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Module Leader: Prof. Joseph Giacomin
Module: Physical Human Factors in Design
AIMS AND OBJECTIVES
•   The aim of this case history is to highlight key human factor areas that affect the operator of
    over-head/tower crane cabins, and how those factors may be ergonomically improved. The
    themes discussed are as follows:


     ‰ Tower Crane Cabin Background
     ‰ Seated Postural Comfort
     ‰ Visibility
     ‰ Whole-Body Vibration
     ‰ Controls – Layout
     ‰ Ventilation
     ‰ Information Display
     ‰ Recommendations
     ‰ Conclusion
    TOWER CRANE CABIN BACKGROUND
                                                                            •    Wang et al (2000)
                                                                                 reported that 70%
•       Wicks Et al (1975)                 •    HSE (2006) reported              cabin operators
        reported that Cabin                     lower back, neck and             surveyed stated
        operators claimed they                  shoulder affected the
        will terminate their                                                     poor vision as an
                                                most.                            issue during
        employment because
        of ill health before their                                               operations.
        50th birthday.
                                                                        •       HSE (2006) stated
                                                                                that Operators
    •    Work in harsh
                                                                                exposed to whole-
         weather or strong                                                      body vibration while in
         sunlight may cause                                                     an awkward posture
         health problems.                                                       are at highest health
                                                                                risks.


    •    Research by HSE (2006)                                             •    Large proportion
         indicates Crane drivers are   •       Shift work, working               of time spent in
         at risk of developing                 in isolation & to                 one posture,
         musculoskeletal disorders.            tight deadlines.
SEATED POSTURAL COMFORT
•   Seated postures are ideally not the most suitable postures to
    have, but crane operators spend most of their working time
    seated, so we need to minimise the stress caused to the spine
    whilst seated for long hours.
•   Most discomforts arise in the lower back and the neck-shoulder
    regions, because of a constant and continuous load while the
    operator is working.
•   A 1987 study by Gustafson-Söderman (1987), found that lifts
    close to the crane resulted in the operator with a bent-forward
    back and neck with little or no relief without any supports.
SEATED POSTURAL COMFORT
•   Whilst seated, the operator needs to be able to view the load and
    surrounding area.
•   Crane operators are likely to be in awkward postures whilst sitting in a
    seat all day, this can cause discomfort.
•   Awkward postures and being seated for long periods can put
    unwanted pressure on the Lumbar vertebrae region of the back when
    proper areas are not supported.




                                •   The ISO standard (11226), Ergonomics – Evaluation of Static
                                    Working Postures states that the maximum back inclination angle
                                    should be α = 40˚ with a maximum holding time of 2.5 minutes
                                    unless adequate support is provided where a significant proportion
                                    of the body weight can be transferred to those supports.




                 [AIST, 2010]
SEATED POSTURAL COMFORT
•   Wang et al (2000) conducted a study in which a 158 crane operators out of 198 took part in an
    anthropometric survey at the Port Le Havre (PAH) in France. The anthropometric dimensions
    collated, were used to define two extremes where a short (1st percentile) and a tall (99th
    percentile) operator were represented for the design of crane cabin features.
•   Seat design usually relates to a range of particular dimension, there it is convenient to conduct
    the design in reference to two extremes of a short and tall operator. The chart below shows
    the 1st, 5th, 50th, 95th and 99th percentiles found for stature of the 158 crane operators who took
    part in the anthropometric survey.
•   Knowing what you are designing and who for determines what percentiles to use. For an
    ADJUSTABLE operator seat, it would be ideal to use the range of 1st to 99th percentile values.
                     [Wa
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