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SPM BNet SudyP2013
Introduction

SPMB YCO WbY "9dBWbzYN 2d0CYbO DZzVYZ
fall by absorbing and dissipating the energy generated by the athlete.
B-Net systems were introduced on the World Cup Ski circuit in 1985.

The SPM-Blet system has been used for over 20 years at the most demanding
alpine racing venues and has proved to be effective in helping to reduce serious
Injury resulting from high speed crashes.

The goal of the 2013 study is to compliment and validate over 20 yeatslbf on
experience with scientific calculations, computer simulations and controlled testing

This document provides a clear explanation of how SIRM 8/stems work during
an impact and how the energy involved is dissipated, as well as useful informatior
regarding their correct use.
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his sequence from a crash shows a real impact where 3 rows éfi&BMde invol
and illustrates the dynamic nature of the system.

A large portion of the system is involved and activated during the impact.

The 2013 study provides an analysis of the energy involved in this kind of impa
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SgaientificAdppsaach

The 2013 study utilizes scientific knowledge gained thrOLk
studies performed on other safety equipment likdets

systems and Air Pads, as well as the experience of more
20 years in the field.

The hypothesis and theories developed were verified anc
confirmed through tests in the field, PC simulations, crast -\
tests with dummies and by analyzing and comparing vid¢H## ¢

footage of real crashes. On hill test (Kitzbuhel

Steilhang)

Testing
resilience



SHVEBN et SysieniP Camponenis/Pesioimancsiddedeling

SPM B\et systems are composed of the following elements:
APolycarbonate Support Poles

ARectangular Net with Square, Knotted Mesh

AAttachment Clips

Important variables in-Bet performance include:
A Installation and positioning of the fence
A Condition/type of snow surface.

SPM created a mathematical model that considers all of the elements involved
during a crash and simulates the crash on a PC. By using PC simulation it is possi
to analyze different crash conditions and get important information regarding the
behavior of BNets systems along with indications for their correct use.
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Testi i0As AvdrMarables

The analysis is based on the following input data, or variables:

AWeight of the skier (w/equipment ): 85 Kg + 15 Kg = tot. 100 kg (220Ibs)
Almpact speed = 90 Km/h (56mph)

Aimpact angle = 90 degrees

ATwo rows ofBlet with 3m distance between the nets

UzZzY YBYbzd MYWbbzYYyN wd CzZY 2zzVYb ZcOC wVYZ
formula: Ecs= Y2 m*y= 31250 J = 31,2 KJ
Z PNt




Hew SIRMB iNets hsasii k=neygy

The purpose ofantBY C 2d OCYb zO MOI BDN CZY 027z
generated during the fall without inflicting significant injury.

Energy related to a high speed crash is absorbed and dissipated in the following

ways:

1) Speed is reduced as the athlete slides on the snow during the fall.

2) Speed is also reduced and energy absorbed as the skier slides, or drags alonc
the net.

3) Energy is absorbed by the deformation of the poles upon impact.

4) Speed is reduced by dragging the system upon and after impact (poles and
net).

5) Energy is absorbed as the poles are pulled out of the snow upon impact.

6) Energy is dissipated as the net deforms upon impact.

7) Energy is absorbed by the friction of the attachment clips sliding on the poles

as the net deforms.
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TheHHffect 0f 1Gliding AlangethecSnow

ScbzBz CzZY zbbWjgC CzV\/ D
slides on the snow. i AN

The interaction of a body sliding

across the snow generates friction
which contributes to the reduction pf
Speed.




TheHaHech bf 1Gliding AlgngetheNet

S§cbzBz CZY zbbW
slides along the front of the net.
The duration of this is shorter than
the time spent sliding on the snow
but the coefficient of energy
absorption of a body sliding along
net is much higher.
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Defamhat'tonom-

The SPM polycarbonateNet poles are
deformed during impact. This absorbs energy and
bYycYYD ODBbYYY. UzY BBIYLOD ZYZ4zzZC
characteristics of polycarbonate contrlbute
significantly to the absorption function of the
SPM BENet system.

Photos:
TopPTesting the strength and bend characteristics of the |pole
in the SPM laboratory.
Middle - Mathematical study of the pole using Finite Elemen
Method and computer simulation of the impact.
BottomPOn site data collection of real impact that is used| fon
comparison with simulated impact.
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