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Mechanical Response of Metatarsals at Different Inversion Landings

GU Yao-dong?, LI Jian-she!, ZENG Yan-jun?

(Zhejiang College of Sports, Hangzhou 311123 China)

Abstract: The article tries to explore the mechanical changes of metatarsals at different inversion
landings based on three-dimensional finite element model of foot. The result shows that the peak stress
concentration centers on the proximal part of the fifth metatarsal during inversion landing. This shows the
metatarsal stress distribution on landing. The model more or less reflects the forefoot metatarsal support
functions during abnormal landing and provides assistance for injury diagnosis.
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Table I Foot Material Parameters and Unit Types
W R (MPa) THFA L IR
B 7300 0.3 DY 1 A
BE 1 0.4 DY i ¢
SCHERR 17 000 0.1 ILITTAREN
FE JER i 5 350 0.418 INTRES
ki 260 0.48 2L IR

*2 RRHS. BEME S5
Table I  Foot Soft Tissue and Achilles Tendon Material Pa-
rameters

u a
BB 14. 3 Kpa 7.3
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Figure 2 Simulation of Foot Landing Position
(a) Normal Landing (b) 200 Inversion

BARFNEIMAE (5° ~20° ) EHO ST (F2).
NT 43 AT P A FE S AN R BB B3 4y AR AE RN, SO
B 400 AU B ) A 4 E, B RERUKSE T & 3
o 200 AU ER Mg )y S PR s, REALS. B
JHEB iz et R E A SE A F E . A RGBT S T S @
1353775 Novel emed A2 J& & /) HRTEIE .

3 ZBREHW

JE ARSI R R ) BOE OIS 5 SE R A A BT
I —FAT (3) o BUL R F, Novel emed il & FT 5 i Kk
ot ILE R BRI, A S OGP e 5t BUAE 2 — B R, R R
fE53 78 175 kpa F1 115 kpa; A R JG TR Ik 93 5 6 (14 WA
JEBRAE 454 157 kpa #1121 kpa.

B3 WABERESA
(a) Novel emed WW&E; (b) HRILIHHE

Figure 3  Sole Stress Distribution at Standing Position
(a) Novel emed Measurement (b) Finite Element Calcula-
tion
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Figure 4  Metatarsal Stress Distribution
(a) Normal Landing (b) 200 Inversion
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Figure 5  Metatarsal Peak Stress Value at Different Posi-
tions of Landing
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