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INTRODUCTION 1



Illustration adapted 
from Lépine et al. 2014

MEASUREMENT OF VIBRATIONS

Tri-axial 
accelerometers

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

Vibration (ISO 2631-1; 1997)

ἩἵȾἻ ἳὀἠἙἡὀ ἳὁἠἙἡὁ ἳὂἠἙἡὂ

Weight coefficient kx = 1,4
ky = 1.4
kz = 1
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WHICH FACTORS DETERMINE VIBRATION EXPOSURE?

Arpinar-Asvaret al. (J Sports Sci& Med, 2013)

x 6

x 2

Speed = 20 km/h

üwa{ ҩ ǿƛǘƘ ǊƻŀŘ ǊƻǳƎƘƴŜǎǎ

ü Higher RMS with road bikes vs MTB
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WHICH FACTORS DETERMINE VIBRATION EXPOSURE?

Tarabiniet al. (Ergonomics, 2015)
Speed ?

üwa{ ҩ ǿƛǘƘ ǘȅǊŜ pressure
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Puel, Duc, Grappe& Bertucci(2015) Speed ~31 km/h (downhill)
~ 22 km/h (uphill 3-4%)

Accelerometers

WHICH FACTORS DETERMINE VIBRATION EXPOSURE?

üwa{ ҩ ǿƛǘƘ ǎǇŜŜŘ

ü RMSstem > RMSseatpost > RMSbottom bracket
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OBJECTIVES OF THIS STUDY

ÇTo measure vibrations at the stem and at the seatpostƛƴ άtŀǊƛǎ-wƻǳōŀƛȄέ 

cobblestone sectors

ÇTo quantify vibration levels for the whole body (seatpost) and hand-arm 

system (stem) according to the European Directives (ISO 2631)

ÇTo compare vibration exposure in road cycling on cobblestones with 

standards for workers
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METHOD / Design

ÇOne competitive male cyclist (1.80 m; 68 kg) 

ǇŀǊǘƛŎƛǇŀǘŜŘ ǘƻ ά/ȅŎƭƛƴƎ ŦƻǊ !ƭƭ 9ǾŜƴǘέ ƻŦ ¦/L ς

139 km race
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Ç18 cobbles sectors = 31 km (22% total race distance)

Crash !

Muddy !

Too smooth !

Ҧ Řŀǘŀ ŀƴŀƭȅǎŜŘ ƻǾŜǊ 15 cobblestone sectors
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METHOD / Material

Tri-axialHIKOB- Fox accelerometer

GarminEDGE 800 Hub PRO SL+ PowerTap

Technicalcharacteristics of the bike

Frame Carbonfact 8 K Roubaix (Specialized)

Fork Carbonfact 8 KRoubaix (Specialized)

Transmission Centaur 12 x 25, 10 speeds (Campagnolo)

Crankset Chorus Ultratorque34 x50 (Campagnolo)

Breaks Centaur Aluminium(Campagnolo )

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

Tyres Roubaix Pro 700-25c(Specialized)
5 bar pressure

Handlebar WC Aluminium (Ritchey)
Gel pads tape Roubaix(Specialized)

Stem World Cup Carbon (Massi)

Saddle Phenom (Specialized)

Pedals Xpresso2 (Time)

Weight 8.2 kg
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METHOD / Measures

×Power Output (PO, W)

×Pedallingcadence (PC, rpm)

×HeartRate (HR, bpm)

×Speed (km/h)

×Tri-axialAccelerations

Ҧ data analysisonlyon Z axis 
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