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ABSTRACT

The Influence of Midsole Hardness of Running Shoes on Shoes
Flex Angle during Running
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Kwon, Oh-Bok**(SungKyunkwan University)

S. H MOK, C. S. KWAK, O. B. KWON. The Influence of Midsole Hardness of Running Shoes
on Shoes Flex Angle during Running. Korean Journal of Sport Biomechanics, Vol. 14, No. 2, pp.
85-103, 2004. This study was conducted to determine what effects would the midsole hardness of
running shoes have on shoe flex angle and maximum propulsive force. Furthermore, the
relationship between the shoes flex angle and maximum propulsive force was elucidated in order

to provide basic data for developing running shoes to improve sports performances and prevent
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injuries. The subjects employed in the study were 10 college students majoring in physical
education who did not have lower limbs injuries for the last one year and whose running
pattern was rearfoot strike pattern of normal foot. The shoes used in this study had 3different
hardness, shore A 40(soft), 50(medium) and 60(hard). The subjects were asked to run at a speed
of 44008m/sec, and their movements were videotaped with 2 S-VHS video<ameras and
measured with a force platform. And the following results were obtained after analyzing and
comparing the variables.

1. Although the minimum angle of shoes flex angle was estimated to appear at SFA4, it
appeared at SFA2 except in those shoes with the hardness of 40.

2. The minimum angle of shoes flex angle was 145.1° with barefoot. Among the shoes with
different hardness, it was the smallest when the hardness was 50 at 149.9°. The time to the
minimum angle was 70.7% of the total ground contact time.

3. Maximum propulsive force according to midsole hardness was the largest when the
hardness was 50 at 1913.9+1843N. There was a low correlation between maximum

propulsive force and shoes flex angle.

KEY WORDS : SHOES FLEX ANGLE(SFA), MAXIMUM PROPULSIVE FORCE
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Source DF Sum of Squares Mean Square F value Pr>F
Model 7 1797.2 2995 19.1 <0001
Error 153 2399.5 157
Corrected Total 159 4196.7
hardness 3 041 3014 19.2 <0001

Shoes Flex Angle 4 893.1 297.7 190 <.0001
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Agto] et AAS fxit Z2E Az} HlE(%)2 Uepd Aol

ANE AuEY FE 0Y BS BE AEEZIYANA 2L AFHA 02%(70.7%)AX HAghol
Uehdor, A% 5090 A9 & HX A7t A SFA4SF SFASS X+ 7+ WME 0.183%(73.2%)<]
AFo A velton, 1 ohe-e SFA3Y YT A 02%(70.7%), 22i vl e 2 SFA2¢] YA &
0.217%(86.8%)91 A 27t vrehdth '

AT 609 AL Hazro] JehdE A1A& SFA3, SFA4, SFASY] Ao A 02%(800%)E Urehyt
o0, SFA2 9o ME 0217%(86.8%)S epth wuke] Z$ SFA2, SFA4, SFA59] S]A]dA & 3
AZbo] Ve Al o] 022(749%)0] ebsto |, SFA3Y] 93] elM e 0.217%(81.3%)°] eyttt

o5& FFEte AvnY HAHo g AWFRY izl dehle AP vl Age 3=
7t BOASFE HAZ4L T Jelgd. F39)X) SFA29} SFA3S A|FE Z& 503 609 ¢
A dehgon, AdAog & JARUL H4Zh Ade] 9 =A UeE:

% 6 52700] ekt A b|E (491 + s
4%
- SFA2 SFA3 SFA4 SFAS
e}
02 02 0.2 02
Sh
ore A 40 (70.7%) (70.7%) (70.7%) (70.7%)
0.217 0.2 0.183 0.183
Shore A 50 (86.8%) (80.0%) (73.2%) (73.2%)
0.217 02 0.2 02
h
S ore A 60 (868%) (800%) (800%) (800%)
Barefoot 02 0217 v "
(74.9%) (81.3%) (749%) (74.9%)

el ALoe HAZel Jehds AFo]l AT 5031 w43HA Jehgdon, o2 o) uvlaiA
SFA39] A7} AlY =4 Jehyt.

3, Xjgute ¢l

349 25 Be Ao 3YFn) 271

59 A5 BT AVLES BAE YUAFEAL T3] AP FA9 Awo] B Ay
FAAF)] 270 oD Aolg Heptex) AR

<E 7>3 o] Ax 409 AL Ao FAY(Fz)e A7)E 18708+203INCE Uggon, AL
502 19139+1843N, 7% 602 1890.1+210.3N, wh¥(Barefoot)S- 1817.1+1979NS vjelsith 1Y
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ol54 At EA9 A <F 10>7 Zo] AW EAg] Av|d W3t AR Alo)de EAHOZ
T3 o7} fe Aoz vehdt
E 7 X9 dzof w2 o FRA(FR) 27| (SERIN)
BE  Ghore A 40 Shore A 50 Shore A 60 Barefoot
X] ‘ﬁ E}EE!, ore ore ore arero0
For Mean 1870.8 19139 18901 1817.1
2 +203.9 +184.3 +2103 £197.9

<k 89 Ao £ 2715 vwd 2P W, WL FL)E A AL gl Ysten,
A A bR RS S sl Bk W A 509 ghel 7b 2 e o e
2R} 71 A2go) URe o A 509 Ado] Hu FAAFLS BT £ A= Ao A
sHTh

3

E 8 BXe| FTO| M2 Hoh $A(FY B4 2HE

Source DF Sum of Squares Mean Square F value Pr>F
Model 3 47747 4 15915.8 04 0.7535
Error 35 13911023 39745.8

Corrected Total 38 1438849.6

4, MLUZIZ4To Al FXA(Fz)atel M2ty

<E P ALEEFIAL(SFA)S Ho FAY(Fz)d FBBA7 JEAE 27] Y34 SAMIS
SRt 3 2% ALY #;e AwrEaztze] SFA2 AFAME 0127} vebton, SFA3L
015, SFAdE 017, SFAS:= 0042 Yelgth a8 mg w2275 (SFA)SH Hu) 2208(Fr)e AT
Al7b S e F 850y FadA7) g Aew vehgth a8y < 9o dojgE &
HEY SFAAAYL b2 Ae23drd NYrde ARAS7 4y Hof F380] 23
g 7 Ude 8ol 2 Aoz Agdh
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FRE, & OAN1997). AEF FFo] 24 F=rt $E2A 0 A Torsiond] A7) vlX= B,
A 583] %), A364, A4S, 337-347.
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