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Details on the derivation of the following parameters, integral constants and functions are very lengthy and can
be found elsewhere [Li 2008]. Only the final expressions for relevant parameters in the determination of

adhesive stresses are provided in the following.
A.1. Determination of the seven integral constants in the Eq. (7a)
Submitting the shear stress into the boundary conditions, Eq. (7b), seven simultaneous equations written in terms

of the seven constants, C ; (I =0to 6), can be obtained as:

Coc+CiCyy +C3C5 +CCyy = f

—CC, +C,C, =G0, +C,C, +CC5 = CC, =

CiC, +C,Cy +C3C, +CC, +CCy + CCqy = f

a,Cy+C,C,, —C,C, +C,C;, -C,C, —CCy, +CCqy, = f5 (A.11a)
a,Cy+CC, +C,Cy +C3C, +C,C,, + CC5, + CC, = f,

—CC3+CCy —CC3 +CCy +C5Cy3 = CiCy = fs

ClCi+C 01 +CC; +C,C +CCy +CCy = f

For the above linear systems of equations, the corresponding augmented matrix is [Derrick and Grossman 1987]:
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The constants can be determined using Gauss elimination [Derrick and Grossman

1987; Kreyszig 1993], and the final expressions are:
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A.3. The four constants CZ.H (i=1to 4) in the Eqgs. (8a) and (8d)

A7 V] M, M,

(e 255 o 0 )

Cy = +H,
sinh 2¢ 4\/: +sin 2¢ 4\/:
[ 4 4
LO_L Mo M1
| 4/— |cos ¢ —tan c| 4[—
2n 4 \F i 4\F 4
¢ (A3.1)
Coy = +H,
sin 2c[4\/7j—smh 2c[4\/bij
4 4
&_L M, M,
E, —4 coshc 4b— sin ¢ 1 D, D D, tanh ¢ ‘*\ﬁ +;
27 4 \/7 \F (\/EJ
tan c| 4/—
4
Cyy = +H,
sin ZC(ﬁt\FJ —sinh 20(“/71]
4 4
VO Vl MO M]
E, \/17 [b, 1
sin ¢| 4[—
T 4\/ f @) =4
tanh c| 4/— tan c| 4/—
4
Cuy =

o [@ [@ NADEACI

2 3
sin 2¢ 4‘/b—‘ +sinh 2¢ 41/11 NED
4 4 4

where



( Z](G”’ Fe)-6,0) h( 3]( Zl] hle o))
- SinhZC[ﬁ]+sin26(ﬁJ _2[sinh2c(ﬁ]+sin2c(ﬁJ] 4(12 js
L [%%c( ) [Gb (] ))_;(Gz,, e
sinh 2¢| 4|—- |—sin 2¢| 4|
4 4
+cosz{4\/5](%(—c)—GM,(c))+ sinhc[ﬁ]cosc[4 l;‘j bz(Ta(—c)+3Ta(c))
sinh 2{@] _sin 2{4 Z‘] 2[sinh 2{@] —sin 2%/5‘]) : (%lj
in?d /2 |G, (Co)-6G, (c cosh’d 42 (G, (—c)- G, (c
L [\/Z ](cl,,( -G, ))_;(G3p<_c>+g3,,(c))+ h [JZ ](04,,( -6, ()
sinh2c{4\/§]—sin L{A\E] sinh2c{4\/§]—sin2c{4 Z‘J
) h[ij[\m byle, )iz, )
Z[Sinh 2{4{/@ ] —sin 2{4 12]] ] (2]3

sin? [\/Z](c =G () sinh’ [\/Z](G Fa-6,0)




A.4. Three constants Cis (i= 0 to 2) in the Eq. (10)
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A.5. Four integral constants Cis (i=3to 6)in the Eq. (11)
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