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Effect of Cortical Thickness on the Impact Injury of Pediatric Pelvis

RUAN Shijie, WANG Junmei, LI Haiyan, CUI Shihai
(College of Mechanical Engineering, Tianjin University of Science & Technology, Tianjin 300222, China)

Abstract: In this research, the biomechanical response of children's pelvis during vehicle side impact was investigated and
the pelvic injury assessment was predicted using a pediatric finite element (FE) model. Firstly, a FE model of a three-year-old
child pelvis with real human anatomical structure was developed based on the CT data of a three-year-old child. The FE
model was used for constructing the pediatric cadaver pelvic lateral impact experiments. The simulation results have the
same variation trend with those of the cadaver experiments, and the simulation results are mostly located in the cadaver ex-
periments corridor. All these verified the validity of the FE model. Secondly, the effect of different cortical bone thickness on
biomechanical responses of children's pelvis was studied using the FE model. The simulation results showed that the fracture
was prone to occurring at pelvic locations, such as pubic branch, sacroiliac joint and iliac wing. Also, the thickness of corti-
cal bone had the greatest effect on the pelvic pubic ramus in children. The FE model developed in this research provides an
effective method for investigating the pelvic impact injury mechanism of children.
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Fig. 1 Finite element model of the three-year-old pelvis
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Tab.1 Material properties of the three-year-old pelvis for the model

EiEn ORI RS T
I HA IR sl v p=2mg/mm’,E =8 080 MPa,v=0.3,0,= 85 MPa LT
P AT JA Ry s s p=1mg/mm’,E =70 MPa,v=0.3,0,= 10 MPa PREIT

bk HEAE p=1.1 mg/mm’,E =181 MPa,v=0.4 ST

B SgAE p=1mg/mm’,E=20MPa,v=04 NS

NG| Bk p=1.6 mg/mm’,K =19 MPa, G, = 0.134 MPa, G., = 0.086 MPa NCSTH

i3l Fhbk p=1.0 mg/mm’®,K = 0.025 MPa, Gy = 0.115 MPa, G, = 0.086 MPa IINERTH

ek i p=1.6mg/mm’,E=31.5MPa,v=045 S




. 66

2 1REIRYIGIE

2.1 BEEFEIEIT

R T BRI B AR, AR SCSH SCER 2] T
D) = g TR o e i 2 = R M e O 4 7
i LB AT, 38 2k T S R T AR R L 2 A Sy
RANRNG P HGERAE—E , R MRS RS
L O ES Rl e e o = R 31 S = 2 A Y VA
J18EH, FIH A Ao [ LB AR A, B 1k )L ZE A5
R . 5 R A FROCAM T4k PAM-Crash. 14
At R T 3.24 kg, 25 I R B2 b Al
28.8 km/h ) BEfE i JL BB A O, Al A A5 1) A
40 ms, TEE] 1 BT A IEA b A AR AL S I s AR 2
FHT 05 BAC I el e B B LA 2. [ 2 Hhigse
b S AR S T (33 2R s ARz
(]2 A e 36 5257 5 LV 5 4 > [ 4Ly
M TEY:, HAA SHLA Z I T,

fi ki b

Z

2 35 IETRERTEEME (FEEE
Fig. 2 Loading and simulation setup for finite element
model of the three-year-old pelvis
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Fig. 5 Von Mises stress of the pelvis at different time
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