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Motivation
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* Simultaneous exposure to Whole-Body Vibration (WBV), Hand-Arm Vibration
(HAV), and noise at many workplaces

* Assessment based on the PEL values can only be carried out separately for
both types of vibrations and noise.

* The standardized methods for assessing exposure to vibrations and noise at
workstations do not consider the occurrence of all three vibroacoustic factors
simultaneously.

* The dose of energy absorbed by the employee is greater than when exposed
to only one type of vibration or noise treated separately.

* Underestimated assessment of occupational risk at workstations.

Previous Research
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A few studies describing the impact of the simultaneous effects of noise and vibrations stopuLs- s
on humans in the work environment:

* the need to continue research on this issue:
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Goals of This Work
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» to develop a comprehensive vibroacoustic assessment method as a tool for
employers and interested entities to meet the requirements of regulations
implementing the provisions of EU Directives in the field of employee
protection against noise and mechanical vibration;

» a proposal for a method of assessing the simultaneous exposure of
employees to noise and vibration, using energy doses from each factor.

Mechanical Vibration and Noise Tests at Selected Workstations

Workstation 1 —industrial high-lift Workstation 2 — mobile x-ray Workstation 3 — truck driver Workstation 5 — URSUS
truck operator BT, type RRE 160, 2010 system operator, Mercedes- VOLVO/KH-KIPPER, model tractor operator, type 912,
FM/Z, 2011 1993

Benz Sprinter 516 CDI, 2020

vy P-K-15 Workstation 4 — police boat
operator, Sportis 6500




Diagram of the measurement system
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Location of measurement points and measurement directions -

example




Results —

assessment of vibroacoustic hazards inter.noise -
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Whole-Body Vibration Hand-Arm Vibration Noise
Object The PEL value The PEL value Tc;::"
exceedance | Occupational | exceedance | Occupational SieeaETE Occupational
for WBv, risk for HAV, risk for Noise risk
PELws PELua .
PELy
Workstation 1 0,41 small 0,59 medium 0,15 small
— industrial high-lift truck
Workstation 2 0,50 siiail 0,29 small 0,002 srisil
— mobile x-ray system
Workstation 3 0,49 Sall 0,51 medium 0,06 Siiall
—truck
Workstation 4 0,21 siviall 0,31 small 0,48 siall
— police boat
Workstation 5 0,70 medium 0,58 medium 0,32 small
— tractor
9
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A preliminary method for assessing vibroacoustic hazards

acting simultaneously

¥ weighted vibration and noise doses as multiples of the permissible values:

D Dy
= —2 KDM -
Do,dop DM,dop

Kp,

o
» indicator for assessing the combined exposure to WBV, HAV and noise:

KD = KDO + KDM + KDH
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¥ anindicator that takes into account the naon-linear response of the human body to the action of vibroacoustic factors

Kp 4 = log (10Kﬁa+10"5m + 10"5H)

Results —

assessment of vibroacoustic hazards
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WBV HAV Noise ‘Comprehensive assessment
Object
Qccupational risk Occupational risk | Occupational risk Kp,a Occupational risk
Workstation 1 small medium 0,68 ;
—industrial high-lift truck soal edisn]
Worksvtatlon 2 small small small 0,60 medium
—mobile x-ray system
Workstation 3 small it small 0,66 medium
—truck
. Workstation 4
0 < Kp 4 < 0,5—small risk small amell small 061 medium
. i ) —police boat
0,5 < Kp4 < 1—medium risk
KD.A >1- high risk th(::::;arﬁo“ > medium medium small 081 medium




Conclusions and observations
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® The occupational risk results obtained using the comprehensive assessment show greater

exposure than in the case of determining the risk based on only one factor.

» As part of further work, it is planned to develop a Standard for comprehensive

vibroacoustic assessment of workstations.
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