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Trying to expand the closed-form solution of the partial differential equation (P.D.E.), Eq. (2.13), 
described in the above referenced paper, we detected an unhappy algebraic error affecting 
Section 3, and consequently the respective results. This error is located in deriving Eq. (3.8), which 
is obtained by combining Eqs. (3.3) and (3.4) and not from Eq. (3.4) only. Thus, the set of M onge's 
equations consists of Eqs. (3.5), (3.8), and (3.7). This latter equation was not taken into 
consideration in presenting the solution. Therefore, the procedure described in w 3 of the above 
referenced paper must be corrected as follows. 

3 Closed-form solutions of Eq. (2.13) 

The nonlinear second order P.D.E. given by (2.13) can be expressed in the form of the Monge 
equation [6] 

Rr + Ss + T t =  V 

where 

2z 2x 2 
R = - T = 1 ; S = "~ ( ~2  - -  Z2)1/2  ; V = -~- (~2  _ z2)3 /2  Pq" 

The set of Monge's equations which are equivalent to Eqs. (3.2) is 

dp dy - dq dx = coapq dx dy ,  

dY 2 - dx2 = 602 dx dy ,  

dz = p dx + q dy , 

in which 

60t = + 2 ~ 2 / ( ~  2 - -  Z2) 3/2 ; 602 = -}- 2 Z / ( Z  2 - -  Z2) 1 /2 .  

We may find solutions of Eq. (2.13) of the form 

p = cq, c = constant. 

(3.1) 

(3.2) 

(3.3) 

(3.4) 

(3.5) 

(3.6) 

(3.7) 
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Solving Eq. (3.4) for (dy/dx) we deduce 

dy/dx = O; O = [O92 ~ ( (022 § 4)a/2]/2. 

Combining Eq. (3.3) together with (3.7) and (3.8) we derive 

(cO - 1) dq = (0 tcqZ f2  dx. 

By means of (3.8) and (3.9) we evaluate 

dx = (cO -- 1) dq/colcq20; dy = (cO - 1) dq/(01cq 2. 

Therefore, using (3.7) and (3.10), the third of Monge's equations furnishes 

(01c0 dz = dq. 
( c O - 1 ) ( O + c )  q 

Since 

( 0 1 C O / ( C O  - -  1) ( 0  § C) = (DlC/(C 2 § C(A) 2 - -  1), 

and taking into account relations (3.6), the integration of Eq. (3.11) results in 

q = 2 / (C  2 § CO,) 2 - -  1) ,  

where 2 is a new constant of integration. 

From now on, by means of (3.13) and (3.7), Eq. (3.5) becomes 

(c 2 + cco2 -- 1) dz = 2(c dx + dy) 

the integration of which, by way of (3.6), results in 

(C 2 -- 1) 2 ~ 2C(~42 - -  Z2) 1/2 = 2(CX § y) § #, 
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(3.8) 

(3.9) 

(3.1o) 

(3.11) 

(3.12) 

(3.13) 

(3.14) 

(3.15) 

where # is a third constant of integration. 

Equation (3.15) constitutes a closed-form solution of the nonlinear RD.E. (2.13) and 

represents a three-parameters family of surfaces of the form 

f ( x ,  y, ~xy; c, 2, #) = 0, (3.16) 

which, further being solved for ~xy, furnishes the shear stress-resultant as a complete second order 

algebraic equation for the x, y variables and the c, 2, #-parameters, namely: 

~:x, = {Ax  + By + C § [(A*x + B*y + C*) 2 + DZlt/2}/E 2 = Fl(x, y) (3.17) 

in which 

Z = (C 2 - -  1) CA; B = (c 2 -- 1) 2; C = (C 2 - -  1) #; D 2 = 4~42C2(C 2 § 1) 2, E = c 2 + 1 ; 

A* = 2C22; B* = 2C2; C* = 2C#. 

Taking into account the equilibrium differential equations, as well as the solution (3.17), we 
evaluate the normal stress resultants as follows: 

o- x = F2(x, y) + f ( y ) ;  ay = F3(x, y) + g(x), (3.18) 
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where 

1 { B* } 
Fz(x, y) = - ~  Bx ++_ ~ ;  [--(A*x + B*y + C*) z + De] ~/2 ; 

f 3 ( x , y ) = - - ~  A y 4 - ~ [ - ( A * x  + B*y + C*) 2+D2]  1/2 

while f(y), g(x) are arbitrary. Furthermore, since at any point of the body the von Mises-Hencky 
condition must be valid, we conclude that 

f(y) = +2[z2 _ F 2(x, y)]1/2 _ F2(x, y) + F3(x , y) q- g(x). 

Consequently, the stress-resultants can be written in the final form 

z:,y = F~(x, y); ax = +2[42 - F~Z(x, y)]~/2 + F3(x, y) + g(x); ay = F3(x, y) + g(x) (3.20) 

in which F1 and F3 are given in Eqs. (3.17) and (3.18). 

"~ (3.19) 

The beneficial influence 
of matrix anisotropy in fiber composites 

Acta Mechanica 97, 127--139 (1993) 

P. S. Theoearis, Athens, Greece 

Relation (1) should read as follows: 

KT=I  ( \ ~ / I  + 2GL VL); a 
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