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Abstract The purpose of this study was to evaluate biomechanical characteristics of trekking shoes using 3D Bootie
method as mimics barefoot form of F Co. that provides the best comfort and plantar pressure dispersion. The control
group is normal trekking shoes of M Co. and K Co.. 13 healthy males measured the foot pressure, EMG and GREF.
Collected data was analyzed using One-way ANOVA in order to investigate the effects of each trekking shoes. The
results are as follows: Trekking shoe of F Co. was significantly wider in contact area than others at MF and
significantly lower in maximum force, peak pressure than others at RF. In the case of muscle activity, acted in the
same way as the effect of barefoot walking. In the case of GRF, effectively absorbed the impact force, so it is possible
to efficient walking. As a result of the analysis, trekking shoe using of 3D Bootie method of F Co. can be efficient
walking by reducing the load of foot during walking.
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Fig. 1. Testing shoes
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Fig. 2. Plantar pressure measurement

Fig. 3. EMG measurement
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Fig. 4. Ground reaction force measurement
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Table 1. Distribution of plantar pressure

F Co. M Co. K Co. F Co. M Co. K Co.
. 735.83 72374 71725 . 123.88 122.55 120.75
183.55 +66.83 +53.15 +14.07 +11.27 +8.95
Maf’(‘)'r‘:e“m E 270.07% 21341 291.68 pl\:::g’re VF 48,88 39.51% 52.79
) £55.13 +67.16 +68.78 ) £9.98 +12.32 £12.45
. 48451%Y 552.03* 53330V RE 118.84%/ 136.38* 130.81V
£94.36 £62.59 £65.29 £23.14 £15.40 £16.01
- 371.86 344.81 343.85 - 58.81 58.81 58.84
£90.64 486,58 185,59 +1.26 +1.36 1131
Peak ME 17936+ 123.40* 14946 Contact ME 54.12% 45.78* 53.19
pressure £58.93 +44.03 +46.32 arca .13 £5.64 +2.61
(kPa) (em)
RF 194.81% 235.32% 216.63 RE 40.73 40.69 4045
£26.71 £31.70 +30.26 £0.25 £0.35 +0.97

ocM=+SD, *significant difference between F Co. and M Co., Vsignificant difference between F Co. and K Co. at p<.05.

o2 o8t Z718tSITE FRolAE FAL MAL KA B 3F9Ith MFoll A= 48.88+9.98 N¢| % ¢S HSIF

Aol o AvE dERth W} 39.51£12.32N5 YERH MAel Bjs] g5 o2
o kel A= RFOIA FAE 194.81426.71 N, M o517 Z7189it). FRol A= FAL MAL, KAF 25 &

A7} 235.32431.70 N, KA} 216.63+30.26 NO.2 Lje} 9]3}%] ore ARE ey,

wom, FAR E#RS7F MAL KAl HI8) SA14 o2 HE WAL MFolA 54.1242.13 NS YERY KA

frolabll Bastdch MPolAE FADE 1793655893 45.78+5.64 N LHER MAtel ]3] BA% 0.2 ol3)
N, MA7} 123.40444.03 N, KA7H49.46246.32 N2 A Z71319th FF, RFOIA = B §-9514] ¢ Ay
UERskow, FARS] EHFSZIMAL, KA B8] A% & UERCL

O 7 FYaHA 718tk FEolAE FAL MAL KA &

% folaid] e Ase vehi, 32 2 gME
Wit el A3= RFOIA FAPE 118.84£23.14 N ZA49 g7 299 = BT A= ole)o] Table 2
o2 717} 136.38+15.40 N, 130.81x16.01 No| 33t gt o} o},
2g uel AL KAlel vla] BAH 02 felshll 4 o s 24 A0S Svnd 298 879 B
Table 2. Result of EMG measurement
. Initial contact Loading respond Mid stance Terminal stance
unit %MVIC
F Co. M Co. K Co. F Co. M Co. K Co. F Co. M Co. K Co. F Co. M Co. K Co.
BF 10.81 11.24 11.37 10.19 10.40 10.41 6.92 6.38 6.26 4.26 3.94 3.84
+7.30 +7.34 +7.69 +7.05 +6.66 +6.70 +5.29 +4.22 +3.71 +3.47 +2.76 +2.67
VL 12.81 12.60 13.03 13.64 13.57 13.78 10.70 10.31 10.21 5.65 5.08 5.47
+11.50 +12.34 +12.87 +11.99 +12.78 +12.95 +9.07 +9.32 +8.91 +6.71 +6.76 +7.20
RE 6.32 5.61 5.52 6.63 6.01 6.02 6.08 5.62 5.60 4.64 3.93 3.86
+7.53 +6.09 +5.36 +7.93 +6.66 +6.07 +7.26 +6.38 +5.86 +5.36 +3.86 +3.39
WM 10.62 11.66 10.89 11.34 17.01 11.64 8.47 10.66 8.38 4.08 4.10 3.84
+9.19 +11.72 +9.21 +10.02 +22.18 +9.92 +7.54 +10.95 +6.99 +3.11 +3.12 +2.66
TA 23.79 18.71 19.28 2391 18.92 19.42 16.40 13.17 13.23 8.32 7.17 7.18
+19.97 +12.87 +14.30 +20.20 +12.86 +14.34 +14.58 +9.22 +9.80 +9.06 +7.83 +7.71
PL 11.88 11.68 11.72 14.39 13.54 13.81 2491 23.29 23.07 36.03 33.24 33.55
+7.69 +8.83 +7.71 +9.56 +9.72 +9.22 +18.13 +17.02 +17.50 +25.01 +24.08 +26.88
e 17.04 16.81 18.10 17.95 17.77 19.22 25.05 23.53 26.24 41.29 37.37 42.09
+11.47 +10.34 +11.07 +11.84 +11.17 +12.32 +14.47 +13.21 +14.28 +21.82 +17.33 +22.24
sL 10.49 11.11 10.90 13.07 13.12 13.68 28.00 25.69 29.72 47.06 49.28 4991

+5.41 +8.34 +5.71 +6.46 +9.05 +6.98 +11.96 +14.05 +13.85 +19.08 +22.34 +21.30

ocM=+SD, p<.05. BF=Biceps femoris, VL=Vastus lateralis, RF=Rectus femoris, VM=Vastus Medialis, TA=Tibialis anterior, PL=Peroneus longus,
LG=Lateral gastrocnemius, SL=Soleus
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