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Force bearing of lifters’ lumbar segment during preparation to lift barbell: A finite element

analysis
Bao Chun-yu, Meng Qing-hua

Abstract

BACKGROUND: Studies have explore the biomechanical properties of the lumbar spine, but because of the complexity of spinal
anatomy and limitations of research methods, the prevention of waist injuries in lifters requires investigation.

OBJECTIVE: To establish the finite element model of complete human lumbar spine to analyze the lumbar motion segment
loading characteristics when lifters are ready to lift barbell.

METHODS: The three-dimensional, comprehensive and realistic finite element model of the lumbar spine (L1-5) was established
using datum of Dicom based on opinion of “assembled construction”, and the biomechanics of a lumbar motion segment during
preparing lifting barbell was simulated.

RESULTS AND CONCLUSION: During preparation of lifting barbell the equivalent stress on the anterior-lower location of
vertebral body was greater than the other sites, and stress on pedicle of vertebral arch was higher. The equivalent stress of
intervertebral disc was observed at middle-anterior location of exterior annulus fibrosus, especial anterior location in flexion. The
equivalent stress on the vertebral body and intervertebral disc showed gradually ascending trend from up to low sites. The stress
on the vertebral body was 4-5 times higher than the below intervertebral disc’s. The three-dimensional finite element model could
be used for studying the biomechanics of the lumbar spine.

Bao CY, Meng QH. Force bearing of lifters’ lumbar segment during preparation to lift barbell: A finite element analysis.Zhongguo
Zuzhi Gongcheng Yanjiu yu Linchuang Kangfu. 2010;14(35): 6517-6519.
[http://www.crter.cn  http://en.zglckf.com]

HE

B DK, EASMEERHME R A ) AR AT T ORREMIBTT, (E 1 EME A B A5 4 (¥ 5 2% LS 58 F B )
FRAE, AR 2 B R PR R, R R 2 Ha 3 G MR U I BT A H A o AR i g (K ) 1

BAY: BN SEEIEBO A = YA IRTHIR, M A EA 5 G AR B S AR I A Y B ¥ 3 0 aid e

Tk GIN Al WA, M Dicom Hudi, SIS AEIEHE BU(L-s) 7E 500 . BCSCH0 =4EA IRTTEIRL . JFRELL
EIET) A TS PR BIAEINT S HEP RAMEIR B BT 32 N85 Dt o

HREEIR: FEIEH) ARSI, SHERN I A AT R J5, SRR A W) T H b i A, e B4
PR SRR AR BN Ze b BLGL, )R AL TR o METRI R ) 730 Al A2 2T AR R ST 338, (D il o Wl e ok
I, ANFEMESR BEHERI T ARSIy ANR, FON B0 B i) N 2 s e 45 HE A 0 8 D (KR oM i)
(ORI, A I ) (B TR T A TR 45 0 DY s o IE I S50 T el A B = AT B OB R ] LU T UL A AR 3 B
ER7PIE SRR PN

KERIA: 2, AROCHE A EME R

doi:10.3969/j.issn.1673-8225.2010.35.014

BN, KA. A BRICIE AT 238 FAB 5l 5 A R s A R R b A T B 32 0 AR A U] AL 2 TR E ST S Il R e AL
2010, 14(35):6517-6519. [http://www.crter.org http://cn.zglckf.com]

DICOM%#E, 4L irfl, A 7 ARseH
JE BEE AE — AT BT RL,  INAEW) 122 (R N
HNAMRRET, P2 EIEH) 0 &%
SIAEI FEAEST B2 045 0. DA BRI 3 E s
MTEAREEY 2090 — B B B B AR I 16 ) 24 IR AR R 22 R WL
2RI R 2 A 10— AN oy sl I, A TR B Ia 7 S WA fe it 2
NABE B FE R B E R BN, WmahvulR %,
K —BL BRI EE R A s, AUz 3
PR, S EMEE LA . #05 1
B BB A e A B D) AH O, Ly~Ls
FAMEF 2 I R AT — M Z AL 1.1
BrAstl, e — R YRR N .

A SCAERT ANWFFT SRS E AW 583, R

i

0 35l

A SERUEABEAT (47 FR e M ik

XRIFTIE

M AR ESES, 55170 cm,
5560 kg, BEAE TR AR S, oM
A3 L, XSRS R 2 AR WL IR T SR A

ISSN 1673-8225 CN 21-1539/R  CODEN: ZLKHAH

Tianjin University of
Sport, Tianjin
300381, China

Bao Chun-yuvy,
Doctor, Lecturer,
Tianjin University of
Sport, Tianjin
300381, China
chunyubao730102@
163.com

Supported by: the
Youth Scientific
Foundation Program
of Tianjin University
of Sport, No.
ZR-0904*; the
Doctoral Foundation
of Tianjin University
of Sport*

Received: 2010-03-06
Accepted: 2010-06-17

RAKRE ¥R, R
&% 300381

tak @i, F,
1973 4, 24
LB RIETA,
ik, 2009 44
JeAkd K EEL,
W, 5, £
WFZHAE YA
o5 @R
chunyubao
730102@
163.com

K] 4325:R318
kbR UT:B
i 5 :1673-8225
(2010)35-06517-03

W% B #: 2010-03-06

5@ B #: 2010-06-17
(20100306005/G - A)

6517



@2}%{? WWW.CRTER.0rg

BUTRRY, . HOCIE TR IS S A T B 5) (FAL FETMERE THRA R 2

AR I Ty AN
1.2 7%

4B K & . KM 2 JiE CT(Siemens Somatom
Sensation 10)%f 52 1A L#EAR b2k 2 LetEfR T i
W TR A o SO0 B U BN, R S A A T
S G, REFHENTT S, B R T I
5 G AR BT B SRS R AL, 2R mm,
J£186/)2, 4%k LA Dicom3.0kr ik 1 A7 ik .

2 HRE5QM

21 REMERGAVERIREN N Fo¢ FEIK
R BLALS 2N DR B Bt e 4, 38
B FORBUE A H O R EE R, NE SRR, AT
BELO AL B AT L, B RS AN IRALAL TAT A T IT
BRERAA TS S, SIS E) BLIRT #2450, AR
E SR, SR iE Bh GO BEREAE S D 0L L A TR .

Figure 1 Stress on the lumbar spine when body flexion
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Figure 2 Three-dimensional finite element model of the lum-
bar spine
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Figure 3 Equivalent stress of the lumbar spine during prepar-
ing barbell lifting
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