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PLATS

START

L;t,E, O

NE = number of element

1

Et3 E

)y m G 2(l+ )

CK[1,1] = D CK[1,2]= - Ck[1,3]=0
Ck[2,1] = D*U Ck[2,2] = D Ck[2,3] =0

(r-)
Ck1311 =0 Ckl|3,21=0 Ck[3,3] = D *-—--- —

Cyl1,1] = 5*G*1/6 Cyl 121 = 0

Cy|2.1]=0 Cy|2,2] = 5*G* 1/6

JL

xsinl 1] = --Yj0.6  1nctat =" 056
xsin[2] =-Jab | netap2i =" 106
xsinf8] ="' 106 nctaizj= " 06
xsinld] =" 106 | netaa)= ' 106

xsin[5] =0 . netal5]= " /(E6
xsin] ="' /06 nctaiea=o
xsinl7L=0 1neta[7]= ' /(16
xsin[8] =" /06 . netajs}= o
xsinl91 =0 , nctal 91= 0
WI =5/9 . 2=8/9

|
o
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>< |=1toNE

.

/xcoor[ll],ycoor[ll]/

NB]
NI6]
N[7]
N[e]
N[1] = (I/4)*
NI2] = (Ii4)*
N3] = (I/4)*
(1)

1/12)*(1-neta[J])*( 1-xsin[J]2
112)*(I+xsin[j])*(I-ncta[jf)
12)*(I+neta[J])*(I-xsin[J]2
12)*( 1-xsin[J])*( L-netafJ]2)
( L-xsin[J])*( 1-netafj]) - (L/2)*(N[8]+N[5])
(Ixsin[J])*(I-ncta[J]) - (1/2)*(N[5]*+N|61)
[+xsin[J])*("+ncta[J])-(112)*(N[6]+N[7])
J¥(N[TI+N8])

—_— =~

(
NI4] = (14)*(IxsinI])*(+nctafj]) - (112



;

N[I],J: = (xsin[J]/2)+(ncta[J])/4)-(xsin[J]*neta[J]/2)-(neta[J]74)

N[2] = (xsin[J]/2Mneta[J]/4)-(xsin[J]*neta[J]/2)+(neta[J]74)

N[3] = (xsin[J]/2)+(neta[J]/4)+(xsin[J]*neta[J]/2)+(neta[J]24)
N[4] L= (xsin[J]/2)+(neta[J]/4)-(xsin[J]*neta[J]/2)-(neta[J]24)
N[5] = -xsin[J]*(I-neta[J])

N[6] =(LnetafJ]2/2

N[7] %= -xsin[J]*(I-neta[J])

N[8] £ = (neta[J]21)/2

Nf1], = (xsin[J]/4)-(xsinZJ]/4)+(netatd]/2)-(xsin[J]*neta[J]/2)
N[2] 1 = (-xsin[J]/4)-(xsinZJ]/4)+(neta[J]/2)+(xsin[J]*netalJ]/2)
N[3] 1 = (xsin[J]/4)+(xsinZJ)/4)+(neta[J)/2)+(xsin[J]*neta[J]/2)
N[4] 1 = (-xsin[J]/4)+(xsinZJI/4)+(neta[J)/2)-(xsin[J)*netalJ]/2)
N[5] L = (xsin|J]21)/2

N[6] 1 =-ncta[J]*(I+xsin[J])
N[7], =(l-xsin[J)2/2
N[8] 1 =-neta[JJ*(L-xsin[J])

J[LI] = N[I] ,¢*xcoor[I]+ N[2| ,A*xcoor[2]+...+ N[8] ,"*xcoor[§]
J[L1] = N[I] ~*ycoorl 1]+ N[2] 1):*ycoor[2]+...+ N[8] 1:*ycoor[§]
J21 1=N[1] L *xcoorf 1]+ N[2], *xcoor[2]+...+ N[8] 1 *xcoor[§]
J[22] = N[I] 1 *ycoor(l]+ N[2], *ycoor[2]+...+ N[8]1 *ycoor[8]
detd = JL1]%9[2,2] - J[1,2]*J821]
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N(I1],, = (J[2,2)/det))*N[11] & - ([1,21det)*N([I1]

N[11] A (-J[2,1])/detd)*N[11] €+ (0L 1Vdet)*NI]

v

)

v

Bil1,3k-21= 0, Bl 1,3k-11= Nikl, , By[1,3k]=0
By[2,3k-21= 0, Bel2,3k-11= 0 , By[2,3k] = N[kl

Byl3,3k-21= 0, Byl3,3k-11= NIkl  , B[3,3k] = N[kl

!

By [1.3k-21= NIk],, , By [1.3k-11=N[k] , By[1,3k]=0

By [2,3k-2] = NIKL, BY[2,3k-l] ROV B-Y[2,3kl = N[k]




P(1,1]=1,P[1,2] = xsin, P[1,3] = neta

P[1,4]=0,P[1,5]=0
P[2,1]=0, P[2,2] =0, P[2,3] = xsin
P[2,4] =1, P[2,5] = neta

False

True

-

P[1,1]=1,P[1,2] = xsin, P[1,3] = neta
P[1,4]=0,P[1,5]=0 ,P[1,6]=0

False
P[2,1]=0,P[2,2] =0, P[2,3]=0
P[2,4] = 1, P[2,5] =neta, P[2,6] = xsin
False
True
P[1,1]1=1,P[1,2] = xsin, P[1,3] = neta, , P[1,4] = xsin*neta

P[1,5]=0,P[1,6]=0,P[1,7]=0, P[1,8] =0

P[2,1]=0,P[22]=0,P[2,3]=0,,P[2,4]=0

P[2,5] =1, P[2,6] = xsin, P[2,7] = neta , P[2,8] = xsin*neta




True

KB = KB+WI*W1* B, Cy By*t*det)
Gg = Gg +WI*WI* P'Cy B *t*det)

Hg = HogtWI*W1* PTCy P*t*det)

J<5

False

14

@ False

True

KEfl] = KB+G”" H~'Ga

END

5
KB =KB+WI*W2* B, Cy B*t*det)
Ga =G tW1*W2* P Cy By *t*det)

Hg = HotW1*W2* PTCy P*t*det)

KB = KB+W2*W2* B~ CK BK*t*detJ
Ga - Ga+W2*W2* P Cy By*t*detJ

Ha = Ha+W2* 2* PTCy P*t*det]



HMPL5

START

L,t,E,

NE = number of element

SK[1,l]= 12/E/t3 SK[1,2]=-12*U/E/t3  k[I,3] =0
k[2,1] = -12*1)/ E/t3  k[2,2] = 12/E/t3 $J2,3]=0
( )
Sk[3,1]= 0 Sk[3,2] =0 Sk[3,3] = 24*— j -

Sy[1,1] = 12*(1+U)/(5E1) Syl 1,21 =0

7[2,1]1= 0 Sy[2,2] = 12*(1+U)/ (5E1)

xsinl ] = -1V, netafl] =-1/3
xsin[2] = ,neta2] =-1/V s
xsin[3| = \/'si, neta[3]= 1/-\/3
xsin[4] = -1/" [~ lneta[4]= 1/V s



> < 1=1 to NE

-

;

/xcoor[ll] ,ycm)rlll]/

;

2

J=1to4

N[1] = (/4)*(I-xsin[3])*(I-neta|J])-(1/4)*N[5]

N(2] = (I4)*(I+xsin[J])*( I-netald]) - (L/4)*N[5]
N13] = (1/4)*(I+xsin[Jl)*(1+neta[J]) - (J/4)*N[5]
N141 = (I/4)*(I-xsin[J])*(I+ncta[J]) - (1/4)*N[5|
N[5] = (I-xsin(J]2)*( L-netatJ]2)

N[ 1] = (-1/4)*(I-neta[J]) + xsin[II*( L-neta[J]2)/2
N[2] = (I/4)*(I-neta[J]) + xsin[J]*(I-neta]jf)/2
N[3]  =(I/4)*(1+nela[J]) + xsinl JJ*( 1-neta]jf)/2
N[4]  =(-I/4)*(I+nctaldl) + xsin[J]*(I-ncta[J]2)/2

N[5] ¢ = -2*xsin|J]*(I-neT

0



N[1] m = (-1/4)*(1-xsin[J]) + neta[J]*(1-xsin[J]’)/2
N[2] sq = (-1/8)*(1+xsin[J]) + neta[J]*(1-xsin[J]’)/2
NI[3] ,yy = (1/4)*(1+xsin[J]) + neta[J]*(1-xsin[J]")/2

N[4] = (1/4)*(1-xsin[J]) + neta[J]*(1-xsin[J]")/2

N[S] .= -2*netalJ]*(1-xsin[J]")

'

al = (1/4)*( -xcoor(1) + xcoor(2) 4+ xcoor(3) - xcoor(4))
a2 = (1/4)*( -xcoor(1) - xcoor(2) + xcoor(3) + xcoor(4))
a3 = (1/4)*( xcoor(1) - xcoor(2) + xcoor(3) - xcoor(4))

bl = (1/4)*( -ycoor(1) + ycoor(2) + ycoor(3) - ycoor(4))
b2 = (1/4)*( -ycoor(1) - ycoor(2) + ycoor(3) + ycoor(4))

b3 = (1/4)*( ycoor(1) - ycoor(2) + ycoor(3) - ycoor(4))
D1 =al*b2 - a2*bl
D2 = al*b3 - a3*b!

D3 = a3*b2 - a2*b3

detJ = DI + D2*xsin[J] + D3*netalJ]

v

N[I], = (b2+b3*xsin[J])*N[I1] & - (b1+b3*netal J*N[I1] ,y,

N[I1] s (al+a3*neta[J])*N[I1] £ - (a2+a3*xsin[J])*N[II] m




l

Bxl1,3k-2]= 0, By[1,3k-1]= N[kl,, , By[1,3k]=0
By[2,3k-2]= 0, By[2,3k-11= 0 , B[2,3k]=- N[k,

Bk(3,3k-2]= 0, Bi[3,3k-1]= N[KI,. , Bl3,3k] = - N[k],
y X

|

By [1,3k-2] = NIk, , BY[1,3k-l] =0 By[I,Jk] = - detJ*N[k]

By [2,3k-21 = NIkl,, , By [2,3k-1] = det*NIk] , By[2,3k1=0

11X

Pb[1,1]1=1, Pb[1,2] =al*al*xsin[J] , Pb[1,3] = al*al*necta[J], Pb[1,5] = a2*a2*xsin[J] ,
Pb[1,6] = a2*a2*netalJ]

Pb[2,2] = b1*bl*xsin[J], Pb{2,3] = bl*bl*neta[J] , Pb[2,4] = [, Pb[2,5] = b2*b2*xsin[J] ,
Pb[2,6] = b2*b2*neta [J]

Pb[3,2] = al*bl*xsin[J], Pb[3,3] = al*bl*netalJ] , Pb[3,5] = a2*b2*xsin[J], Pb[3.6] = a2*b2*netalJ] .

Pb[3,7] =1

Ps[1,1] =1, Ps[1,2] =b2*xsin[J], Ps[1,3] = bl*xsin[J]+b2*neta[J], Ps[1,5] = bl *neta[J]
Ps[2,2] = a2*xsin[J], Ps[2,3] = al*xsin[J]+a2*netalJ], Ps[2,4] =1, Ps[2,5] = al *neta[J]

'

Gb =Gb+Pb B,

Ga = Ga+ Ps' By

Hb = Hb+ Pb' Sy Pb*det)

Ha =Hat Ps' S, Ps*det




KE[I]=Gb' *Hb'*Gb+Ga' *Ha ' * Ga

O




BUBBLE4

START)

L.t E,
NE = number of element

SK[LI]= 1E SK[12] = -UIE SK[1,3] =0
Skl =-UE  SK2,2]=1/E SK[2.3] =0
SK[3,1] =0 SK[3.2] =0 K33 = LU

J[LY] =t*(+U)IGE) (12 =0
Sy[2.—0 Sy[22] = 2* (L+U) (E)

xsin[1]=-1/V~A  1netal] =-1/Vs
xsin[2] = 1/V's  1Incta[2] =-M~ps
xsin[8] = 1/Vs  1nela[3]= LIV s
xsin[4] =-1/VA I ncta[d]= 1/V s

v

1]
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1=1toNE

G
/xcoor[ll],ycoor[ll]/

v
@

1

N[1] = (1/4)*(1-xsin[J])*(1-ncta[J])

N[2] = (1/4)*(1+xsin[J])*(1-neta[J])
NI[3] = (1/4)*(1+xsin[J])*(1+neta[J])
N[4] = (1/4)*(1-xsin[J])*(1 +netalJ])

l

N[1] £ = (-1/4)*(1-netalJ])
N([2] E= (1/4)*(1-netalJ])
N[31 g =(1/4)*(1+neta[J])

N[4] ¢ =(-1/4)*(1+neta[J])




N [I],n =(-/4)*(I-xsin[J])
N[2] . (-1/4)%( 1+xsin[J])
N[3] & /4)*(+xsin[J])

N[4] ,,1=( /4)*(I-xsin[J])

JILI] = N[I] .( *xcoorfl ]+ N[2] 1( *xcoor[2]+...+ N[4] .( *xcoor[4l
J[1,9 = N[I] L *ycoor[ 1]+ N[2I .( *ycoor[2]+...+N[4] .( *ycoor[4]
J[2,1] = N[I] ,,2*xcoorfl ]+ N[2] ,, Txcoor[2]+...+ N[4] ,,Txcoor[4]
J2,21= N[ 1] ,,T*ycoorl ]+ N[2] ,, T*ycoor[21+...+ N[4],,1*ycoor[4]
detj = J[1,1]3f2,2] - J[1,2]*3[2,1]

N, = (J[2,2]/det)*N[11] e (J[1,2)/detd)*N[11] m

NI[IT] Y ¥ (-J12,11/detd)*N[11] &+ UL, T ded)*NIT Ly

BB| 1]= (I-xsin[J]2*( I-neta[J]2)
BB[2]= xsin[JI*(I-xsinfJ]2*(I-neta[J]2)
BB| 3]~ nctal JJ*( L-xsinl J]2*( L-netal J]2)

122



BB[1] = -2*xsin[J]*(I -neta[J]2)
BB[2] = -2*xsin[J]2*(1- neta[d]d) + (I-xsin[J]2* (I-neta[J]2)
BB[3] =-2*xsin[J]*neta[J]*( L- neta[J]2

BB[1], =-2*neta[J]*(l - xsin[J]2
BB[2], =-2*xsin[J]*neta[J]*(l - xsin[J]
BB[3]. =-2*neta[J]2(l - xsin[J]2) + (I-xsin[J]2* (I-neta[J]2

BB[I1] , = (J[2.2)/det))*BB( 1] Eis (J[1,2)/detd)*BB(I1] n

BB[I1] w” (-J[2,1)/dets)*BBI11] £ ¥ (J[1,1)/det))*BB[I11] n

#

Bxl1,3k-2]= 0, Byl 1,3k-11= (-V2)*NIKk],_ , By[1,3k]=0
By(2,3k-2]1= 0, Byl2,3k-11= 0, By[2,3k] = (-U2)*NIk],,

Bkl3,3k-2]= 0, By[3,3k-1]= (-V2)*N[k], , Bil3,3k] = (-v2)* N[k],_




By [4,3k+11=NIk], , B¢ [4,3k+2] = (-V2)*NIK] , B [4,3k+3] =0

By [5,3k+1]1=NI[K],, , Bx[5,3k+2] =0, Bi[5,+3] = (-V2)*N[K]

BL[1,1]=0, BL[1,2] =0, BL[1,3] =0,
BL[1,4] = (-v/2)* BB(1],,
BL[1,5] = (-v2)* BB[2] ,,
BL[1,6] = (-v2)* BB[3] ,,

BL[1,7] =0, BL[1,8] =0, BL[1,9]=0

BL[2,1]=0,BL[2,2] =0, BL[2,3]=0
BL[2,4] =0, BL[2,5] = 0, BL[2,6] =0
BL[2,7] = (-t/2)* BB{ ] 5y
BL[2,8] = (-t2)* BB[2}] sy

BLI2,9] = (-2)* BBI3],,

BL[3,1]1=0, BL[3,2] = 0, BL[3,3] = 0
BLI3,4] = (v2)* BB[1]
BLI3,5] = (v2)* BBI2]
BLI3,6] = (v2)* BB[3]
BLI3,7) = (v2)* BB[1]
BLI3,8] = (v2)* BB[2]

BL[3,9] = (-v2)* BB[3] ,,
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BL[4,1] = BB[1] ,,

BL[4,2] = BB[2]

BL[4,3] = BB[3]

BL{4,4] = (-v2)* BBJ[1]

BL[4,5] = (-v2)* BB[2]

BL{4,6] = (-v2)* BB[3]

BL[4,7) =0, BL[4,8] = 0, BL[4,9] = 0

BL[S,1]=BB[l],,

BLIS,2] = BB[2] ,,

BL(5,3]=BB[3]
BL[5,4=0,BL[5,5=0, BL[5,6] =0
BLIS,7] = (-v2)* BB[1]

BLI[S,8] = (-1/2)* BBI2]

BL[5,9] = (-v2)* BB(3]

'

PI1,4(11)-3]=1
P[11,4(11)-2]=xsin[J]
P[ILA4(I1)-1]=netalJ]
P1L,4(11)]=xsin[J]*neta[J]

'
;f
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Ha=Ha+ (t31 2)*PT* K * P*cet]
Ga= Ga+ (t312)*pl* BK*deU
Ra=Ra+ (t312)*PT* BL *detJ

r
GB = Ga- Ra*(RaT* Ha 1* Ra)'1* RaT* Ha 1* Ga

1r
KE[l] = GBT* Ha ' *GB



MiSP4

START #

L,t,E, O

NE = number of element

Et3 E
G=
20 ) 2 (uu)
Ck[1,1]1= D Ck[1,2] = D*U  Ck[1,3]=0
Ck[2,1]= * Ck[2,2] = D Ck[2,3] = 0
Ck(3,1]1=0 Ck[3,2]= 0 Ck[3,3] = D* 0
Cyll,)] = 5*G*t/6 Cy[l,2] =0
cy[2.]1=0 Cy[2,2] = 5*G*1/6
y

xsinf] = -\/~1 Ineta[l] =-1/Vs
xsin[2] = \/-sfi 1neta[2] =-1/V 3
xsin[3]= 1/Vs | neta[3)= v
xsinf4] =-1/V s, neta[4]=

Lr



>< |=1toNE

G,

v

/xcoor[ll],ycoor[ll]/

-

T

J=1t04

N[ L= (I/4)*(I-xsin[J])*(I-neta[J])

N[2] = (1/4)*(I+xsin[J])*(I-ncta[J])
N[3] = (I74)*(I+xsin[J])*(I+neta[J])
NF4] = (I74)*(I-xsin[J])*(I+ncta[J])

N[I] = (-24)*(Lneta[J])
N[2] j==(1/4)*(I-neta[J])
N[3] =(1/4)*(I+neta[J])
N[4] £=(-1/4)*(I+neta[J])



N[1] m= (-1/4)*(1-xsin[J])
N[2] = (-1/4)*(1+xsin[J])
N[3] ,n=(l/4)‘(|+xsin[.l])

NI[4] = 1/4)*(1-xsin[J])

}

J[1,1] = N[1] , g*xcoor{ 11+ N[2] , g*xcoor[2}+...+ N[4] , g *xcoor(4]

J[1,11=NI[1],,g*ycoor{ 1]+ N[2] , g*ycoor(2]+...+ N[4] , £ *ycoor[4]

32,11 = NI1],*xcoor{ 1]+ N[2] , n*xcoor{2]+...+ N[4] , y *xcoor(4]
312,21 = N[1], n*yeoor{ 1]+ NI2J, n*ycoor(2]+...+ N[4] , n*ycoor(4]
det) = J[1,11*J[2,2] - J[1,21%J(2,1]

N[, = ([2,2Vded)*N{HH] g - (O11,21/det)*N(IT]

NI[1] 43 (-J[2,11/detd)*N[11] £t (J[1,1)/detd)*NI11] m




BK[L3k-2] =0, BK[13k-1]= N[K]x, BK 13 = 0
BK2:3k-2] =0, BK23k-1]=0 18K2:3K] = N[Kly
BK(33k-2] = 0 1BK{3,3k-1]= Nk, BK33K] = N[K]x

PhtIlA(11)-3]l
Ph[IL4(1)-2]=xsin[J]
Po[ITA(I)-]=netaf]]

Phi I 4(11)]=xsin[J[*ncta]J]

_ = =

©

Psf1,1]= 0, PsfL2] = (J[2.2]/ cetd) , Psfl,3] = (-J[1,2]/det])
Psf 1.4] = ncta[J]*Ps[l,| J+xsin[J]*Ps[ 13]

P15 =0, Psf16l=0, PsfL7] =0, PsfL8] =0, PsfL9) =0
Psf1,10] = (-J[21]/ detJ), Psf1,.11] = (J[LL]/ cet))

Psf 1,12] = netalJ*Psf 1,10]+xsin[J]*Ps[l,| ]

Psf1] = 0, Psf2.2] = 0, Ps[2:3] = 0, Psj24] = 0, Psf25] = 0

Psf2.6l = P 110], PS[2.7] = Pf1,11] Psf28] = Pf 1121
Psf291 =0, Pf2.10] = PF1.2], P2.1]= P13 , Psf2,12] = P 14



13

Bs[l,[]=-05 , Bs[1,2]=0.5J[1,I] , Bs[l,3]= 05*J[L.]
Bs[14]= 05 , Bs[l,5]= 05+ L] , Bs[1.3]= 05412
B[ 17]=0, B 18]=0, B[ 191=0, Bs[1,101=0

B[ L11]=0, B 112]= 0

Bs[2,1]= 0 1Bs[2,2]= 0 1Bs[2.3]= 0

Bs[2.4]= 05, Bs[2.5]= 05+[2.1] 1Bs[26]= 054J[2]
Bs[2,7]=05 , Bs[28]= 05J2.4] , Bs2.9]= 05+[2.2]
Bs[2,10]= 0 1Bs[2, 1]=0,, Bs[212]=0

Bs[3,1]=0, Bs[3,2}=0, Bs[3,3]=0 1Bs[3,4]=0

Bs[3,5]= 0 1Bs[3,6]=0

Bs[3,7]= 05 , Bs[3,8]=0.5%J[1,I] , Bs[3,9]=0.5*][12]
Bs[3,10]=-05 , Bs[3,1[]=0.5*J[1,1] , Bs[3,12]= 0.5*][ 17]

Bs[4,[]=-05 , Bs[4,2]=0.5%][2,1] , Bs[4,3]=05*][22]
Bs[4,4]= 0 1Bs|4,5]= 0, Bs[4,6]= 0

Bs[4,7]=0, Bs[4,8]= 0, Bs[4,9]= 0

Bs[4,10]=05 , Bs[4, 1]=0.5*J[2,1] , Bs[4,12]= 0.5*)[2,2]

Al 11]= 0.5*%(1-netaf}])
A[L2=0

A[l,3] = 0.5%(I+neta[J])
A141=0

A[2,]=0

AI221 = 0.5%(I+xsin[J])
Al23]=0
AJ2,4=0.5*(1-xsin[J])
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Bsb=J"'*A*Bs
Kum = Kum + (B, * Pb + Bsb*Ps)*det)

Kmm = Kmm — (Pb" * C ' *Pb +Ps' * C, ' * Ps)*det)

KE[1] = - Kum' * Kmm ' * Kum




PLAT8HR

START

L,t,E,V

NE = number of element

D= L] .. 0 - -~

12 1- 2] 2(1+ )
CK[1,]]=D C[12= * CK[1,3] =0
Ck2l= * CK22 = Ck[23]=0

Ck31=0  Ck32 =0 CK[33)= *

Cyfl1] =5*G*/6 Cy[1,21 =0
Cy[2,1=0 Cy[2,2| =5*G*1/6

xsinl 4]=-"/0.6  Inctal 1] =-1 106
xsin[2] = V06 Inctal2=-_,06
ysinl3]= .06 |, neta[3l= -06
xsinl4l=-+ 0.6 Incta[4l= V 0.6
xsinl5] =0 , nctal5l=--s/0.6
xsin[6] = V0.6, neta[6]=0
xsinl7]=0 Lneta[7]= -3 0.6
ysinf81=-.,06  ncta[8]=0
xsinl9L =0 , netal9)=0

WI =5/9 , 2=809



[
&
/xcoorlll]l,ycoorllll/

O

N| 5] = (112)*( 1-netafj])*( I-xsin[Jf)
N[6] = (I/2)*(I+xsin[J])*(I-ncta[J]2
N[7] = (I22)*(I+neta[J1)*(I-xsin[jf)
N| 8] = (I12)*( |-xsin[J])*( -neta[J]2
Nil ] = (V4)*( 1-xsin[J])*( 1-neta[J]) - (L/2)*(N[8]+N[5])
N[2] = (I/4)*(I+xsin[J])*(I-neta[J]) - (1/2)*(N[5]+N[61)
N[3] = (L4)*(1 +xsin[J])*(I+neta[J]) - (112)*(N[6]+N[7])
Nf4]=(1/4)*(I-xsin[J])*(I+nctaldl)-(112)*(N[7]+N[8])



L9}
L[]
L{e]
L[7] = (122)*( I+neta[J])*( Lxsin[J]2 - 0.5*L[9]

L[8] = (I/2)*( Lxsin[J])*( Lnctaff]d - 0.5*L[9]

L{I] = (1/4)*(I-xsin[J])*(I-neta[J])-(1/2)* (L [8]+L [5])-0.25*L[9]
L[2]=(1/4)*(I+xsinfJl)*(I-netafdl)-(1/2)*(L [5]+L[6])-0.25*L[9]
L[3] = (I/4)*(L+xsin[J])*(I+neta[J]) - (I/2)*(L[6]+L[7]) - 0.25*L[9]
L[4] = (I/4)*(I-xsin[J])*(I+neta[J]) - (L2)*(L[7]+L[8]) - 0.25*L[9]

(I-xsin[J]2*(I-neta[J]2
(2)*(I-neta[J])*( I-xsin[J] )- 0.5*L(9]
(I2)*(I+xsin[J])*(I-neta[J]2-0.5*L[9]

N[1],¢ = (xsin[J)/2)+(netafJ]/4)-(xsinfJ[*ncta[JI/2)-(neta]J]24)

N[2] £L= (xsin[J]/2)-(neta[J)/4)-(xsin[J]*nela[J]/2)+(netafJ]24)
Nf3] £L= (xsinfj|/2)+(neta[J]/4}+(xsin[J]*netalJ]/2)+(neta[ J]24)
N[4] = (xsin[J)/2)+(netalJ]/4)-(xsin[J[*neta[]/2)-(ncta[J]24)

N[5] ,¢ = -xsin[J]*(!-ncta[JI)

N[6] = clnetafJ]2/2

Nf7] A= =xsin[J]*(I-neta[J])

N[8] = (neta[J]21)/2

N[1],r| = (xsin[J])/4)-(xsinZJ]/4)+(neta[JI/2)-(xsinfJ| *nela[JI/2)
N[2] 1 = (-xsinfj j/4)-(xsinZJ]/4)+(neta[J)/2)+(xsin[J]*neta[J]/2)
N[3] ,, L= (xsin[J)/4)+(xsin2J)/4)+(ncta[J]/2)+(xsin[J]*neta[J]/2)
N[4] ,q = (-xsinfJ]/4)+(xsin2i]/4)+(netafJ]/2)-(xsin[J]*neta[J]/2)
N[5] , 1= (xsinfj]21)/2

N[6] , 1j = -netafJ]*(I+xsin[J])

N[7] ,,1= (I-xsin[J|22

N[8] , q = -neta[J]*( L-xsinfj])

0
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v

J[1,1]=NI[1] .é‘xcoor[l]+ N[2] ,E_'*xcoor[2]+...+ NI[8] ,&‘xcoor[S]

J[1,11= N[1],g*ycoor{ 11+ N[2] , g*ycoorl2]+...+ N[8] ,£*ycoor(8]
J[2,1] = N[1] , n*xcoor{ 1]+ N[2] , n*xcoor(2]+...+ N[8] , n*xcoor(8]
J[2,2] = N[1], n*ycoor(1]+ N[2], n*ycoor{2]+...+ N[8] , 5 *ycoor(8]
detd = J[1,1]*J[2,2] - J[1,2]*)(2,1]

LI1),e = (neta[J]-1)/4+xin[J]*(1-netal J)*)/2+0.5* (xsin[J]*(1-neta[J])+(1-neta[J]’)/2-2*xsin[J]*(1- neta[J]’))

L[2] & = (1-neta[J])/4+xin[J]*(1-netalJ]')/2+0.5*(xsin[J]*(1-neta[}]}+(netal )]~ 1)/2-2*xsin[J]*(1- netalJ]))
LI3] & = (1+neta[J])/4+xin[J]*(1-netalJ1')/2+0.5*(xsin[J]*(1 +netal J])+(neta[J]"1)/2-2*xsin[J]*(1- neta[J]"))
L14] & = (-1-netalJ))/4+xin[J]*(1-neta[J]")/2+0.5* (xsin[J]*(1+netalJ])+(1-netal ]')/2-2*xsin[J]*(1- neta[J]"))

LIS] g = -xsin[J]*(1-netalJ])+xsin[J]*(1- neta[J]")

LI6] & = (1-netalJ]')/2+xsin[J]* (1- netalJ]’)

L7 g = -xsin[J]*(1+netal )])+xsinfJ)*(1- netalJ]’)

LI8] & = (netalJ1™-1)/2+xsin[J]*(1- netalJ])

l

LI1] 1y = (xsinlJ]-1)/4+netalJ]*(1-xsin[J]°)/2+0.5*(netal J]*(1-xsin[J])+(1-xsin[J]')/2-2*neta[J]*(1- xsin(J]"))

L[9] E= -2*xsin[J]*(1- nclal.l]l)

LI2] ,y = (-1-xsinlJ])/4+netalJ]*(1-xsin[J]')/2+0.5*(netal J1*(1+xsin[J))+(1-xsin[J])/2-2*netal J]*(1- xsin[J]*))
LI3] .y = (1+xsin[J])/4+netal J]*(1-xsin[1]')/2+0.5* (neta[J]*(1 +xsin[J])+(xsin[J]"-1)/2-2*neta[J]*(1- xsin[J]"))
LI4] , = (1-xsin[J))/4+netalJ]*(1-xsin[J]’)/2+0.5*(netal ] *(1-xsin[J])+(xsin[J]*~1)/2-2*neta[J]*(1- xsin[J]*))

LIS) ,n = (xsin[J]*-1)/2+neta[J]*(1- xsin[J]")

LI6] .y = -netalJ]*(1+xsin[J]+netalJ]* (1- xsin[J]’)

LI7) iy = (1-xsin[J]")/2+netalJ]*(1- xsin[J]")

LI8] .y = -netalJ]*(1-xsin[J]+netalJ]* (1- xsin{J]")

LI9] . = -2*netalJ]*(1- xsin[J]")
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L], = ([2,2)/detd)*L[11] £ - (J[1,2)/detd)*L[11] n

L(11] s (-J[2,1)/detd)*L[11] £t (J[1,1Vdetd)*L[11] m

O

BKf,3k-21 = 0,B Kl 3k-1]=L[K] x, BJI,3k] =0
BK23k-2] = 0 1BK23k-1]= 0 , BK23K] = L[K]v
BK3:3k-2] = 0, Bi{33k-1]= LIKly, BK3.3K = LIK]x

BK{1,25]=L[91X BI{1,261=0
BK[2,25/= 0 BK{2,26]=-L[9].y
BK3,25]= L[9]y BK{3,26]= - L[9]x

J5: KB = KB+W1*W1* B CKBKt*det]
5<J<9: KB = KB+W1*W2* B CKBK!t*dc:]
J70: KB = KB+W2*W2*  CKBKt*det]



138

J<5

True

xsinf]=-1/V3 reta[]=-1/" 13
xsinf2] = 11-vi3 , neta[g] =-1 ayn
xsin[3] = IV3 | neta[3]= 1V 3
xsin[4) =-1/V3 , neta[d]= 1V 3

N[3] =
Nf6| =
N[7 =
N[8] = (1/2)*( L-xsin[J])*( I-neta[J]2

N[I] =(1/4)*(I-xsin[J])*(I-neta[J])-(112)*(N[8]+N[5])

(1/2)*( L-nctalJ])*( 1xsin[J]2
(12)*(I+xsin[J])*( L-neta[J]2
(M2)*([+neta[d])*(1-xsin[J]2
(

N[2] = (A4 LorsinfaIH( Enctaf) - (LI2)*(N[S]N[B))
N[3L = (4Y*(h+xsin[a])*(+netalJ]) - (U2)*(NSJ+N[7])
N[4] = (114)*(i-xsin[J])*(+neta[J]) - (L2)*(N[T]+N[S])

L9
L]
L|6]

[T

-xsin[J[2*( LnctalJJ2)

2)*(I-netafj])*(I-xsin(jf) - 0.5*L[9]
2)*(I+xsin|J])*( I-neta(jf) - 0.5*L[9]

L{7] = (12)*( I+neta[J])*( L-xsin[J] - 0.5*L[9]

81 = (112)*(I-xsin[J1)*(1-neta[J]2) - 0.5*L[9]

1/A)*( Lxsin[J])*( Lneta[J]) - (112)*(L[8]+L[5]) - 0.25*L[9]
A)*(I+xsin[J])*(I-neta[J])-(1/2)*(L [5]+L[6])-0.25*L[9]
A*( [+xsin[J])*(1+netalJ]) - (L2)*(L[6]+L[7]) - 0.25*L[9]
A)*(I-xsin[J])*(I+neta[J])-(112)* (L [7]+L[8])-0.25*L[9]

b

1 1 11 1 11
— — — —

L1
L7
L3
L4

= —

1 11 1 11
N N S S
=



N[1 ],g = (xsin[J]/2)+(ncta[.l]/4)-(xsinl1I“ncla[]]/2)-(nela[.l]2/4)

N[2] , = (xsin[J)/2)-(neta[ J}/4)-(xsin[J]*neta[J]/2)+(netal J]'/4)
N[3] £ = (xsin[J)/2)+(netal J)/4)+(xsin[J]*neta[1)/2) HnetalJ] /4)
N[4] & = (xsin[J)/2)+(netalJ)/4)(xsin[J]*netal )/2)-(netalJ]'/4)
N[S) g = -xsin[J]*(I-netalJ]) NI6] ¢ = (1-neta[J]')2

N[7] & = -xsin[J]*(I-neta[J]) N[8] £ = (netalJ]"~1)/2

v

N[1].1y = (xsin[1}/4)-(xsin[J}/4)+(neta[ }}/2)-(xsin[J]*neta[J}/2)

N[2] , y = (-xsin[J)/4)-(xsin'[J)/4)+(neta[J)/2)+(xsin[J]*neta[ J}/2)
N[3],q = (xsin[J}/4)H(xsin'[J/4)+(netal J/2)+(xsin[J]*neta[ 1)/2)
N[4] , 5y = (-xsin[JVa)+(xsin[J)/4)+(netalJ)/2)-(xsin[J]*neta[ )/2)
NIS],q = (ssin{J)<1)/2

N[6] , yy =-neta[J]*(1+xsin[J])

N[7] = (1-xsinJ]’)2

N|[8] o -netalJ|*(1-xsin|J})

4
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LITLg = (netalJ]-1)/4+xin[J]*( 1-netalJ]')/2+0.5*(xsin{J}*(1-neta[ J])+(1-neta[J]')/2-2*xsin[J]*(1- neta[J]"))
LI2] , = (1-netal J])/4+xin[J]*(1-neta[]")/2+0.5* (xsin J]*(1-netal ])+(neta[ ]~ 1)/2-2*xsin{J]|*(1- neta[J]"))
LI3] & = (1+netalJ])/4+xinlJ]*(1-netalJ')/2+0.5* (xsinlJ]*(1-+netal s+ (netalJ]'-1)/2-2*xsinlJ1*(1- neta[J])
LI4] & = (-1-neta[J])/4+xinlJ]*(1-netal J1')/2+0.5*(xsinl J]*(1 +netal J))+(1-netalJ]')/2-2*xsin[J]*(1- netalJ]")

LIS] g = ~xsin[J]*(1-netalJ]) +xsin[J]*(1- netalJ]’)

LI6] & = (1-netalJ')2+xsinlJ1* (1- netalJ]’)

LI7] & = -xsin[J]*(1+netal 1) +xsinlJ]*(1- netalJ]")

LI8] g = (neta[J]-1)2+xsin[J]*(1- netalJ])

L[9] = -2*xsin[J]*(1- netalJ]’)
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L[] = (xsin[J]-1)/4+neta[J]*(I-xsin[J] )/2+0.5*(ncta[J]*(I-xsin[J])+(I-xsin[J] )/2-2*neta[J)*(I- xsin[J] ))
Li2] . = (--xsin[J])/4+neta[J]*(I-xsin[J]2/2+0.5%(neta[ J]*(I+xsin[J])+(I* Xsin[J]2/2-2*neta[]*(I- xsin[J]2)
L[3] . = (I+xsin[J])/4+neta[J]*(I-xsin[J]2/2+0.5* (neta[ J]*(I+xsin[J])+(xsin[J]21)/2-2*neta[J]*(I- xsin[J]2)
L[4] > = (*-xsin[J])/4+neta[J)*(I-xsin[J]2/2+0.5*(neta[ J]*(I-xsin[J])+(xsin[J]21)/2-2*neta[ J]*(I- xsin[J]2)
L[] « = (xsin[J]21)/2+neta[J]*(I- xsin[J]2 L[6] . =-neta[J]*(i+xsin[J]+neta[J]* (1- xsin[J]2)

L[7]. = (I-xsin[J]2/2+neta[J]*(I- xsin[J]2 L[8] . =-neta[J]*(I-xsin[J]+neta[J]* (1- xsin[J]2

L[9] . =-2*neta[JI*(I- xsin[J]2

—_

« b

By [1.3k-2] = NIK] X, By[I,3k-1| = LIkl , By[1:3k] =0
By [23k2] =N, By[2.3k-1] =0 , By[2,3K] = LI

3
B[S . BIL261=0
By 12,251=0 BK2.261= -L[o1

IP] PLAT8
Ga =Ga + PTCy By*t*det
Ha = Ha+PTCy P*t*dct]

J>«-

KEfll = KB+Gq h”1Ga
static condensation KE(26,26) to KE(24,24)

< END




' 23 2516
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