
Studio degli aspetti fisiologici e 
biomeccanici dell’attività 
dell’addetto alla raccolta

Francesco Draicchio, Lorenzo Fiori, Antonella Tatarelli, Alessio Silvetti

Laboratorio di Ergonomia e Fisiologia, DIMEILA

Rimini, 7 novembre 2018





3.2.2.1 – Rischio da Movimentazione Manuale 

dei Carichi (MMC)

• La maggior parte delle patologie denunciate nell’ambito del comparto 
della raccolta di rifiuti possono essere ricondotte alla MMC, superate 
solo dalle patologie risultanti da rischio biologico-infettivo.

• I danni più comunemente riscontrati sono a carico del tratto dorso 
lombare della colonna vertebrale e dei muscoli annessi (mal di 
schiena, ernia del disco, artrosi), ma sono rilevate anche patologie a 
carico delle articolazioni delle braccia o delle gambe.

• occorre considerare il rischio connesso alla necessità di torsioni del 
busto o di movimenti a strappo (es.: lancio del sacco nel mezzo di 
raccolta, sollevamento in ambienti ristretti)



3.2.2.1 – Rischio da Movimentazione Manuale 

dei Carichi (MMC)

• carichi troppo pesanti, o difficili da afferrare o instabili e disomogenei 
o di contenuto tale da richiedere che la movimentazione avvenga in 
maniera non ottimale (per esempio, carico lontano dal corpo per 
evitare il rischio di tagli con oggetti presenti all’interno, presa non 
sicura per il rischio di schegge)









different truck container

• Improve the waste collection process by using a different truck 
container with a lower height in order to permit to the operators to 
reduce the fatigue during the unload of the waste bin into the truck 
container.



fatigue is reduced and also the cycle time to unload 6 bins

is reduced (B) respect to the current situation (A).



• The postural assessment has revealed very high exposure to 
postural risk factors for the back in standing posture. These 
results suggest critical areas of improvement. Specifically, 
workers should lift the bins keeping the load close to the 
body and avoiding awkward postures, e.g. torsions and other 
postures that require the operator to move away from the 
neutral posture toward the extremes in range of motion.

• Furthermore, workers assume flexed posture with the back 
when retrieving the kerbside bins, while tipping the bins on 
the vehicle requires lifting the arms to shoulder height. The 
adoption of a shorter truck container on the collection 
vehicle may reduce the vertical distance of the hands from 
the ground and the overall dislocation of the lifting task























I metodi



Relative cardiac cost
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rCC

0 – 9 Very light

10 - 19 Light

20 - 29 Moderate

30 - 39 Hard

40 - 49 Very hard



3DSSPP, STATIC STRENGHT PREDICTION PROGRAM 



24



• The Lumbar Disc Compression Force at L5/S1 disc level is calculated as the sum of
Erector Spinae / Rectus Abdominus, abdominal force, upper body weight above
L5/S1 level, and hand load

L5/S1 Forces



Reports - Balance

The Center of Body Mass is defined as the center of body mass projected

downward and can also be called Center of Gravity (CoG). In 3DSSPP this is

calculated for the body part masses only, not including the mass of objects which

might be in the hands. No external forces or moments are included. The Center of

Body Mass is shown on the balance graphic as a yellow dot. The reported

measurements are the location of the center with respect to the center of ankles

as projected onto the supporting surface.

The Center of Pressure (COP) is defined as the center of the supporting forces.

It is calculated similar to the COG, but includes all external forces and moments

as well as the body part masses. The Center of Pressure is shown on the

balance graphic as a red dot. The reported measurements are the location of

the center with respect to the center of ankles. As projected onto the

supporting surface.
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Fatigue analysis according to new ACGIH

(American Conference of Governmental

Industrial Hygienists) limits

Percentage of 

Maximum Voluntary

Contraction



Surface electromyography (sEMG)
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Instrumental procedure that records electrical activity of muscles involved in the task

investigated by means of the maximal voluntary contraction (%MCV) in isometric conditions of

target muscles.







risultati



56 anni, peso 77, altezza 178   24%  (Frequenza media 108) 90,5% tra 90 e 130bpm







42 anni, peso 89 altezza 171   33%  (Frequenza media 109) 87,4% tra 90 e 130bpm











Reports – localized fatigue























misurare per identificare gli
interventi correttivi

misurare per verificare
l’efficacia degli interventi



grazie per l’attenzione


