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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.

* | danni piu 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.

e occorre considerare il rischio connesso alla necessita 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)

e 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)
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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.



0 10 20 30 40 50 60 70 80 90 100110120130140150
[s]

B. Truck container height from the ground: 100 mm (Hands 120 ¢m
from the ground)
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fatigue is reduced and also the cycle time to unload 6 bins

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

e 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
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3DSSPP, STATIC STRENGHT PREDICTION PROGRAM
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Ebow [ J 1o
Shouder | J 1o
Toco I [
P — [ 19
Knee == l 100
arkle J 100
AR T C e s d e

Balance: Acceptable
Coef. of Friction:

lLe

Ready
‘4 Start 138" Uris. of Michigan!

24
11:19 am




L5/S1 Forces

* 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

Abdominal Pressure
Force

Low Back
Muscle Force

Disk Compression
Force

Hand Load

A LRI LA LT ELT AL



Reports - Balance

3D5SPP - Standing Balance Report
Description - Hand Farces (Ib]
Company: Unknown Company, &nalyst: .
Unkniovan, Date: 09/10/16 Left10.0  Right: 10.0
Task: Untitlied Task - Frame 0
Gender: Male, Percentile: 50th, Height: B9.4 in, Support Forces (Ib)
‘Weight: 190.5 b :
Comment: Left: 105.3  Right: 105.3
Hand Lacations [in]
Left  Right
Horizontal: 182 182
Yertical: 245 245
Lateral: -85 ah

- Center af Pressure (in]
" ¥ Dot
Center of Pressure 0.0 26  Red

Center of Mass 0o 03 Yellow
Left Foot Force 47 26 LPuple
Right Foot Force 4.2 2.6 [ Purple

Baze of Support {in]

Dist ta Front: ED
Dist ta Back: 45
Dist ta Right: 57
! Stability
Distto Left: 57 Balance: Acceptable
Regidual Support Moments [inlb] Leg Loads %]
H ¥ Z
0.0 0 00 Left: B0 Right:  50%
b aximum B alance kMoments [in-b]
Ln_af_t | Right
b e z b i %=
Bal 12323 12136 oo 12323 12136 oo
Hesl 9487  £23.2 oo 9487 -B29.2 ]

3DS5PF 7.0.4 Licensed to: Evaluation
Copyright 2018, The Regents of the University of Michigan - ALL RIGHTS RESERVED

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.



3DSSPP - Status - Untitled Task - Frame 0

[ Anthropormetry” - ~Hand Forces [N} S Hand Locations [} | ~Localized Fatigue [50%tile Strength)-
Gender; Male, Percentile; S0th Left: 445 Right 445 ) Left  Right tdaximun Esertion Duty Cucle &
Gl S ; Horizontal (v}, 463 463 wiist | 19
Vertical (£ 623 B2.3
Pe rce ntage Of | Laeag o8¢ 2rzf| | Eev 0 3 !
a 2 4 L oA L e - A Ll ¥a v Shuulder 13 j
. 30 Low back Compression [M} - R i
M V | t _?J M axinum Static Duration(s] -
aXimum voluntary Lans: B 5 - i
izt 161

H  Percentage of Masimum Yaluntary Contraction [Z] '~ Center of P : —
Contraction s e Elbow [ 468

Lateral: 21.7 2.7

I 25 o
Shoulder | B4 j
oo | 17 —
i~ Enter Exertion Times [z]-
shoudsr IR Total Cycle Time [ 0
Toso R /¢ Eetionsper [ g
85 3DSSPP - Localized Fatigue Report i :
. v I Exetion Duration [0
— Description 1 Hand Forces [MN] =
|Company: Unknown Company. Analyst: Unknovn, Date: 03410416 ~ Left445  Right: 445 1 2 B
|Task: Untitled Task - Frame 0 X - Hand Lacations [crm) - iy Khee _ 10 Exertion Duty Cocle 2
|Gender: Male, Percentile: S0th, Height: 176.4 cm, Weight: 86.4 Kg Left Right R
|Carmnmett: mEon LUy Lycle
| Harizontal: 463 463 Lirkle 19 Balance: Acceptable
Wertical: E2.3 £2.3

Coef. of Friction: j Ealetiate ?{

(" Strength Percent Capable [3]

- = i~ Entered Exertion Time [s]—
Left | I Fight

TotaI_C}che Time 0

Papulation Strength Average (B0%tle) | | Average (B0%tie) Evetions per Cycle 0

Percentile ] : Exertions Duration ]
ZMYE MAxZDC Durationfs]  ZMVC MAXEDC Duration (5] | - Exertion Dty Cycle %

Wist Fles/Est 2 22 1% 2 e 208 0o

b B R e Fatigue analysis according to new ACGIH

" Bxtile Stength

Elbow Flex/Ext 17332 48 16 %0 543  PE%iils Strength .
I R (American Conference of Governmental
Abdouc:’.ﬂdduc AN 125 £ 28 145 74 . . . . .
e e e Industrial Hygienists) limits
Lat'l Bending : =
Ratation
Taorso Flex/Ext 48 a7
Lat'l Bending z 3
Fotation
Hip Flex/Ext 44 44 27
Knee Flex/Ext 10 10

Ankle Flex/Ext 19 19




Surface electromyography (SEMG)

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.

28









risultati



“ polar Precision Performance SW 3.0 - [Curva]

=@ x|

0.00.00

0.10.00

Terpao: 0.00.00
FC: 80 bpm

0.20.00

0.30.00

0.40.00

0.60.00

¢~ File Modifica Visualizza  Strumenti  Test Rapporti Opeioni  Finestra 7 == x|
=|d 9l
FC{ bpm FC ./ bpm
2604 - 250
2254 - 226
2004 -200
15 =175
150 1 - 150
125 1 =125
100 4 - 100
751 - 75
50 1 - 50
25 1 7 25
Dm- Ternpo

1.00.00

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

Utente alessio Data 270972018 FC Mediaax 1087144

Eszercizio 27/09/2018 9.24 Cira 924 34 FC max 180

Sport Corsa Durata 1.08.2689 Listanza

Mota Selezione 0.0000-1.08.25(1.082510)
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“7 polar Precision Performance SW 3.0 - [Curva]

=18] ]

= File  Madifica: Wisualizza  Strumenti Test Rapporti Opzioni Finestra 7 =& x|
= e @ B[S cfumx]=E] b
FC{ bpm FC/bpm
260 4 - 260
2728 4 - 225
2001 - 200
1751 175
150 1 - 140
125 1 - 125
100 4 - 100
l
T4 1 - 75
a0 1 gl
251 q 225
04 I I I I I I I I I I I I I I - Tempo
0.00.00 0.10.00 0.20.00 0.30.00 0.40.00 0.520.00 1.00.00 1.10.00
Terpo: 0.00.00
FC: 82 bpm
42 anni, peso 89 altezza 171 33% (Frequenza media 109) 87,4% tra 90 e 130bpm
Utente alessio Data 27092018 FC Mediaihax 108/153 | Zona 1 B0 - 180
Ezercizio 27092018 9.15 Ora 91518 FC max 180 fona 2 B0 - 160
Sport Corsa Clurata 1.16.11.9 Listanza Zona 3 g0 - 160
Mota Selezione 00000-11610(1.16.10.10)
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90%

80%

70%

60%

30%

20%

10%

0%

Reports — localized fatigue

MVG=-0.143 * jr.{Dcr +0.066
R*=0.85

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

Duty Cycle %

%MVC = (100%)  (-0.143 In (DC/100%) + 0.066)
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misurare per identificare gli
Interventi correttivi

misurare per verificare
'efficacia degli intervent;



grazie per |'attenzione



