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At the completion of the presentation
participants will be able to:

¢ understand the Importance of identifying
and mitigating ergonomic risks during
product design

& be familiar with the current Army process
for identifying and mitigating injury risks
from ergonomic exposures
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At the completlon of the presentation
participants will be able to:

& be familiar with the vision for improving
rsk assessment of ergonomic exposures

—
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Identify and assess health hazards

¢ Preserve and protect the health of
Individual Soldiers

& Design out health hazards to eliminate
.. health hazard-based retrofits

¢ Reduce environmental and

occupational health hazards
AR-40-10. Health Hazard Program in Support of the Army Acquisition Process, 27 July 2007
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Phases of Product Development

System _ _
Concept Technology Production & Operations &
_ Development &
Refinement Development _ Deployment Support
Demonstration
N J J
Y Y

Initial HHA Standard HHA

Initial HHA done while product developed

Standard HHA done after product developed
or when an existing product is modified




INEIDEBNACHNISHCHSISYSIEN

Phases of Product Development

System _ _
Concept Technology Production & Operations &
_ Development &
Refinement Development _ Deployment Support
Demonstration
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Human Systems Integration

Though HHAS can help,
Culture is better!
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Tvoes af Zroelters
Identify & Assess Health Hazards
¢ \Weapons platforms
¢ Munitions
¢ Equipment
¢ Clothing
¢ Training devices

¢ Other materiel systems




Lifting/Carrying (Setting Up/Breaking Down Simulators)

Helicopter flight training simulator
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Litting/Carrying (Launching/Retrieving UAVS)

Unmanned Aerial Venicle (UAV)




Pushing/Pulling (Setting Up/Breaking Down Bladders)

Many systems use bladders to contain liquids such as water and fuel
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Exertions & Non-Neutral Postures (Using Sprayer)

High Pressure Sprayers for Cleaning, Decontamination, Depainting & Special Applications




Hand-Arm Vibration (Operating Powered Hand Tools)

Commercial Off-the-Shelf Items Included in Equipment Sets




Whole Body Vibration & Jolt (Operating Equipment)

Driving Army heavy vehicles and commercial vehicles on various road surfaces



Biomechanical Stress from Head Supported Mass

Helmets & Special Optic such as Night Vision Goggles
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RAC Matrix
A|B|C|D|E
1111213
my1 1142 |3 |4
m| 2 (3 (3|45
IV|3 | 5|5 |55

Hazard Severity

I = Catastrophic
II = Critical

III = Marginal

IV = Negligible

AR-40-10. Health Hazard Program in Support of the Army Acquisition Process, 27 July 2007

<4+ Hazard Probability

A = Frequent
B = Probable
C = Occasional
D = Remote

E = Improbable

Syntax:
RAC 2 (HSII, HP C)
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Review Data

¢ Obtain data from system devel oper
- Weapon Developer
- Equipment Developer

I—
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Review Data

¢ ldentify Parameters
- Mission Scenario
- Description of MMH Team
- Object Characteristics

- Description of Handling Activities
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Review Data

¢ ldentify Parameters

Scenario: Male & female occupational specialty
Only one person will be available to lift
Lifter will likely to be female
Frequency will be once

Trajectory will be obstacle-free
Terrain will be uneven

46 pound box (20" x 20" x 20”)
Object weight evenly distributed
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Determine Hazard Severity (HS)

¢ Use MIL-STD-1472F para5.9.11.3

- Calculate Maximum Design
Weight Limit (MDWL)

Notes:

« Assumes young, healthy population
« Assumes two-handed lift

« MDWLs are not TLVs for injury

http://www.safetycenter.navy.mil/instructions/osh/MILSTD1472F.pdf




DEIEHIRNEN R CIARISK
Determine Hazard Severity (HS)

¢ Use MIL-STD-1472F para5.9.11.3

- Calculate Maximum Design
Weight Limit (MDWL)

MDWL = 37 Ibs

http://www.safetycenter.navy.mil/instructions/osh/MILSTD1472F.pdf
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Determine Hazard Severity (HS)

¢ Calculate Lifting Index (Task
Demand/M DWL)

I—




DEIEHIRNEN R CIARISK
Determine Hazard Severity (HS)

¢ Calculate Lifting Index (Task
Demand/M DWL)

Lifting Index =46 1b /37 Ib
=1.24

——




DEIEHNNENIRIAARIS
Determine Hazard Severity (HS)

¢ Determine HS — Magnitude of Index

Lifting Index HS

N/A I
> 1.88 11
>1.50 111 Note:
> 1.00 vV  Ranges not validated
<1.00 N/A




DEIEHIRNEN R CIARISK
Determine Hazard Severity (HS)
¢ Determine HS — Magnitude of Index

Lifting Index HS

N/A I
> 1.88 I1
>1.50
>1.00 1V
<1.00




DEIEHIRNEN R CIARISK
Determine Hazard Probability (HP)

& Award points based upon presence of
factorsin lifting scenario

Note:
e Factors and point values decided by
USACHPPM Ergonomics Program

—




DEIEHINNENIRCIA/ARISK
Determine Hazard Probability (HP)

& Award points based upon presence of
factorsin lifting scenario

Factor Points

Team Size 0=1-2,1=3-4,2 >4 lifters
Grasp 0 =2 handed, 1 =1 handed
Footing 0 = Fair to Good, 1 = Poor

Load Symmetry | 0 = Uniform, 1 = Unequal

Extra Point Optional 1 Point Levy




DEIEHNNENIRIAARIS
Determine Hazard Probability (HP)

& Award points based upon presence of
factorsin lifting scenario

Factor Points

Team Size 0=1-2,1=3-4,2 >4 lifters| O

Grasp 0 =2 handed, 1 =1 handed | O

Footing 0 = Fair to Good, 1 = Poor '@
0
0

Load Symmetry |0 = Uniform, 1 = Unequal

Extra Point Optional 1 Point Levy




DEIEHIRNEN R CIARISK
Determine Hazard Probability (HP)
& Convert points to Hazard Probability

Points HP

0 E

1
2
3

&IOS

IV
I
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DEIEHIRNEN R CIARISK
Determine Hazard Probability (HP)

¢ Convert points to Hazard Probability

Points HP

0




DEIEHNNENIRIAARIS
Assign Base RAC
¢ Look up in RAC Table Matrix

HS —

AR-40-10. Health Hazard Program in Support of the Army Acquisition Process, 27 July 2007

AlB|c|Dp|E
i1]1]1]2]3
nf1[1[2]3]4
mi| 2|3 [3[4) 5
v|3|s|s]5]s

RAC 4
(HS IIL, HP D)




Learned About System Developers

& Conduct poor ergonomics reviews
¢ Fail to understand chronic exposures
¢ Misapply MIL-STD-1472F

—
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Learned About Process

¢ Increases reliability

¢ Reqguired additional assumptions
¢ Needs continued development

——
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Contained in Excel

¢ Considers more variables

& Excel constrains individual flexibility




Future Plans

Create a software application

¢ Interface will increase visibility
¢ Platform will structure assessment

¢ Platform will allow more flexibility

—




Lifting Injury Risk Estimator

Step 1: Enter System Information

System Mame: | | |

[termn Mame: | |

Step 2: Select Population of Lifter(s)
|l'-'|ixed Gender M

Population:

Step 3: Personal Space Allocated To Each Lifter

Lifter personal space is the amount of room each lifter needs to perform
the lift without interferring with other lifters. This value is used to
estimate the maximum number of lifters that can be physically
accommodated around the perimeter of the object being lifted. Since
MIL-5TD-1472F assumes a two-handed lift, a default value of 36 inches is
used. This value can be changed for different lifting conditions.

PersSpace: in

Step 4: Enter Object Information

[

Step 6: Compare Lifters Required by Object Size & Mass
#litersopsae || [ ]

[ ]

Step 7: Designate Minimum Mumber of Lifters

The "Recommended Minimum # Lifters” is generated by the computer
program. By default, the program sets the "Designated Minimum #
Lifters” to this same value. However, you may override the default and
place another number in the "Designated Minimum & Lifters” field.

Recommendead Minimum # Lifters = I:l

#liftersomjzss -

Designated Minimum # Lifters =

Step 8: Note Lift Index

The lift index is ratio of the weight of the object and the maximum
allowable weight that the lifting team can handle based upon

Weight [ [ Test ] [[Testz| MIL-STD-1472F.
] Actual Object Weight
Length: :l"‘: o e AW Tor T Liters =[]
idth I:lin |:|m (perimeter)
Height: |:|in 1 lifter |
Step 5: Enter Task Information
Vertical Range: |Gr0und to < 5 ft high M Maximum Allowable Weight for Various Team Sizes
1 2 3 4 5 [ 7 8 9 10
Freg: [ | [isper __Iy] * .
Object Depth:  MIL-STD-1472F multiplies base MAW By 1 for an 11 12 13 14 15 16 17 13 19 20
s e AN | |
Desr’gnaﬁngf.‘r‘ﬂr{sJ makes this rule: X il 01 ’ 2 0 25 25 o 28 2 0
oo T T AN | Y |

Base 1-person max lifting limit:

Screenshot of Assessment Software




Lifting Injury Risk Estimator

Step 9: Select Lifting Conditions

Team Size: | | | |
Grasp Type: | M ‘ |
Foating: | 4] | |
Load Symmetry- | ] ‘ |
Above Shoulder: | ¥ | |
Other Factor | | [ Iv] | |

Total HP Points = E

Step 10: Estimate RAC

RAC this hazard! | RAC : HS() HP()

Hazard Severity Sets

Ls= [180 HS(Il)
<=Ll< HS ()

100 <=l = [ 133 Hs(V)
U< [100 HS(0)

Reset to default HS values

Lifting Index {Largest) = I:l

Total HP Points = |I|

HS Scoring Thresholds®
LI == 1.50 HS(l) Severe injury
1.33 ==L1< 150 HS{I} Minor injury
1.00 == LI < 1.33 HSNV) < miner injury
LI = 1.00 HS{0) Below HS
* Assumes VD rupture most severe injury

S — RO L L

HP Scoring Thresholds
pts HF{A)  Frequent |
pts HF{B) Prohakle I
pts HP{C) Occasional
pts HF{D) Remote I
pts  HRI{E) Improbable \Yi

Hazard Probability Sets

> HP(A)
HP(B)
HP(C)
HP(D)
[0] wreE)

Reset to default HP values

wlro|l=]—=| =

(_n(_,_j_L_LU:I

mlealr]l = o

o) I Y S

|| s | M

Screenshot of Assessment Software




Lifting Injury Risk Estimator

Step 11: Create Report for Current Risk Estimate

Labeling Suggestions (uncheck to exclude from report):

Rules Invoked:

01

[|2.|

Da.|

4|

Ds.|

6. | Enter custom label text here.

| Create Current Repurtl ‘ Copy Current Report to Clipboard I ‘ Open Another Report I _

Screenshot of Assessmen

Software
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