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ABSTRACT

The study on assessment of physical workload of timber harvesting workers in teak plantation
aimed to determine the level of physical workload in various types of work during the harvesting
operation. Data were collected from 93 workers from 18 types of labor in 4 plantations of the Forest
Industry Organization, including Wang Chin, Mae Saroi, Khun Mae Khamme, and Mae Khampong in
Phrae province. Body mass index (BMI) and heart rate were used for analysis. The results showed
that 67.74% of the workers had a BMI in the normal range, 6.45% were underweight, and 25.81%
were overweight. According to physiological parameters related to heart rate, the physical workloads
of workers were categorized as light and medium level. The average resting heart rate was 87.57
beats per minute (bpm), while the average working heart rate was 108.73 bpm. The average relative
heart rate at work was 22.52%. The average ratio of working heart rate to resting heart rate was 1.25
and the average ratio of working heart rate to 50% level of heart rate reserve was 0.75. These data
could be used for planning and management in assigning specific tasks to the workers to get the

most effective results while decreasing chances of injury and accident from task overload.

Keywords: Physical workload, Timber harvesting worker, Teak plantation, Heart rate, Body mass

index
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Physical workload levels

Physiological workload (%)
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Source: Yilmaz et al. (2013)
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Table 3 Physiological characteristics of workers.
Operations n "R "R %HRR Ratio 20% - HRw/50% Workload

(bpm) (bpm) level level

Crane choker setting 4 87.25 100.38 11.67 1.16  140.75 0.62 Light
(14.17) (11.19) (7.25) (0.11) (12.37)  (0.05)

Crane loading truck 1 105.00 120.00 2174 114 139.50 0.75 Light

driving ) ) ) ) ) )

Cutting to length 10 77.10 105.25 29.16 1.37  124.80 0.77 Light
(4.48) (15.73)  (14.17) (0.19) (6.42) (0.16)

Data recorder 2 85.50 107.00 20.08 1.27  139.00 0.77 Light
(21.92) (15.56) (0.11) (0.14)  (6.37) (0.08)

Front-loading tractor 2 94.50 104.00 11.69  1.10  139.25 0.70 Light

driver (10.61) (14.14) (7.37)  (0.03) (2.47) (0.05)

Log measurement 9 79.00 101.90 24.22 130  126.83 0.80 Light
(14.78) (14.69) (8.07) (0.12)  (9.90) (0.08)

Log number marking 4 88.50 105.50 19.55 1.20  131.38 0.70 Light
(7.68) (7.14) (5.36) (0.08) (4.82) (0.08)

Log yard general 16 84.00 104.63 2323 125 129.84 0.68 Light

works (10.88) (15.20)  (13.38) (0.12) (7.78) (0.10)

Log yard manager 1 86.00 90.00 526  1.05 124.00  0.69 Light

Q) G Q) Q) Q) Q)

Mahot 7 89.57 116.27 31.46 1.30  131.71 0.83 Light
(9.52) (8.54) (5.31)  (0.10)0 (6.99) (0.1

Self-loading truck 4 84.25 101.11 17.95 1.20  135.75 0.71 Light

driver (93.2) (15.43)  (14.54) (0.16) (14.51)  (0.12)

Self-loading truck 6 93.20 132.70 41.01 1.45  138.71 0.76 Medium

choker setting (8.06) (10.95)  (20.66) (0.30) (11.85)  (0.11)
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Table 3 (continued)
Operations n HRr HRW %HRR Ratio 20% - HRw/50% Workload
(bpm) (bpm) level level
Skidder choker 1 82.00 86.00 4.94 1.05 122.50 0.70 Light
driving ©) G Q) Q) Q) G
Skidder choker 2 91.50 127.50 38.32 1.40  139.00 0.92 Medium
setting (7.78) (3.54) (14.19) (0.16) (10.61)  (0.10)
Tractor choker 5 92.40 116.74 26.44 1.26  140.20 0.80 Light
setting (12.48) (18.17)  (11.21) (0.08) (7.16) (0.13)
Tractor driving 11 87.91 120.85 30.13 1.41  138.23 0.85 Light
(12.69) (32.03)  (28.55) (0.48) (10.18)  (0.24)
Tree felling 9 81.67 120.31 36.70 152 135.00 0.75 Medium
(17.90) (13.55) (6.85) (0.26) (11.40)  (0.22)
Truck driving 2 87.00 97.00 11.88 1.12  130.25 0.67 Light
(1.41) (0) (3.67) (0.02) (8.84) (0.03)
Average 87.57 108.73 22.52 1.25 133.71 0.75 Light

Remarks : %HRR = Relative heart rate at work, Ratio = Ratio of HRW/HRr,

50% level = 50% level of heart rate reserve;

Numbers in the brackets are the respective standard deviations
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