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Injury Criteria by Human Collision and Fall
—Eftects of Fall Conditions on Injury Parameters-
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Abstract: This paper describes studies to understand the fundamental mechanism of the collision and fall induced human
injury by using dummy in the experiment. In our dummy experiments, the dummy on the cart is collided by the other
dummy and fallen on the floor. It is concluded that the injure criteria was effected by the initial position and pose of
dummy, HIC (Head Injury Criteria) decrease under the safety area with helmet in all cases of these dummy experiments.

Key Words: Impact, Fall, Impact Biomechanics, Dummy, HIC

1. XL ®IC

B LS EZ M2 BICHT->T, MEOTHDOEY YL
WA RS2 HEH I 2HMEN L, ZhICLD EmED
QOL(Quality of Life)d[a] EAK Siv>2H 5. LoL—F
T, ZTOX REAEROFHFEOERKIC LY, HimE
RERERE OBRENFHERSNIZS SR> TS Z & B HUIR
ThbH. BRMICIE, HoiRAE, FHLESZMH LT
LI TOERE, Mo NEOEEIZ L DEEZEICLD,
FRECMER, NEEe EOBENLL ko TnAY. Zok
IIRBLEDD, WAEEER O AT SRR O F L, I HFAE
TEDOHFTLIET HEELCEWE TOEGEOHEMN 21T Z
LT, T DOWBBEICBWTIIRLEEETCHL L EZ
LD, —HT, SHROEMESE 2 A - /RO
BRILZRMEFEEDORE S, ARV TIINE L 2D,
—MREIZEN BT B B OB R OGA I, EIEROE DR
O (BELE) L L TILKFAHEND DR,
HIC(Head Impact Criteria)? T 5. # I — (ARKE) 12
X I ESL ) DFIC X - T, FEE : HIC=1000 (HIC36
DG, 20%REOHEE), ME : MEE 60GLLT, ZAr
60mmll PR ZFNEFNOEEFEREL I TS, F-, fih
DL DEMICEAT D LR ELIREINR WS, ko
HEERBA T O Z AMERE M ST 272121, 2 b D HE)
HEZEOBEDOZRENELSHE L LoD, mwukfaf RO
NEDOEZE - EE % 3BT 5 WA B4 & 8 3 2 LB
HDH. THETIZ, 2 - BEOE SR OMATIZ OV T
@ S X o THE SHTWD A, —EHRE ) A fRT
CBTARAELBEOLTWE R, ARICENTIE, AIC
FeoTm NITMD ADEZE L, ZORRICHREIT 57— X %48
EL, BARBEBHEMIEFJAR) TITOR & 2 —EBRIZ &
BN ATV, $REIBREE D &4 I —FKEAL T O BTl &
DB D.

-
(-

2. FSI—ITKHEER - BEIRR

=L, KERRAO/NMAZR RS (KD 54 Tk
5%D1fE) @ Hybrid-IIIAF05 % W\ CTW\W5. RFFETIEX, =
DFI— (FI—A) BMHEHE - BEFEOMIT ISR LT 5.
T, ZOXI—AICHESELLI—(FI—B) £LT
1%, KERA OB OB E 72 (K4 O Hybrid-IITAMS50 % H
W5,

SALCHRT S E (R LD E S 15cm) Z Rk IZ A
ST, BEEIEBRTIE, ¥I— (FI—A) BERITEED
BRI (BEES, Mods, M) , &6 (E) , Bk
WE—A v b (FH, KRG, BF) 2BET52&EL0
7o, ABFFETIE, (1) & —A BSALREED & 1k #imf8)
T 584 (Figl@) , (I) #I—ANBBICLTERER-S =
RRED D F EFR 9~ 2854 (Fig.1(b)) , (1) ¥ I—A N
BTSN TR - 7RI & 2 — B A& 22 L 7= 54 (Fig.1(c))
D3 D —AZHOWTHF LTz, 7238, ®WEIF 2K
OMEIZY 7 VU LOREROHERT. i, OO0,
Erlkth o ¥ I —A 12X I —B MNIEMH A & HEE skm/h CTfifse
T HN (EfiEZE) OHOfERERT.

3. EREER

-1~V RA Yy FERICK AEHBONZHIER~DRE
Fig2 |2, 77— A1), T72b BN D O EEEE ORFZ
A~V Ay b DA ORI X D EREIRE O SEES T o N
EBERT. ZORNLH LN E1X, FEER~O i KRINE
EER B L E 25%REICEKTTE S &8 brb. £z,
~V Ay N EETTIE, I 1A B g OnEE)
2%, 1EIEO 20%F2E O 2 [ B o Nk 23§ &
NTWa. ZhuE, ~V Ay MZE > TRIOERT) %%
T 272D~V A Y NOEENRRKE L, R, BEHOB
REVEREZ LD EEZOND.

3-2 2R L O OB ~ DR



22 - A OSLE (F—x 1, M) 1K D&EALOM
HWERBRED S H, ~V Ay MEDOH D% Fig.3(a)(b)IZrd.
TD2ODENSHLNRT LT, WTRDr—ZAIZBW
Th, BEESL D b HE-CIER S I M E N K E 725 T
W5B, Thbb, RIZEZELTWSZ ENbnd. 2,
X I =DM OERBIZEH K50, MECER LY b, FEE
DI NEFM FENTHTWD 7=, ZOREE, #2275
FRETIXIER DS/ D Z ERHEREND. KRITTF—2A
(1) () oFRFHRIZHOWTEHTIL, Hicr—=
(1) OFIEEAEIF L Tr—2% (1) OFEZEOBRND
AT, HRICL > TH I —0RBNRE(L, ME sz
HOE~DOEEOFA HRELLESLDNTLE S Z &M
ENZhhd. oF 0, BEHIEFNRR L0, ThEh
DOEFEET R L X —RINENE L, &AL TOREGFMmA
WHEEZTLHIENTHMEINDS. HIC D& —ATOLEL
FERIIAE OB FAMET D2, ~ Ay MEFIZLD,
HRfE] 77 — A2 X 59, HIC 25 400 LINIZINE D Z &, ~b
Ay NREZOLEE, —FNHINZ ERTREN DI
A OSE T 2250 EEVMEE 2o TWA R o Tz,

4555
AHIZBNTIE, BICHEEL TWD Ao N0 HEZE -
T 57— A BMMEL, &I —FEBRIZX AT E21TV,
X — AL ORI O BB ZR I L0 B R O HE LT B )IE
BBl LSS O ERMICEEZ RIFT 2 &, Nby
ST B%iIE, B CORMEREORE, HEOFEICZL
DE N EEFHRDTETHD.

PR
AWFFEIE, NEDO ATEX#ErAy NERETeY =7 b

N

fall

N

MEREEE® 7 RPN EZEA LSRR
Ay hOBRRE”, R7av=7 MFREEAQO 7 AfEK
BoRy hOLZEERIAFFEOMIERER” 2k > TiThbh
7o F i, 2 —RABRICBE LTIk, BAH B #EAFZERT (JARID)
D/NAFIE L & LR ERDAZ v T DY R— LT
Thhi.

& XM

(1) DeGoede, K.M, Ashton-Miller, J.A, Shultz, A.B:
Fall-related upper body injuries in the older adult: A review
of the biomechanical issues, Journal of Biomechanics,
Vol.36,, pp.1043-1053, 2003.

(2)Kim K.J., Ashton-Miller, J.A.: Biomechanics of fall arrest
using the upper extremity: age differences, Clinical
Biomechanics , Vol.18 , pp.311-318, 2003

(3) Supplement: Development of Improved Injury Criteria for
the Assessment of Advanced, Automotive Restraint Systems
— II, National Highway Traffic Safety Administration,2000

(OIRIHEATE, PRk, WRAEH, WHIE, AREMN, P
BPIERE, T)IHER: 2 MRHREGICBE 3 2 AT JE-1

(AEBZEMICBT 2B E NOIFY 227 O RES
D) , XAFTRAFT 4 H)L» T7 T4 « VAT LEEEE,
13-2, pp.53-62, 2011

(5) E)IPHEZ, FASASE, PEFIERE, 4TIEM, LhE, X
PRHIESE: AROMEZE « SR o0 2 el 2 B3 2 Ll
FIRTTSE (B35 1 ¥ & X — D% - BEERIC L 28E D
), SA T AT A T T 7D« AT LA,
13-2, pp.97-104, 2011

Collision

N

fall fall

(a) Case ()

(b) Case (II)

SRR
(c) Case (II)

Fig.1 Experimental model for collision and fall
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Fig.2 Acceleration history with and
without helmet
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Fig.3 Acceleration history at head, chest and pelvis in the three cases



