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Introduction:

This presentation includes an ergonomic evaluation

of the Inward and

| Dispatch Sections of the

warehouse. Based on data gathered by observing and

interviewing wor!

Kers, areas requiring improvement

have been identified and recommendations have

been made.

Note:

Each section will be exp
white normal text and

lored individually, with observations typed in
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g - majority of workers have to open packages and label items while

squatting on the ground, as shown in the picture below. This is likely to
cause lower back pain and knee problems. Workers will also tend to get

fatigued sooner, resulting in low Emctivity.
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- -The unpacking and labeling tables are 30” tall. This is not enough for the average Indian
male, and will cause neck and back bending. A more ergonomic table height is one that is
equal to the elbow height of the worker. According to Indian anthropometric tables [1]
the average elbow height for an Indian male in the 5™ percentile is 945 mm (37”).
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~—-Workers have to bend excessively to unpack items from large boxes, which
is very likely to cause lower-back paln ThlS can be seen in the following
picture: ; -

d and emptied on a table (prefera
ide should be cut open for better

ding as well as save process ti
‘ motzons
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~ -The unpacked items are first labeled on the table, and then placed on the
trolleys for shelving. There is travel time lost in shifting the items from one

place to another.




-It is time consuming to remove packing peanuts from the boxes, and
those that fall out also have to be cleared from the floor. Also, the
unpacking process cannot begin before the foam has been removed

from the box.
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-The packing table is at knee height and the packer has to scan each item in
a position where his neck and back are bent. Even more bending is required
to write on the pick-list. Bending also occurs each time the packer puts the
material into the box. Lower-back pain has been reported by multiple
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-Packing boxes are currently being placed in front of the packer. This
forces the packer to extend his arms and bend forward in order to
remove the box.
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- _Currently, packed boxes are kept on a low platform next to the weighing
machine. In order to proceed towards filling and stapling, the boxes have
to be dragged onto a pallet and then p1cl<ed up by vthe pallet truck.

Removing this %

platform will e
eliminate the step Gl
shown by the red
arrow
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- -Picking is frequently done on pallets. This forces both
pickers and packers to stoop excessively, contributing to

lower back pain and fatigue.
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-Markers used for writing on boxes are not available to
all packers at a given time. Two instances of packers
asking for a marker from another, or leaving their
workstation to procure a marker, were observed in a
span of approximately 15 minutes. This would
contribute greatly to delays.
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-Pneumatic staplers are currently being used, and workers staple boxes with the
air supply pipe lying on the ground. Thi es problems with mobility. There
are a large number of boxes to be orkers constantly have to
shift the pipe around to be & eads to time being lost
in adjustments.
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- -Filling and stapling currently involves a lot of bending and awkward
postures, as workers are required to apply pressure to the box from
multiple sides in order to staple it properly.




-While filling, workers have to pass a roll of bubble wrap to each other. This
slows down the process as waiting times are involved. Also, the bubble
wrap if kept on the floor is likely to be stepped on and burst, leading to
wastage.

-There is a lot of travel time involved in taking the boxes from the packing
station to the stapling section. The worker has to first load the boxes onto
the pallet, get the pallet truck and then take the boxes to the stapling
section






—

—

el and goes
essively

" -The conveyorat t
up to the strapy
over periods

this problem is to use a fully horizontal conveyor
weyor should be 20 to 40 cm below the elbo
in order to use this conveyor, high li
victure above, would be essentia
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-Boxes often get stuck on the conveyor and the worker has to stop the process in
order to free the boxes. This can be due to various reasons, including the angled
setup of the conveyor, poor condition of the conveyor belt, jammed or broken
ball bearings on the landing tables, or improper height of the tables. This is
shown in the following video:




s should be advised to place boxes only on the automated part
or, so they don'’t have to expend their own energy in pushi

ion would be to have a fully automated, horizon
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-Boxes are curre support
on the under ich
decreases g
involved.

mended solution is to use the already existing wooden table
he boxes. Also, the boxes should be stapled on a raised platfor
an be achieved by placing two pallets on top of each other. The
xes can be placed right in front of the worker in a vertical rack s
e worker can comfortably and quickly pull out the box to be
An overhanging stapler is also suggested to be used at this

ooden table is preferred to be stationary, plastic or wooden 1
iced on the ground with the table at one end, so that the b
hed one after the other into a queue.
> supporting table, the overhanging stapler, and the
od of stapling boxes can be seen on the next
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" _The trolleys currently being used have three racks, the lowest two of
which require considerable bending and reaching forward. This puts
strain on picking workers.
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ommendation is to also consider weight of products while binning
aviest material should be placed within the strike zone (shoul
and lighter material in higher or lower shelves. Portable
ailable in all aisles, to access material on the highes
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~ -A portion of the total number of trolleys have side railings that are too
high, making it cumbersome to pick items if the rack is fully filled.
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-Scanning is cur e packing
station.

recommended that if scanning were

e picking process, it would eliminate the
hecking step, and increase overall proces

mendation came from a warehouse employee)

(NOTE: Th
the process

nd of
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—=Workers in the inward, packing and stralmns spend all of
their time standing in a single spot. As a result, leg muscles are not
utilized as much as they need to be, leading to bad posture. Over time,
this causes musculoskeletal pain.
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http://solutions.3mindia.co.in/wps/portal/3M/en IN/Building Constr
uction_Services/home/Product/matting-traction/Two/



http://solutions.3mindia.co.in/wps/portal/3M/en_IN/Building_Construction_Services/home/Product/matting-traction/Two/

-Interviews with workers revealed that the most persistent and widespread
complaint was regarding the hot working environment in the warehouse.
Assuming the average May temperature in Bhivandi to be 34 deg.C (93 deg.F)
and relative humidity to be 68% [5], if we look at the NWS heat index table, the

environment is rated in the high risk / danger region.

NOAA's National Weather Service

Heat Index
Temperature (°F)

94 96 98 100 102 104 106 108 110 )
o5 o5 Region
classified as
“Danger”

Relative Humidity (%)

Likelihood of Heat Disorders with Prolonged Exposure or Strenuous Activity

[] Caution ] Extreme Caution B Danger Bl Extreme Danger

https://www.osha.gov/SLTC/heatillness/heat _index/



https://www.osha.gov/SLTC/heatillness/heat_index/

-Due to the hot working environment, workers will tend to
dehydrate at a faster rate. They also do not have water at

hand

-A scheduled tea break exists for the manual workers.
However, tea is not known to replenish vital electrolytes in
the body, which are lost due to sweating. In addition, the
tea is hot, which does nothing to mitigate the effects of
heat.



-Trolleys currently being used do not have well-
lubricated wheels. It requires considerable physical
effort to push trolleys for extended periods, such as
while binning or picking.

-A number of instances of scanners not getting an
adequate wi-fi signal were noted. Workers report that
such situations occur multiple times every hour. This
might be a major cause of slow process times at the
packing station.



Training sessions for safety and proper handling of
materials are held periodically at the warehouse. However,
these sessions are entirely comprised of presentations and
oral dissemination of information. Multiple instances of
attendees not being able to pay attention have been
observed.
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