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Lesson Overview

Part 1:

What is MMH¢

MMH Activities

MMH Effect on Health
NIOSH Lifting Equation
Multiplier Values
Lifting Index

Part 2 (this part):

Case Studies
o Case 1. Effect of Frequency Factor on RWL
o Case 2: Effect of Horizontal Distance on RWL
o Case 3. Effect of Vertical Distance on RWL
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Case 1: Effect of Frequency Factor on RWL

Problem Statement. Analyze the following work task. A
worker lifts 10-kg boxes from the conveyor 1o the
cart, ten times every minute for two hours.
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Case 1: Effect of Frequency Factor on RWL

Solution: First, calculate the recommended weight

limit (RWL) for the task

1. Determine the weight of the load.

Weight = 10 kg

2. Assess the six components of lifting task.

H (Horizontal Distance) 20 cm
V (Vertical Distance) 75 cm
D (Lifting/ carrying Distance) |0 cm
A (Angle) 90°

F (Frequency) 6 sec
C (Coupling/quality of grip) fair

VM

75 cm

FM

6 sec
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Case 1: Effect of Frequency Factor on RWL
3. Select appropriate multiplier factors for each
lifting component from the appropriate tables

H (Horizontal Distance) | 20cm |HM |1

HM  (25/H)
VM 1— (.003|V-75) V (Vertical Distance) 75cm |VM |1

DM .82 + (4.5/D)

AM 1— (0032A) D (Lifting/carrying

Ocm DM |1

Distance)

F = Time FM i e CM Factor

B_etween Lifting While ' el | Standing | Stooping |

Lifts Standing (V = 75 cm) Good (handles) 1.0¢ 1.00 A (Ang |e) 900 A M O . 7 1

<t1hr|>1&=2hr [>2&=<8hr. Faif 0.95 .

=5min | 1.00 095 | 085 Booe .90 0.9

2 min 0.97 0.92 0.81

amin_ 1087 | 0% | o F (Freguency) 6sec |FM |0.26

30sec | 0.91 0.84 0.65

15sec | 0.84 072 | 045 C(C lina/ it f

10 sec 0.75 0.50 0.27 ouplin uall (@) )

6 sec 0.45 0.13 ( pling/q y fair CM 1
grip)




Case 1: Effect of Frequency Factor on RWL
4. Determine the Recommended Weight Limit for
the task:

RWL =23kg*1*1*1*0.71*0.26*1
= 4.25 kg

5. Compare weight of the load against determined
weight limit for the task: . 00
. weight of load: L (10 kg) > RWL (4.25 kg) I Ala A0

LI (liffingindex) =L/ RWL=10/4.25=2.35 L
(i.,e. 2 < LI <= 3 = lifting is “highly risky")

1.51-2.00

2.01-3.00 -

6. Conclusion: Task is Dangerous (not safe)
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Case 1: Effect of Frequency Factor on RWL
« Checkresults using NIOSH Litting Eg™ Calculator:

Inputs Results

Meazurement System

A ~
vietnc

Horizontal Location Recommended
Weight Limit 5.98 kg 425kg
Vertical Location (RWL)
Travel Distance Frequency Ind. 23,00 o
RWL (FIRWL) kg '
Angle of Asymmetry
Lifting Index o
Coupling . : S (L)
Frequency X . . F'm.quency Ind.
Lifting Index 0.43 0.61
Avg. Load ' (FiLI)
1
Duration soserat : Mogersie (128 = :
HM 1.00 1.00

Calculate VM 1.00 1.00

AM 1.00 o7
About the NIOSH Lifting Equation i 10 100
FM 026 026

The NIOSH Liming EQuation 15 @ 1001 uSed Dy 0CCUPAtioNa NEath and safety protessionaln 10 255655 The Manual matenal hNanding Nsks associaled with


https://ergo-plus.com/niosh-lifting-equation-calculator/

Case 1: Effect of Frequency Factor on RWL

/. Recommendations:
Assess which component(s) contribute(s) most to

O

the risk

the is FM =
it is required to reconsider the

frequency of lifting and/or duration of task

Shorten the frequency of lifting by:

reducing the frequency of incoming boxes

(i.e. increasing F) and/or

shortening the time of the task to 1 hour,

and/or
assigning additional workers to task

— P
s e

(N 1\

i e el Ve

[ —

F =Time FM

Between Lifting While

Lifts Standing (V = 75 cm)
<1hr|>1&<2hr. |[>2&=<8hr.

=5 min 1.00 0.95 0.85

2 min 0.97 0.92 0.81

1 min 0.94 0.88 0.75

30 sec 0.91 0.84 0.65

15 sec 0.84 0.72 0.45

10 sec 0.75 0.50 0.27

6 sec 0.45 0.26 0.13
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Case 1: Effect of Frequency Factor on RWL

/. Recommendations (Cont.):

@F | @FM




Case 1: Effect of Frequency Factor on RWL
8. Redesign the Task

Assess the six components in the redesigned task
Determine new RWL:
=23kg*1*1*1*0.71*0.75*1
=12.25kg

Compare weight of the box against
determined weight limit for redesigned task:

weight of load (10 kg): now < RWL (12.25 kg)
Also, new LI=L/RWL=10/1225=0.82 (i.e. LI<1)

Conclusion:
most workers can perform Y 151-2.00
the task safely (why most?2)

>3.00
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Case 1: Effect of Frequency Factor on RWL
« Checkresults using NIOSH Litting Eg" Calculator:

Inputs Results
Measurement System
Metnc
Origin Destination Origin Destination
Horizontal Location 20 Recommended 17.28
Weight Limit ; 1225 kg
Vertical Location e (RWL) 9
Travel Distance ( Frequency Ind. 2300 16,33 kg
RWL (FIRWL) kg '
Angle of Asymmetry
Lifting Index 0 aa A
cWﬁlw Fan . Far . (Lll s :
Frequency Frequency Ind.
Lifting Index 042 061
Avg. Load | y (FIL1)
Max Load ' 10
Origin Dest.
Duration ' ' ’
HM 1.00 1.00

w o

— — o e
AM 1.00 on
« About the NIOSH Lifting Equation ::: ;: ;o:

The NIOSH Lftina Equaton i 2 100! used by OCCUDaRonal health and safety DrofessIoNst 10 2580ss the manual Mmatenal handena Neks Fssocmed wih


http://ergo-plus.com/niosh-lifting-equation-calculator/

Case 1: Effect of Frequency Factor on RWL

- NIOSH Liffing Eg" Calculator printable resulfs:

Name: sherbo

Company: KSU - |E Dept.
Job: Effect of Frequency Factor on RWL

NIOSH Lifting Equation Calculator

Destination

Horizontal Location
\ertical Location
Travel Distance
Angle of Asymmetry
Coupling
Frequency
Avg. Load
Max Load
Duration

Origin
RWL 17.25 kg
FIRWL  23.00 kg
LI 0.58

FILI 0.43

Origin
20

75

0

0

Fair

6

10

10

Short (1 hour)

Destination

12.25 kg
16.33 kg
0.82

0.61

HM

VM

DM

AM

CM

FM

20

75

0

20

Fair

6

10

10

Short (1 hour)
Origin
1.00
1.00
1.00
1.00
1.00

0.75

Dest.

1.00

1.00

1.00

0.71

1.00

0.75
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https://ergo-plus.com/niosh-lifting-equation-calculator/

LIFTING ANALYSIS WORKSHEET

DEPARTMENT JOB DESCRIPTION

JOB TITLE

ANALYST'S NAME

DATE

STEP 1. Measure and record task variables

Object Weight Hand Location Vertical Asymmetric Angle (deg.)

Distance
(kg) Origin Dest Origin

L(AVG) |ILIMAX) | H | V| H v D A

Frequency Rate Duration Object

— , , Coupling
Destination lifts/min Hrs

A F C

10 10 20 75 20 75 0 90

STEP 2. Determine the multipliers and compute the RWLs

RWL

ORIGIN RWL

DEST.

STEP 3. Compute the LIFTING INDEX

10 k
ORIGIN LIFT INDEX OBJECT WEIGHT = £ = 0.58
RWL . —
17.25 kg
. . e 10 kg
DESTINATION LIFT INDEX OBJECT WEIGHT = = 0.82
EWL

12.25 kg



Case 2: Effect of Horizontal Dist. on RWL

Problem Statement:

Analyze the following work
task.

A worker lifts 15-kg boxes from
the table to the shelf, five
times an hour.

Notice that there is a barrier
between the worker and
the box.
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Case 3: Effect of Vertical Distance on RWL

Problem Statement:
Analyze the following work rzrrl',.,ﬂm
task.

A worker lifts a 15-kg load of
loosely-piled pieces of

metal from the floor to the L—
table, five times an hour.

DM
115 cm

15kg.

TRRL

e 30 cm %
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