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Foreword

This Part of BS 3375 has been prepared by Technical Committee MS/1. It supersedes
DD 204 : 1991, which is withdrawn.

This Part of BS 3375 provides guidance and recommendations. It should not be quoted
as if it were a specification and particular care should be taken to ensure that claims of
compliance are not misleading.

BS 3375 is a series of standards published in response to a demand for information and
guidance on how the various terms contained in BS 3138 : 1992 Glossary of terms used
in management services interrelate. This Part relates specifically to the application of
the results of work measurement; it should not be used outside this context.

In recent years there has been considerable development of the techniques and
broadening of the areas of application of work study and organization and methods.
This sphere of activity and practice of techniques is known as `management services'.
The publication of this Part of BS 3375 reflects the fact that `management services'
methodologies are now used across the entire spectrum of commercial, industrial,
governmental and voluntary activities and are applied to all types of work and work
situation.

BS 3375 comprises the following Parts:

Part 1. Guide to organization study
Part 2. Guide to method study
Part 3. Guide to work measurement
Part 4. Guide to work performance control
Part 5. Guide to determination of exposure limits, recovery times and relaxation

times in work measurement

When using this Part of BS 3375, it is also important to refer to the terms listed in
BS 3138 : 1992 Glossary of terms used in management services.

Compliance with a British Standard does not of itself confer immunity
from legal obligations.

Summary of pages

This document comprises a front cover, an inside front cover, pages i and ii, pages 1
to 24, an inside back cover and a back cover.
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Specification

Introduction
In this Part of BS 3375, the background to relaxation
times and recovery periods is reviewed and the
method is given for using work measurement data to
determine the amount of relaxation time (RT)
appropriate to the task and the recovery period (RP)
suitable for the conditions or environment
surrounding the task. The abbreviation RF (for
relaxation factor) is used throughout, in place of the
older term RA (for relaxation allowance) with its
connotation of an arbitrarily awarded allowance.
Where RA is mentioned, it is to refer to past
applications and interpretations.

Annex A describes the basis of the RF tables which
are given in this Part of BS 3375. Annex B describes
the basis of the various regimes for exposure times
and environmental conditions. Annex C gives
benchmark examples for use in assessing work
intensity.

1 Scope
This Part of BS 3375 gives guidance on determining
relaxation times and recovery periods for human
activities that have been measured by any of the
work measurement techniques identified in BS 3138
and discussed in BS 3375 : Part 3.

The guidance given in this Part of BS 3375 should be
of particular value to those training in the field of
management services.

2 References

2.1 Normative references

This Part of BS 3375 incorporates, by dated or
undated reference, provisions from other
publications. These normative references are made
at the appropriate places in the text and the cited
publications are listed on page 24. For dated
references, only the edition cited applies; any
subsequent amendments to or revisions of the cited
publication apply to this Part of BS 3375 only when
incorporated in the reference by amendment or
revision. For undated references, the latest edition of
the cited publication applies, together with any
amendments.

2.2 Informative references

This Part of BS 3375 refers to other publications, that
provide information or guidance. Editions of these
publications current at the time of issue of this Part
of BS 3375 are listed on page 24, but reference
should be made to the latest editions.

3 Definitions
For the purposes of this Part of BS 3375 the
definitions given in BS 3138 : 1992 and BS 7802 : 1995
apply, together with the following.

3.1 physical work

Activity in which parts of the body are used to
change or move something (including the body
itself). There is an expenditure of energy by the body
which is measurable physiologically.

3.2 non-physical work

Activity in which the person carries out few or
limited movements with parts of the body, which do
not of themselves impose a physical load on the
body. The principal purpose of the activity is the
mental processing of information, with inputs by the
senses and outputs by speech, or communication to
a device through some means such as a keyboard,
steering wheel, or an appropriate control
mechanism. Such work can impose a mental load.

3.3 personal needs

The group of activities that are personal to an
individual, which need to be undertaken from time
to time to attend to personal hygiene, etc.

3.4 closure point

A point at which the work reaches a natural
termination, either intermediate or final. It can be
defined by the task itself, or set individually by the
operator, e.g. the end of a batch of data being
entered or the end of a stage of thinking something
through.

3.5 relaxation factor (RF)

A factor, normally expressed as a percentage, which
depends on the nature of the work done during the
basic time and which is applied to the basic time in
order to derive the relaxation time for that activity.

3.6 relaxation time (RT)

An addition to the basic time:

a) to afford relief from the physical and mental
efforts of carrying out the work under specified
conditions at standard performance;

b) to allow attention to personal needs.

NOTE. The additional time will depend upon the nature of the
work and may be spent away from the workplace under
management direction. Relief from fatigue may also take place
during unoccupied time or recovery periods, so long as the
duration of these periods is appropriate for relaxation.

3.7 recovery period (RP)

A withdrawal period to relieve stress caused by the
work environment where adequate protection is
impracticable. It should start when established
threshold limits for the work are reached and should
be spent away from the workplace.

Recovery periods can be concurrent with relaxation
time and unoccupied time, and other tasks can be
undertaken during the withdrawal periods.
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1) C. Barth was a mathematician who worked with Merrick (see ref. [2]) and Taylor (see ref. [12]) to analyse a great number of time
recordings of people at work, collected by Merrick and Taylor and their employees. Cited in Cohen (see ref. [2]). D. V. Merrick was one
of Taylor's (see ref. [12]) associates who carried out work as part of Taylor's consultancy practice. F. W. Taylor was an American
mechanical engineer, born in 1856, died in Philadelphia in 1915. He addressed himself to the question `What should constitute a day's
work?' He built up a substantial management consultancy practice and laid much of the foundation of modern time study and
management practice.

3.8 blanket RF

A value assigned for RF when it is inappropriate for
any reason to apply the detailed procedures given in
this Part of BS 3375.

3.9 CLO

A unit of insulation related to clothing. It is the
insulation required to keep a seated person
comfortable at an air temperature of 21 ÊC in an air
movement of 1.0 m/s.

NOTE. This amounts to an ordinary suit, shirt, underwear, etc.
One CLO is equivalent to 0.18 K⋅m2(kcal/h) of body surface.

3.10 tog

A unit of thermal resistance widely used in the field
of textiles and clothing.

NOTE. One tog is equivalent to 0.1 m2 ´ K/W.

4 General

4.1 Background

There are a very large number of RA tables in
existence. An effect of the diversity of tables is that
there can be very wide differences between
observers in deriving RA for a given task.

Most RA tables are based on the Bedaux concept of
adding a percentage to the basic time for an element
to allow for relaxation and recovery. None of the
published tables have been accepted officially, either
nationally or internationally, although specific
industry groupings may have accepted a particular
table for internal use. The International Labour
Office (ILO) book on work study [1] gives tables
specifically as examples; this does not constitute
acceptance or authorization in any way.

Attempts have been made to find alternative ways of
determining the addition to the basic time, including
the following:

a) Barth and Merrick had an empirical approach,
which led to a family of curves linking element
duration and percentage allowance [2]1);

b) Kerkhoven linked the standard time to the
minimum possible time for the work [3], [4];

c) REFA and others used energy levels [5];

d) ILO established various kinds of points
assessment systems ([1]).

Most of these are not widely used in ordinary work
study practice in the UK. The basis for this Part of
BS 3375 is the research developed by Spitzer and
Hettinger in Germany [6] and is supported by
BS EN 28996.

4.2 Constraints on the applicability of this
Part of BS 3375

The relaxation factor (RF) derived from the
recommendations in this Part of BS 3375 can be
inappropriate for very heavy work. Standard times
should not be set for work practices that are unsafe,
or where circumstances in any way contravene the
Health and Safety at Work etc. Act 1974 or related
legislation (see [7], [8], [9], [10], [11]). If such
circumstances exist, then it is wrong to modify RF %
or RT values to compensate. If use of this Part of
BS 3375 leads to a smaller standard time than that
already existing for work in substandard conditions,
then this suggests that the conditions need to be
improved before the new standard time can be
applied.

5 Determination of relaxation and
recovery times and exposure limits

5.1 Method of determination

It is always assumed, when applying a standard time,
that the operator is a qualified worker (see BS 3138),
with the necessary physical attributes and the
required intelligence and education, skill and
knowledge to carry out the work in hand to
satisfactory standards of safety and quality. If this is
not wholly true, then the standard time as derived by
use of this Part of BS 3375 may be inappropriate.

When determining relaxation times and recovery
periods, no distinction can be made between male
and female persons. A person of either sex, with the
necessary attributes, can be a qualified worker for
the task under consideration. Furthermore, the Equal
Pay legislation requires that male and female
workers receive the same pay for work that is
broadly similar; to have different RF % for the same
work for male and female persons would be contrary
to this legislation.

The calculation of relaxation time and recovery
period takes place after the work has been measured
by a suitable work measurement technique. This will
have produced a basic time (see BS 3138) for the
work, element by element; with the coarser
measurement techniques, the time may be for the
work cycle as a whole.

The result obtained by following the procedure
described in clause 5, is a RF % to be added to the
basic time with, where appropriate, guidance as to
suitable work regimes for dealing with special types
of work or environmental conditions.
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Figure 1 gives a flowchart which shows the sequence
of steps to be taken. Begin at the point marked
START and follow the procedure through the various
decision branches to the end. The chart contains a
number of conditional jumps which are observed at
the appropriate time.

The procedure for dealing with physical work is
described in 5.2, while 5.3 describes how to deal
with non-physical work and 5.4 describes how to
deal with the environment. The application of the
results is described in 5.5, with guidance about the
local use of the values obtained from following the
flowchart (see figure 1), or by applying a blanket
RF % (see 5.2.11).

5.2 Relaxation times for physical activities

5.2.1 Outlines of procedure

All activities have some physical content, even if the
person is sitting doing nothing except looking at
something. Unoccupied time that is enforced by the
work process or team balance should be awarded
the appropriate RF %. Apply the tables as indicated.
At the end, calculate the total RF % as follows:

walking RF %

total RF % = basic RF % +
posture RF % +

or

work intensity RF %

Guidance on a simplified table for RF % for physical
activities is given in 5.2.10.2.

5.2.2 Basic relaxation time

This applies to every activity. Every person needs to
change activities and attend to personal requirements
from time to time. In addition, the standard time
should recognize that it needs to carry its share of
the physiological cost of the person's actual living
existence. Basic relaxation time includes provision
for personal needs. The basic relaxation factor
corresponding with basic relaxation time is 8.6 %.

The derivation of this value is given in A.3 and A.4.

5.2.3 Posture

Posture applies to every element or group of
elements as given in table 1.

Table 1. Posture RF %

Posture RF %

Sitting 0.5

Standing 1.4

Kneeling 1.7

Squatting 1.7

Bent over 2.3

Lying down 1.2

Only one posture can be selected for any given
element, i.e. that used for at least 85 % of the
element. If there are major changes in posture during
an element, then the element should be subdivided
to recognize the different postures.

Where the posture adopted during the element is not
adequately represented by the six categories given in
table 1, then special circumstances exist. These are
dealt with by multiplying the posture RF % value
(incremented, where appropriate, with an adjustment
for protective clothing, see 5.2.6) by the appropriate
factor given in table 2.

Table 2. Adjustment factors for posture RF %

Circumstance Factor

Restricted movements 1.25

Unbalanced/unstable posture or
movements 1.1

Arms high or above head/shoulders 1.2

Where more than one factor applies in a given
element or situation, then multiply the factors
together to obtain the total increment.

5.2.4 Walking and carrying

5.2.4.1 Table 3 is used only for walking. Any
element in which there are a few steps mixed with
other activities should be treated as described
in 5.2.5, or the element should be subdivided further,
so that the walking and non-walking parts can be
treated separately. Use the speed of walking which is
considered to be 100 BS (see BS 3138) for the
particular circumstances. (This may not necessarily
be 4 mile/h; this speed may be hazardous in certain
locations). Obtain the RF % and add to this any
percentage for gradient, stairs and carrying as
detailed in 5.2.4.2. Do not use table 3 together with
the adjustments for work intensity described
in 5.2.5.

Table 3. Walking RF %

Speed (mile/h) 1 1.5 2 3 4 5

RF % 1.2 2.2 3.2 5.8 9.6 16.4

Speed (mile/h) 1 2 3 4 5 6

RF % 0.6 1.6 2.9 4.2 6.1 8.5

5.2.4.2 For movement with or against gravity, the
walking RF % (see 5.2.4.1) is to be adjusted
according to one of the following:

a) uphill: add 0.2 per degree rise;

b) downhill: deduct 0.1 per degree fall;

c) upstairs: add 1.8 per metre up;

d) downstairs: add 0.5 per metre down.

A further adjustment to the RF % is applied for load
carrying. In this case the RF % is incremented with
the appropriate value from table 4 (see also A.5).
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Figure 1. Flow chart to determine RF % and recovery requirements
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Table 4. Increments to walking RF % for load carrying

Load (kg) 0 to 10 11 to 15 16 to 20 21 to 30 30 to 50

RF % increment per kg 0.3 0.6 0.7 0.8 1.0

5.2.5 Work intensity (muscle loading)

Table 5 is a general table, suitable for most activities.
Use the benchmark activities in annex C to select the
most appropriate cell of the table, and do not
over-assess the activities. For mental work, refer
to 5.2.10. Obtain the RF % value from table 5.

Table 5. Work intensity RF %

Parts of body
used

Intensity of activity

Light Medium Heavy Very
heavy

Hand 0.5 1.4 2.3 3.2

One arm 1.4 2.8 4.3 5.7

Two arms 3.4 4.8 6.3 7.7

Whole body 6.3 9.7 14.3 20.0

Guidelines for the use of table 5 are as follows.

5.2.5.1 Parts of body used

The parts of the body used are as follows.

a) hand

The element requires the use of hands only; there
is little or no arm movement; the range of
movement is up to 15 cm.

b) arm

There is arm movement during the element; one
arm only is principally used; the other hand and
arm are not moved very much, these being used as
holding devices rather than moving devices; the
range of movement is up to 45 cm.

c) two arms

Two arms are required to execute the element; the
range of movement is up to 45 cm.

d) whole body

The whole body is used or moved to greater or
lesser extent during the element; related arm and
leg work is included.

5.2.5.2 Intensity of activity

The intensities of the activity are given in the
columns in table 5. Recourse can only be had to a
subjective assessment using the terms light, medium,
heavy and very heavy. The following list defines the
terms.

a) light work

There is little load on any of the muscles used
during the element, either overall or on average.
The desired effect can be obtained by easy use of
the hand muscles with little assistance from the
rest of the body.

b) medium work

The muscle loading is moderate. Hands need to be
assisted by muscles in the arms.

c) heavy work

There is fairly heavy loading of the main muscles
used. Hands or feet need to be assisted by upper
arm and upper leg muscles, with some help from
trunk movement.

d) very heavy work

There is very heavy loading of the muscles used.
Considerable forces are being applied by the
hands/arms/feet during the element. The largest
muscles available are being heavily loaded.

As an aid to assessment of an actual activity,
reference should be made to annex C for examples
of activities in the different categories. It is easy to
assess wrongly the level of an activity, and care
should be taken to avoid this error.

5.2.6 Protective clothing

Where protective clothing is used, the elemental
times will reflect the effect this may have on the
time taken to carry out the element. Donning and
removing such clothing should be measured
separately, attracting its own RF %. Adjustments of
RF % for protective clothing are as follows:

a) for each kilogram weight of protective clothing
additional to normal clothes, add 0.3 to the posture
RF % and increase the RF % obtained for work
intensity by 0.02 times the latter RF % value;

b) if restrictive headgear is used, e.g. hood, mask,
or goggles that limit vision, increase the work
intensity RF % by 0.10 times its value.

Where the effect of wearing protective clothing is
greater than can be covered by these
recommendations, a specialized investigation would
be appropriate and would override these
recommendations (see also A.6).

5.2.7 Repetitive work with single muscle groups

This occurs where:

a) a motion pattern applies a load to a specific
group of muscles;

b) there is no way in which these muscles can be
assisted by other parts of the body;

c) the motion pattern is repeated at short intervals.

Use the work intensity table (table 5) for the part of
the body used and with a work intensity one level
above the intensity level appropriate for the task. In
this circumstance the whole body level of body used
does not apply, because more than one muscle group
is used in any whole body activity.
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