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ABSTRACT

Primary prevention of low back injury in industry has focused on assessing the person's
ability to perform physical labor. If the job to be performed is known to require lifting and
moving of materials which could stress the low back, then special consideration is given to the
health and functional capability of the person,s back. The major pursuit in lifting task of
research is to provide objective criteria based upon all of the relevant mechanical parameters
which describe both man and task so as to minimize the probabilities of injury within the
economic constraints of each organizaton.

The purpose of this study is to predict the back compression of persons asked to 1ift objects
while assuming different position by computer simulation. The primary result of this study is
that the incidence of low back injury is correlated with higher lifting strenth requirements as
determined by assessment of both the location and magnitude of the load lifted. It is,
therefore, recommended that load lifting be considered potentially hazardous, and the action
limit and the maximum permissiable limit be used to guide corrective action.
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Pigure 1. Energy costs of lifting a Load for a posture.
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Table 1. Maximum Acceptable Frequency for Lifting Position.

[ Duration of .
Lifting Period Standing Stooped
One hour (occasional) 18 15
Eight hour (continuous) 15 12
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Figure 2. Levels of risk for lifting tasks.
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Table 2. Fixed Parameters of Simulation

Fixed Direction Posture Data ¥ of
Parameter | of Force | Lower Armj Upper Arm| Lower Leg| Upper Leg| Hands
Angle & _ _ _

Load 90 80 90 351b 801b 2
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4.1 Back Compression 2} Torso Angle

Figure 3, Figure 4= g4 o4 ol tfskd 2zt 0 1b, 50 1b, 80 1b, 100 lboflA 12|z
30°, 50°, 70°, 90° 2] ¥:z|Ax(Torso Angle)oflM 2] # 2| 2} (Back compression force)& ¥4
3ty Lpebd Zlolth. Figure 32 €49 2z Mejzteo] oy edyxd & Yendgdcl 3egdxrt &
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Figure 3. Compression for Male by torsoc angles.
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Pigure 4. Compressgion for Female by torso angles.

4.2 Back Compression 7} Load
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Figure 5. Compression for Male by Load.
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Figure 6. Compression for Female by Load.

4.3 Minimum Capability 2} Torso Angle

Table 3& J¥E=E 7} 3153} Q=0 2 AAR912] Capability® Percentage® UERH Zlo]
T}, Figure 72} Figure 8& WAz 3ol Zzye] 3E2 M) xo] th3le Minimun Capability&
Uebd Zlolr}, Minimum Capabilityt & 4¥E AN 7 ¥92 Capabilityd 718 32 & 2 3t
22 ¥ =ofA 2] Minimun Capability= FACE o] APojrsle= 30° , 50°, 70° ., 90° oA AE
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Table 3. Capability of Gender by the changed Load and Torso Angle.

TS EE B15E A6 10925 1]

Torso Sex Male Female
Angle | Load(Ibs) 0 50 80 100 0 50 80 100
30 Elbow 99 99 99 99 99 99 93 99
Sbldr 99 99 939 99 99 99 99 99
L5/SI 99 98 97 96 98 94 83 83
Hip 9 89 82 76 94 72 50 34
Knee 99 99 99 99 99 99 93 99
Ankle 99 99 98 97 99 99 98 95
50 Elbow 99 99 99 99 99 99 93 99
Sbldr 99 93 99 99 93 99 99 99
L5/SI 99 98 97 96 98 94 89 83
Hip 97 92 98 84 96 83 67 54
Knee 98 98 99 99 98 98 99 99
Ankle 100 99 99 99 |100 99 99 99
70 Elbow 99 99 93 99 99 99 99 99
Sbldr 93 99 99 99 93 99 99 99
L5/S1 99 99 98 98 99 97 94 9
Hip 98 96 95 94 98 94 89 85
Knee 9% 95 94 93 95 93 91 90
Ankle 100 100 100 100 | 100 100 100 100
90 Elbow 99 99 9% 99 99 99 99 99
Sbldr 99 99 99 99 99 99 99 99
L5/81 99 99 99 99 99 99 99 99
Hip 99 99 99 98 99 99 99 99
Knee 91 81 73 67 88 71 ,5 46
Ankle 100 100 100 100 | 100 100 100 100
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Figure 7. Minimum Capability for Male(Angle).
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Pigure 8. Minimum Capability for Female(Angle).

4.4, Minisum Capability2} Load
Figure 9% 2’30} T2l 2 Load$} Minimum Capability® LtEhd Zlo]al Figure 10 ool ©f
#1A 2} Loado] Minimum Capability& UERd Aolt}. Load7t #1M4F Minimunm Capability7} ZojAl &=
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Pigure 9. Minimum Capability for Male(Load).
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Figure 10. Minimum Capability for Female(Load).
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Table 4. AL§& HolME HA¥H ( WAl )

Load ( lbs ) Torso Angle Back Compression ( lbs )
50 30 979
50 50 789
80 30 1225
80 50 983
100 30 1387
100 50 1108

Table 5. AL§ WoiMiE AAVH ( o{x})

Load ( lbs ) Torso Angle Back Compression { lbs )
50 30 820
50 30 1049
80 50 850
100 30 1200
100 50 968

# A(3)9 Azs A2 wHAGE 3l AgdPolA o] Jhsdith &, 3z ) HE
F 90° & olFA UEF 3rifHA, Y wold Mg VEAFE B9 FHYoE I 4
gen, w3y g2 AlghEe] QWA AYI] ANANE HES MY eIt 700 2o
Minisum Capability7} Zcth& olF& A& dohfdrh o2t H32 71U AAA oyt FF9
xolof wat 4 4 7] miZef ol EAYY BML HYUH, dHHA F PPy P2ty
F7HH A Q77 ABF oo} § ot}
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