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Abstract : In order to investigate the small female occupant behavior and accompanying injury mechanisms in vehicular crash event, a finite
element model of 5% percentile female has been developed. The model consists of articulated rigid body, which represents the morphology of
small female body, and internal components with anatomical details. Articulated rigid body model serves as a basic platform for joining the
detail internal skeletons and organs, while itself can be used for representing the overall kinematics of small female occupant. The modeling
details such as anthropometry and finite element structure as well as validation results for the articulated rigid body model are introduced in
this paper. The second part of the modeling, i.e. the internal components with anatomical details of small female are presented in subsequent
part I of the paper.
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Table 1. Anthropometric survey of Korea standard gh
percentile female

Qo4

i!éﬂjs;"m Lefeum(cm) ﬁeﬂ'ﬁ !h(cm)
Standing Height |  152.1 e o 19.9
Shoulder Height 123.1 Ciroumist e 13.5
Armpit Height 113.7 Knee Height 40
Waist Height 92.2 Circuigh 16.2
Seated Height 82.9 Crolhee e 31
Head Length 20.2 cireudl e 30.1
Head Breadth 14 CiroiKle e 21.4
CirouNeck e 28.3 Ankle Height 5.3
Shoulder Breadth 31.7 foot Breadth 8.3
Chest Depth 18 Foot Length 21.4
Waist Depth 13.7 Heaﬂegh?h‘” 21.1
Waist Breadth 20.5 cilper Leg 419
Buttock Depth 17.7 Chest Breadth 26
Hip Breadth 28 FO’efgnmg‘tﬂa”d 39.2
ShouIdL%rngtht)hElbow 28.5 CircEriT??eEche 3.3
CircEr]r?f%\?vence 19.9 Weight 43 Ka

E 2. 82 5% 5" percentite 0442l 2t 59| Zatn BHMIHUE
Table 2. Estimated segment mass and MOI(Moment of Inertia)
of Korea standard 50 percentile female

“Segment | Mass (Kg) |k (Kgmm®) |ty (Karom®) | I (Kgmm?)
Head 4.222 14,615 17.291.9 13,171.5
Neck(C1) 0.08 82.13 128.39 138.98
Neck(C2) 0.091 93.33 145.88 157.93
Neck(C3) 0.088 89.56 139.99 151.54
Neck(C4) 0.084 85.85 134.18 145.26
Neck(C5) 0.084 85.85 134.18 145.26
Neck(C6) 0.088 89.56 139.99 151.54
Neck(C7) 0.08 82.13 128.39 138.98
Thorax 8.619 154,280.6 | 116,123.8 | 120,862.6
Abdomen 1.6 14,348.4 10,146.3 20,571.5
Pelvis 7.625 32,624.4 28,287.2 57,415.8
Upper Arm 0.858 4,998 5,113.50 816.8
Lower Arm 0.901 14,151.5 12,940.20 834.2
Upper Leg 5.521 73,141.6 70,095.30 15,385.7
Lower Leg 2.280 26,141.4 | 26,192.20 2,313.5
Foot 0.594 3441 1,842.80 1,661.4
Clavicle 0.175 107.29 107.29 62.5
Scapula 0.35 1,250 627.1 627.1
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Table 3. Function of shoulder muscle

'} “Origin | Insertion |
Depresses the shoulder,
Subclavius Clavicle Sternum | carrying it downward and
forward
. Elevates ribs if
Per%tigg?hs 3, 4, 5 ribs | Scapula scapula fixed, rotracts
scapula
Pectoralis Clavicle, Fixes, adducts and
major sternum Humerus medially rotates arm
. Retracts scapula.
th?]mg?'d c7, T1 Scapula Rotates lower scapula
back to rest position
) Retracts scapula.
th%g}g?'d T2 - T5 Scapula | Rotates scapula to rest
position
Levator _ Raises medial border of
scapula C1-c4 Scapula scapula
: Skull, Laterally rotates, elevates
Trapezius Ct - T12 Scapula and retracts scapula
. T7 - T12
Latissimus ! Extends, adducts and
: sacrum, Humerus Y
dorsi pelvic bone medially rotates arm
Sub Medially rotates arm
scapularis scapula humerus | and stab|l[giere]? shoulder
012385 7] . A25W, A4F, 2004
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