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Ergonomics

TABLE 1. TLVs® for Lifting Tasks < 2 Hours per Day
with < 60 Lifts per Hour or > 2 Hours per Day with <12
Lifts/Hour

Horizontal Extended
Location Intermediate Lifts:
of Lift| Close Lifts: Lifts: Origin > 60
Origin < 30 | Origin 30to | to 80 cm
cm from 60 cm from from
Midpoint Midpoint Midpoint
between between between
Lifting Inner Ankle | Inner Ankle | Inner Ankle
Height Zone Bones Bones
Reach limitB
from 30 cm
above to 8 cm 16 kg
below shoulder
height
Knuckle heightD
to below 32kg
shoulder
Middle shin
height to 18kg
knuckle heightD
Floor to middie - " No known
shin height 14 ke wsafg{ilmi for . safe limit for
e | repetifive
b lifeing€
Notes:

A. Lifting tasks should not be started at a horizontal reach
distance more than 80 ¢cm from the Midpoint between the
inner ankle bones (Figure 1).

B. Routine lifting tasks should not be conducted from starting
heights greater than 30 cm above the shoulder or more than
180 cm above floor level (Figure 1.)

C. Routing lifting tasks should not be performed for shaded
table entries marked “No known safe limit for repetitive
lifting.” While the available evidence does not permit
identification of safe weight limits in the shaded regions.
professional judgment may be used to determine if
infrequent lifts of light weights may be safe.

D. Anatomical landmark for knuckle height assumes the
worker is standing erect with arms hanging at the sides.




Lifting

TABLE 2. TLVs" for Lifting Tasks > 2 Hours per Day with
>12 and < 30 Lifts per Hour or < 2 Hours per Day with 60

and < 360 Lifts/Hour
Horizontal Extended
Location Intermediate Lifts:
of Lift| Close Lifts: Lifts: Origin > 60
Origin < 30 | Origin 30 to | to 80 cm
cm from 60 cm from from
Midpoint Midpoint Midpoint
between between between

Lifting Inner Ankle | Inner Ankle | Inner Ankle

Height Zone Bones Bones BonesA

Reach limitB

from 30 ¢cm No @qwn

above to 8 cm 14 kg Skg safe hrf“ﬁ for

below shoulder reP‘?m‘V"
height lifting®

Knuckle heightP

to below 27 kg 14 kg 7kg

shoulder

Middle shin

height to 16 kg 11 kg Skg

knuckle height?

Floor to middle No known No known

shin height 9 ke safe limit for | safe limit for

& repetitive repetitive
lifting® lifting®

Notes:

A. Lifting tasks should not be started at a horizontal reach
distance more than 80 cm from the Midpoint between the
inner ankle bones (Figure 1).

B. Routine lifting tasks should not be conducted from starting
heights greater than 30 cm above the shoulder or more than
180 cm above tloor level (Figurc 1.)

C. Routing lifting tasks should not be performed for shaded
table entries marked “No known safe limit for repetitive
lifting.” While the available evidence does not permit
identification of safe weight limits in the shaded regions,
professional judgment may be used to determine if
infrequent lifts of light weights may be safe.

D. Anatomical landmark for knuckle height assumes the
worker is standing erect with arms hanging at the sides.




Ergonomics

TABLE 3. TLVs® for Lifting Tasks > 2 Hours per Day with
> 30 and < 360 Lifts/Hour

knuckle heightP®

Floor to middle
shin height

Notes:

Horizontal Extended
Location Intermediate Lifts:
of Lift| Close Lifts: Lifts: Origin > 60
Origin < 30 | Origin 30to | to 80 cm
cm from 60 cm from from
Midpoint Midpoint Midpoint
between between between
Lifting Inner Ankle | Inner Ankle | Inner Ankle
Height Zone Bones Bones BonesA
Reach limitB ' '
from 30 cm
above to 8 cm 11 kg
below shoulder
height
Knuckle height®
to below 14 kg 9kg Skg
shoulder
Middle shin
height to 9kg 2 kg

A. Lifting tasks should not be started at a horizontal reach

distance more than 80 cm from the Midpoint between the
inner ankle bones (Figure 1).

. Routine lifting tasks should not be conducted from starting
heights greater than 30 cm above the shoulder or more than
180 cm above floor level (Figure 1.)

. Routing lifting tasks should not be performed for shaded
table entries marked “No known safe limit for repetitive
lifting.” While the available evidence does not permit
identification of safe weight limits in the shaded regions,
professional judgment may be used to determine if
infrequent lifts of light weights may be safe.

. Anatomical landmark for knuckle height assumes the
worker is standing erect with arms hanging at the sides.




Lifting
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FIGURE 1. Graphic representation of hand location.

3. Determine the lifting frequency as the number of lifts a worker per-
forms per hour.

4. Use the TLV® table that corresponds to the duration and lifting
frequency of the task.

5. Determine the lifting height zone (Figure 1) based on the location
of the hands at the beginning of the lift.

6. Determine the horizontal location of the lift (Figure 1) by measur-
ing the horizontal distance from the midpoint between the inner
ankle bones to the midpoint between the hands at the beginning of
the lift.

7. Determine the TLV® in kilograms for the lifting task, as displayed in
the table cell that corresponds to the lifting zone and horizontal dis-
tance in the appropriate table, based upon frequency and duration.
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source : ILO\ ENCYC. OCCUP. H. & S. 4 Ed. 1998
Ergonomics Vol. 1 (Printed Version)

From: BIOMECHANICS

Recommended Weight Limits

The points mentioned above indicate that it is impossible to state a weight that will be “safe” in all circumstances. (Weight
limits have tended to vary from country to country in an arbitrary manner. Indian dockers, for example, were once
“allowed” to lift 110 kg, while their counterparts in the former People’s Democratic Republic of Germany were “limited”
to 32 kg.) Weight limits have also tended to be too great. The 55 kg suggested in many countries is now thought to be far
too great on the basis of recent scientific evidence. The National Institute for Occupational Safety and Health (NIOSH) in

the United States has adopted 23 kg as a load limit in 1991 (Waters et al. 1993).

Each lifting task needs to be assessed on its own merits. A useful approach to determining a weight limit for a lifting task is

the equation developed by NIOSH:

RWL=LC "HM "VM "'DM "AM "CM ' FM

Where -

RWL = recommended weight limit for the task in question

HM = the horizontal distance from the centre of gravity of the load to the midpoint between the ankles (minimum 15 cm,
maximum 80 cm)

VM = the vertical distance between the centre of gravity of the load and the floor at the start of the lift (maximum 175 cm)

DM = the vertical travel of the lift (minimum 25 cm, maximum 200 cm)

AM = asymmetry factor-the angle the task deviates from straight out in front of the body

CM = coupling multiplier—the ability to get a good grip on the item to be lifted, which is found in a reference table

FM = frequency multipliers—the frequency of the lifting.

All variables of length in the equation are expressed in units of centimetres. It should be noted that 23 kg is the maximum
weight that NIOSH recommends for lifting. This has been reduced from 40 kg after observation of many people doing
many lifting tasks has revealed that the average distance from the body of the start of the lift is 25 cm,

not the 15 cm assumed in an earlier version of the equation (NIOSH 1981).

Lifting index.

By comparing the weight to be lifted in the task and the RWL, a lifting index (LI) can be obtained according to the relationship:
LI=(weight to be handled)/RWL.

Therefore, a particularly valuable use of the NIOSH equation is the placing of lifting tasks in order of severity, using the
lifting index to set priorities for action. (The equation has a number of limitations, however, that need to be understood for

its most effective application. See Waters et al. 1993).
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Manual Material Handling

Ergonomics Vol. 1 - Pages 29.1-29.101 (Printed Version)
BIOMECHANICS
The Minimum Health and Safety Requirements for the Manual Handling of Loads. Brussels: CEN.

European Committee for Standardization (CEN). 1990.
Ergonomic Principles of the Design of Work Systems.
EEC Council Directive 90/269/EEC,

AFL-CIO
The American Federation of Labor-Congress of Industrial Organizations (AFL-CIO) is the voluntary federation of
America's unions, representing more than 13 million working women and men nationwide.

http://www.aflcio.org/safety/ergo.htm

Australia
http://www.safetyline.wa.gov.au/pagebin/pg003976.htm#book1

29"y NIOSH nnown
THE OCCUPATIONAL ERGONOMICS HANDBOOK
Ed. by W. Karwowski and W. S. Marras. CRC Press, 1999, p.194-196
Part 1l: Foundation of Ergonomics Knowledge. Occupational Biomechanics.
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