Appendix D. Integrals

The Psin function are used as trial functions to approximate the displacement field in

different models. Let us useandw as two functions of displacement.
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This appendix present some integrals required when using these functions in a variational

model. The first integrals concern one displacement function only.
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These integrals are in term of dimensionless funct®hsG2 and G3, very similar in

their form.
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if a, =0, the first thetermis %cos(ﬁq),

b

if y, =0, thesemndtermis %cos(éq)

The next list of integral permits to determine the coeficient of the mass and stiffness

matices:
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These integrals are in term of four dimentionless functiehsFl, F2, and F5 very

similar in their form:

F4,,(x,.L,) =[SCLL,(x, L)+ SCL2,,(x,.L, )]
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These functions are based on 8 elementary func&@k] SC12 SC21 SC22 SC31
SC32,SC41 andSC42 They also are very similar and use the Psin coeffic@nig,, v,
andon.
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Singvp +aq):‘Epoqup +aq)2an + (5p + Bq)g

] o 0 b
SCG4 L )=
bl ) o
for y,+a,#0 else SC‘A]m(xa,La):LEcos(ép+Bq) (D.23)

. 0
sindy, - a, [posgy +(5, - Ba)0
SCA2,, (%, L) = —— 0
Yo — 0y
for y,-a,#0 else SC42,(x,L,)= icos(ap -B,) (D.24)

Some other integrals are needed especially to compute non-diagonal terms:

f_f ()aw(x) = LE6,(x, L) (D.25)
f LLZ al;f(x) 6;\/)\(/SX) dx = ,_—12 F3,(x.La) (D.26)

These integrals are based on a different type of funcii6rasdF3:
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These functions are in term of 8 other elementary funct@fis] SS12 SS21 SS22
SS31SS32SS41andSS42also based on the Psin coefficieats By, yh, andon.
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for a,-a,#0 else SS2(x,L,)= L—asin(ﬁp -B,) (D.30)
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for a,+y,#0 else SS%lpq(xa,La):%sin(Bp+5q) (D.33)
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for a,-y,#0 else SSBqu(xa,La) = %sin(ﬁp —5q) (D.34)
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b

Singyp _aq)%%ingyp _aq)zlxa + (613 - Bq)%

912, (5,) =
p q

for y,-a,#0 else SS42pq(xa,La) = %sin(ép - [Bq) (D.36)
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Some other integrals of third order are needed for modeling the distributed absorber:

ILZZ UGMvxpadx)x = ;—bz Edpy(X L) (D.37)
Iaf UM )OW(X) =16 6 (x,L) (D.38)
.Ix —L—au( OE( )a\g'iX) = 8L Elpq(xa’l-a) (D39)
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The detail of these integrals would be too long to present in this appendix since the the
size of the expressions is multipled by 4. However once the previous integrals are

programed, (D,37), (D,38) and (D,39) are not to difficult to programed.



