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Abstract: This study encompasses two implementations of evaluation of the daily exposure to hand-
arm vibration of employees. The first one focuses on maintenance technicians and operating agents
in wastewater treatment plants and as network technicians on the water distribution network. The
second one focuses on technicians in the after-sales service of a company supplying a wide range of
percussive and vibrating portable tools for professionals and the general public. In both cases, we
established a precise inventory of the tools used by the employees, and computed the duration of
use per day of each tool. We used the INRS tools N43 “Calculette Vibrations Mains Bras” and N59
“OSEV—Vibrations transmises aux membres supérieurs” to determine the daily exposure A(8). These
results were explained to the employees, with practical advice for prevention, collectively during
meetings and individually during sensitization workshops.

Keywords: daily exposure assessment; hand-arm vibration; maintenance technician; wastewater
treatment plant; vibrating hand tools; percussive hand tools; sensitization workshop

1. Introduction

We present the first implementation of the assessment of hand-arm vibration exposure
of maintenance and operations technicians working in wastewater treatment plants and
network technicians working in the water distribution network; all of these workers use
daily percussive and vibrating portable tools. The results of the evaluation of their daily
exposure were delivered during a sensitization workshop.

We then present a second implementation that concerns the exposure to hand-arm
vibration of technicians in the after-sales service of a company supplying a wide range
of portable percussive and vibrating tools for professionals and the general public, who
diagnose, repair, test and return the equipment received from customers. The results
were presented at a meeting with the quality department, the employees concerned and
members of the Economic and Social Council (CSE).

2. Method

In both implementations, we establish a precise inventory of the tools used by the
employees, completed with the duration of use per day of each tool by questioning the
employees and the team leaders.

We use a “Hand Arm Vibration Calculator” [1] to compute the duration of exposure
to reach the action value (2.5 m/s2) and the duration of exposure to reach the limit value
(5 m/s2), using the vibration coefficient (or vibration level) given by the supplier in its
technical data sheet and the estimated duration of exposure per day. We elaborated a table
to deliver all the results; an extraction is shown in Table 1.
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Table 1. Results for a vibrative tool and a percussive tool extracted from the table.
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We computed the daily exposure A(8) from the information provided by the 
employees utilizing the devices, including their estimated duration of exposure per day, 
using a simplified tool for evaluation of exposure of vibration transmitted to the upper 
limbs [2]. 

The results of the hand-arm OSEV tool were placed in a report intended for the 
quality manager of the company. As an example, Figure 1 displays the results for the angle 
grinder tool. 
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For technicians in the after-sales service of a company supplying a wide range of 
portable percussive and vibrating tools, we inventoried 262 portable tools in the table and 
filled it with the results of the “Hand Arm Vibration Calculator” for each of these tools. 
For 200 out of 262 (76.3%), the daily exposure A(8) was below the action value (2.5 m/s2). 
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We computed the daily exposure A(8) from the information provided by the employees
utilizing the devices, including their estimated duration of exposure per day, using a
simplified tool for evaluation of exposure of vibration transmitted to the upper limbs [2].

The results of the hand-arm OSEV tool were placed in a report intended for the
quality manager of the company. As an example, Figure 1 displays the results for the angle
grinder tool.
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3. Results

For technicians working in wastewater treatment plants and network technicians
working in the water distribution network, we assessed the eight most used tools with
the OSEV tool. For seven of them, the daily exposure A(8) was between the action value
(2.5 m/s2) and limit value (5 m/s2).

For technicians in the after-sales service of a company supplying a wide range of
portable percussive and vibrating tools, we inventoried 262 portable tools in the table and
filled it with the results of the “Hand Arm Vibration Calculator” for each of these tools. For
200 out of 262 (76.3%), the daily exposure A(8) was below the action value (2.5 m/s2). For
46 of them (17.6%), the daily exposure A(8) was between the action value (2.5 m/s2) and
limit value (5 m/s2). For 16 of them (6.1%), the daily exposure A(8) was above the limit
value (5 m/s2).

We could highlight the tools with exceedances of action values and limit values and
give prevention advice to users to lower their exposure level, collectively during meetings
and individually during an awareness workshop. Recommendations were based on flyer
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“Syndrome des vibrations La main et le bras en danger” [3] (10/2016) and document “Bien
choisir son outil portatif pour mieux travailler” [4] (03/2017).
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