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24/ Uoa(1e 20 — (') + Bo(1+e )
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24/ {lop(1+€,25)}% = (B, )? + bo(1+6,25)
= by(1+es,) (4.8)
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4g=0.1415cm, by=0.1014cm, ag=ay/3, by=by/3, §,=35.6" , hy=0.00729cm, h,;=0.01021cm, R=1.4

2% | Ao (em?) | & (em) | By (kaf/em?) | By (kof/em?) | By (kof/em?) | £, (%) | €2 (%)
(E,) (E;) G | G
A 0.0016/2 0.0477 228" 45600 228000 0.528" 0.792
AA 0.0016/2 0.0472 228" 45600* 228000 0.528" 0.792
B 0.0016/2 0.0353 433* 86600 433000 2:.1.8% 3.19
BB 0.0016/2 0.0338 433" 86600* 433000 2.13" 3.19
C 0.002/2 0.1415 27300 5460* 5460* 0.25* 2.50*
(54607) (5460*} (0.25') (2.50%)
D 0.002/2 0.1014 27400 5480* 5480* 0.25% 2.50*
(5480%) (5480%) (0.25%) | (2.50%)
EF 0.0014 0.0870 1050 1050* 1050* 0.25* 2.50"
Vv 0.0025/4 0.0175 32000 -
B | ap (em) | by (em) | &y (koffem) | by (kof/em) | by (Raffem) | v0 (%) | 7,0(%)
Ry 0.1415 0.1014 96.96 28.57 12.14 0.66 3.80
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ag=0.1415¢m, by=0.1014cm, ag=ag/3, by=by/3, 8,=35.6" , hyy=0.00729cm, h,y=0.01021cm, R=1.4

w18 [ Ag (en®) [ by (om) | By (hoffem®) | By thos/om®) | By (hatfem?) [ ey (%) | € (%)
(EZ) (Es) {?yl) (?gz)
A 0.0016/2 0.0477 228 45600 228000 0.594 0.792
AA 0.0016/2 0.0472 228 45600 228000 0.594 0.792
B 0.0016/2 0.0353 433 86600 433000 2.393 3.19
BB 0.0016/2 0.0338 433 86600 433000 2.393 3.19
C 0.002/2 0.1415 27300 18200 5460 0.25 1.50
(5460) (1820) (0.08) | (2.50)
D 0.002/2 0.1014 27400 8220 5480 0.25 1.00
(1365) ( 0) (0.35) | (1.50)
EF 0.0014 0.0870 1050 1050 1050 0.25 2.50
v 0.0025/4 0.0175 32000
3 [ o (cm) | b (cm) | by (kaffem) | Ky (kaf/em) | kg Chaf/em) | s (%) | 7pal%)
Ry 0.1415 0.1014 88.96 20.57 4.14 0.66 3.80
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FORMULATION OF NONLINEAR-CONTINUUM CONSTITUTIVE EQUATIONS
FOR FABRIC MEMBRANES BASED ON SCHOCK MODEL

Shiro KATO*!
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Fumiyoshi TAKEDA*?) Tatsuya YOSHINO**)
Emi MATSUMOTO*!)

SYNOPSIS

The present paper discusses a formulation for constitutive equations of fabric membranes

based on the model originally proposed by Schock and gives the constitutive equations as a non-

linear continuum in terms of incremental strains. The material is assumed to be composed of the

orthogonal fibers and coatings over them. The crimp interchange and material nonlinearity of

the fibers and coatings, and the interaction between the fibers and coatings are considered in

the equations as a nonlinear continuum. Therefor, the equations have a form which can be

directly applied to FEM analysis.

The validity of the proposed constitutive equations is examined and confirmed by comparing

the analytical results with the cyclic stress strain relations, obtained from the experimental

cyclic loadings in both bi-axial and shear states.
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