VIBRATION EXPOSURE ON COBBLESTONE SECTORS
DURING PARIS-ROUBAIX : a single case study
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s INTRODUCTION




— MEASUREMENT OF VIBRATIONS 2

According to the European Directives for
Tri-axial Evaluation of human exposure to whole Body

accelerometer “ Vibration(1ISO 26341; 1997)
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[ =pssisies WHICH FACTORS DETERMINE VIBRATION EXPOSURE? 3
ArpinarAsvaret al. (J SportSci& Med, 2013)
Table 2. Individual un-weighted rms acceleration values.
S Smooth asphalt Concrete Stone Rough Road
L ; Stem Acceleration (m-s” rms) X z X z X z
Ny : g Subject 1 1.08 1.58 3.71 474 6.75 10.10
c—1 % /z;\ Subject 2 1.89 2.22 414 519 7.60 9.37
*\3\% \,'] MTE Subject 3 1.75 2.56 414 104 6.23 10.76
i Subject 4 1.40 1.66 3.60 418 7.16 7.86
- WY Subject 5 133 2.37 3.30 5.30 6.00 1017
) ’2‘,’,'-\{ = Mean 1.53 2.08 3.78 5.29 6.75 065\
A T SD .32 44 36 107 .66 112
S TN \\\\ Suhbject 6 254 321 1069 997 16.24 1912
XN\ / Subject 7 358 385 860 942 1315 1368
///,‘i Q\\ [ 7 RBE Subject 8 3.69 4.43 9354 11.12 1831 2731 X 2
s MG 2 Subject 9 437 421 761 852 1371 1812
Subj 308 3.38 1025 1175 1806 2338
Speed = 20 km/h = —



WHICH FACTORS DETERMINE VIBRATION EXPOSURE? 4
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WHICH FACTORS DETERMINE VIBRATION EXPOSURE? 5

Speed~31 km/h @downhill)

Pue| Ducg Grappe& Bertucci(2015)
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Ja— OBJECTIVES OF THIS STUDY 6

C To measure vibrationst the stem and at thseatpostA Y o A ddd\ [aA

cobblestone sectors

C To quantify vibration leveldor the wholebody c&eatposj and handarm
system gtem) according to the European Directives (ISO 2631)

C To compare vibration exposura road cycling on cobblestones with

standards for workers



METHOD / Design

C One competitive male cyclist (1.80 m; 68 ki
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139 km race

11.04.20135

C 18 cobbles sectors = 31 km (22% total race distance
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Hornaing

Hornaing & Wandignies ****

Warlaing & Brillon ***

Tilloy a Sars-et-Rosiéres ****

Beuvry a Orchies ***

Orchies ***

Auchy a Bersée ****
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Mons-en-Pévele

Mérignies a Avelin **

Pont-Thibault & Ennevelin ***

Templeuve - X

Templeuve - Moulin de
Vertain **
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Cysoing a Bourghelles

Bourghelles & Wannehain ***

Camphin-en-Pévele ****

1 Carrefour de I'Arbre ****

Willems & Hem

Muddy !
. Crash !,
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Too smooth !



& =resessios METHOD Material 8

Tric;axial HIKOB Foxaccelerometer Technicakharacteristics of the bike

Frame Carbonfact 8 K Roubai¢Specialized)
Fork Carbonfact 8 KRoubaixSpecialized)
Transmission Centaur 12 x 25, 10 speeffSampagnolo)
Crankset ChorudUltratorque 34 x50 (Campagnolo)

Breaks Centaur AluminiuniCampagnolo )

Wheels RR.1.1Aluminium (DTSwiss)
Rimheight :21 mm

Tyres Roubaix ProQ0-25c(Specialized)

5 bar pressure

B Handlebar  WCAluminium (Ritchey)
Gel pads tapdroubaiXSpecialized)

Stem World CupCarbon(Mass)
Saddle Phenom(Specialized)

GarminEDGE 800 Hub PRO SiPowerTap

Pedals Xpress@® (Time)
Weight 8.2 kg
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METHOD Measures
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X Power Output (PO, W)
X Pedallingcadence (PCpm)
x HeartRate (HRhpm)

x Speed (km/h)

X TrraxialAccelerations

[bdataanalysionlyon Z axis




