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A Study for Maximal Force Exertion on Upward Slopes

SR TR A
Jae~Nam Choi-Hyeon-Kyo Lim

ABSTRACT

Many studies have been done to determine the magnitudes of force a man can exert on the objects.
However, very little attention has been paid to those in postures on slopes.

This paper was aimed to evalute how human work postures would affect the push/pull force and to
grasp the relationships between the rectified EMG(REMG) measured at the trunk muscles and force
exerted on upward slopes. Two subjects participated in the experiment.

The results showed no linear relationship between the REMG and exerted force at handle. But as the
slope and handle height increased, exerted force and muscular stress on erector spinae or rectus
abdominis were generally increased.

It was notified that since ANOVA did not detect any statistical significance in REMG variation due to
dominant muscles, careful application and interpretation of the REMG should be required in analyzing
maximal force exertions.
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Fig. 3 Varation of push force and REMG
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degree Xsubjects | . 004 3 |.001( 3.239%| 0.023

| 3-way interactions .009 6 |.001| 3.583%| 0.002

Explained .148 | 23 }.006 |15.807* | 0.000
Residual .088 | 216 {.000
Total L2361 239 {.001
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Table 1 ANOVA of REMG (rectus abdominis in

pushing)

variable SS | DF | MS F Signif.

Main effect .030 6 .005| 7.610% | 0.000
height .013] 2 |.007 | 9.956*| 0000
degree .016 31.005| 7.985% ) 0.000
subjects .001 11.001| 1.793 0.182
2-way interactions 054 | 11 {.005] 7.385%( 0.000
height X degree L0106 [.002 ) 2.597* 0.019

height Xsubjects | .032| 2 |.016 [23.844* | 0.000

degree X subjects 012 31.004 | 5.990%! 0.001
3-way interactions | .009 6 |.002 | 2.302%| 0.036
Explained 094] 23 |.004) 6.218%] 0.000
Residual L1441} 216 |.001
Total .237 1 239 |.001

* significant, @ =0, 05

Table 2 ANOVA of REMG (erector spinae in pushing)

variable SS | DF | MS F Signif.

Main effect .058 6 |.010|23.864% [ 0.000
height 04zl 2021 |s1.787* | 0.000
degree 0.010} 3 ].003] 8.415%| 0.000
subjects . 006 1].006[14.365% ! 0.000

2-way interactions L0811 11 [.007{18.081*| 0.000
height X degree .040 6 |.007 {16.469% | 0.019
height X subjects .037 2 |.018 [45.181% | 0.000

* significant, @ =0.05
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