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Appendix D. Integrals

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

different models. Let us use u and w 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 functions G1, G2 and G3, very similar in

their form.

( ) 





+





= q

b

a
q

b

a
q

q
aaq L

x2
cos

L

L
sin

1
L,x1G βαα

α







+





− q

b

a
q

b

a
q

q L

x2
cos

L

L
sin

1 δγγ
γ



Appendix D. Integrals Pierre E. Cambou106

( ),cos
L

L
istermthefirstthe,0if q

b

a
q βα =

( )q
b

a
q cos

L

L
istermondsecthe,0if δγ = (D.6)

( ) 





+





= q

b

a
q

b

a
qaaq L

x2
sin

L

L
sinL,x2G βαα







+





+ q

b

a
q

b

a
q L

x2
sin

L

L
sin δγγ (D.7)

( ) 





+





−= q

b

a
q

b

a
qqaaq L

x2
sin

L

L
sinL,x3G βααα







+





+ q

b

a
q

b

a
qq L

x2
sin

L

L
sin δγγγ (D.8)

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 functions F4, F1, F2, and F5 very

similar in their form:

( ) ( ) ( )[ ]aapqaapqaapq L,x12SCL,x11SCL,x4F +=
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( ) ( )[ ]aapqaapq L,x22SCL,x21SC ++
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( ) ( ) ( )[ ]aapqaapqqpaapq L,x12SCL,x11SCL,x1F +−= αα
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These functions are based on 8 elementary functions SC11, SC12, SC21, SC22, SC31,

SC32, SC41, and SC42. They also are very similar and use the Psin coefficients αn, βn, γn,

and δn.
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Some other integrals are needed especially to compute non-diagonal terms:
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These integrals are based on a different type of functions F6 and F3:

( ) ( ) ( )[ ]aapqaapqqaapq L,x12SSL,x11SSL,x6F +−= α
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These functions are in term of 8 other elementary functions SS11, SS12, SS21, SS22,

SS31, SS32, SS41, and SS42 also based on the Psin coefficients αn, βn, γn, and δn.
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Some other integrals of third order are needed for modeling the distributed absorber:
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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.


