


Height

(m)

Years
Ampu ated
(yrs)
5.5
9.0
40.0
9.5
3.5
37.0
17.4

(ause

frauma

cancer
cancer
frauma
trauma

cancer




Subject
Variable A B C D E F mean
Mass 0 .78 1.62 1.64 1.54 2.01 1.92 1.75
(kg) 1 3.93 2.29 2.82 2.47 4,18 3.47 3.15
2 5.12 2.95 3.67 3.19 5.38 4.47 4,13
I 0 034 .032 033 027 042 | 049 .036
(kgm?) 1 .040 .034 .037 .028 .049 .055 .041
2 .040 .036 .037 .029 .054 056 .042
*includes the foot, shoe and added loads
t ol
9
X
z
— — >
Shank: RIJF, + W, =m, *a, (1)

RIM, + (M X RIF,) = IM « §, (2)

—_— —_— — -

Thigh: RJF, — RIF, + W, =m, = 3, (3)

o
RIM, — RIM, + (/M X RIF,) —
(fVOM X RIE,) = I™ + , (4)




Shank: RIM, — K1cosf,+0, — K1sinB, 62 +
K5(sin))l, — K5(cos6))l, —
K5(cosH,)g = K3 (6) (6)

OR

RIM, — (S—AT) — (S—VT) + (S—AH)
— (L—G) = (S—NET)

-
&

2

Joini Displacement (degrees)

*Walking | **Stride| Stride | Stride | Swing i // _dksy
Load Speed | Speed | Length | Time | Time ¥
(m/s) | (m/s) | (m) () (5) ki 7!
0 098 | 1.01 | 1.40 | 1.41 | 058 ) /,f' S o
(:23) | (24)| (21)| (15)| (.06) I - \ N
1 099 | 099 | 140 | 1.42 | 0.58 7 g .
(22) | 22y (20| (13)| (.05) s 7 Erme=l
2 0.98 | 100 | 141 | 1.43 | 0.58 % i,
(:23) | (:23)| (20)| (15) | (.06)
F 0.03 0.63 0.31 1.60 0.62 e e 0 3 “ 5 “ " " " 100
p| 0744 | 0.554| 0.740| 0.250| 0.557 Suing Trme (X time)

Walking speed — calculated over 3 to 6 strides
Stride speed — determined by dividing the stride
length by the stride time for the stride analyzed in
detail

**x
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Appendix

Ix, ly

-

8

-G
Kl=r+L +m,
K3 =IM + (())? * m)
K5=r1m, RIM,

denotes the cross product

denotes multiplication

denotes shank

denotes thigh

denotes hip

denotes knee

denotes mass centre of segment

denotes mass of the segment

denotes weight of the segment

denotes the moment of inertia of the
segment about its mass centre

denotes linear acceleration of the
segment

angular displacement of segment or joint
denotes angular velocity of segment or
joint

denotes the angular acceleration of the
segment or joint

represents vector directed from point k
to point j

denotes the resultant joint moment about
the joint j

denotes the resultant joint force at joint j
denotes the linear acceleration of the hip
joint in forwards or backwards and up or
down directions.

represents the segment length

represents distance between mass centre
of segment to proximal joint

represents the acceleration due to gravity
(9.8 m/sec.)

S—NET - the net effect of all moments acting on

RIM,

S—AT

S—VT

S—AH

the shank and is equal to the shank
angular acceleration multiplied by the
moment of inecrtia of the shank
measured about the transverse axis
passing through the knee.

—resultant joint moment of forces
exerted by the assistive devices about
the prosthetic knee joint.

— shank interactive moment which is a
function of the thigh angular
acceleration.

—shank interactive moment which is a
function of the thigh angular velocity.

—shank interactive moment which is a
function of the linear acceleration of
the hip joint.

—shank interactive moment which is a
function of the gravitational forces
acting on the leg.

—resultant joint moment of muscle
forces acting about the hip joint.







