The

m

Eeldfof| o|x]= kol st

ffect of a Compressive Follower Pre-Load on Anterior Longitudinal

Ligament of a Lumbar Spine - A Finite Element Analysis
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Fig. 1 Whole Lumbar Spine Model with Truss and Ligaments:
From the left, Dimetric, Sagittal, Anterior and Posterior
View of the Model, respectively.
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Fig. 2 Resultant Maximum Shear Stress with Axial Force of 200 N
and Flexion Moment of 20 N- m

Table 1 Resultant YZ Shear Stress

Loading Axial(N) 50 100 150 200 100* | 200*
Condition
Moment(Nm) 5 10 15 20 10* 20*
L1 0.348 | 0.696 | 1.044 | 1.392 | 0.821 | 1.518
L2 0.204 | 0.408 | 0.613 | 0.817 | 0.695 | 0.897
L3 0.182 | 0.364 | 0.546 | 0.728 | 1.084 | 1.183
L4 0.232 | 0.464 | 0.696 | 0.928 | 1.129 | 1.104
c
'E L5 0.295 | 0.590 | 0.885 | 1.180 | 1.755 | 1.179
2
('8

L12_ALL 0.001 | 0.003 | 0.004 | 0.006 | 0.003 | 0.006

L23_ALL 0.002 | 0.003 | 0.005 | 0.007 | 0.002 | 0.005

L34 ALL 0.006 | 0.012 | 0.018 | 0.024 | 0.014 | 0.009

L45_ALL 0.002 | 0.005 | 0.007 | 0.009 | 0.010 | 0.005

Resultant YZ Shear Stress(MPa)

L1 0.088 | 0.176 | 0.264 | 0.352 | 0.203 | 0.279
L2 0.124 | 0.247 | 0.371 | 0.495 | 0.616 | 0.546
L3 0.156 | 0.311 | 0.467 | 0.623 | 0.727 | 0.602
L4 0.236 | 0.471 | 0.707 | 0.943 | 2.209 | 2.681
L5 0.153 | 0.306 | 0.459 | 0.612 | 2.637 | 2.943

Extension

L12_ALL 0.002 | 0.004 | 0.006 | 0.008 | 0.005 | 0.009

L23_ALL 0.002 | 0.004 | 0.006 | 0.008 | 0.007 | 0.010

L34 ALL 0.005 | 0.010 | 0.015 | 0.020 | 0.035 | 0.045

L45_ALL 0.002 | 0.003 | 0.005 | 0.006 | 0.018 | 0.021

(*A case with follower pre-load)
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