ? et on et e e
— Reverso K
« Longer slot due to its DOUBLE function " oA
- >|“|O 60 OReverso Z mousquetons

« Shorter slot due to its SINGLE function
* Result: similar holding

* Possible explanation:

— Movement in the rope due to dynamic use = more
friction. - « The swallowing snake »

8.4 mm usée
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influence of the belay method

900
805 Hauleur de chute : 1,8 m
800 tongueur da corda : 19,9 m
Factour do chute :
~d
700
-50%
ofmax daN ass
600
-32% / 547 ®f max daN grimp
= @ { max daN ronvol
% s 475
g /
T 398
2 h
2 400

T
Assureur fixe Assureur mobile Assureur mobilo + Reverso

Effort daN

Load at the anchor

Hauteur do chute : 13 m

Longueur de corde : 20 m
actour do chule : 0.6

800 A
701 \ / -
° \ / ~—- Assureur fixe corde attachée
600 — Assureur mobile corde et
attachée

500 AN —— Assureur mabile ef revarso

1 / il
400 \
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300 i
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200

s S
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Temps s

Development of a model for
calculation
« Theoretic calculation and comparison to
real testing

» Real testing on different heights of falls
(short and long falls)

Energle {J)

Toral energy (respecting elasticity and friction in the
anchor-biner)
fall factor 0,5 / fixed rope / different heights

12000 - Factour de chute = 0,5
Un point de renvai et assureur fixe corde attaché
Courbes issues do la modéliaation

10000

8000 \

v 9690
\\\\

6000

5040
4000

2680

2000 Hauteur de chute =

e Mttt 40 Ghutte s 4m)
|-—— Hautaur de chute = &m!
o T

0,1 0,2 03 04 0.5 0;6

~2000

Temps (8)
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Another story

» The belayer-body-move-effect
—|s it constant ?

» The influence of the length of the self-
cm_m< line

Lifting of the belayer and length of the selfbelay

Facteur du chute = 1 ; Hauteur de chute = 8m
10000 ¢

9000

4 e N\
/ ANEERAN\N
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o ol 0.2 03 0.4 05 0.6
Tempx (x)
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The future

Study in progress: the sliding of the rope in
the belay device

Lifting of the belayer and the braking system

900

Hauteur de chute : 5,6 m Hauteur do chute : 11,8 m

Longueur do corda : 13,6 m 805 Wo:m:ocq de ooa..w 1198 m
800 T #actour da chute : 0,4 Facteur de chute : 0,6 i
700

afmax daN ass
600
800 fmex daN gimp
547 |a1max daN ronvol

500

398

347)

T
Assuraur Assureur 3 Assureur | Asaurour Assureur &
fixe mobile fixe mobila moblle + reverao




