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An Approach to Ergonomics Evaluation of Grip Strength
— Case by the Manual Lifting —
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ABSTRACT

Manual lifting techniques are commonly defined in terms of the postures adopted at the start of
the lift. Quantitative definition is problematic, however, because the absolute joint angles adopted
to lift an object are influenced by task parameters, such as the initial height of the load. The
main objective of this study is to investigate the grip strength of the both hands at the initial
lifting points. The survey is conducted by measuring the compression force, anthropometric data
and grip strength at the lifting postures for the subjects(n=50) who is assigned to their job as
usual. The experiment is performed at the four lifting postures which involving the combination
of two horizontal factors(H1: 35cm, H2: 55cm) and two vertical factors(V1: 20~80cm, V2 :47~
102 cm). The analysis result of lifting posture indicated that each H1-V1, H2-V1 combinations are
about 60° and each H1-V2, H2-V2 combinations are about 30°. There are significant differences
on grip strength between 60° and 30° stooped posture.

The results of this study can be provided a method defining lifting postures at the minimum
grip strength. Also, it is eliminated a hazard of the injuries which are cumulative trauma
disorders(CTDs) and back pain, increased a productivity and improved a welfare of workers.
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Fig. 2 Experiment Design
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Table 1 Anthropometric data of subjects

Hand | Thumb| Hand
Length { Length | Breadth
Mean 168.48 6859 1865 6.47 8.88
Deviations| 33.44 61.56 111 0.15 0.12

Height | Weight

5% 158 56.03 16.81 59 834
9% 1759 79.5 20 7 94
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(a) Standing posture

(b) 30 ° stooped posture

(d) Goniometer measurement

Fig. 3 Picture of Experiment for Grip strength & Goniometer Measurement

v ew vEwd Z4us e A3E %
e AR 9% Folvt sl Aoz vehd
5, a=5%A 9w Aold T-restd 2

B2 60°¢) A9 p=0332=2 Grip strength®l
§98 27 Y Ao g YERT AR p
=0.0512 Grip strengtholl #93 27} ¢l A
o g vehdtt

Table 2 Compare with summery data by Group

Group 1 Group 2 F P
Mean | Deviation | Mean | Deviation
Compression |y, 7 | 1o | 1248 | 40457 | 00004 | 0984
force
Hi-Vlangle) | 3312| 988 | 05| 3415 |05563 04606

(ang]
HI-V2@angle) | 3129 | 7872 | 3443| 3046 | 17782 01907
H2-Viangle) | 2441 | 14176 | 57811 3536 | 1312302595
H2-V2angle) | 3553 | 98 | V67| 1473 | 18692 | 01800
Grip Strength

32781 207 | 32031 4857 00073 ) 09322

(60, right)

Grip Strength

TP OUEnER | Sieg | 279 | 5154|4303 | 0030 | 08462
(60, left)

ip Strength

Grp Strength | o191 omaz | 4721|3101 | 02846 | 05062
(30°. right)

ip Strength

Grip Strength | 3o | opag | wes | o |06 |03
(307, Teft)

Age 28.76 - 3314 - - -
Duty vears 548 - 766 - - -
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Table 3 Compression force at the Lg/S:

1-vi l HI-V2 [ 112-V1 [ H2-\72
1.C 23 (kg)
1M 0.69 (35 cm) 0.15 (55 em)
VM 0.84(20) | 0.93(47) | 0.84(20) | 0.93(47)
DM 0.88(60) | 09 (5% | 0.8860) | 09 (53)
FM T V<T5em. 0.1 liftmin) ]
AM 1"
CM 0.95 (fain)
RWL 11145 12,619 7066 H_”; _‘]
_LI 10 kg 0.8973 0.7925 1.3759 12151 1‘
2o ky 22432 19811 3.4346 30377 ‘
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