Ergonomics Research Techniques
Urmi Ravindra Salve
Department of Design
Indian Institute of Technology (11T) Guwahati
Week — 06
Lecture - 21
Lec 21: Risk Assessment of Pushing and Pulling (RAPP)

= Lec 21: Risk Assessment of Pushing and Pulling (RAPP)

Risk assessment of pushing and
pulling (RAPP) tool

Physical methods

14 11 » © 024/3638

Welcome back. Today we will talk about one more physical method that we are going
to use to assess the physical risk in any workplace or workstation. The name of the tool
is risk assessment for pushing and pulling. So we talked about snook stable, we talked
about other HSE tool. So this is a very specific tool only which takes care of your pulling
work and pushing work. This tool is also introduced by health and safety executive that
is the HSE.
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*  Given by Health and Safety Executive(HSE) which is intended
to be used alongside the Manual handling assessment charts.

Introduction *  Helpful to assess the key risks in manual pushing and pulling
operations involving whole-body effort.

*  Aimed at those responsible for health and safety in workplaces.
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So this tool help is very much helpful to assess the key risk in manual pushing and
pulling. So when we are talking about pulling, pushing, lifting, lowering, shifting
something, carrying for all these type of activities it all comes under manual material
handling. So this particular tool is very similar as we did for other tools introduced by
HSE for pushing then lifting, lowering, carrying etc. So this is very specific to pull and
push.

This tool aim to those responsible for health and safety in the particular workplace. So
if somebody is doing such work so what is the impact on them in terms of back pain,
neck pain, maybe sometimes shoulder pain or any disorder or difficulties which is get
which they are developing due to exposure such kind of load while doing pulling or
pushing activities. So there are two types of pushing and pulling operation that we are
going to assess through this tool. First one is moving loads on wheeled equipment. So
we are transferring some amount of load using some kind of wheel such as hand trolleys,
pump trucks, cars, wheel barrows etc.
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There are two types of pushing and pulling operations you can

assess using this tool

¢ moving loads on wheeled equipment, such as hand trolleys,
Introduction pump trucks, carts or wheelbarrows (Section A)

* moving loads without wheels, which might involve actions such
as dragging/sliding, churning (pivoting and rolling) and rolling
(Section B)
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So that we will be calling it as section A. We will be discussing this particular part in
section A. The second is moving loads without wheel. So one is with wheel another is
without wheel. So depending on what is your context you should choose which section
to be used for the analysis.
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G = GREEN - Low level of risk

Although the risk is low, consider the effect on vulnerable groups

such as pregnant women or young workers, where appropriate.
A = AMBER — Medium level of risk
Examine tasks closely.
.
Risk levels R = RED - High or high level of risk

Prompt action needed. This may expose a significant proportion of

the working population to risk of injury.
P =PURPLE - Unacceptable
Such operations may represent a serious risk of injury and

must be improved.

So without wheel it may be dragging, sliding, churning, rolling all these activities you
are going to consider for this particular section B. The risk level that is exactly similar
that we discussed for the carrying, load lifting, load lowering and all those activities. So
G denotes green that is the low level of risk. Although the risk is low consider the effect
on vulnerable groups such as may be pregnant women or very young workers and



whatever is appropriate you should consider that. A is equal to amber that is the medium
level of risk and you can examine that particular task closely.

If you find any difficulties you can go for the modification. R is going to denote the rate
that is the high or very high level of risk that is the prompt action you need to take. This
may expose a significant proportion of working population to a risk factor or risk of
injury. Then the final one is P or purple which we will be terminating as unacceptable.
So if such scenario is there you are not going to continue the work at all.

So such operation may represent a serious risk of injury and must be improved
immediately. You need to stop that particular job immediately. So that is the kind of
categorization we will have. So let us go one by one section A and section B and how do
the scores comes. So first is the pushing work that will be for the wheeled equipment.

= Lec 21: Risk Assessment of Pushing and Pulling (RAPP)

Section A: Pushing or pulling loads on
wheeled equipment

Risk assessment of pushing and
pulling (RAPP) tool
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Pushing or pulling loads on
wheeled equipment
operations flowchart
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Pushing or pulling that is the with wheeled equipment like wheeled barrow then may be
some trolley etc. So this is the general flow we will be discussing each flow in the next
slides individually. So let us start. So when we are talking about so A, B, C, D like that
we have components. So first the component is Al that is the type of equipment or load

weight.

+  Small LesathamsOhe
S0k o 100kg
IO R ES
More than 200 kg \ R/S
- Less than 250 kg
*  Medium ——
A-1 Type of equipment/Load 500kg t0 750 ke igh R/4
. More than 750 kg
weight (kg) ——
Less than 600 kg
Large 600 kg to 1000 kg
1000 kg to 1500 kg

than 1500 kg

So we can have three major category small, medium and large. So here you can see that
the categorization. What it says? If it is less than 50 kg in case of it is small then it has a
categorization of L or green right GO. So color is G, value is 0. 50 kg to 100 kg then A2
or we can say A for amber that is the color is amber and value is 2.



100 to 200 kg then color is red and value is 4 and more than 200 kg that is very high.
So here red has two numbers. One is high that is number is 4, the score is 4. If it is very
high then color is same that is the red. However the number has increased it is 8.

So here you have two specific category that you have to remember and then the rest is
the unacceptable. So what is the definition of unacceptable load? It says that is the color
is P of course. So load exceeds equipment's rated capacity. So every equipment is
having their specific rated capacity. If that is exceeding that the actual load which is
being carried by that particular equipment if it is exceeding that that means you are not
going to continue the job with that particular equipment.

So that is the unacceptable or you can say the color is P. This is only for small
equipment, small wheeled barrow or small trolley or whatever pulling or pushing
equipment you are using with kind of having some kind of wheel. The next category is
medium. So here you can see the kind of instrument you can assume that they can be
used as medium. So here we had last amount as 200 kg.

Here it is green if it is less than 250 kg. So that is the medium size then it is G. Then
250 to 500 it is A. 500 to 750 it is red. Then again only high if it is 4 and if it is more
than 750 kg then the value is 8.

So here you also in red zone we have two specific division. And of course the purple
where it is exceeding the equipment's capacity. And the third one is the large. So it starts
with less than 600 kg.

So G or value is 0. 600 to 1000 kg medium or amber and the value is 2. Here again the
similar consideration that is 1000 to 1500 kg is high risk, level is color is red but number
IS 4 whereas if it is more than 1500 kg then it is value is 8. So here is 2 red. So similar
like as we have two reds in medium section, large section as well as in small section.
And everywhere if the capacity the total load is exceeding the equipment's capacity then
itis purple.

So you are not going to conduct any kind of pulling or pushing using that kind that
particular situation. Suppose here in this particular case medium you are talking about
you are using this type of instrument for shifting, pulling or pushing and you are
exceeding the 750 kg of weight. So that is the capacity of this particular fill barrel. Then



you should not use this type of instrument rather you should use this type of instrument.
So you can change the equipment to come from you know go into the safe version of
pulling pushing activity.

So here also suppose you are exceeding 200 kg using this type of trolley. So if it is 300
kg or something like that you should not use this, you should use any one of this. So then
it will be within the safe zone. That is how the equipment size also matters. Based on
the equipment size the amount of load that you are going to pull or push will change.
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Torso is largely upright,  Body is inclined in Body is severely inclined, or worker squats,
and direction of exertion, or kneels or needs to push with their back
against the load, or
Torso is not twisted, and ~ Torso is noticeably bent or  Torso is severely bent or twisted. or
twisted, or
Hands are between hip Hands are below hip Hands are behind or on one side of body or

and shoulder height height above shoulder height

A-2 Posture

.
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So this is very important understanding and you should consider when you are
designing the pulling pushing activity at the workplace. Now coming to the posture. So
what happens here, here we do not have anything in purple color. Either it is green that is
the very less amount of postural load, then amber and then red So values are 0, 3 and 6.
These all numbers are pre-computed you need not to worry about these numbers.

Whatever the situations are there based on that checklist you can assign the number. So
G is green or we can call it good. So torso is largely upright you are looking straight.
Then torso is not twisted at all. Hands are between the hip and shoulder height.

So actually your posture is in good shape then you can consider it as good. Then
reasonable or A3 body is inclined in direction of exertion. Torso is noticeably bent or
twisted anything. Twisting means moving like this, bend mean either forward flexion or
extension. Extension is hardly possible mostly forward bending.



Hands are below the hip height. So similar kind of situation may be observed. The last
one that is the poor or red or value is 6 in that case something like this type of postures
may appear or if we go for the verbal description it appears the body is severely inclined
or you are working in a squat position or kneeled position or need to push with their back
against the load. You are keeping your back on the load and you are pushing it back
okay. So that type of scenario. Torso is severely bent or twisted or hands are behind or
one side of your body above the shoulder height.

So if you are raising your hand that means definitely you are giving lot of impact on
your whole body posture. So that that is way it is red. That is all about posture. Coming
to hand grip that we will denote is as A3. So you can see the picture is very very clear.
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There are handles or handhold There are handhold areas, but ~ There are no handles or the
areas which allow a comfortable they only allow a partial grip,  hand contact is uncomfortable
power grip for pulling or eg fingers clamped at 90°, or
comfortable full-hand partial hand contact for
contact for pushing pushing

*  Observe how the hand(s) grip or contact the equipment during
pushing or pulling.
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So G that is green there are handles or hand holds where you can hold it very
comfortably there is very easy way to pull it or push it so you are holding your grip is
very correct Whereas in the second case that is the reasonable or we can call it as 1 the
value is 1 or color is amber there are hand hold areas but that only allow a partial grip.
Here the grip is complete here grip is partial then it is amber. Whereas in our last case
where it is red you do not have any proper available grip. So this is the scenario. So
observe how the hands you are gripping or you are in contact with that particular
equipment with during the pulling or pushing job then you can categorize the hand grip
fine.
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The work is not repetitive (fewer The work is repetitive, but The work is repetitive, and
A-4 Work p attern than five transfers per minute), and

The pace of work is set by the There is opportunity for rest or No formal/informal breaks or job

worker recovery through formal and rotation opportunities are provided

informal breaks or job rotation

Observe the work, noting whether the operation is repetitive

A-5 Travel distance 10m or less Between 10m and 30 m More than 30 m

*  Determine the distance from start to finish for a single trip.
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Then A4 that is the work pattern again 3 division no purple area. Green says that the
work is not repetitive and the pace of work is set by the worker. So if | am the person |
am doing my job at my own pace. There is no one or no such surrounding or
environment which is forcing me to do some kind of job. So I am taking my own time to
complete that particular job.

So in that case work pattern is peaceful. The pace is maintained so then it is G.
Whereas if it is amber then what is the condition? The work is repetitive in nature. The
first case it is not repetitive. The second case it is repetitive in nature and there is some
opportunity for rest on recovery through formal and informal breaks and the job rotation.
So you have a pace to do the job however there is some kind of formal gap in between
two works.

So it is like you know they are not rushed. So in that case it is Al or value is 1, color is
amber. If it is poor then it says the work is repetitive definitely and there is no proper
break. So that is the kind of pattern they have and then you will assign them as color red.
Now we are talking about pulling and pushing. So definitely the whole amount of load
we are transferring from one place to another place.

So if it is 10 meter or less then it is green, 10 to 30 meters it is amber or value 1 and
more than 30 meter it is red. So this way you can give an understanding how long the
person is continuously pulling or pushing the whole load. So that will give you an
understanding from the travel distance this particular parameter. Then we are doing the



job, we are using the equipment. Now what is the condition of the equipment? If the
condition of the equipment is good then definitely you will feel more comfortable to do
the job.
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e i n “ilplmedlnd Mlintemnegooﬂlnonlyu Mlimf:nmis?otplmed(theis
A_6 Condltlon of preventive, and problems arise, or no clear system in place). or
. Equipment is in a good state of i isina state of i is in a poor state of
equipment repair repair repair

Enquire about the maintenance programme

Dry and clean, and Mostly dry and clean (damp or debris Contaminated (wet or debris in
in some areas), or several areas), or

A-7 Floor surface
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However, if the instrument itself is having some kind of trouble then definitely it will
create more load on your whole body, on the whole activities. So condition of the
equipment is also very important. Here based on the condition of the equipment you
have three categories. So first one is green that is maintenance is planned and preventive.
So you are doing it properly, equipment is in good state of repair.

If it is amber then maintenance occur only as problem arises. If there is problem then
only maintenance happens otherwise you keep on working. So equipment is in
reasonable state of repair. It is not that it is completely okay but it can work and if
something some breakdown happens it can be repaired. So that is the case then it is the
you can call it amber zone or value is 2.

Poor maintenance is not planned there is no clear system in place. So if something goes
wrong then the equipment will not work. So you are very cautious, you are very
concerned. If it breaks then what will happen? So it creates lot of stress. So if that
situation is there then it is poor or equipment is like you know broken, there is some
difficulties, it is not functioning properly in that case also it is rate or poor is the
condition.



Of course, once we are doing pulling and pushing floor surface is going to affect the
whole job. So you have again categorization for floor surface. Same dry and clean if it is
level, if it is firm and good condition then it is green. If mostly dry and clean however
maybe some kind of debris are here and there Little bit of sloping, sloping is there
however it is not completely flat, some kind of gradient is there but it is not very very
steep gradient.

It is only 3 degree to 5 degree okay. Reasonably firm, it is not completely firm and
there are some minor damages are there thenitis A or and value is 1. Amber is color, 1
is value. Contaminates like lot of debris, lot of you know other things are you know here
and there on the floor. So it is very difficult for you to move that whole trolley. So in
that case it is poor, very steep, soft and unstable you know underfoot because there are
some difficulties in stepping also and very poor condition.

So in those cases it will be red or value will be 4. So here you can understand slowly
we are taking care of all small small condition which is going to affect your pulling and
pushing activity. First we took care of the equipment that you are going to use. Then we
have talked about how you are holding the equipment. Then we talked about how the
floor surface is, how the equipment condition is, how you are gripping it. So all small
small elements that is going to affect your pulling and pushing job we are giving the
categorization and we are going to give the numbering of it and we are trying to score
them and add them for your final value.
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| Gewaco |
A-8 Obstacles along the No obstacles One type of obstacle but no steps or  Steps, steep ramps or two or more
te steep ramps other types of obstacle
rou

*  Check the route for obstacles.

A-9 Other factors

» Identify any other factors
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The few other thing that is the obstacles around the route. So if there is no obstacle then
green, one type of obstacle 2 and steps, steep ramp and many other obstacle then it is red
or value is 3. And any other extra factor that you feel in while doing the data collection
that this is going to affect your whole pulling pushing activity then you can categorize
them if only one factor is there then it is 1, if 2 if there is no factor then itis 1 or 0 sorry
green and 0 and if it is one factor then Al that means amber and 1 and last one if it is
more than any one factor. So 2, 3, 4, 5 whatever is coming then it is red or we can call
give the score as 2. So these are all the 9 factors that we are going to collect the
information and give the score in the final score sheet. So we will give the scoring for
small equipment separately, medium equipment separately and large equipment
separately because we cannot compare small with medium, medium with large or large
with small that is not possible.
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A-1 Load weight

A-2 Posture

A-3 Hand grip
Score sheet: Pushing or

pulling loads on wheeled
equipment

A-4 Work pattern

A-5 Travel distance
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So you have to first categorize the equipment based on the equipment you have to give
the scoring of all these 9 factors. So here you can see the color so if the number of red in
these boxes are more definitely you can understand the work is very hazardous. Also
from the score you can compare your before intervention activity and after intervention
activity and then you can claim that how it has been improved. So this is how you are
going to use this particular part that is the pulling and pushing activity with some
wheeled equipment that is for the section A. Now next one is the section B that is
without wheel because it is not always that we do the pulling and pushing only with
wheeled thing.
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Section B: Pushing or pulling loads
without wheels

Risk assessment of pushing and
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We do lot of activities which is without wheel in industrial scenario. Sometimes we roll
it, sometimes we drag it. So those activities also need to be those are also pulling and
pushing so we need to understand what are the risk factors or how do we assess those
risk factors for those conditions. So let us begin with the section B. This was section A
was for wheeled equipment and section B is without any wheeled equipment.
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Pushing or pulling loads
without wheels operations
flowchart
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Similarly here you also have category and you have components earlier we had 9
components here we have mainly 8 components. So let us understand about these 8
components in how it is going to assess and how you are going to get the final score.



Now first one that is every numbering has been done in earlier case with the A because
that is the section A. Here everything will be done with the B because it is the section B.
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400 kg to 600 kg

600 kg to 1000 kg

More than 1000 kg

Churning T
B-1 Activity/Load weight $0kgto 120kg
120 kg to 150 kg
(kg)
More than 150 kg
Dragging/hauling
or sliding

i
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So B1 first factor is activity or the load weight. Here also you have 3 major category
earlier we had 3 major equipment that is small scale equipment, medium scale
equipment and large scale equipment. Here you have 3 major activity one is rolling then
is churning and third is dragging or hauling or sliding. Here you can see we do not have
anything as purple either it is green or amber or red. Similar we did for the earlier case
section B A has 2 component one is high another is very high.

So let us understand the values. So if it is in case of rolling if it is less than 400 kg then
green 400 to 600 kg it is amber 600 to 1000 kg it is red and more than 1000 kg it is red
but the value is 8 earlier it was 4 now value is 8. Now in case of churning so you are
now half rolling like this. So you can see you can refer this particular picture that how
this particular activity can be done. Here you have the categorization less than 80 kg then
it is green 80 to 120 kg medium or amber 120 to 150 kg that is high but value is 4 if it is
more than 150 very high and the value is 8. And now the last one last category is the
dragging you are holding something and you are dragging it.

So pulling pushing mostly pulling towards you so dragging. So such cases less than 25
kg green 25 to 50 kg medium 50 to 80 kg red high and value is 4 or more than 80 kg
very high red and the value is 8. So this is how we are going to categorize the activity or
the load weight that we are going to do during our pulling and pushing activity.
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Torso is largely upright,and  Body is inclined in direction of Body is severely inclined, or
exertion. or worker squats, kneels or needs to

Torso is not twisted, and Torso is noti bent or Torso is
twisted, or or

Hands are between hip and Hands are below hip height

B-2 Posture
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Again the posture, posture is quite similar as we did for our earlier case with field
equipment but still 1 will give an explanation. So torso is upright mainly in upright
condition it is not twisted not bended and hands are between the hip and shoulder in that
case it is green. Body is inclined in a particular direction or maybe in exertion mostly it
is like forward bending torso is noticeably bent or twisted and hands are below hip height
in those cases probably it is amber or reasonable or value is 3.

In case of red we will be describing it as body is severely inclined or worked in squat or
kneeled or needs to push with their back against the load. So you can refer this particular
picture. So this way if somebody is handling the load in while doing the pushing and
pulling you can categorize their posture. Hand grip exactly similar that we discussed in
our earlier activity with field equipment Work pattern is also quite similar some little bit
of changes but mostly it is similar.



= Lec 21: Risk Assessment of Pushing and Pulling (RAPP)

B-4 Work pattern

+  Observe the work, noting whether the operation is repetitive
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So you can see that when you have a pace to work definitely it is green. You have a
pace to work it is know there is a typical pace that you need to follow however there is a
small small break then it is amber or value is 1 and if there is no break at all you have to
keep on working on this and it is quite repetitive in nature in that case it becomes red or
the value is 3. So that way you can use the it is exactly same as we discussed in the
earlier section.

= Lec 21: Risk Assessment of Pushing and Pulling (RAPP)

. | Gewtco |
B-5 Travel distance S »eves:nwion

¢ Determine the distance from start to finish for a single trip

B-6 Floor surface



Here also you have travel distance values are little different to 2 meter or less it is green
between 2 to 10 meter it is amber and more than 10 meter it is 3 earlier it was 30. So the
limits are little different.

Floor surface exactly similar that we discussed with the wheeled equipment. So you can
refer already | explained it so this is exactly similar as we have in the earlier one that is
the activity with the wheeled equipment or section A.
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B-7 Obstacles along the
route

One type of obstacle but no steps or
steep ramps £

¢ Check the route for obstacles

B-8 Other factors
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Obstacles same type of pattern that is if there is no obstacle then it is green one type of
obstacle but no steps or any steep ramp then it is A2 and if it is poor then step steps are
there you have a steep ramp or two or more other varieties of obstacle then it is red or
value is 3. Other factors considerations are also exactly similar as we discussed in the
section A. So section A and B few cases it is similar few cases it is not similar.
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Rolling Churning Dragging
Factors Colour N i Colour N : Colour N ;
not | [P gy | el B (R
(G,A,R) (G,A,R) (G,A.R)

B-1 Load weight
B-2 Posture
Score sheet: Pushing or B yHznd erib

pulling loads without B4 Work pattern
wheels

B-5 Travel distance
B-6 Floor surface

B-7 Obstacles on route

B-8 Other factors
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Now let us understand these factors. So earlier one we had based on the size of the
equipment or size of the wheeled equipment we have categorization. Here how do we
pull or push the type of the activity based on that we have rolling, you have churning and
you have dragging and you have the similar values over here but we have only 8 factors
and from there you can get the color coding in this particular sections with the color
coding and here you can get the scores. So that the similar way you can analyze the data.
So you can see before experiment after experiment before experiment when you have the
data you have clear indication that which are the area is going to be taken care in your
design process. Suppose you found everything is here it is green here it is green here it is
green here it is amber maybe here it is also amber but only here it is red here maybe
green and here also it is green.

So here this particular part gives you a clear indication that you should start designing
the particular aspect right how to improve the floor surface while doing that particular
job. So this way you can take the intervention direction and once you do that
intervention then similarly you can check these values for the before and after. So very
easy to use tool very effective tool to initiate any kind of design intervention for pulling
and pushing activity. So let us understand the advantages. Safety limits for the pushing
and pulling activities can be assessed with the help of this particular tool.
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«  Safety limits for the pushing and pulling activities can be
assessed with the help of this tool.

*  Acceptable range of loads that can be pushed or pulled by the
workers can be identified with this tool.

Advantages

*  Factors like posture, hand grip, work pattern, etc. are important
in this tool.

Acceptable range of loads that can be pushed or pulled by the workers and can be
identified with this particular tool and factors like posture, hand grip, work pattern these
are the important component that you can actually identify and there is lot of chance that
using these values you can start your design intervention.
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¢ Group handling activities are not been considered in this
specific tool.

. *  Acceptable range for repetitive tasks is not clearly specified in
Disadvantages S A

e It helps in just identifying the area of concern of the task
considered but not the solution that can be implemented.

However, there are some kind of disadvantages. So group handling activities you cannot
estimate or assess with this particular tool. So acceptable range for repetitive task is also
not clearly specified here. So it helps in just identifying the area of concern of that
particular task that considered but not the solution that you are going to implement.
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¢ The RAPP method would require around 4 hours of training

Approximate training s , ,
o 5 « It normally takes about 30 minutes for a trained operator to
and apphcatlon time evaluate the risk associated with the pushing and pulling

activities using the RAPP tool.
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So these are the disadvantages for this particular tool. In case | am talking about the
approximate timing it is very easy to understand method. So you can learn this method
within you know 3 to 4 hours of training and for implementation when you start data
collection it may hardly take 30 minutes of time to do a data collection and it needs only
pen and paper to do the assess.
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*  Pen and paper

Tools needed *  Pushing and pulling risk assessment datasheet.

However, you can have a video recording of the existing task to further analysis at your
laboratory. So this is very simple method you should try and you collect your own data
try to analyze and finally do the interpretation and process it for before and after



comparison. That is all for today. We will meet with another tool in the next class.
Thank you.



