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[1] National Highway Traffic Safety Administration, PROPOSED AMENDMENT TO FMVSS No 213
FRONTAL TEST PROCEDURE.

[2] Courtney AC, Wachtel EF, Myers ER, Hayes WC : Age -Related Reductions in the Strength of
the Femur Tested in a Fall - Loading Configuration. J Bone Joint Surg Am 1995; 77:387 1 395.
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Frontal Test Procedure , U S Department of Transportation , 2002
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[3] NEDO , « WP Ke ©Vel | . WeJ — —
, 2014.
[4] US department of transportation, Federal Aviation Regulations, 14 CFR 25.613 - Material

strength properties and design values.
[ 5] Randeberg, etal ., Skin Changes Following Minor Trauma, Lasers in Surgery and Medicine
Vol. 39(2007), pp. 403413

54



. We —V E— tfisKe-

5 ™ _
5 ™ —_

1 Cs —
e — L sy ]is<d <co=sMy=y—R' 0D A< — F= ™z g o
CS<— % r~ ™ <% |%sof=™|R' 0> 2| 8 BMD (Bone Mineral Density:

)< - (Endplate Area) # Nef [1] ¢ <% <0 % |8 ~2%1{ BMB
— cex oozdom o omNed e - wWW] -~ e- g g L

— o= ™|,<|s - d - % %™ 4° 8 %

oR' 03 A< o= | J 8 n2s— Wl cs 4/ - T e-d A %
Genaidy [k [2] - |Ff = td =™ cYeoBmls T e-( ) o= o A
femfiswle o 2% sov™ lee 3%t Lo =ms a4l
ie
L1#8 51~ CS - A 8 8 - Yd peogve L — m™scCs <

— L 51~ A9 14| Genaidy|f% <V CS D> =8 Hutton and
Adams.(1982]3] # Hansson|F (1980)[4] [5] ¢ Adams and Hutton.(1982) [6] & ~& | % =V
L—#Nefos=28 — Y Y |8 d | csS =— % os —R' 03 s =
= o™ <%By¥e
oV Yaf =8 - p - — ¢4 -8 L =— < oV8CS - e
={ - ™ e-cdKz A{i1s% < avoudL -~ css - A -

L fve 51 [V Cs< (20-79 )— L os Lir oVedad
™= d o

51 CS - A -
Y 0.32548 0.17225 0.12136
0 26 3‘0 4‘0 5‘0 66 7‘0 8‘0
Age [years]

51 CS< Age (20eH9 ) — Eie(1966)[7] ; Hansson et al.(1980) [4] [5] ; Hutton and
Adams(19828] ; Adams and Hutton(1982) [6] ; Brinckmann et al.(1983) [8]; Brinckmann et
al.(1988)[ [1] ; Ebbesenetal.(1988) [9] — ¢D ad N=320

55



. We —V E— tfisKe-

5 ™ —
2 ' e-cDK
2-1 — @-00K
CS ¢2a( 51&3=-— (20-39 4059  60-79 )r e=/4 -4~ =" o
o3 KL ko V/d - d—edar o=ooti I e % —
Qo— &£ eo 2|8 +— =|394—- & -8 - A oV o
Dk 4 ™y 10] @
. P ST T
Y tm Y T @
L1 #8 G CSkNJgU| oDt L o < eV . Qod
A-||l5$ BAQfI_i . oD K4 l=-||9 =»1/3=»Q%|'f81— .—||- = 1
1v' e-ookKL - . % Afisdt  Afsei-" e-odKL A
VE- 51 Aedad <A{isr-oqs %Y | < % | % ™< 49/
L#8 | —oD kI # -V @c0dKr =8 —  (4—hocevefiad
e 9
o P
I W W
o A@"S) (x)((i)) ww (2)
Voo o8 heoowe fi = | MATLARMathworks )— fminunc & ™s L <A |f
er L v -4 kv ecodKE  52@) -t he epwefiar |4 E
Vv L 52~ Ao
(@) - = ™M= od kI (b) 10% —
heo peso fie oV
5-2 — ®@-o0K
5-2 — @-0dK— (2 —
A A A

56
























































































































































































































































































































































































































































































































