IE 538  Study #2: Industrial Data Collection

Objectives:

1. To analyze a number of jobs using a broad ergonomics audit.

2. To learn different techniques of ergonomic analysis of jobs

3. To perform detailed analysis of the injury impact of a few jobs.

Background

A large part of current ergonomics activity in industry is concerned with prevention of musculo-skeletal injuries at work.  These arise from three sources:

1.  Sudden trauma, from falls, cuts, and impact involving workplace elements

2.  Repetitive motions of the upper limbs, causing cumulative trauma disorders (CTD’s) such as carpal tunnel syndrome, tendonitis, bursitis etc.

3.  Repetitive or sudden injuries  to the lower back, typically due to movement of large, heavy or awkward objects.

We have standard techniques of accident / incident analysis which work for the sudden traumas, so will now need to concentrate on CTD’s and back injuries for this lab.  As all injuries are fortunately rare, we need proactive analysis methods that do not rely on waiting for injuries to occur before action is taken.

There are two main needs in industry for appropriate work analysis methods:  a rapid screening method (audit program) to determine the jobs most likely to cause future injury problems, and a more detailed analysis for those jobs found to pose potential problems.  This lab is in two parts, so as to cover each work analysis method.  The two methods were developed here to fulfill industrial needs.  The audit program is an example of programs described in a book chapter (Drury, 1996) containing plenty of references, such as the original Drury (1990).  The detailed analysis is presented in Drury (1987) and Reynolds, Drury and Broderick (1994).  We have a professional video training tape for the detailed analysis program.  We will have some groups use this method and some use alternate job analysis methods from the literature.  In this way we can compare methods of analysis as well as jobs to help validate the job analysis methods.

Methodology

In the first part of this lab, you will audit several jobs using the audit program, and in the second part select a small number of job to analyze in detail using the job analysis methodology.  You can choose any jobs or workplaces which have repetitive motions or manual materials handling aspects.  We have some tapes of jobs for detailed analysis in case you cannot get permission to video tape a job for detailed analysis.

Part 1.

For the first part we need to become familiar with the audit program AUDIT96.DOC. The heading information identifies the workplace number, where it is located and any job classification you may have.  The audit itself consists of a series of major job aspects, such as Postural Aspects or Visual Aspects.  Not all aspects apply to all jobs!  For example, the job may use no handtools.  Also, if the job is entirely standing, then section 1.1 on seating does not apply.  All questions have been designed to evaluate the job against good ergonomic practice, so that any “no” responses mean that further analysis may be needed.  Note that this audit was set up for US industry and thus uses Imperial units.  You should use metric units throughout, as you can easily modify the AUDIT96.DOC file to use Lux in place of foot candles, Celcius temperature, and mm instead of inches for heights.

You will need to take a number of environmental measurements for this audit.  The Maximum Sound Pressure Level (23) should be found using the sound meter set to dBA and located near the operator’s ears.   Task illuminance (29) is measured at the task working point itself, i.e. where the operator must look to do the task.  Question 30 asks whether the luminance (not illuminance) decreases steadily, as it should,  from task through the visual field immediately surrounding the task (midfield) to the periphery of the visual field (outerfield).  Luminance contrast is the contrast in the task itself, i.e. a white thread being sewn onto a white shirt would have no luminance contrast.  For temperature and humidity, use the meter provided.  Note that the thermal aspects reflect different terms in the heat balance equation.

You should analyze your data by summarizing the good and poor points of each workplace, in the form of a short report to the company where the workplaces are located.  What are your recommendations for either more detailed analysis or workplace changes?  Why would you usually need more extensive analysis of a workplace before recommending any changes?

Part 2

You need to choose a few workplaces that have a repetitive cycle of short duration, say 5 to 20 s per cycle.  We have some video tapes of sewing tasks in case you cannot find a suitable task for yourself. You will need to video tape the task for several cycles from each of the viewpoints defined in the training video.  We have a video camera you can borrow for doing the video taping.

Use the analysis sheet provided to perform the analysis as defined in the training video and the Reynolds et al (1994) paper.  This analysis provides a comparison of the body angles with human capabilities defined as zones of movement.  Your analysis will give you a listing of the elements of the job that have non-neutral body postures, i.e. zones 1, 2, or 3.  You should use these with the data on grips and frequencies to make recommendations for areas of redesign.  The analysis forces you to focus on which parts of the task affect which parts of the body, so that design requirements can be written.

In your report, provide the finished analysis sheet, list the elements where specific improvements are needed, and provide suggestions for physical changes which may answer any of these requirements.  You will need to access the literature for alternative methods of analysis and organize your data collection so that different groups perform different analyses.
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Table 1: Energy cost of typical activities.  All assume normal work pace.  Further values can be found in the Kroemer, Kroemer and Kroemer-Elbert text from IE323

	Work Activity
	kCal/min.

	Desk Work
	2

	Sewing, sitting
	2.5

	Sewing, standing
	3.5

	Pressing
	4

	Ironing
	5

	Order picking, box moving, 
	5

	Cart pushing/pulling
	8


Table 2: Clo values of typical clothing assemblies.  All assume underwear worn.

	Clothing Assembly
	Clo Value

	Shorts only
	0.1

	Light dress, shoes
	0.3

	Light skirt, light blouse, shoes
	0.3

	Shorts, short-sleeve shirt, light socks, sandals
	0.35

	Light long trousers, short-sleeve shirt, shoes
	0.5

	Jeans, light long-sleeve shirt, socks, shoes
	0.6

	Coveralls over light shirt, trousers, shoes
	0.7

	Short sleeve shirt, light sweater/jacket, jeans,  shoes
	0.8

	Typical business suit, men or women
	1.0


Ergonomics Audit:  Workplace Survey

Copyright Colin G. Drury 1996

	Number
	Division
	Plant
	Job type


1.  Postural Aspects

	#
	Yes
	No
	Factor

	1
	
	
	Frequent extreme motions of back, neck, shoulders, wrists

	2
	
	
	Elbows raised or unsupported more than 50% of time

	3
	
	
	Upper limbs contact non-rounded edges

	4
	
	
	Gripping with fingers

	5
	
	
	Knee / foot controls


1.1. Seated

	#
	Yes
	No
	Factor

	6
	
	
	Leg clearance restricted

	7
	
	
	Feet unsupported / legs slope down

	8
	
	
	Chair / table restricts thighs

	9
	
	
	Back unsupported

	10
	
	
	Chair height not adjustable easily


1.2. Standing

	#
	Yes
	No
	Factor

	11
	
	
	Control requires weight on one foot more than 50% time

	12
	
	
	Standing surface hard

	13
	
	
	Work surface height not adjustable easily


1.3. Hand Tools

	#
	Yes
	No
	Factor

	14
	
	
	Tools require hand / wrist bending

	15
	
	
	Tools vibrate

	16
	
	
	Restricted to one handed use

	17
	
	
	Tool handle ends in palm

	18
	
	
	Tool handle has non-rounded edges

	19
	
	
	Tool uses only 2 or 3 fingers

	20
	
	
	Requires continuous or high force

	21
	
	
	Tool held continuously in one hand


2. Vibration

	#
	Yes
	No
	Factor

	22
	
	
	Vibration reaches body from any source


3. Auditory Aspects                                                                                                                                                                                                                                           

	#
	Value
	Factor

	23
	
	Maximum Sound Pressure Level, dBA

	24
	
	Noise Sources: 1=m/c, 2=other m/c, 3=general, 4=other


4. Visual Aspects

	#
	Value
	Factor

	25
	
	Task Nature: 1= Rough, 2= Moderate, 3= Fine, 4= Very Fine

	26
	
	Glare / Reflection:  0= None, 1= Noticeable, 2= Severe

	27
	
	Color Contrast:  0= None, 1= Noticeable, 2= Severe

	28
	
	Luminance contrast: 0=None, 1=Noticeable, 2= Severe

	29
	
	Task illuminance, fc

	30
	
	Luminance:  Task > Midfield > Outerfield = Yes


5. Thermal Aspects

	#
	Value
	Factor

	31
	
	Dry Bulb Temperature, oF

	32
	
	Relative Humidity, %

	33
	
	Air speed:  1= Just Perceptible, 2= Noticeable, 3= Severe

	34
	
	Metabolic Cost:  See Table 1

	35
	
	Clothing, clo value:  See Table 2


6. Manual Materials Handling

	#
	Yes
	No
	Factor

	36
	
	
	More than 5 moves per minute

	37
	
	
	Loads unbalanced

	38
	
	
	Lift above head

	39
	
	
	Lift off floor

	40
	
	
	Reach with arms

	41
	
	
	Twisting

	42
	
	
	Bending trunk

	43
	
	
	Floor wet or slippery

	44
	
	
	Floor in poor condition

	45
	
	
	Area obstructs task

	46
	
	
	Protective clothing unavailable

	47
	
	
	Handles used


7. General Factors
	#
	Yes
	No
	Factor

	48
	
	
	Any ergonomics changes to workplace or methods

	49
	
	
	Primary cycle time, seconds


8. Control/Display Aspects                                                                                                                      

	#
	Yes
	No
	Factor

	50
	
	
	Are all displays between 40” and 70” above floor?

	51
	
	
	Are all controls between 30” and 70” above floor?

	52
	
	
	Are all displays closely associated with their controls?

	53
	
	
	Is layout all Functional (F) all Sequential (S) or Mixed(M)?

	54
	
	
	Do all keypads have 3 rows with “7  8  9” on top row, and zero bottom?

	55
	
	
	Are all scales marked in 1’s, 2’s  or 5’s

	56
	
	
	Do mimic diagrams have 1:1 relationship to equipment layout?

	57
	
	
	Do discrete controls have confirmation of activation

	58
	
	
	Do controls use Clockwise or Up for increase?


