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Fig.3 The model before hole filling (left) and the model after hole filling (right)

B LA B I TR 100 R4 T R o TR — AR A
A ELE i T AR o 2R A B 5 BE Y SCAF L+ iges™

s 2 s (B 4) o R AR AL 7 2U7E Geomagic Studio
12 5 rh AT A 3 A TR A = o o

E 4 L5HHER

Fig.4 The fifth lumbar output mode

(5) = 4RI P A& K] 35 20 o 4
W 4 1 IGES 4% 2L 1 B AL 5 A Hypermesh 2017
B AT R LAAT S L, MR 0 M 1) 38 A T S 45 M
FEAE ] LAY
ORI L AEIFRFAE N N A1 3 )2 [F]LC B HES )
(25 R AR | [ of S 57 3 )2 IR0 £F A A A R 25 P R A
.78 -

PUEEA R HEHZ A SR IR Tt (49 4 5 R T 5
65°Ff1 , AHAR IR LT 4EJ5 o A )™ 0 QBEAZAR $ LA T
P ) 2B = 67 5, TR FL AT o LU AT R . D%
L5 (41 2101 A1 ST Y L 211 HE 1k 4 7 1) 1) %% F BT X AfE
EAE IS 0.5 mm A2, d5c A8 18058 & A ]
TR (] 5)



AL TR IS B DU OC 1Y A BROC A B Ak (A 2R 9 0124 0B

(P
Gl
t""-"-m%

d
!
Eb-

S
v
ar

E

¢ L

L
i

2

Bl5 SFYEIR MEE A ST R IEMRE

Fig.5 Annulus fibrosus, intervertebral disc, complete lumbosacral model
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Fig.6 Marking points of intervertebral disc
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Fig.7 Cloud picture of displacement distribution of lumbosacral joints after

axial loading
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Fig.8 Cloud picture of displacement distribution of lumbosacral joints after

axial loading
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R2 HERERX Von-Mises N NEREENTER

Tab.2 Von—Mises stress values and quantitative analysis results of each point of intervertebral disc

A+ Von—Mises Ji7 /1 (MPa) CV

SD cv
A 0.97+0.04 0.042 0.55° 0.57*
B 1.06+0.56 0.524 0.36 4.66%+
C 1.33+0.10 0.077 0.11 0.68
D 1.13+0.04 0.036 0.23 0.93%:
E 1.26+0.07 0.056 0.00 0.00
F 1.86+0.17 0.090 0.81° 1,017
G 1.11£0.17 0.155 0.26 2.13%
H 1.38+0.07 0.051 0.19 0.19
1 1.57+0.16 0.103 0.45 1.29%5
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e, Bf 35 2 5 (0.47<0QDA=0.57<0.80; 0.47<QDC=
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Tab.3 Comparison of Von—Mises stress between each area of intervertebral disc and area E

it A/E B/E C/E D/E F/E GIE H/E I/E
T -15.33 -10.59 2.09 -5.30 9.35 -2.83 2.97 6.88
P{H 0.00%* 0.00%* 0.07 0.00%* 0.00% 0.02% 0.02% 0.00%
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Tab.4 Von—Mises stress comparison of adjacent regions of intervertebral disc
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T -6.48 -13.50 -17.55 -12.24 -4.28 -12.11 034 -8.95 6.89 3.02 -4.20 -3.06
P{H 0.00% 0.00% 0.00% 0.00%* 0.00%* 0.00%% 074 0.00%* 0.00%*  0.02%  0.00%F  0.02%
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Fig. 12 Direction of Von—Mises stress enhancement in intervertebral disc
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Finite Element Modeling of Lumbosacral Joint and Biomechanical Analysis of
Intervertebral Disc in Teenage Female Weightlifters

JI Yanting', SONG Yawei >?, LI sen'
(1. National Physical Fitness Research Center, Jiangsu Research Institute of Sports Science, Nanjing 210046, China;
2. Department of Sports and Health , Nanjing Sport Institute, Nanjing 210014, China; 3. Sports and Health Engineering
Collaborative Innovation Center of Jiangsu Province, Nanjing 210014, China)

Abstract: Objective: To try to find out the injury causes of young female weightlifters by means of three-dimensional finite
element modeling and biomechanical analysis, so as to provide theoretical basis for coaches and team doctors to carry out injury
prevention and improve rehabilitation efficiency more specifically. Methods: A first-class young female weightlifter from Jiangsu
province was selected to perform three-dimensional finite element modeling of the lumbosacral joint through CT image files. A
more detailed finite element model of the lumbosacral joint with anatomical and biomechanical characteristics was established.
Results: It was found that when the lumbosacral joint was subjected to axial load, the upper margin of L5 and the front of the
intervertebral disc had obvious deformation, and the maximum shape variable was 5.44mm. The upper surface of the vertebral
body and the auricular surface of the sacrum were the main stress positions. The transmission direction of Von-Mises stress
increased from the right back to the left with stress concentration on the lateral posterior aspect of the annulus. Conclusion: The
upper surface of the vertebral body and the auricular surface of the sacrum were the main stress sites when the lumbosacral joint
was subjected to axial load. The compressive deformation of the anterior intervertebral disc was obvious, and the stress
concentration in the left middle and posterior intervertebral disc was obvious. This suggests that long-term stress concentration on
the posterior side of the disc may lead to low back pain or even rupture of the posterior annulus of the disc.

Key words: female weightlifters; lumbosacral joint; finite element modeling; finite element analysis; biomechanic
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