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Establishment and validation of finite element model for pelvis

artery injury under impacts

WANG Shang-cheng®, WANG Dong-mei®®, ZHANG Ning-hua®, LIU Rui®, WANG Jing°,

WANG Qiu-gen‘(a. Institute of Biomedical Manufacturing and Life Quality Engineering, School of Mechani-
cal Engineering, Shanghai Jiaotong University, Shanghai 200240, China; b. State Key Laboratory of Mechani-
cal System and Vibration, Shanghai Jiaotong University, Shanghai 200240, China; c¢. Department of Orthope-
dics, the First People’ s Hospital, Shanghai Jiaotong University, Shanghai 200080, China)

Abstract. Objective To construct and validate a 3D finite element model of pelvis-femur-soft tissue complex in-
cluding artery, and investigate the mechanical response of pelvis artery under side impact loads. Methods The
3D finite element model of the pelvis-femur-soft tissue complex was constructed from CT images of one female
volunteer, including bone tissues, arteries, enveloping soft tissues, cartilage and ligaments of the pelvic joints
('sacroiliac joint, hip joint and pubic symphysis). The whole model utilized linear elastic solid elements to simulate
bone tissues. Nonlinear elastic connector elements were employed to represent ligaments. Soft tissues, including
the cartilage, enveloping soft tissues and arteries, were modeled as solid elements with hyper-elastic material.
Side impact was conducted on the complex with impact mass of 22. 1 kg at the impact velocity of 3. 13 and 5 m/s,
respectively, and the output of the complex model was then recorded. Results Simulation results matched the
results of pelvic side impact experiments reported in literature. When the complex model was impacted at the ve-
locity of 3.31 and 5 m/s, respectively, the maximum equivalent stress of arteries was 98 and 216 kPa, and the
maximum principle strain was 14.9% and 20% , respectively. The risk of artery injury was relatively low. Conclu-
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sions This established pelvis-femur-artery complex model was validated and thus reliable to be used for investi-
gating the dynamical response and injury analysis on pelvis artery under impact loads, and provides some biome-

chanical foundation for predicting artery injuries.

Key words: Pelvis-femur-soft tissue complex; Finite element analysis; Artery; Impact load; Biomechanics
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Fig.2 3D finite element model of the pelvis-femur-soft tissue com-

plex
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