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ภาคผนวก

รายละเอียดผังงานการสร้างเมตริกซ์สติฟเนสของาเนส่วนต่าง ๆ

ก. ช ํ่นส ่วน PLAT8

1
Et3 E

“ ' ซ ์
, - ๙ )  ■ G 2 ( l + ง )

CK[1,1] =  D CK[1,2] =  อ • บ C k [1,3] = 0

C k [2,1] = D *U C k [2,2] = D Ck [2,3] = 0

Ck13,11 = 0 C k |3,21 = 0
( l - ง )

C k [3,3] = D * -------—

Cyl 1,1] = 5*G *t/6 Cyl 1.21 = 0

C y |2 ,l] = 0 Cy|2,2] = 5*G * 1/6

___________ JL

xsinl I] = --yj0.6 
xsin[2] = -J q.6 
xsin[3] = 'ร/ 0.6 
xsinl 4] = "ร / 0.6 
xsin[5] = 0 
xsin[6] = 'ร/ 0.6 
xsinl71 = 0 
xsin[8] = "ร / 0.6 
xsinl91 = 0 
Wl =5/9

1 nctal 11 = - 'ร/ 0.6 

, neta[2l = " ร / 0.6 

, nctal3]= 'ร /0.6 

, neta[4]= 'ร /0.6 

, neta|5]= " ร / (E6 

, nctal 61= 0 

1 neta[7]= 'ร /(16 

, neta|8]= 0 

, nctal 91= 0 

, พ 2 = 8/9

I



> <  I = 1 to NE

1
x ;  J = I to 9

N[5] = (l/2)*(I-neta[J])*( l-xsin[J]2)
N|6] = (l/2)*(l+xsin[j])*(l-ncta[jf)
N[7] = ( l/2)*(l+neta[J])*(l-xsin[J]2)
N[ 8] = ( l/2)*( I-xsin[J])*( 1 -netaf J]2)

N[ 1 ] = (l/4)*( 1 -xsin[J])*( I -netafj]) - ( 1/2)*(N[8]+N[5]) 
N|2] = (l/4)*(l+xsin[J])*(l-ncta[J]) - (1/2)*(N[5]+N|61) 
N[3] = (l/4)*(l+xsin[J])*(!+ncta[J])-(l/2)*(N[6]+N[7]) 
N|4] = (l/4)*(l-xsin[J])*( l+nctafj]) - (l/2)*(N[7]+N[8])



▲  ▲

N[l],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]2/4)
N[4] 1Ç = (xsin[J]/2)+(neta[J]/4)-(xsin[J]*neta[J]/2)-(neta[J]2/4) 
N[5] = -xsin[J]*(l-neta[J])
N[6] = ( 1 -netafJ]2)/2
N[7] 1)t = -xsin[J]*(l-neta[J])
N[8] ,£ = (neta[J]2-l)/2

Nf 1],ทุ = (xsin|J]/4)-(xsin2[J]/4)+(netafJ]/2)-(xsin[J]*neta[J]/2) 
N[2] 1 ทุ = (-xsin[J]/4)-(xsin2[J]/4)+(neta[J]/2)+(xsin[J]*neta[J]/2) 
N[3] 1 ทุ = (xsin[J]/4)+(xsin2[J]/4)+(neta[J]/2)+(xsin[J]*neta[J]/2) 
N[4] 1ทุ = (-xsin[J]/4)+(xsin2[Jl/4)+(neta[J]/2)-(xsin[J)*neta[J]/2) 
N[5] 1ทุ = (xsin|J]2-l)/2  
N[6] 1ทุ = -ncta[J]*(l+xsin[J])
N [7], ทุ = ( l-xsin[J)2)/2 
N[8] 1 ทุ = -neta[J]*( 1 -xsin[J])

J[l,l] = N[l] ,ç*xcoor[l]+ N[2| ,^*xcoor[2]+...+ N[8] ,^*xcoor[8] 
J[l,l] = N [l] ,^*ycoorl 1]+ N[2] 1):*ycoor[2]+...+ N[8] 1): *ycoor[8] 
J[2,l I = N[ 1] 1 ทุ*xcoorf 1 ]+ N [2], ทุ *xcoor[2]+...+ N[8] 1 ทุ*xcoor[8] 
J[2,2] = N[l] 1ทุ*ycoor(l]+ N [2], ทุ*ycoor[2]+...+ N [8]1ทุ*ycoor[8] 
detJ = J[ 1,1 ]*J[2,2] -  J[l,2]*Jf2,l]
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14

KB = K B +W 2*W 2* B ^  CK BK*t*detJ

Ga  -  Ga +W 2*W 2* P Cy By*t*detJ ---------

r Ha  = Ha + W 2*พ 2* PTCy P*t*detJO
r

K E fl] = K B + G ^  H ~ ' Ga

y rô
( )END



ข. ขิ่นส่วน HMPL5

START

L , t , E ,  ง

NE = number of element

SK[1 , I ] =  1 2 /E /t3 SK[ l , 2 ] = - 1 2 * U / E / t3 ร k- [I,3 ] = 0

ร k [2, 1 ] =  -12*1)/ E / t3 ร k [2,2] = 1 2 /E /t3 S J2 ,3 ] = 0

( น บ )
Sk [3,1] =  0 Sk [3,2] = 0 Sk [3,3] = 2 4 *— j -

Sy[ 1,1 ] = 1 2 * ( l+ U )/(5 E t)  Syl 1,21 = 0

ร7[2,1] =  0 Sy[2,2] =  12*(1+U)/ (5Et)

xsinl 1 ] = - I /V 3 , netafl] = - 1 / ^ / 3

xsin[2] = 1/ , neta|2] = - I /V 3

xsin|3| = \ / ' J i , neta[3]= l/-\/3
xsin[4] = -1 / 'ร/ริ̂  1 neta[4]= I /V 3

□



> <  1=1 to NE

T
J = 1 to 4

N [l] = (l/4)*(l-xsin[J])*(l-neta|J])-(l/4)*N[5] 
N(2] = (l/4)*(l+xsin[J])*( l-neta|J]) -  ( 1/4)*N[5] 
N13] = ( l/4)*(l+xsin|Jl)*(l+neta[J]) -  (]/4)*N[5] 
N141 = (l/4)*(l-xsin[J])*(l+ncta[J]) -  (l/4)*N[5| 
N|5] = ( l-xsin(J]2)*( 1 -netat J]2)

N| I] = (-1 /4)*(l-neta[J]) + xsin[Jl*( 1 -neta[J]2)/2
N[2] = (l/4)*( l-neta[J]) + xsin[J]*(l-neta[jf)/2
N[3] =(l/4)*(l+nela[J]) + xsinl J]*( I-neta[jf)/2
N|4] =(-l/4)*(l+ncta|Jl) + xsin|J]*(l-ncta[J]2)/2
N[5] ,ç = -2*xsin|J]*(l-neta|Jl2)T

0
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ค. ชํ่นส่วน BUBBLE4

START )

L , t , E , บ
NE = number of element

SK[1,I]=  1/E Sk[1,2] = -U /E  Sk[1,3] = 0
Sk[2,1] = -U / E Sk[2 ,2 ]= 1 /E  Sk[2,3] = 0

Sk[3,I] = 0 Sk[3,2] = 0 ร k[3,3] = 2*^1 + U ^
E

ร y  [1,1] = t2*(l+U )/(5E) Sy[ 1,2] = 0
Sy[2,1 ] — 0 Sy[2,2] = t2* ( 1+U)/ (5E)

xsin[ 1 ] = -1 /V ^  1 neta[l] = - I / V 3 

xsin[2] = I /V 3 1 ncta[2] = - M ^ p s  

xsin[3] = I /V 3 1 nela[3]= 1/V 3 

xsin[4] = - l / V ^  , ncta[4]= I /V 3



1=1 to NE

1
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2

_______ï ____________

N [ l ] ,n =(-l/4)*(l-xsin[J]) 

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

N[3] ,,1=น /4)*(l+xsin[J]) 

N[4] ,,1=( เ /4)*(l-xsin[J])

J | l , l ]  = N [l] .(ะ*xcoorfl ]+ N[2] 1 (ะ*xcoor[2]+...+ N[4] .(ะ*xcoor[4l 

J[ 1,1] = N [l] 1;ะ*ycoor[ I ]+ N[2l .(ะ*ycoor[2]+...+N[4] .(ะ*ycoor[4] 

J[2,I] = N [l] ,,1*xcoorfl ]+ N[2] ,,1*xcoor[2]+...+ N[4] ,,1*xcoor[4] 

J[2,21 = N[ I] ,,1*ycoorl l]+  N[2] ,,1*ycoor[21+...+ N [4 ],,1*ycoor[4] 

dctj = J[ I , I ]*Jf2,2] -  J[ 1,2]*J[2,1 ]

๏ --------------------------

_________ i __________
BB| 1 ]= (l-xsin[J]2)*( l-neta[J]2)
BB[2]= xsin[Jl*(l-xsinfJ]2)*(l-neta[J]2) 
B B| 3 ]= nctal J]*( 1 -xsinl J]2)*( 1 -netal J ]2)
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BB[1] =  -2*xsin[J]*(l -neta[J]2)
BB[2] = -2*xsin[J]2*( 1 - neta[J]2) + (l-xsin[J]2)* (l-neta[J]2)
BB[3] = -2*xsin[J]*neta[J]*( 1 - neta[J]2)

BB[1], ทุ = -2*neta[J]*(l - xsin[J]2)
BB[2], ทุ = -2*xsin[J]*neta[J]*(l - xsin[J]2)
BB[3], ท ุ = -2*neta[J]2*(l - xsin[J]2) + (l-xsin[J]2)* ( l-neta[J]2)
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6

Ha = Ha + (t3/l 2)*PT * รK * P*detJ 
Ga = Ga + (t3/ 12)*p1 * BK *deU 
Ra = Ra + (t3/12)*PT * BL *detJ

๐
ไ r

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

1r

KE[I] = GBT* Ha ' * GB

o



ง. ช่ินส่วน MÎSP4

START ^

E t3
, G =

E

, 2 ( , ๙ ) 2 ( u u )

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

C k [2,1] =  อ * ง C k [2,2] = D Ck [2,3] = 0

C k (3,1] =  0 Ck [3,2] =  0 Ck [3,3] = D*
0 - ง )

2

C y [ l , l ]  =  5 *G *t/6  C y [l,2 ] = 0

C y [2 ,l] = 0 Cy[2,2] = 5*G *t/6

y

xsinf 1] = - \ / ~ J Ï 1 neta[l] = - I / V 3

xsin[2] = \ / - s f ï 1 neta[2] = - I /V 3

xsin[3] = I /V 3 , neta[3)= \ /

xsin[4] = -1/V 3 , neta[4]=

1 rบ



> <  I = 1 to NE

&T
J = I to 4

N[ 11 = (l/4)*(l-xsin[J])*(l-neta[J]) 
N[2] = (l/4)*(l+xsin|J])*(l-ncta[J]) 
N[3] = (l/4)*(l+xsin[J])*(l+neta[J]) 
Nf4] = (l/4)*(l-xsin[J])*(l+ncta[J])

N [l] = ( -1 /4)*( 1 -neta[J]) 
N[2] j==(l/4)*(l-neta[J]) 
N[3] =(l/4)*(l+neta[J])
N[4] 1Ç =(-l/4)*(l+neta[J])
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3

Bk[ 1,3k-2] = 0 , Bk[ 1,3k-1 ] = N[k],x , BK[ 1,3k] = 0 
BK[2,3k-2] = 0 , BK[2,3k-l ] = 0 1 BK[2,3k] = N[k],y 
BK[3,3k-2] = 0 1 BK[3,3k-1 ] = Nfk],5, , BK[3,3k] = N[k],x

๏

PbtII,4(II)-3]=l
Pb[ll,4(II)-2]=xsin[J]
Pb[II,4(II)-l]=netafJ]
Pb|Il,4(li)]=xsin[J|*ncta[J]

©

Psf1,1 ] = 0 , Psf1,2] = (J[2,2]/ detJ) , Psfl,3] = ( -J[l,2]/detJ)
Psf 1,4] = ncta[J]*Ps[l,l ]+xsin|J]*Ps[ 1,3]
Ps[ 1,5] = 0 , Psf 1,61 = 0 , Psf 1,7] = 0 , Psf 1,8] = 0 , Psf 1,9] = 0 
Psf 1,10] = ( -J[2,1 ]/ detJ), Psf 1,11 ] = (J[ 1,1 ]/ detJ)
Psf 1,12] = neta|J]*Psf l,10]+xsin[J]*Ps[l,l 1]

Psf2,1 ] = 0, Psf2,2] = 0, Ps[2,3] = 0, Ps|2,4] = 0, Psf2,5] = 0
Psf2,6l = Psf 1,10], Ps[2,7] = Psf 1,11 ], Psf2,8] = Psf 1,121
Psf2,91 = 0 , Psf 2,10] = Psf 1,2], Psf 2,11 ]= Psf 1,3] , Psf2,12] = Psf 1,4]
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0
Bs[l,l]= -0.5 , Bs[l,2]=0.5*J[l,l] , Bs[l,3]= 0.5*J[1,2] 
Bs[l,4]= 0.5 , Bs[l,5]= 0.5*J[ 1,1] , Bs[l,3]= 0.5*J[1,2]
Bs[ 1,7]= 0 , Bs[ 1,8]= 0 , Bs[ 1,91= 0 , Bs[ 1,101= 0 
Bs[ 1,11 ]= 0 , Bs[ 1,12]= 0

Bs[2,l]= 0 1 Bs[2,2]= 0 1 Bs[2,3]= 0 
Bs[2,4]= -0.5 , Bs[2,5]= 0.5*J[2,I] 1 Bs[2,6]= 0.5*J[2,2] 
Bs[2,7]= 0.5 , Bs[2,8]= 0.5*J[2,1] , Bs[2,9]= 0.5*J[2,2] 
Bs[2,10]= 0 1 Bs[2,l 1]= 0 , Bs[2,12]= 0

Bs[3,l]= 0 , Bs[3,2}= 0 , Bs[3,3]= 0 1 Bs[3,4]= 0 
Bs[3,5]= 0 1 Bs[3,6]= 0
Bs[3,7]= -0.5 , Bs[3,8]=0.5*J[l,l] , Bs[3,9]= 0.5*J[ 1,2] 
Bs[3,10]= -0.5 , Bs[3,Il]=0.5*J[l,l] , Bs[3,12]= 0.5*J[ 1,2]

Bs[4,l]= -0.5 , Bs[4,2]= 0.5*J[2,1] , Bs[4,3]= 0.5*J[2,2]
Bs[4,4]= 0 1 Bs|4,5]= 0 , Bs[4,6]= 0
Bs[4,7]= 0 , Bs[4,8]= 0 , Bs[4,9]= 0
Bs[4,10]= 0.5 , Bs[4,l 1]= 0.5*J[2,1] , Bs[4,12]= 0.5*J[2,2]

A[ 1,1 ] = 0.5*(1-netafj]) 
A[ 1,21 = 0
A[l,3] = 0.5*(l+neta[J]) 
A[ 1,41 = 0 
A[2,1] = 0
Al 2,21 = 0.5*(l+xsin[J]) 
A[2,3] = 0
A[2,4 = 0.5*(l-xsin[J])
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อ. ชินส่วน PLAT8HR

D =  ■๙ . . 0 - - ^ -
12เ1-ง2] 2 (l+ ง )

Ck[1,I] = D Ck[1,2] = อ*บ Ck[1,3] = 0

Ck[2, 1 ] = อ *ง  Ck[2,2] = อ Ck[2,3] = 0

Ck[3,1] = 0 Ck[3,2] = 0 Ck[3,3] = อ*

Cyf1,1] = 5*G*t/6 Cy[l,2] = 0

Cy[2,l] = 0 Cy[2,2l = 5*G*t/6

I
xsinl 1 ] = - 'ร/ 0.6 1 nctal 1 ] = - ■ ร/ 0.6
xsin[ 2] = V  0.6 1 nctal 21 = - - J 0.6
xsinl 3 ] = ■ร/ 0.6 , neta[3l= -J 0.6
xsinl 41 = - ■ร/ 0.6 1 ncta[41= V  0.6
xsinl5] = 0 , ncta|5l= - -s/0.6
xsin[6] = V  0.6 , neta[6]= 0
xsinl 7 ] = 0 1 neta[7]= -J  0.6
xsinf 81 = - ■ร/ 0.6 , ncta[8]= 0
xsinl 91 = 0 , netal9]= 0
Wl =5/9 , พ 2 = 8/9

□
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I

N| 5] = ( I /2)*( 1 -netafj])*( I -xsin[J f)
N[6] = (l/2)*(l+xsin[J])*(l-ncta[J]2)
N[ 7] = (l/2)*(l+neta[Jl)*(l-xsin[jf)
N| 8] = (l/2)*( l-xsin[J])*( !-neta[J]2)

Nil ] = ( I /4)*( I -xsin[J])*( 1 -neta[J]) - ( 1/2)*(N[8]+N[5]) 
N[2] = (l/4)*(l+xsin[J])*(l-neta[J]) - (1/2)*(N[5]+N[61) 
N[3] = ( 1 /4)*(I +xsin[J])*(l+neta[J]) - ( I/2)*(N[6]+N[7]) 
Nf4]=(l/4)*(l-xsin[J])*(l+ncta|Jl)-(l/2)*(N[7]+N[8])
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L[9] = (l-xsin[J]2)*(l-neta[J]2)
L[5] = (l/2)*(l-neta[J])*( l-xsin[J] ) -  0.5*L|9]
L[6] = (l/2)*(l+xsin[J])*(l-neta[J]2)-0.5*L[9]
L[7] = ( l/2)*( l+neta[J])*( 1 -xsin[J]2) -  0.5*L[9]
L[8] = (I/2)*( 1 -xsin[J])*( 1 -nctafj]2) -  0.5*L[9]

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

N[l],ç = (xsin[J]/2)+(netafJ]/4)-(xsinfJ]*ncta[Jl/2)-(neta[J]2/4) 
N[2] ,£1 = (xsin[J]/2)-(neta[J]/4)-(xsin[J]*nela[J]/2)+(netafJ]2/4) 
Nf3] ,£1 = (xsinfj |/2)+(neta[J]/4}+(xsin[J]*neta[J]/2)+(neta[J]2/4) 
N[4] = (xsin[J]/2)+(neta[J]/4)-(xsin[J|*neta[J]/2)-(ncta[J]2/4)
N[5] ,ç = -xsin[J]*(!-ncta[Jl)
N[6] = c 1 -netaf J ]2 )/2
Nf7] ,̂  = -xsin[J]*(l-neta[J])
N[8] ^  = (neta[J]2-l)/2

N[ l],r| = (xsin[J]/4)-(xsin2[J]/4)+(neta[Jl/2)-(xsinfJ|*nela[Jl/2) 
N[2] 1 q = (-xsinfj j/4)-(xsin2[J]/4)+(neta[J]/2)+(xsin[J]*neta[J]/2) 
N[3] ,,1 = (xsin[J]/4)+(xsin2lJ]/4)+(ncta[J]/2)+(xsin[J]*neta[J]/2) 
N[4] ,q = (-xsinfJ]/4)+(xsin2fJ]/4)+(netafJ]/2)-(xsin[J]*neta[J]/2) 
N[5] , 11 = (xsinfj]2-1)/2 
N[6] , rj = -netafJ]*(l+xsin[J])
N[7] ,,1= (l-xsin[J|2)/2 
N[8] , q = -neta[J]*( 1 -xsinfj])

0
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0
<^k = 1 to --------------

_____________________________________y_______________________

BKfl,3k-2l = 0 ,B Kfl,3k-l]=L[k],x , BJl,3k] = 0
BK[2,3k-2] = 0 1 BKโ2,3k-1 ] = 0 , BK[2,3k] = L[k],v
BK[3,3k-2] = 0 , Bk[3,3k-1 ] = L[k],y , BK[3,3k] = L[k],x

0 ------------------------------

BK[1,25]=L[91>X BK[ 1,261=0
Bk[2,25| = 0 BK[2,26]=-L[9],y
Bk[3,25]= L[9],y BK[3,26]= - L[9],x

J<5: KB = KB+W1*W1* B^ CK BK*t*detJ 
5<J<9: KB = KB+W1*W2* B^ CK BK*t*dc:J 
J=9: KB = KB+W2*W2* CK BK*t*detJ



138

▲ ▲

True

xsin[ 1 ] = - I /V 3 , neta[ 1] = -1/ 'ร/3
xsin[2] = l/-v/3 , neta[2] = -1 เ  ■ y f ï

xsin[3] = 1/V 3 , neta[3]= 1/V 3
xsin[4) = -1/V 3 , neta[4]= 1/V 3

N[5] = ( l/2)*( 1-ncta[J])*( 1-xsin[J]2)
Nf6| = ( l/2)*(l+xsin[J])*( 1 -neta[J]2)
N[7] = ( !/2)*( l+neta[J])*( l-xsin[J]2)
N[8] = ( I /2)*( 1 -xsin[J])*( I -neta[J]2)

N[l] =(l/4)*(l-xsin[J])*(l-neta[J])-(l/2)*(N[8]+N[5]) 
N[2] = (I/4)*( 1 +xsin[Jl)*( 1 -nctafJ]) - (1/2)*(N[5]+N[6]) 
N[31 = (l/4)*(l+xsin[J])*(l+neta[J]) - (1/2)*(N[6]+N[7]) 
N[4] = (l/4)*(l-xsin[J])*(l+neta[J]) - (1/2)*(N[7]+N[8])

L[9] = ( 1 -xsin[J]2)*( 1 -ncta( J]2)
L[5] = ( l/2)*(l-neta[j])*(l-xsin(jf) -  0.5*L[9]
L|6] = ( l/2)*(l+xsin|J])*( l-neta(jf) -  0.5*L[9]
L[7] = ( l/2)*( l+neta[J])*( 1 -xsin[J]2) -  0.5*L[9]
น 81 = ( l/2)*(l-xsin[Jl)*(l-neta[J]2) -  0.5*L[9]

L[ 1 ] = ( I/4)*( 1 -xsin[J])*( 1 -neta[J]) - ( I/2)*(L[8]+L[5]) -  0.25*L[9] 
L[2] = (l/4)*(l+xsin[J])*(l-neta[J])-(l/2)*(L[5]+L[6])-0.25*L[9] 
L[3] = ( l/4)*( l+xsin[J])*(l+neta[J]) - (1/2)*(L[6]+L[7]) -  0.25*L[9] 
L[4] = (l/4)*(l-xsin[J])*(l+neta[J])-(l/2)*(L[7]+L[8])-0.25*L[9]
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L[l] .ทุ = (xsin[J]-l)/4+neta[J]*(l-xsin[J] )/2+0.5*(ncta[J]*(l-xsin[J])+(l-xsin[J] )/2-2*neta[J]*(l- xsin[J] )) 
Lf2] .ทุ = (-l-xsin[J])/4+neta[J]*(l-xsin[J]2)/2+0.5*(neta[J]*(l+xsin[J])+(l‘Xsin[J]2)/2-2*neta[J]*(l- xsin[J]2)) 
L[3] .ท ุ = (l+xsin[J])/4+neta[J]*(l-xsin[J]2)/2+0.5*(neta[J]*(l+xsin[J])+(xsin[J]2-l)/2-2*neta[J]*(l- xsin[J]2)) 
L[4] >r| = (!-xsin[J])/4+neta[J]*(l-xsin[J]2)/2+0.5*(neta[J]*(l-xsin[J])+(xsin[J]2-l)/2-2*neta[J]*(l- xsin[J]2)) 
L[5] .ทุ = (xsin[J]2-l)/2+neta[J]*(l- xsin[J]2) L[6] .ทุ = -neta[J]*(i+xsin[J]+neta[J]* (1- xsin[J]2)
L[7] .ทุ = (l-xsin[J]2)/2+neta[J]*(l- xsin[J]2) L[8] .ทุ = -neta[J]*(l-xsin[J]+neta[J]* (1- xsin[J]2)
L[9] .ทุ = -2*neta[Jl*(l- xsin[J]2)

« to 8 / < -

By [l,3k-2] = N|k],x , By[l,3k-l| = L|kl , By[l,3k] = 0 
By [2,3k-2] = N[k] , By[2,3k-1] = 0 , By[2,3k] = L[k]

3r
By[l,25]=L[9] B J 1.261=0
By 12,251=0 BK[2,261 = -L[91

เมตริกช์ IP] ข้ันตอนเหมือน PLAT8 
Ga = Ga + PTCy By*t*detJ 
Ha = Ha +PTCy P*t*dctJ

J >«-

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

------------------------------------๏ < END
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