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Fundamental Study of Dynamic Analysis of Lumbar Vertebrae

0o0o0oooooooooooooooooogog
00000 (Finite ElementMethod) D OO OOO0O0OO
goooooooooooooboobobbbobbbon
Oo0ooo0oooooooooooooooogoooo
ooooooog

04050 000000000000 O0OO0O0O0O0O0
0o0oodoooooooooooooooooooo
gooooooooooooooobo
0goooooooooooobooobobbobbobn
oo0ooogooooooooooooooogoooo
O0o000oooooooooooooooooooo

gooooooooooooooOooooo

ooooo

This paper describes the results of the fundamental study of
adynamic analysis of the lumbar vertebrae. The authors
constructed afinite element model with linear brick elements
and nonlinear truss elements for the study of dynamic
responses of the fifth and fourth lumbar vertebrae.

First, to reduce the calculation time and maintain accuracy,
the effects of changing the brick element formulas for rigidity
and numerical integration are examined. The results of the
analyses showed the following : For estimating the global
behavior of vertebrag, it is an efficient method to treat the stiff
parts of the bone asrigid elements and apply the 8-point
integration to the other soft brick elements.

Hidekazu Nishigaki, Tatsuyuki Amago, Kazuo Miki, Shin-ichi Ishiyama
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Second, to verify the function as arotator of the disk, the
impact response analyses that dropped block comesinto
contact with the upper side of the lumbar vertebraeis
performed. Because the nucleus pulposus has a nearly
incompressible property, the disk is expected to function as a
rotator in extension or flexion. We obtained the results that an
incompressible model rotates larger than the compressible
one.

Finally, the function of the nucleus pul posus under
compressive loading is studied. For the stiffening of the
annulus fibrosus, it is more difficult for the nucleus pul posus
to change its volume and the pressure becomes higher.

Lumbar vertebra, Finite element method, Dynamic anaysis, Disk, Nucleus pulposus
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Fig. 1  Finite element model.
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Fig. 2  Percentage of calculated results to the first item.
(Lumbar4,5 : elastic, 8-pointsintegration )
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Fig. 3  Results of impact response analyses ( Displacements at 5ms).

0000000 R&D O OO OO Vol. 36 No.2 (2001.6)



Fig. 3000005ms000000000000000
00000000000v 004999000000.3000
00000400000000000000000
0.4deg0 1.1deg0 000 00O00O00O00O00O0OO
0000000000000000000000000
0000v 0049990 000000000000000
000000000000000000000 (v =03
: 1.48deg, v = 0.4999 : 5.22deg) 0000000000 O
0oooo

oobooooobood

goobobbobbooooooooobobbbobod
gooooboboboooooboobbuooooobbooboog
gooobobobooooobbbbooooooboboobog
goooboooboobobbobuoobobobooo
oopoorPd

OO0OD0O0OFRg 40000D000O0ODDOODOOO3OO
OJ000000oO0oOos30kgDO0OoOoOoOooog?2.22m/s
@kmh)DO0ODO0O0O0O0O0O0OooooO
gogobobobobboooooooobobobobboog
Fig. 4000000 O0ODOCOCOODOOOOODOODOO
gbooobooobooboobobooboobooo

gooobbobooooobbobboooooboboobo
goooboobooooobbobbooooooboboog
gooobobbooooobobobboooooooobo
goooooobgooboboboobuooboobbooo
goooooobgoobobooboobooboobooo
gooogoo

goood

gooobooboooobooooooboooooo
oobooboooboobooboobooooboooogo
ooboobooooobooooboooooboooogoon
ooboooooooooobboooboooobooooon
oobooobooboobooboobooboobooobooon
O0000o0oO0ooboooOoDOoDbOon0onOOo.499900
obooooooo3buooboboooooonoaoan
ooboobooobooboooobooobooobooooao
oobooboooooboooooboooooboooogon
ooobOoooooboooooobboOooooooo
ooboobooobooboooooooooboobooogoon
ooboooboooooooDo

goboooobooboooboobo40s0b000oan
oooooooPooooocoooooboooooon

Loading Condition

(b) 1.0ms

Fig. 4 Deformation of nucleus pulposus and annulus fibrosus.
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