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Effect of Knee Joint Angle and Pressure Change on
Sectional Curvature of Female Leg

SHI Yanan, FANG Qi, CHEN Yu"®
(School of Textiles and Fashion,Shanghai University of Engineering Science ,Shanghai 201620, China)

Abstract: To study the effect of knee joint angle and measuring point pressure on the curvature of thigh root, 8 young
women with similar body shape and normal leg shape were selected for the experiment. Using a handheld 3D body scanner
to obtain three different grades under compression stockings thigh root section (including front and back, outside and
inside) , with a pressure measurement system measuring the curvature of the four points and corresponding pressure respec-
tively. When wearing the same grade compression socks, the relationship between different knee joint angles and sectional
curvature, as well as the relationship between the same knee joint angle, measuring point pressure and sectional curvature
were analyzed. The results show that when the knee joint angle is 100° and wearing compression socks of the same grade,
the curvature value of the back measurement point is the largest, and the curvature decreases with the increase of the knee
joint angle. The relationship between the knee joint angle and curvature can be accurately described by the quadratic func-
tion. When the knee joint angle remain unchanged, the sectional shape of the leg is gradually close to the circle when the
leg is subjected to pressure from all directions. The pressure at the measurement point is positively correlated with the vari-
ation trend of the sectional curvature. The conclusion has a certain reference for the design and production of compression
socks and tights.
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Fig.3 Schematic diagram of knee joint experiment
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Tab.1 Mean values of pressure test at different angles of

thigh root and knee joint

TRy I 244 I %44 I 2% % 4
FRE/(°) #/kPa B/ kPa ¥/ kPa
90 0.96 1.28 1.53
100 1.01 1.41 1.70
110 1.09 1.43 1.77
120 1.22 1.59 1.87
130 1.24 1.53 1.77
140 1.28 1.41 1.67
150 1.09 1.34 1.80
160 1.26 1.46 1.63
170 1.02 1.33 1.66
180 0.93 1.30 1.59
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Fig.5 Soft tissue deformation of cross section changes with angle of knee joint
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Tab.2 Curvature table under different knee joint angles of different grades of compression socks

() I SRS 1 )6 4k 1 25 4 ok
wOg MU JEm mop A JEMm W A JEm A

90 0.175 0.132 0.168 0.146 0.164 0.154 0.186 0.150 0.159 0.145 0.163 0.148
100 0.178 0.131 0.203 0.099 0.186 0.160 0.194 0.157 0.164 0.151 0.167 0.146
120 0.159 0.130 0.169 0.132 0.160 0.140 0.165 0.136 0.159 0.140 0.163 0.135
130 0.159 0.136 0.170 0.136 0.159 0.137 0.167 0.132 0.156 0.133 0.163 0.136
140 0.158 0.122 0.166 0.128 0.154 0.140 0.162 0.134 0.153 0.145 0.155 0.139
150 0.157 0.139 0.161 0.133 0.162 0.137 0.168 0.128 0.155 0.134 0.157 0.138
180 0.151 0.121 0.143 0.140 0.149 0.125 0.153 0.141 0.153 0.125 0.151 0.139
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Tab.3 Relationships between the curvature of cross section measurement point and the angle of knee joint
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Tab.4 Functional models of front measuring point curvature
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Tab.5 Functional models of external measuring point curvature
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