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KESIMPULAN DAN SARAN

7.1. Kesimpulan

Berdasarkan hasil analisis balok lengkung pada portal bidang pada bab-

bab sebelumnya dapat disimpulkan hal-hal pokok sebagai berikut :

1. Dalam menurunkan matriks fleksibilitas persamaan integral yang

diperoleh sulit diselesaikan secara analisis sehingga dilakukan pendekatan
secara numerik dengan menggunakan metode Gauss Quadrature.

. Tugas akhir ini telah berhasil membuat suatu program mengenai balok
lengkung pada portal bidang, dengan hasil keluaran berupa perpindahan
titik kumpul, gaya ujung batang, dan reaksi tumpuan.

. Hasil program relatif akurat karena ketepatan program ini memiliki angka
koreksi maksimal terhadap perhitungan dalam buku referensi sebesar
3,122 %.

. Pada kasus balok lengkung tak prismatis terdapat perbedaan perpindahan
sebesar 31,355 % dengan hasil SAP2000 yang didapat dengan

memodelkan balok lengkung menjadi segmen-segmen lurus.

7.2 Saran

Penyusunan analisis balok lengkung dapat dikembangkan lagi untuk hal-

hal seperti berikut :

1. Menambah perhitungan apabila balok lengkung tak prismatis pada tinggi

maupun lebarnya.
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. Menampilkan tampilan grafis hasil perhitungan berupa perpindaban dan
gaya-gaya batang.
. Balok lengkung tidak terbatas pada bentuk lingkaran.

. Beban tidak hanya berupa beban titik kampul.
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Listing Program

Form Judul

Private Sub Labell Ciick()

Forml.Show

FormPicture.Hide

End Sub

Private Sub Label2 Click()

Forml. Show

FormPicture.Hide

End Sub

Private Sub Label3 Click{)

Forml.Show

FormPicture.Hide

End Sub

Private Sub Label4 Click()

Forml. Show

FormPicture.Hide

End Sub

Private Sub Picturel Click()

Forml. Show

FormPicture.Hide

End Sub

Form Input data

Dim nomorfile As Integer

Private Sub Form Load()

back.Enabled
Mnew.Enabled
S8Tabl.Tab =

With CbolUnit
.Additem
JAddItem
.AddItem
AddItem
.AddItem
.AddItem
.AddItem
.AddItem
.AddItem
.AddItem
JAQdILem
.AddItem
.AddItem
AddItem
JAddItem
JAddltem

End With

= False

= False

0

"ib - in"
"ib - ft"
"kip - in"
"kip - ft"
"kN - mm"
"kKN - cm"
"EN - m"
"N - m:mu
"N —, cm"
"N - mu
"kgf - mm"
"kgf - cm"
"kgf — mn
"T —_ m"
"T . Cm"
LI TR m"

With MSFlexGridl

.ColAlignment (-1)

.Colwidth{0) = 1100
.TextMatrix (0, 0) =

.TextMatrix (0, 1)
TextMatrix (0, 2}

End With

[l

flexAlignCenterCenter

"Joint ID"
"Xll
"Y"

Lampiran J

97




With MSFlexGrid2
.ColAlignment (-1) =
.ColWidth (0} = 1000
.ColWidth (1) = 800
.ColWidth(2) 800
.CoiWidth(3) = 800
.TextMatrix(0, 0) =
.TextMatrix (0, 1) =
.TextMatrix (0, 2) =
.TextMatrix (0, 3) =

End With

With MSFlexGrid3
.ColAlignment (-1) =
.ColWidth (0} 1300
.ColWidth (1) = 1300
.ColWidth(2) = 1300
.ColWidth (3) = 1000
.ColWidth(4) = 1000
.TextMatrix {0, 0) =
.TextMatrix (0, 1) =
.TextMatrix (0, 2) =
.TextMatrix (0, 3) =
.TextMatrix (0, 4)

End With

With MSFlexGrid4
.ColAlignment (-1} =
.ColWidth(0) = 1200
.ColwWidth (1) = 1400
.ColWidth(2) 1400
.TextMatrix (0, 0) =
.TextMatrix (0, 1) =
.TextMatrix (0, 2) =
.TextMatrix (0, 3) =
.TextMatrix (0, 4) =
.TextMatrix (0, 5)

End With

With MSFlexGridé
.ColAlignment (-1) =
.ColWidth (0) = 1200
.ColWidth(1l) = 1400
.ColWidth(2) = 1400
.TextMatrix (0, 0) =
.TextMatrix (0, 1) =
.TextMatrix (0, 2) =
.TextMatrix {0, 3) =
.TextMatrix (0, 4) =

End With

With MSFlexGrid5
.CulAligmuent (-1) -
.ColWidth (0) — 1100
.ColWidth (1) = 1000
.ColWidth(2) = 1000
,ColWidth(3) = 1000
.TextMatrix (0, 0) =
.TextMatrix (0, 1) =
.TextMatrix (0, 2) =
.TextMatrix (0, 3) =

End With

End Sub

Private Sub exit Click()
End
End Sub

Lampiran J

98

flexAlignCenterCenter

"Joint ID"
"R-Ux "
" R_Uyn
" R- Rz "

flexAlignCenterCenter

"Frame ID"
"Start Joint"
"End Joint"”
"Bll

= ny»

flexAlignCenterCenter

"Frame ID"
"Start Joint”
"End Joint"
"X Center”

"Y Center”

= np"

flexAlignCenterCenter

"Frame ID"
l!B"

llHl ”"n

"Hz "

"H3 "

flexAlignCenterCenter

"Joint ID"
” Px"
n PY "
"MZ "
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Sub simpan({)

NJ = Textl.Text

NR = Text2.Text

NRJ = Text3.Text

M = Text4d.Text

MAR = Text5.Text

El = Text6.Text

NLJ = Text7.Text

Print #1, NJ; Tab(9); NR; Tab{1l8); NRJ; Tab{(27); M; Tab(36); MAR;

Tab (45); El; Tab(54); NLJ

For K = 1 To NJ
j = (Forml.MSFlexGridl.TextMatrix (K, 0))
xa = (Forml .MSFlexGridl.TextMatrix(K, 1))
xb = (Forml.MSFlexGridl.TextMatrix(K, 2})

Print #1, j; Tab{9); xa; Tab(18); xb

Next K

For j = 1 To NRJ
K = {(Forml.MSFlexGrid2.TextMatrix{j, 0))
Xa = (Forml.MSFlexGrid2.TextMatrix(j, 1))
xb (Forml .MSFlexGrid2.TextMatrix(j, 2))
Xxc {Forml .MSFlexGrid2.TextMatrix(j, 3))

Print #1, K; Tab({%9); xa; Tab(1l8); xb; Tab(27); xc

Next j

o =M - MAR

For j =1 To o
i = (Forml.MSFlexGrid3.TextMatrix(j, 0))

i

i

Xa = (Ferml.MSFlexGrid3.TextMatrix(j, 1))
xb = (Forml.MSFlexGrid3.TextMatrix(j, 2))
xc = {Forml.MSFlexGrid3.TextMatrix{j, 3))
xd = (Forml.MSFlexGrid3.TextMatrix(j, 4))
Print #1, i; Tab(9); xa; Tab(18); xb; Tab(27); xc¢; Tab(36); xd

Next j

For j = 1 To MAR
i = (Forml.MSFlexGrid4.TextMatrix(j, 0))
i = (Forml.MSFlexGrid6.TextMatrix(j, 0))
xa = (Forml.MSFlexGrid4.TextMatrix(j, 1))
xb = {Forml.MSFlexGrid4.TextMatrix(j, 2))
xh = (Forml.MSFlexGrid4.TextMatrix(j, 3})
xi = {(Forml.MSFlexGrid4.TextMatrix(j, 4))
xc = (Forml.MSFlexGrid4.TextMatrix(j, 5))

xd = (Forml.MSFlexGrid6.TextMatrix(j, 1))
xe = (Forml.MSFlexGrid6.TextMatrix(j, 2))
. xf = (Forml.MSFlexGrid6.TextMatrix(j, 3))
Xg = (Forml.MSFlexGrid6.TextMatrix(j, 4))

Print #1, i; Tab(1l2); xa; Tab({24); xb; Tab(36); xc; Tab(48); xd;
Tab(60); xe; Tab(72); xf; Tab(84); xg; Tab{(%96); xh; Tab(108); xi
Next j
For K = 1 To NLJ

j = (Forml.MSFlexGrid5.TextMatrix (K, 0))

xa = {(Forml.MSFlexGrid5.TextMatrix(K, 1))
xb = (Forml.MSFlexGrid5.TextMatrix(K, 2))
xc = (Forml.MSFlexGrid5.TextMatrix (K, 3))
Print #1, j; Tab{9); xa; Tab(1l8); xb; Tab(27}; xc
Next K
End Sub

Sub sdata()

Input #nomorfile, NJ, NR, NRJ, M, MAR, El, NLJ
Textl.Text = NJ

Text2.Text = NR

Text3.Text NRJ




Lampiran J

100
Textd.Text = M
Text5.Text = MAR
Text6.Text = El
Text7.Text = NLJ
ReDim MM (M)

MSFlexGridl.Rows = NJ + 1
For K = 1 To NJ
Input #nomorfile, j, =xa, xb
With MSFlexGridl

.TextMatrix (K, 0) = j
.TextMatrix (K, 1) = xa
.TextMatrix (K, 2) = xb

.Rows = NJ + 1
.Cols = 3
.ColWidth(0) = 1200
If NJ <= 8 Then
.ColWidth(1) = 1200
.Width = .ColWidth(0) + 2 * .ColWidth(1l) + 100
.Height = (NJ + 1) * _RowHeight(0) + 80
Else
.ColwWidth(1l) = 1200
.Width = .ColWidth(0) + 2 * .ColWidth{1l) + 350
.Height = 8 * ,RowHeight(0) + S0
End If
.ColWidth (2) = .ColWidth(1l)
End With
Next K
MSFlexGrid2.Rows = NRJ + 1
For j = 1 To NRJ
Input #nomorfile, K, xa, xb, xc
With MSFlexGrid2

.TextMatrix({j, 0) = K

.TextMatrix(j, 1) = xa
.TextMatrix(j, 2) = xb
.TextMatrix(j, 3) = xc
.Rows = NRJ + 1

.Cols = 4

.ColWidth (0} = 1000

If NRJ <= 5 Then
.ColWidth (1) = 900
.Width = .ColWidth(0) + 3 * (lolWidth(1l) + 100
.Height = (NRJ + 1} * .RowHeight(0) + S0

Else
.ColWidth (1) = 900
JWidth = ,ColWidth(0) + 3 * .ColWidth(1l) + 350
.Height = 5 * .RowHeight(0) + 90

End If
.ColWidth (2} = .ColWidth(1)}
.ColWidth(3) = .ColWidth(1l)
End With
Next j '
o = M - MAR

MSFlexGrid3.Rows = o + 1
For j = 1 To o
Input #nomorfile, i, xa, xb, xc, xd

With MSFlexGrid3
.TextMatrix(j, 0) = i

.TextMatrix(j, 1} = xa
.TextMatrix(j, 2) = xb
.TextMatrix(j, 3} = xc

.TextMatrix(j, 4) = xd




.Rows = o + 1

.Cols = 5

.ColWwidth(0) = 1200

If o <= 8 Then
.ColWwidth(1l) = 1400
.Width = .ColWidth(0) + 4 * .ColWidth(1l) + 100
.Height = (o + 1) * .RowHeight(0) + 90

Else
.ColWidth(1l) = 1400
Width = .ColWidth(0} + 4 * .ColWidth(1l) + 350
.Height = 8 * .RowHeight{(0) + 90

End If

.Colwidth(2) = .ColwWidth(1)
.ColWidth(3) = .ColWidth(1)
.ColWidth({4) = .ColWidth (1)

End With

MSFlexGrid4.Rows = MAR + 1

1 To MAR

Input #nomorfile, i, xa, xb, xc, xd, xe, xf, xg, xh,
With MSFlexGrid4

.TextMatrix(j, 0} = i

.TextMatrix(j, 1) = xa
.TextMatrix{j, 2) = xb
.TextMatrix(j, 3) = xh
.TextMatrix(j, 4) = xi
.TextMatrix(j, 5} = xc
.Rows = MAR + 1

.Cols = 6

.ColWidth{0) = 1000

If MAR <= 8 Then
.Colwidth(l) = 1300
.Width = .ColWidth(0) + 5 * .ColWidth{1l) + 100
.Height = (MAR + 1) * .RowHeight(0) + 90

Else
.ColWidth(1l) = 1200
.Width = .ColWidth(0) + 5 * .ColWidth(1l) + 250
.Height = 8 * .RowHeight(0) + 90

End If
.ColWwidth({2) = .ColWidth(1l)
.ColWidth(3) = .ColWidth(1l)
.ColWidth(4) = .ColWidth(l)
.ColWidth({5) = .ColWidth(1l)
End With

With MSFlexGridé
.TextMatrix(j, 0) = i
.TextMatrix(j, 1) = xd
.TextMatrix(j, 2) = xe
.TextMatrix(j, 3) = xf
.TextMatrix(j, 4) = xg
.Rows = MAR + 1
.Cols = 5

.ColWidth (0) = 1000

If MAR <= 8 Then
.ColwWidth(1l) = 1200
.Width = .ColWidth(0) + 4 * .ColWidth(1l) + 100
.Height = (MAR + 1) * .RowHeight(0) + 90

Else
.ColwWidth (1) = 1200
.Width = .ColWidth(0) + 4 * .ColWidth(l) + 250
.Height = 8 * .RowHeight (0} + 90

End If

.ColWidth(2) = .ColWidth(1l)
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.ColWidth(3) = .ColWidth(1)
.Colwidth{4) = -.ColWidth (1)
End With
Next j
MSFlexGrid5.Rows = NLJ + 1
For j = 1 To NLJ
Input #nomorfile, i, xa, xb, xc
With MSFlexGrid5s
.TextMatrix{j, 0) = i
.TextMatrix(j, 1} = xa
.TextMatrix(j, 2) = xb
.TextMatrix(j, 3} = xc
.Rows = NLJ + 1
.Cols = 4
.ColWidth(0) = 1100
If NLJ <= 5 Then
.Colwidth{1) = 1000
.Width = .ColWidth(0) + 3 * .ColWwidth(3) + 200
.Height = (NLJ + 1) * .RowHeight(0) + 90
Else
.ColWidth({1l) = 1000
.Width = .ColWidth(0) + 3 * .ColWwidth(3) + 350
.Height = 5 * .RowHeight(0) + S0
End If
.ColWidth (2} = .ColWidth(1)
.ColWidth(3) = .ColWidth(1)
End With
Next j
End Sub
Sub bukafile()
On Error GoTo otherl
dlgfile.Filter = "Text Document (*.txt)| *.txt"
dlgfile.DialogTitle = "Open File..."
dlgfile.ShowOpen
nomorfile = FreeFile
Open dlgfile.FileName For Input As nomorfile
sdata
Close nomorfile
Forml.Caption = "non-Prismatic Arc Frame Project " + dlgfile.FileName
otherl: ‘
Forml.Show
End Sub

Private Sub Mnew Click()

Forml.Show

Forml.Textl.Text = ""

Forml.Text2.Text = ""

Forml.Text3.Text = ""

Forml.Textd4.Text = ""

Forml.Text5.Text = ""

Forml.Text6.Text = ""

Forml.Text7.Text = "
Forml.MSFlexGridl.Rows = 2

For j = 0 To 2
Forml.MSFlexGridl.TextMatrix (1, j)} = ""

Next j
Forml.MSFlexGrid2.Rows = 2

For j = 0 To 3
Forml.MSFlexGrid2.TextMatrix (1, j) = ""

Next j
Forml.MSFlexGrid3.Rows = 2

For 3 = 0 To 4
Forml .MSFlexGrid3.TextMatrix{1l, j) = ""
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Next j
Forml.MSFlexGrid4.Rows = 2

For j = 0 To 5
Forml.MSFlexGrid4.TextMatrix{1l, j) = ""

Next j

Forml.MSFlexGrid6.Rows = 2

For § = 0 To 4 ~
Forml.MSFlexGrid6.TextMatrix (1, j) = ""

Next j
Forml.MSFlexGrid5.Rows = 2

For j = 0 To 3
Forml.MSFlexGrid5.TextMatrix (1, j) = ""

Next j

End Sub

Private Sub next Click()
Form2.Show

Forml.Hide

End Sub

Private Sub open_Click()
bukafile

Mnew.Enabled = True

End Sub

Private Sub Form Activate()
Textl.SetFocus
End Sub

Private Sub save Click()

On Error GoTo debugl

digfile.Filter = "Text Document (*.txt)|*.txt"
dlgfile.DialogTitle = "Save Input File..."
digfile.DefaultExt = "txt"

dlgfile.ShowSave

nomorfile = FreeFile

Open dlgfile.FileName For Output As #nomorfile
simpan

Close #nomorfile

Exit Sub

debugl: '
Close #nomorfile

Forml. Show

End Sub

Private Sub Textl KeyDown(KeyCode As Integer, Shift As Integer)
If KeyCode = 13 Then
NJ = Val(Textl.Text)
MSFlexGridl.Rows = NJ + 1
judul = "Input Joint Coordinate"
For K = 1 To NJ ) .
promp = "INPUT ABSCISSA X OF JOINT (" + Str(K) + ")"
X = Val {InputBox(promp, judul))

promp = "INPUT ORDINATE Y OF JOINT (" + Str{(K) + ")"
y = Val (InputBox(promp, judul))
With MSFlexGridl

.TextMatrix{(X, 0) = K
.TextMatrix(K, 1) = x
.TextMatrix (X, 2) =y

.Rows = NJ + 1
.Cols =.3
.ColWidth(0) = 1200
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If NJ <= 8 Then
.ColWidth(1l} = 1200
.Width = .ColWidth(0) + 2 * .ColWidth(1l} + 100
.Height = (NJ + 1) * .RowHeight(0) + 90
Else
.ColWidth(1l) = 1200
.Width = .ColWidth(0) + 2 * .ColWidth(1) + 350
.Height = 8 * .RowHeight(0) + 90
End If
.ColWidth(2) = .ColWidth (1)
End With
Next K
Text2.SetFocus
End If
End Sub

Private Sub Text2_KeyDown(KeyCode As Integer, Shift As Integer)
If KeyCode = 13 Then Text3.SetFocus
End Sub

Private Sub Text3 KeyDown {KeyCode As Integer, Shift As Integer)
If KeyCode = 13 Then

NRJ = Val (Text3.Text)

MSFlexGrid2.Rows = NRJ + 1

judul = "Input Joint Restraints"
For 3 = 1 To NRJ
promp = "INPUT RESTRAINED-JOINT ID"

K = Val (InputBox (promp, judul))

promp = "TRANSLATION X OF JOINT (" + Str(K) + ")"
xa = Val({InputBox{promp, judul))

promp = "TRANSLATION Y OF JOINT (" + Str(K) + ™))"
xb = Val (InputBox (promp, judul))

promp = "ROTATION Z OF JOINT (" + Str(K) + ™"
xc¢ = Val{InputBox (promp, judul))
With MSFlexGrid2

.TextMatrix(j, 0) = K

.TextMatrix(j, 1) = xa
.TextMatrix(j, 2) = xb
JTextMatrix(j, 3) = xn
.Rows = NRJ + 1

.Cols = 4

.ColWidth(0) = 1000
If NRJ <= 5 Then
.ColWidth(1l) = 900
.Width = .ColWidth{(0) + 3 * .cColWidth(i) + 100
.Height = (NRJ + 1) * .RowHeight{0} + 90

Else o
.ColWidth(1l) = 900
Width = .ColWidth{0) + 3 * .ColWidth{1l) + 350
.Height = 5 * .RowHeight (0) + S0

End If
.ColWidth(2) = .ColWidth(1)
.ColWidth(3) = .ColWidth(1l)
End With
Next j
Text4.SetFocus
End If
End Sub

Private Sub Text4 KeyDown{KeyCode As Integer, Shift As Integer)
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If KeyCode = 13 Then
M = Val (Text4.Text)
Text5.SetFocus

End If

End Sub

Private Sub Text5 KeyDown(KeyCode As Integer, Shift As Integer)

If KeyCode = 13 Then
Dim o As Integer
M = Val(Text4.Text)
MAR = Val(Text5.Text)
o =M - MAR
If MAR = 0 Then
MSFlexGrid3.Rows = o + 1
For i = 1 To o
promp = "INPUT FRAME ID OF FRAME "
K = Val (InputBox(promp, judul})

promp = "INPUT START-JOINT OF FRAME " + Str(K)
xa = Val (InputBox (promp, Jjudul))

promp = "INPUT END-JOINT OF FRAME " + Str(K)
Xb = Val (InputBox (promp, judul))

promp = "INPUT WIDTH OF FRAME " + Str(K)
x¢ = Val (InputBox (promp, judul))

promp = "INPUT HEIGHT OF FRAME " + Str (K)
xd = Val (InputBox (promp, judul))
With MSFlexGrid3

.TextMatrix(i, 0) = K

.TextMatrix (i, 1) = xa
.TextMatrix (i, 2) = xb
.TextMatrix (i, 3) = xc¢
.TextMatrix (i, 4) = xd
.Rows = o + 1

.Cols = 5

.ColWidth(0) = 1200

If o <= 8 Then
.ColWidth (1) = 1200
Width = .ColWidth(0) + 4 * .ColWidth(1l) + 100
.Height = (o + 1) * .RowHeight (0) + 90

Else
.ColWidth(1) = 1100
.Width = .ColWidth(0) + 4 * .ColWidth(1) + 35
.Height = 8 * ,RowHeight(0) + 90 :

End If
.ColWidth{2) = .ColWidth(1l)
.ColWidth(3) = .ColWidth(1)
.ColWidth (4) = .ColWidth(1)
End With

Next i

Text6.SetFocus
Else
MSFlexGrid4.Rows = MAR + 1
For j = 1 To MAR
promp = "INPUT FRAME ID OF ARC FRAME "
K = Val (InputBox (promp, judul))

promp = "INPUT START-JOINT OF ARC FRAME " + Str(K)
xa = Val (InputBox (promp, judul))

promp = "INPUT END-JOINT OF ARC FRAME " + Str (K)
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xb = Val (InputBox{promp, judul))

promp = "INPUT RADIUS OF ARC FRAME " + S5tr(K)
xc = Val({InputBox(promp, judul))

promp = "INPUT WIDTH OF ARC FRAME " + Str (K)
xd = val (InputBox (promp, judul))

promp = "INPUT HEIGHT 1 OF ARC FRAME " + Str(K)
xe = Val(InputBox(promp, judul))

promp = "INPUT HEIGHT 2 OF ARC FRAME " + Str (K)
xf = Val (InputBox(promp, judul))

promp = "INPUT HEIGHT 3 OF ARC FRAME " + Str(K)
Xg = Val (InputBox (promp, judul))

promp = "INPUT ABSICA CENTER OF ARC FRAME " + Str(K)
xh = Val {InputBox{promp, judul})

promp = "INPUT ORDINAT CENTER OF ARC FRAME " + Str(K)
xi = Val (InputBox (promp, judul))

With MSFlexGrid4d

.TextMatrix(j, 0) = K

.TextMatrix(j, 1) = xa
.TextMatrix(j, 2) = xb
.TextMatrix(j, 3) = xh
.TextMatrix(j, 4) = xi
.TextMatrix(j, 5) = xc
.Rows = MAR + 1

.Cols = 6

.ColWidth(0) = 1000

If MAR <= 8 Then
.ColWidth(1l) = 1300
.Width = .ColWidth{0) + 5 * .ColWidth(1l} + 100
.Height = (MAR + 1) * .RowHeight (0} + 90

Else
.ColWidth({1l) = 1200
.Width = .ColWidth(0) + 5 * .ColWidth(1l) + 250
.Height = 8 * _RowHeight(0) + %0
End If '
.Colwidth(2) = .Colwidth (1)
.ColWidth(3) = .ColWidth(l)
.ColWidth(4) = .ColWidth(1)
.ColWidth(5) = .ColWidth(1l)
End With
With MSFlexGridé
“.TextMatrix(j, 0) = i ' no btg
.TextMatrix(j, 1) = xd ' B
.TextMatrix(j, 2) = xe ' Hl
.TextMatrix(j, 3) = xf ' H2
.TextMatrix(j, 4) = xg ' H3
.Rows = MAR + 1
.Cols = 5

.ColWidth (0) = 1000

If MAR <= 8 Then
.ColWwidth (1) = 1200
.Width = .ColWidth(0) + 4 * .ColWidth(1l) + 100
.Height = (MAR + 1) * .RowHeight(0) + 90

Else
.ColWidth (1) = 1200
Width = .ColWidth(0) + 4 * .ColWidth(l) + 250
.Height = 8 * ,RowHeight(0) + 90



End If
-ColWidth (2} = .ColWidth (1)
.ColWidth(3) = .ColWidth (1)
.Colwidth (4} = .ColWidth (1)
End With

o =M - MAR

MSFlexGrid3.Rows = o + 1

For i = 1 To o
promp = "INPUT FRAME ID OF FRAME "

K = Val (InputBox(promp, judul))

promp = "INPUT START-JOINT OF FRAME " + Str(K)
xa = Val{InputBox(promp, judul))

promp = "INPUT END-JOINT OF FRAME " + Str(K)
xb = Val (InputBox(promp, judul))

promp = “INPUT WIDTH OF FRAME " + Str(K)
xc = Val (InputBox (promp, judul))

promp = "INPUT HEIGHT OF FRAME " + Str (K)
xd = Val(InputBox (promp, judul}) ’
With MSFlexGrid3

.TextMatrix (i, 0} = K

.TextMatrix(i, 1) = xa
.TextMatrix (i, 2) = xb
.TextMatrix(i, 3) = xc¢
.TextMatrix (i, 4) = xd
.Rows = o + 1

.Cols = 5

.ColWidth (0} = 1200
If o <= 8 Then
.ColWidth(1l) = 1200

Width = .ColWidth(0) + 4 * ,ColWidth(1l)
.Height = (o + 1) * .RowHeight (0} + S0
Else

.ColWidth (1) = 1100
.Width = .ColWidth(0) + 4 * .ColWidth (1)
.Height = 8 * ,RowHeight(0) + 90

End If
.ColwWidth(2) = .ColWidth(1l)
.ColWidth(3) = .ColWidth(1l)
.ColWidth(4) = .ColWidth (1)
End With
Next i
Next 3j
Text6.5etFocus
End If
End If
End Sub

Private Sub Text6 KeyDown (KeyCode As Integer, Shift As
If KeyCode = 13 Then

El = vVal (Text6.Text)

Text7.SetFocus

End If

End Sub

Private Sub Text7_KeyDown(KeyCode As Integer, Shift As
If KeyCode = 13 Then
NLJ = Val(Text7.Text)
MSFlexGrid5.Rows = NLJ + 1
judul = "Input Loads on Joint"
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+ 100
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Integer)

Integer)
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ReDim AJ(ND)} As Double
For i = 1 To NLJ
promp = "INPUT JOINT ID"
K = Val {(InputBox (promp, judul))

promp = "INPUT POINT LOAD X ON JOINT (" + Str(i) + ")"
x¥a = Val (InputBox(promp, judul)})

promp = "INPUT POINT LOAD Y ON JOINT (" + Str(i) + ")"
xb = Val (InputBox{(promp, judul})

promp = "INPUT MOMENT Z ON JOINT (" + Str(i} + ")}"
xc = Val (InputBox (promp, judul))
With MSFlexGrid5

.TextMatrix(i, 0) = K
.TextMatrix{i, 1) = xa
.TextMatrix(i, 2) = xb
.TextMatrix({i, 3) = xc

.Rows = NLJ + 1
.Cols = 4
.ColWwidth(0)
If NLJ <= 5 Then
.ColWwidth (1) = 1000
.Width = .ColwWidth{0) + 3 * .Colwidth(3) + 100
.Height = (NLJ + 1) * ,RowHeight{0) + 90
Else
.Colwidth{1l) = 1000
.Width = .ColWidth{0) + 3 * .ColWidth(3) + 350
.Height = 5 * ,RowHeight (0} + 390

1000

End If
.ColWidth ({2} = .ColwWidth(1)
.ColWidth(3) = .ColwWidth({1l)
End With
Next i
End If
End Sub

Form Gambar Portal

Dim NJ As Integer, NR As Integer, NRJ As Integer, M As Integer, MAR As
Integer, NLJ Ac Integer

bim BL() As Double, HLLl() As bouble, HL2{() As bouble, HL3() As Double,
R{) As Double

Dim phi(} As Double, LL(} As Double, dz() As Double, 3jj() As Single, jk{)
As Single

Dim xP({) As Double, yP(} As Double, rl{() As Double, r2() As Double, x33()
As Single, y33() As Single

Dim MM()} As Integer

Dim xa As Single, xb As Single, xc As Single, xd As Single, xe As Single,
xf As Single, xg As Single, xh As Single, xi As S8ingle

Dim XCL{) As Double, YCL() As Double

Dim CYL() As Single, CXL{) As Single, yy{) As Double

Const PEMBEDA As Integer = 1

Public baris

Dim pengali As Single

Dim maxy As Long

Dim magnify As Integer

Dim x1 As Single

Dim %2 As Single

Dim yl As Single

Dim y2 As Single

Dim x As Single

Dim y As Single



Lampiran.J

109

Dim sudutl As Single, sudut2 As Single, ee() As Single, f£f() As Single,
we() As Single

Dim i, 3

Dim jumlah batang As String

Dim jumlah btg lgk As String

Dim jumlah btg lrs As String

Dim jumlah_joint As String

Dim b, ¢, d, p, q, jumlah, u, E, az, £, g, h, w, radius, ttl As Single,
tt2 As Single, v, pusatX, pusatY As Single

Dim a(), el, er(), z(25, 25), disp(25, 25), K(), titikl, titik2, titik3,
titik4, kumpul()

Private Sub back Click()
Forml.Show '
Form2.Hide

End Sub

Private Sub Checkl Click()
DrawAll

Piot

End Sub

Private Sub Check2 Click()
DrawAll

Plot

End Sub

Private Sub joint_Click()
Checkl.value = 1

Plot

End Sub

Private Sub Mnew Click()
Forml. Show
Forml.Text]l.Text = ""
Forml,Text2.Text L
Forml.Text3.Text = ""
Forml.Text4.Text = "™
Forml.Text5.Text = "" !
Forml.Text6.Text = ""
Forml.Text7.Text e
Forml.TextB.Text = ""
Forml .MSFlexGridl.Clcar
Forml.MSFlexGrid2.Clear
Forml.MSFlexGrid3.Clear
Forml .MSFlexGrid4.Clear
Forml .MSFlexGrid5.Clear
Forml.MSFlexGridé.Clear
Forml.Textl.SetFocus
End Sub

Private Sub mnuex_ Click()
End
End Sub

Private Sub Mrun_Click()
Form3. Show
End Sub

Private Sub MSFrame Click()
Check2.value = 1
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Plot
End Sub

Private Sub mShowI_Click()

Forml. Show

End Sub 3

Private Sub run_Click(Index As Integer)
FormPicture.Show

Form3. Show

End Sub

Private Sub DrawAll ()

Picturel.Cls

E=0

£f=0

g=20

h=20

jumlah_joint = (Forml.Textl.Text)

ReDim a(jumlah_joint, jumlah joint)
For i = 1 To jumlah_joint
For j =1 To 2

a{i, j) = Forml.MSFlexGridl.TextMatrix (i, 3j)
Next j
Next i
Jumlah = (Forml.Text3.Text) ' NRJ

ReDim K{jumlah, 5)
For i = 1 To jumlah
For j = 1 To 3
K(i, j} = Forml.MS8FlexGridZ.TextMatrix(i, J)

Next j
ReDim kumpul (jumlah)
kumpul (i) = Forml.MSFlexGrid2.TextMatrix(i, 0)

p = a(kumpul(i), 1) + 4
g = a(kumpul (i), 2) + 4
If K(i, 1) =1 And K{i, 2) = 1 And K(i, 3) = 1 Then

Garis Picturel, p * pengali, g * pengali, p * pengali, (g - 0.5)

* pengali, &HFF0000

Garis Picturel, (p - 0.7%) * pengali, (q - 0.5) * pengali, (p +

0.75) * pengali, (g - 0.5) * pengali, &HFFO000Q
klseIf K(i, 1) = 1 And K(i, 2) = L And K(i, 3) = 0 Then

Garis Picturel, (p - 0.75) * pengali, (g - 0.75) * pengali, p *

pengali, g * pengali, &HFF0000
Garis Picturel, p * pengali, g * pengali, (p + 0.75)
(g - 0.75) * pengali, &HFF(0000

* pengali,

Garis Picturel, (p + 0.75) * pengali, (q - 0.75) * pengali, (p -

0.75) * pengali, (g - 0.75) * pengali, &HFF00Q0
Else
Lingkar Picturel, p * pengali, (g - 0.25) * pengali,
pengali, &HFF0000

0.3 *

Garis Picturel, (p - 0.75) * pengali, (g - 0.6) * pengali, (p +

0.75) * pengali, (g - 0.6) * pengali, &HFF0000
End If
Next i
jumlah_batang = (Forml.Text4.Text)
jumlah_btg lgk = (Forml.Text5.Text)
jumlah btg lrs = jumlah_batang - jumlah_btg lgk
For i = 1 To jumlah_btg lrs
titikl = (Forml.MSFlexGrid3.TextMatrix(i, 1))
titik2 = (Forml.MSFlexGrid3.TextMatrix(i, 2))
E = af{titikl, 1) + 4 'joint xj
£ af{titikl, 2) + 4 'joint y3
g af{titik2, 1) + 4 'joint xk



h = a(titik2, 2) + 4 'joint yk

Garis Picturel, E * pengali, f * pengali, g * pengaii, h

pengali, vbBlack & i

Picturel.Fillstyle = 0

Lingkar Picturel, E * pengali, f * pengali,
titikl

Lingkar Picturel, g * pengali, h * pengali,
titik2

Picturel.FillStyle =1
Next i

For j = 1 To jumlah btg_lgk
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¥*

0.2 * pengali, &HC000& &

0.2 * pengali, &HCO000& &

titikl = (Forml.MSFlexGrid4.TextMatrix(j, 1))}
titik2 = (Forml.MSFlexGrid4.TextMatrix(j, 2))
pusat¥ = (Forml.MSFlexGrid4.TextMatrix(j, 3))
pusatY = (Forml.MSFlexGrid4.TextMatrix(j, 4))
radius = (Forml.MSFlexGrid4.TextMatrix(j, 5))
sudutl = (Form2.MSFlexGridl.TextMatrix(j, 1))
sudut2 = (Form2.MSFlexGridl.TextMatrix(j, 2))

f = a(titikl, 2) + 4

E = a(titikl, 1) + 4

g = a(titik2, 1) + 4

h = a(titik2, 2) + 4

w = pusatX + 4

v = pusat¥ + 4

If £ > h Then

ttl = —(sudut2 ~ (2 * sudutl))

tt2 = - (sudut2)

Else

ttl = -(3.14159265 - (sudutl + sudut2 + sudutl)}

ttd ~ =(3.1415%265 ~ (sudut2))

End If

Lengkung Picturel, w * pengali, v * pengali,
vbRlack & j, ttl * pengali, tt2 * pengali

Picturel.FillStyle = 0

Lingkar Picturel, E * pengali, t * pengali,
titikl

Lingkar Picturel, g * pengali, h * pengali,
titik2

Picturel.FillsStyle =1
Next j
End Sub

radius * pengali,

0.2 * pengali, &HCOUU& &

0.2 * pengali, &HC000& &

Private Sub Lengkung(pic As PictureRnx, ¥ As Single, y As Single, rad As
single, warna As Tong, =dll As Siuyle, »JdL2 As Jingle)
ple.tirele (Round(x), Round (maxy y)), rzad, warma, LL1, tE2

End Sub

Private Sub Garis(pic As PictureBox, x1 As Single, yl As Single, x2 As

Single, y2 As Single, warna As Long)

pic.Line (Round(xl), Round(maxy - yl))}-(Round(x2), Round(maxy - y2)),

warna
End Sub

Private Sub Lingkar(pic As PictureBox, x As Single, y As Single, rad As

Single, warna As Long)

pic.Circle (Round(x), Round(maxy - y)), rad, warna

End Sub

Private Sub titik{pic As PictureBox, x As Single, y As Single, warna As

Long)
pic.PSet (Round(x), Round(maxy - y)), warna
End Sub




1_LampiranJ
112

Private Sub Commandl_Click(}

pengali = pengali + pengali / magnify
DrawAll
Checkl.Value
Check2.vValue
End Sub

0
0

It

Private Sub Command2 Click{()

pengali = pengali - pengali / magnify
DrawAll
Checkl.value
Check2.Value
End Sub
Private Sub Form Activate()
Mnew.Enabled = False
Msave.Enabled = False
Mopen.Enabled = False

maxy = Picturel.Height
Picturel.BackColor = vbWhite
Picturel.DrawWidth = 2
DrawAll

End Sub

0
0

Private Sub Form_Load()

NJ = (Forml.Textl.Text)
NR = (Forml.Text2.Text)
NRJ = (Forml.Text3.Text)
M = (Forml.Text4.Text)
MAR = (Forml.Text5.Text)

ReDim x33(NJ)
ReDim y33(NJ)}
For i = 1 To NJ

j = (Forml.MSFlexGridl.TextMatrix(i, 0})
xa = (Forml.MSFlexGridl.TextMatrix(i, 1))
xb = (Forml.MSFlexGridl.TextMatrix(i, 2))
x33(3) = xa
y33(3) = xb
Next i
ReDim 7 (M)
ReDim jk (M)
ReDim LL{M)
ReDim LR (M)

ReDim CXR (M)
ReDim CYR{M)
RaDim CXL3j (M)
ReDim CYL3j (M)
ReDim CXLk (M)
ReDim CYLk (M)
ReDim XCL (M)
ReDim YCL (M)
ReDim R (M) .
ReDim dz (M)
ReDim yy (M)
ReDim rl (M)
ReDim r2 (M)
ReDim xP (M)
ReDim yP (M)
ReDiia phi (M)
ReDim MM (M)
ReDim ee (M)
ReDim £f (M)
ReDim we (M)
For j = 1 To MAR
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i = (Forml.MSFlexGrid4.TextMatrix(j, 0))
xa = (Forml.MSFlexGrid4.TextMatrix(j, 1))
xb (Forml .MSFlexGrid4.TextMatrix(j, 2))
xh {Forml .MSFlexGrid4 .TextMatrix{j, 3))
xi (Forml . MSFlexGrid4,TextMatrix(j, 4))
xc = (Forml.MSFlexGrid4.TextMatrix(j, 5))
xd = (Forml.MSFlexGrid6é.TextMatrix(3j, 1))
39 (1) = xa
jk (i) = xb
R(i) = xc
xP(i) = xh
yP(i) = xi
XCL (i) = x33(jk(i)) - x33(jj(i))
YCL (i) = y33(jk(i)) - y33(33(i))
rl(i) Sgr(XCL(i) * ¥CL(i) + YCL(i) * YCL(i))
r2 (i) rl(i) / 2
yy (i) (r2(i)) / R(i)
ee(i) = y33(3j(i)) - yP(4)
ff(i) = ee(i) / R{i)
If ff(i) = 1 Then
we(i) = 2 * Atn(f£f(i))
Else
we(i) = Atn{{£f£f(i)) / (Sqr(-££(i) * ££(i) + 1)))
End If
If yy(i) = 1 Then
dz (i) = 2 * Atn(yy(i))
Else
dz (i) = Atn((yy(i)) / (Sqr(-yy({i) * yy(i) + 1)))
End If
With Form2.MSFlexGridl
.ColWidth(-1) = 1800
.TextMatrix(j, 0) = i
.TextMatrix(j, 1) dz (i)
.TextMatrix(j, 2) we (1)
.Rows = MAR + 1
End With

it

"

Next j

Mnew.Enabled = False
pengali 300
magnify = 10
baris = 0 '

End Sub

Private Sub Plot ()
jumlah joint = (Forml.Textl.Text)
ReDim a{jumlah joint, jumlah joint)
For i = 1 To jumlah joint
For j =1 To 2
a(i, j) = Forml.MSFlexGridl.TextMatrix(i, 3j)
Next j L
Next i
If Checkl.Value = 1 Then
Picturel.FontBold = True
Picturel.ForeColor = vbMagenta
Picturel.FontSize = 8
For i = 1 To jumlah_joint
Xx =al(i, 1) + 4
y = al(i, 2) + 4
Picturel.CurrentX = x * pengali
Picturel.CurrentY = maxy - (y * pengali)
Picturel.Print i
Next i
End If
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jumlah batang = (Forml.Text4.Text)
jumlah_btg 1lgk = (Forml.Text5.Text)
jumlah _btg lrs = jumlah batang - jumlah_btg lgk

For i = 1 To jumlah btg lrs
u = {Forml.MSFlexGrid3.TextMatrix(i, 0))}
titikl = (Forml.MSFlexGrid3.TextMatrix(i, 1})
titik2 = (Forml.MSFlexGrid3.TextMatrix(i, 2})

E = a(titikl, 1) + 4
£ = a(titikl, 2) + 4
g = a(titik2, 1) + 4
h = a(titik2, 2) + 4

If Check2.Value = 1 Then
Picturel.FontBold = True
Picturel.ForeColor = vbRed
Picturel.FontSize = 6

xe = ((E + g) / 2)
ye = ((£ + h) / 2)
Picturel.CurrentX = xe * pengali
Picturel.CurrentY = maxy - (ye * pengali)
Picturel.Print u
End If
Next i
For j = 1 To jumlah btg lgk
u = (Forml.MSFlexGridd4.TextMatrix(j, 0))
titikl = (Forml.MSFlexGridd4.TextMatrix(j, 1))
titik2 = (Forml.MSFlexGrid4.TextMatrix(j, 2))

E = a(titikl, 1} + 4

£ = a(titikl, 2) + 4
g = a(titik2, 1) + 4
h = a(titik2, 2) + 4

If Check2.Value = 1 Then
Picturel.FontBold = True
Picturel.ForeColor = vbRed
Picturel.FontSize = 6

xe = ((E + g) / 2)

ye = ((£ + h) / 2)
Picturel.CurrentX = xXe * pengali
Picturel.CurrentY = maxy - (ye * pengali)
Picturel.Print u
End If
Next j
End Sub

Private Sub Zin Click()

pengali = pengali - pengali / magnify
DrawAll

Plot

End Sub

Private Sub Zout_Click()

pengali = pengali + pengali / magnify
DrawAll

Plot

End sub

Form Output data

Dim NJ As Integer, NR As Integer, NRJ As Integer, M As Integer, MAR As
Integer, NLJ As Integer, E1 As Double

Dim x() As Single, y() As Single, jrl() As Single, jj() As single, jk()
As Single

Dim BL() As Double, HL1() As Double, HL2() As Double, HL3() As Double,
R() As Double
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Dim phi() As Double, yl() As Double, LL() As Double, dz{) As Double, pf{)
As Double

Dim q() As Double, aa(} As Double, bb() As Double, cc{) As Double, dd{)
As Double

Dim ee() As Double, f£f() As Double, gg{) As Double, CYLj() As Double,
CXLj() As Double, CYLk(} As Double, CXLk(} As Double

Dim z{) As Double, xP() As Double, yP() As Double, rl{() As Double, r2()
As Double

Dim BLR() As Double, HLR() As Double, ALR() As Double, CXR() As Double,
CYR() As Double, inersia{) As Double

Dim LR() As Double, gl() As Double, ga() As Double, gb{) As Double, gcf{)
As Double, gd{() As Double

Dim ge() As Double, gf() As Double, integal() As Double, valueal(} As
Double

Dim Aal() As Double, Bbl() As Double, Ccl() As Double, Ddl() As Double,
Ffl() As Double ’ o

Dim NDJ As Integer, ND As Integer, DF(}) As Double, DJ(} As Single, zl1(}
As Double

Dim b() As Double, K As Integer, sff() As Double, sms() As Single, AC({)
As Double

Dim N1 As Integer, ID(} As Integer, a() As Double, IM() As Integer, N As
Integer

Dim AJ() As Double, NB As Integer, JE As Integer, nomorfile As Integer,
I1 As Integer

Dim I2 As Integer, IR As Integer, IC As Integer, JR As Integer

Dim J1 As Integer, J2 As Integer, J3 As Integer, TEMP As Single, SUM As
Single

Dim ITEM As Integer, K3 As Integer, AMD() As Double, AM() As Single, MD
As Integer

Dim u() As Double, AML() As Single, IML() As Single, AR() As Single, AE{)
As Double

Dim gauss As Integer, cgauss As Single, xgauss As Single, ii() As Double
Dim MM() As Integer, o As Integer, dl1{() As Double, d12() As Double,
dl3() As Double, d22() As Double, d23() As Double, d33() As Double

Dim valuea2(} As Double, valuea3 () As Double, valuead () As Double,
valuea5() As Double, valuea6() As Double, integaZ(} As Double

Dim intega3() As Double, intega4() As Double, intega5() As Double,
intega6(}) As Double

Dim xa As Single, xb As Single, xXc As Single, xd As Single, xe As Single,
xf As Single, xg As Single, xh As Single, xi As Single

Dim i As Integer, j As Integer, kjjll2{() As Double, XCL() As Double,
YCL() As Double

Dim kkll() As Double, kk12() As Double, kkl1l3() As Double, kkZ2l() As
Double, kk22(} As Double, kk23(} As Double, kk24() As Double, kk25() As
Double, kk26() As Double, kkl4() As Double

Dim kk15() As Double, kk16() As Double, kk31() As Double, kk32() As
Double, kk33() As Double, kk34() As Double, kk35() As Double, kk36(} As
Double, kk41() As Double, kkd42{() As Double, kk43() As Double, kkd44() As
Double, kk45() As Double, kk46() As Double, kk51()" As Double, kk52() As
Double, kk53() As Double, kk54() As Double, kk55(}) As Double, kk56() As
Double, kk6l() As Double, kk62() As Double, kk63() As Double, kk64() As
Double, kk65() As Double, kk66{) As Double '

Dim fl1x11() As Double, flx12{) As Double, flx13() As Double, flx21i() As
Double, fl1x22() As Double, fl1x23() As Double, flx31() As Double, flx32{()
As Double, £f1x33() As Double

Dim kiill() As Double, kiil2{() As Double, kiil3() As Double, kii2l({() As
Double, kii22 () As Double, kii23() As Double, kii31l{() As Double, kii32({()
As Double, kii33() As Double

Dim kijll() As Double, kijl2() As Double, kijl3{() As Double, kij21{() As
Double, kij22() As Double, kij23() As Double, kij31l{) As Double, kij32({()
As Double, kij33() As Double
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Dim kjill() As Double, kjil2(} As Double, kjil3() As Double, kji21l() As
Double, kji22() As Double, kji23() As Double, kji31l{) As Double, kji32({()
As Double, kji33() As Double
Dim kjjll() As Double, kjjl2() As Double, kjjl3() As Double, kjj21() As
Double, kjj22() As Double, k3jj23() As Double, kjj31l() As Double, kjj32{()
As Double, k3jj33() As Double
Dim hijl1() As Double, hijl2() As Double, hijl3() As Double, hij21() As
Double, hij22() As Double, hij23() As Double, hij31{) As Double, hij32(!
As Double, hij33() As Double

Sub sdata{()

NJ = (Forml.Textl.Text) 'jumlah joint

NR = (Forml.Text2.Text) 'Jumlah kekangan

NRJ = (Forml.Text3.Text) 'jumlah tumpuan

M = (Forml.Text4.Text) ‘jumlah batang

MAR = (Forml.Text5.Text) 'jumlah batang lengkung
El = (Forml.Text6.Text) 'modulus elastisitas
NDJ = 3 'jumlah perpindahan @ joint
ND = NDJ * NJ 'jumlah perpindahan

N = ND - NR 'jumlah dof

ReDim AML (6, M)

ReDim DF (N)

ReDim DJ (ND)

ReDim z1 (N)

ReDim x (NJ)

ReDim y(NJ)

ReDim b ({N)

For K= 1 To NJ
3 = (Forml.MSFlexGridl.TextMatrix (X, 0))
%xa = (Forml.MSFlexGridl.TextMatrix(K, 1))
xb = (Forml.MSFlexGridl.TextMatrix(K, 2})}
x{(3) = xa
y(i) = xb
Next K
MD = 2 * NDJ
NB = 0
ReDim 33 (M)
ReDim jk (M)
ReDim LL (M)
ReDim LR (M)
ReDim CXR(M)
ReDim CYR (M)
ReDim CXLj (M)
ReDim CYLj (M)
ReDim CXLk (M)
ReDim CYLk (M)
ReDim XCL{M)
ReDim YCL (M)
ReDim BLR (M)
ReDim HLR (M)
ReDim BL (M)
ReDim R(M)
ReDim HL1 (M)
ReDim HL2 (M)
ReDim HL3 (M)
ReDim ALR (M)
ReDim inersia (M)
ReDim dz (M)
ReDim yl (M)
ReDim rl (M)
ReDim r2 (M)




ReDim
ReDim
ReDim
ReDim
ReDim
ReDim
ReDim
ReDim
ReDim
ReDim
ReDim
ReDim
ReDim
ReDim
ReDim
ReDim
ReDim
ReDim
ReDim
ReDim
ReDim
ReDim
ReDim
ReDim
ReDim
ReDim
ReDim
ReDim
ReDim
ReDim
ReDim
ReDim
ReDim
ReDim
ReDim

. ReDim

ReDim
ReDim
ReDim
ReDim
ReDim
ReDim
ReDim
ReDim
ReDim
ReDim
ReDim
ReDim
ReDim
ReDim
ReDim
ReDim
ReDim
ReDim
ReDim
ReDim
ReDim
ReDim
o =M
For j

Xa =

xP {M)

yP {M)

phi (M)

z (M)

p (M)

q({M)

aa (M)

bb (M)
cc{M)

dd (M)

ee (M)
£f£(M)

gg (M)

MM (M)
ii(M)
dll{M)

d12 (M)
d13({M)

d22 (M)

d23 (M)

d33 (M)
integal (M)
valueal (M)
intega2 (M)
valuea2 (M)
intega3 (M)
valuea3 (M)
integad (M)
valuead (M)
integab (M)
valueab (M)
intega6 (M)
valueaé (M)

kk1l (M), kki2(M),
kk21 (M), kk22 (M),
kk31 (M), kk32(M),
kkd41 (M), kk42(M),
kk51 (M), kk52 (M),
kk61l (M), kk62({M),

£1x11 (M),
£1x21 (M),
£1x31 (M),
kjjli2 (M)
kiill (M),
kii2l (M),
kii3l (M),
hijll (M},
hij21 (M},
hij31({M),
kijli(M),
kij21 (M),
kij31 (M),
kjill (M),
kji21 (M),
kji3i (M),
kjjli (M),
kjj21 (M),
kjj31 (M),
- MAR

=1 To o

= (Forml.MSFlexGrid3.TextMatrix(j,
(Forml.MSFlexGrid3.TextMatrix (3,
(Forml .MSFlexGrid3.TextMatrix (],

kk13{M),
kk23 (M),
kk33 (M},
kkd43 (M),
kk53 (M},
kk63 (M),

£1x13(M)
£1x23 (M)
£1x33(M)

kiil3 (M)
kii23 (M)
%kii33 (M)
hij13(M)
hij23 (M)
hij33 (M)
kij13 (M)
kij23 (M)
kij33 (M)
k3i13(M)
k3i23 (M)
k3ji33 (M)
kjji3 (M)
k3jj23 (M)
k3333 (M)

kkl4 (M),
kk24 (M),
kk34 (M),
kkd44 (M),
kk54 (M),
kk64 (M),

0))

kk15 (M),
kk25 M),
kk35 (M),
kkd5 (M),
kk55 (M),
kké5 (M),

kk16 (M)
kk26 (M)
kk36 (M)
kk46 (M)
kk56 (M)
kk66 (M)

*frame id
1)) '33

2)) 'ik
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xc = {(Forml.MSFlexGrid3.TextMatrix(j, 3)) 'B
xd = {Forml.MSFlexGrid3.TextMatrix(j, 4)) 'H
jji) = xa
jk(i) = xb
BLR(i) = xc
HLR{i) = xd
inersia{i) = BLR(i) * HLR{i) ~ 3 / 12
ALR(i) = BLR(i} * HLR(i)
NBI = NDJ * (Abs(jk(i) - 3j(i)) + 1)
If NBI > NB Then NB = NBI
XCR = x(jk(i)) - x(33(i))
YCR = y(jk(i)) - y(33(i))
LR(i) = Sqr(XCR * XCR + YCR * YCR)
CXR(i) = XCR / LR{i)
CYR(i) = YCR / LR(i)
Next j
For j = 1 To MAR
i = (Forml.MSFlexGrid4.TextMatrix(j, 0)) ‘'frame id
xa = (Forml.MSFlexGrid4.TextMatrix(j, 1)) '3j
xb = (Forml.MSFlexGrid4.TextMatrix(3j, 2)) 'jk
xh = (Forml.MSFlexGrid4.TextMatrix(j, 3)) 'X pusat
xi = (Forml.MSFlexGrid4.TextMatrix(j, 4)) 'Y pusat
xc = (Forml.MSFlexGrid4.TextMatrix(j, 5)) 'R
xd = (Forml.MSFlexGridé.TextMatrix(j, 1)) 'B
xe = (Forml.MSFlexGridé.TextMatrix(j, 2)) 'H1
xf = (Forml.MSFlexGridé.TextMatrix(j, 3)) 'H2
Xg = (Forml.MSFlexGrid6.TextMatrix(j, 4)) 'H3
ji(i) = xa
jk(i) = xb
R(i) = xc
BL(i) = xd
HL1(i) = xe
HL2 (i) = xf
HL3(i) = xg
xP (i) = xh
yP(i) = xi
NBI = NDJ * (Abs(jk(i) - j3(i)) + 1)
If NBI > NB Then NB = NBI
XCL(i) = x(Jk(i)) - x(35 (1))
YCL(i) = y(3k(i)) - y(33(1))
r1(i) = Sqgr(XCL{i) * XCL(i) + YCL(i) * YCL(i})}’
r2(i) = rl{i) / 2
yl(i) = (xr2(i1)) / R(i)
If y1(i) = 1 Then
dz(i) = 2 * Atn(yl(i))
Else
dz{i) = Atn{({yl(i)) / (Sgr({-yl(i) * yl(i) + 1})) 'sin-1({X)
End If .
CXLj(i) = (xP(i) - x(3i{(i))) / R{i)
CYLj (i) = (yP(i) -~ y(33(i))) / R(i)
CXTk{i) = (xP{i) - x({jk{i))) / R{i)
CYLk({i) = (yP(i) - y(ik{i))) / R{i)
Next j
ReDim jrl (ND)
For 3 = 1 To NRJ
K = (Forml.MSFlexGrid2.TextMatrix(j, 0))
xa = (Forml.MSFlexGrid2.TextMatrix(j, 1))
xb = (Forml.MSFlexGrid2.TextMatrix(j, 2))
xc = (Forml.MSFlexGrid2.TextMatrix(j, 3))

Fjri(3 * K - 2) = xa

jri(

3*K-1) =xb

Frl(3 * K) = xc

Next j
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N1 =0
ReDim ID{ND)
For j = 1 To ND
N1 = N1 + jri{(3j)

If jri(j} > O Then
ID(j} = N + N1
Else
ID(3J) =3 - N1
End If
Next j
ReDim a(N, NB)
End Sub

Sub stiff()
ReDim sff (N, NB)
ReDim IM({6)
ReDim filx (3, 3)
ReDim kii{3, 3)
ReDim hij (3, 3)
ReDim kjj(3, 3)
ReDim kij (3, 3)
ReDim kji(3, 3)
ReDim sms (6, 6)
o =M - MAR

For j =1 To o
i = (Forml.MSFlexGrid3.TextMatrix(j, 0))
MM(i) = 0
Next j
For j = 1 To MAR
i = (Forml.MSFlexGrid4.TextMatrix(j, 0))
MM(i) = 1
Next j
For i =1 To M
If MM(i) = 0 Then
kk1ll(i) = ALR{i) * E1 / LR(i)
kk12 (i) = kk13(i)
kk14 (i) = ~kk11(i)
kk15(i) = 0
kki6(i) = 0
kk21(i) = 0

kk22{i) = 12 * El * inersia{i) / (LR(i) ~ 3)

kk23(i) = 6 * E1l * inersia(i) / {LR{i) ~ 2)
kk24(¢(i) = 0

kk25(i) = -kk22(i)

kk26 (i) = kk23(i)

kk31(i) = 0

kk32(i) = kk23(i)

kk33(i) = 4 * El * inersia{i) / LR(i)
kk34(i) =0

kk35(i) = -kk23(i)

kk36(i) = 2 * El * inersia(i) / LR(i)
kk4l (i) = -kk11(i)

kk42(i) = 0

kk43(i) = 0

kk44 (i) = kk11 (i)

kk45(i) = 0

kkd46(i) = 0

kk51(i) = 0

kk52(i) = -kk22(i)

kk53(i) = -kk23(i)

kk54(i) = 0

kk55(i) = kk22(i}




{CXR(1i)

{CXR(1)

(CXR (1)

(CXR(1)}

(CYR(1i)

(CYR(1)

(CYR(1)

(CXR(1)

(CXR (1)

(CYR (1)

Else

> - 5 ]
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kk56(i} = -kk23(i}

kk6l(i} = 0

kk62 (i) = kk23(i)

kk63(i) = kk36(i)

kk64(i} = 0

kk65(i) = -kk23(i)

kk66 (i) = kk33 (i)

sms (1, 1) = (CXR(i} * kk1l1l(i} - CYR(i)} * kk21(i)) * CXR(i} -

*

*

*

kk1l2(i) - CYR{i} * kk22(i)} * CYR({(i)

sms (1, 2} = (CXR(i) * kk11(i) - CYR(i} * kk21(i}} * CYR{i) +
kk12 (i) - CYR(i} * kk22(i)) * CXR(i}

sms {1, 3) = CXR(i) * kk13(i) - CYR(i)} * kk23(i)

sms (1, 4} = (CXR(i} * kk1d4(i} - CYR(i} * kk24(i}) * CXR(i)} -
kk15(i) - CYR{i) * kk25(i}} * CYR(i)

sms (1, 5) = (CXR(i) * kk1l4(i) - CYR(i) * kk24(i)) * CYR(i) +
kk15(i} -~ CYR(i) * kk25(i}) * CXR{i})

sms (1, 6) = CXR{i) * kkl6(i} - CYR(i}) * kk26(i)

sms (2, 2) = (CYR(i)} * kk1l1l(i)} + CXR(i} * kk21(i})} * CYR(i} +
kk12 (i} + CXR(i) * kk22(i}))} * CXR(i)

sms (2, 3) = CYR(i} * kk13(i}) + CXR(i)} * kk23(i)

sms (2, 4) = (CYR(i) * kkl4(i) + CXR(i) * kk24(i)) * CXR(i) -
kk15(i) + CXR(i} * kk25(i}} * CYR(i)
sms (2, 5) = (CYR(i) * kkl4(i) + CXR(i) * kk24(i))} * CYR(i) +

kk15(i) + CXR(i) * kk25(i)) * CXR(i)

sms (2, 6) = CYR(i} * kkl6(i) + CXR(i) * kk26(i)

sms (3, 3) = kk33(i)

sms (3, 4) = kk34(i) * CXR(i) - kk35(i) * CYR(i)

sms (3, 5) = kk34(i) * CYR(i) + kk35{(i) * CXR(i)

sms (3, 6) = kk36(i)

sms (4, 4) = (CXR(i} * kk44(i} - CYR(i) * kk54(i)) * CXR(i) -

kk45(i) - CYR(i) * kk55(i)) * CYR(i)
sms (4, 5) = (CXR(i)} * kk44(i) - CYR(i) * kk34(i))} * CYR(i)} +

kk45(i) - CYR(i} * kk55(i)} * CXR(i}

sms (4, 6) = CXR{i)} * kk46(i) - CYR(i) * kk56(i)

sms (S5, 5) = {(CYR(i)} * kk44(i) + CXR(i) * kk54(i)) * CYR(i) +
kk45(i) + CXR(i) * kk55(i)) * CXR(i)

sms (5, 6) = CYR(i)} * kk46(i) + CXR(i) * kk56(i)
sms {6, 6) = kk66(i)

phi(i) = 2 * dz (i)
p{i) = 2 * (HL1(i) + HL2(i) - 2 * HL3({i))
=H

g (i) L1{i) — HL2(i) + p(i)
aa(i) = HL1(i)} "~ 3
bb(i) = -3 * (HL1(i) *~ 2) * g(i)
cc{i} = 3 * HL1(i) * g{i) ~ 2 + 3 * p(i) * HLI(i)}) *~ 2
dd(i) = -(g{i) ~ 3 + 6 * p(i) * HL1(i) * q(i))
eef{i}) = 3 * p(i}) * g{(i) ~ 2 + 3 * HL1(i) * p(i)} ~ 2
£f(i) = -3 * q(i) * p(i) " 2
gg(i) = p(i) * 3
For gauss = 1 To 15
Select Case gauss .

Case 1
xgauss = ~0.987992518020485
cgauss = 3.07532419961173E-02

Case 2
Xgauss = ~0.937273392400706
cgauss = 7.03660474881081E-02

Case 3 ’
xgauss = ~0.848206583410427
cgauss = 0.107159220467172

Case 4
Xgauss ~0.72441773136017

cgauss 0.139570677926154
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Case 5

xgauss = -0.570972172608539

cgauss = 0.166269205816994
Case 6

xgauss = -0.394151347077563

cgauss = 0.186161000015562
Case 7

xgauss = -0.201194093997435

cgauss = 0.198431485327112
Case 8

xgauss = 0

cgauss = 0.202578241925561
Case 9

xgauss = 0.201194093997435

cgauss = 0.198431485327112
Case 10

xgauss = 0.394151347077563

cgauss = 0.186161000015562
Case 11

xgauss = 0.570972172608539

cgauss = 0.166269205816994
Case 12

xgauss = 0.72441773136017

cgauss = 0.139570677926154
Case 13

xgauss = 0.848206583410427

cgauss = 0.107159220467172
Case 14

xgauss = 0.937273392400706

cgauss = 7.03660474881081E-02
Case 15

Xxgauss = 0.987992518020485

cgauss = 3.07532419961173E-02

End Select

' matrik flexibilitas dii
z(i) = dz (i) + (dz(i) * xgauss)
ii{i) = {aa{i) + (bb{i) * z(i) / (phil(i}))) + (cc(i) *
z(i) ~ 2 / (phi{i) ~ 2)) + (dd(i) * z{i) ~ 3 / phi{i} ~ 3) + (ee(i) *
z{i) ~ 4 / phi(i) ~ 4) + (££{i) * z(i) ~ 5 / phi(i) ~ 5) + {gg{i) * z(i)
~ 6 / phi{i) ~ 6))

dli(i) = ({(1 - (2 * Coswz(i))) + (Cos(z(i)) * Cos(z(i))))
* dz(i))) / (ii(1))

integal({i) = 12 * R{i) ~ 3 * (cgauss * dll{i)) / (E1l *
BL(i})

valueal (i) = valueal{i) + integal(i)

fi1x11(i) = valueal(i)

z(i}) = dz (i) + (dz(i) * xgauss)

ii{i) = (aa(i) + (bb(i) * z(i) / (phi(i))) + (cc(i) *

z(i) ~ 2 / (phi(i) ~ 2)) + {(dd(i) * z(i) ~ 3 / phi(i) ~ 3) + (ee(i) *
z(i) ~ 4 / phi(i) "~ 4) + (££(i) * z(i) ~ 5 / phi(i) ~ 5) + (gg(i) * z(i)
~ 6 / phi(i) ~ 6)) '

dl2(i) = (((-1 * Cos(z(i)) * Sin(z(i}))) + Sin(z(i))) *
dz(i)) / (ii(i))

intega2(i) = 12 * R{(i) ~ 3 * (cgauss * dl2(i)) / (El *
BL(i}))

valuea2 (i) = valuea2(i) + intega2 (i)

£f1x12(i) = valuea2(i)

z(i) = dz({i) + (dz(i) * xgauss)

ii(i) = (aa(i) + (bb(i) * z(i) / (phi(i))) + (cc(i) *

z(i) ~ 2 / (phi(i) ~ 2)) + (dd(i) * z(i) ~ 3 / phi{i) ~ 3) + (ee(i) *
z{i) ~ 4 / phi(i) ~ 4) + (££(i) * z(i) ~ 5 / phi(i) ~ 5) + (gg{i) * =z(i)
~ 6 / phi(i) ~ 6))

di3(i) = ({1 - Cos{z(i))) * dz(i)) / (ii(i))
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intega3 (i) 12 * R{i) ~ 2 * (cgauss * d13(i)) / (E1 *

BL(1i})
valuea3 (i) = valuea3(i) + intega3(i)
f1x13({i) = valuea3(i)
£f1x21(i) = £1x12(i)
z(i) = dz(i} + (dz(i) * xgauss)
“ii(i) = (aa{i) + (bb{i) * z(i) / {(phi{i))) + (cc(i) *

z{(i) ~ 2 / (phi{i) "~ 2)) + (dd{i) * z{i) ~ 3 / phi{i) ~ 3) + (ee(i) *
z{i) ~ 4 / phi{i) ~ 4) + {E££(i) * z(i) ~ 5 / phi(i) ~ 5) + (gg(i) * z(i)
~ 6 / phi{i) ~ 8))

d22(i) = (Sin({z({i)) * Sin(z(i)) * dz(i)) / (ii{i))

integad{i) = 12 * R{i) ~ 3 * {cgauss * d22{i)) / (E1l *
BL(i))

valuead (1) = valuead (i) + integad (i)

£f1x22 (i) = valuead (i)

z(i) = dz (i) + (dz(i) * xgauss)

ii{i) = (aa(i) + (bb(i) * z({i) / {(phi{i))) + {cc{i) *
z(i) ~ 2 / {(phi{i) ~ 2)) + {dd{i) * z(i) ~ 3 / (phi{i) ~ 3)) + {ee(i) *
z{i) ~ 4 / (phi(i) ~ 4)) + (££(i) * z{(i) ~ 5 / (phi{i) ~ 5)) + (gg(i) *
z(i) ~ 6 / (phi(i) ~ 6)))

d23(i) = (Sin{z{i)) * dz(i)) / (iil{i)}

intega5(i) = 12 * R(i) ~ 2 * (cgauss * d23{i)) / (E1 *
BL(i})

valuea5{(i) = valuea5(i) + intega5 (i)

£f1x23(i} = valuea5(i)

f1x31(1i) = £1x13(i)

f1x32(i) = £1x23(i)

z(i) = dz(i) + (dz(i) * xgauss)

ii(i) = (aa{i) + (bb(i) * z(i) / (phi(i))) + {(cc(i) *
z(i) ~ 2 / (phi(i) ~ 2)) + (dd(i) * z(i) ~ 3 / (phi{i) ~ 3)) + (ee(i) *
z{i) ~ 4 / (phi(i) ~ 4)) + (££(i) * z(i) ~ 5/ {(phi(i) ~ 5)) + (gg{i) *
z{i) ~ 6 / (phi{i) "~ &)))

d33(i) = (dz(i)) / (ii(i))

intega6(i) = 12 * R({i) * (cgauss * d33(i)) / (E1 * BL(i))

valuea6(i) = valuea6(i) + intega6 (i)

flx33(i) = valueat6(i)
Next gauss :
' matriks kii

kiill(i) = (£f1x22(i) * £1x33(i) - £1x23(i) * £f1x32(i)) / (£flx1l(i) *
£f1x22(i) * f1x33(i) - flx11(i) * £1x23(i) * flx32(i) - flx21 (i) *
flx12 (i) * £1x33(i) + f1x21(i) * £1x13(i) * £f1lx32(i) + £1x31(i) *
f1x12 (i) * £1x23(i) - £f1lx31(i) * £1x13(i) * £lx22(i))

kiil2(i) = -(fl1x12(i) * £1x33(i) -~ £1x13(i) * £1x32(i)) / (fixll(i) *
£f1x22(i) * £1x33(i) - £f1x11(i) * £1x23(i) * £f1x32(i) - £1x21(i) *
f1x12(i) * £1x33(i) + £f1x21(i) * £1x13(i) * £1x32(i) + £1x31(i) *
f1x12(i) * £1x23(i) - £flx31(i) * £f1lx13(i) * £1x22(i))

kiil3(i) = (flxl2(i) * £1x23(i) -. f1x13(i) * £1x22(i)) / (flx11l(i) *
£f1x22 (i) * £1x33{i) - £lx11(i) * £1x23(i) * £f1lx32(i) - £1x21(i) *
f1x12(i) * £1x33(i) + f1x21(i) * £1x13(i) * £1x32(i) + £f1x31(i) *
flx12(i) * £f1x23(i) - £flx31(i) * £1x13(i) * £1x22(i))

kii21(i) = kiil2 (i) :

kii22 (i) = (£1x11(i) * £1x33({i) - £1x13(i) * £1x31(i)) / (£fix1l(i) *
f1x22(i) * £f1x33(i) - flx11(i) * £1x23(i) * £1lx32(i) - £1x21(i) *
f1lx12(i) * £f1x33(i) + £flx21(i) * £1x13(i) * £1x32(i) + £flx31(i) *
£f1x12(1i) * £f1x23(i) - flx31(i) * £1x13(i) * £1x22(i))

kii23(i) = —(£flx11(i) * flx23(i) - £1x13(i) * flx21(i)) / (£lxll(i) *
£f1x22(i) * £1x33(i) - flx11(i) * £1x23(i) * £1x32(i) - £1x21(i) *
f1lx12(i) * £1x33(i) + £flx21(i) * £1lx13(i) * £1x32(i) + flx31(i) *
£fi1x12(i) * £1x23(i) ~ £1x31(i) * £1x13(i) * £1x22(i))

kii3l(i) = kiil3 (i)
kii32(i) = kii23(i)
kii33(i) = (£f1lx11(i) * £f1lx22(i) - flx12(i) * £1x21(i)) / (£flx1l(i) *

£1x22(i) * £f1x33(i) - flx11(i) * £1x23(i) * £1x32(i) - flx21(i) *
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£flx12(i) * £f1x33(i) + £flx21(i) * £1lx13(i) * £1lx32(i) + £1x31(i) *
£flx12(i) * £1x23(i) - £f1x31(i) * £1lx13(i) * £f1lx22(i))
' matriks hij
hijll(i) = Cos(phi(i})

hij12(i) = -1 * Sin(phi(i))

hij13(i) = 0

hij21(i) = Sin(phi(i))

hij22(i) = Cos(phi(i})

hij23(i) = 0

hij31(i} = R(i) - (R(i} * Cos(phi(i}})

hij32(i) = R(i) * Sin(phi(i))

hij33(i) = 1

' matriks kji(- 1*h1]*k11)

kjill (i) = —-(hijll(i) kiill{i)) - (hijl2(i) * kii2l({i)) -
(hij13(i) * kii3l(i)) .

k3i12(i) = -(hij11(i) * kiil2(i)) - (hijl2(i) * kii22(i))} -
(hij13(i) * kii32(i))

k3i13(i) = —-{hijl1(i) * kiil3(i)) - (hijl2(i) * kii23(i)} -
(hij13(i) * kii33(i))

kji21(i) = -(hij21(i) * kiill(i)) - (hij22(i) * kii2l(i)) -
(hij23(i) * kii3l(i))

kji22(i) = -(hij21(i) * kiil2(i)) - (hij22(i) * kii22(i)) -~
(hij23(i) * kii32(i))

kji23(i) = ~-(hij21(i) * kiil3(i)) - (hij22(i) * kii23(i)) -
(hij23 (i) * kii33(i))

kji31(i) = -(hij31(i) * kiill(i)) - (hij32(i) * kii2l(i)) -
(hij33(i) * kii31(i))

kji32 (i) = —(h1]31(1) * kiil2(i)) - (hij32(i) * kii22(i)) -
(hij33(i) * kii32(i))

k3i33(i) = -(hij31(i) * kiil3(i)) - (hij32(i) * kii23(i)) -

(hij33(i) * kii33(4i))
' matriks kij (transpose matriks kji)
kijll(i) = k3jili(di)

kijl2(i) = kji2l(i)
kij13(i) = kji31(i)
kij21(i) = kjil2(i)
kij22{i) = kji22(i)
kij23(i) = kji32(i)
kij31(i) = kjil3(i)
kij32(i) = kji23(i)

kij33(i) = kji33(i)
' matriks kjj(hij *kii*hijtrans)

kjjll(i) = (hij11(i) * kiill(i) + hijl2(i) * kii2l1l (i) + hijl3(i) *
kii31l(i)) * hijll(i) + (hij1l(i) * kiil2(i) + hijl2(i) * kii22(i) +
hij13(i) * kii32(i)) * hijl2(i) + (hijli(i) * kiil3 (i) + hijl2(i) *
kii23(i) + hijl3{i) * kii33(i)) * hijl3(i)

kjjl2(i) = (hij11(i) * kiill(i) 4 hijl2(i) * kii2l (i) + hijl3(i) *
kii3l(i)) * hij21(i) + (hijll(i) * kiil2(i) + hijl2(i) * kiiz2(i) +
hij13(i) * kii32(i)) * hij22(i) + (hijlil(i) * kiil3(i) + hijl2(i) *
kii23(i) + hijl3(i) * kii33(i)) * hij23(i)

k3313(i) = (hijll{i) * kiill(i) + hijl2(i) * kii21(i) + hijl3(i) *
kii31l{i)) * hij31(i) + (hij11(i) * kiil2(i} + hijl2(i) * kii22(i} +
hijl3(i) * kii32(i)) * hij32(i) + (hijll(i) * kiil3(i) + hijl2(i) *
kii23(i) + hij13(i) * kii33(i}} * hij33(i})

k3j21(i) = (hij21(i) * kiill(i) + hij22(i) * kii2l(i) + hij23(i) *
kii31(i)} * hijli(i) + (hij21{i) * kiil2(i) + hij22(i) * kii22(i) +
hij23(i) * kii32(i)) * hijl2(i) + (hi§21(i) * kiil3(i) + hij22(i) *
kii23(i) + hij23(i) * kii33(i)) * hij13(i)

kjj22(i) = (hij21(i) * kiill(i) + hij22(i) * kii2l(i) + hij23(i) *
kii31(i})) * hij21(i) + (hij21{i) * kiil2{i) + hij22(i) * kii22(i) +
hij23(i) * kii32(i}) * hij22(i) + (hij21(i) * kiil3(i) + hij22(i) *
kii23(i) + hij23(i) * kii33{i)) * hij23(i)
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k§j23(i) = (hij21(i) * kiill{i) + hij22(i) * kii2l(i) + hij23(i) *
kii31l(i)) * hij31(i) + thij21(i) * kiil2(i) + hij22(i) * kii22(i)} +
hij23(i) * kii32(i)) * hij32(i) + (hij21(i) * kiil3 (i) + hij22(i) *
kii23(i) + hij23(i) * kii33{i)) * hij33(i)

k3331(i) = (hij31(i) * kiill(i) + hij32(i) * kii2l(i) + hij33(i) *
kii31(i)) * hijli{i) + (hij31(i) * kiil2(i) + hij32(i) * kii22(i) +
hij33(i} * kii3Z(i)) * hijl2(i) + (hij31(i) * kiil3(i) + hij32(i) *
kii23(i) + hij33(i) * kii33(i)) * hijl3(i)

k3332(i) = (hij31(i) * kiill(i) + hij32(i) * kii2l(i) + hij33(i) *
kii31(i)) * hij21(¢i) + (hij31(i) * kiil2(i) + hij32(i) * kii22(i) +
hij33(i) * kii32(i)) * hij22(i) + (hij31(i) * kiil3(i) + hij32(i) *
kii23(i) + hij33(i) * kii33(i)) * hij23(i)

k3333(i) = (hij31(iy * kiill(i) + hij32(i) * kii2l(i) + hij33(i) *
kii31(i)) * hij31(i) + (hij31(i) * kiil2(i) + hij32(i) * kii22(i) +
hij33(¢i) * kii32(i)) * hij32(i) + (hij31(i) * kiil3(i) + hij32(i) *
kii23(i) + hi3j33(i) * kii33(i)) * hij33(i)

sms(l, 1) = (CYLj(i) * kiill(i) + CXLj(i) * kii2l(i)) * CYLj(i) +
(CYLj(i) * kiil2(i) + CXLj(i) * kii22(i)) * CXLj(i)
sms (1, 2) = —(CYLj(i) * kiill(i) + CXLj(i) * kii2l(i)) * CXLj(i) +

(CYLj(i) * kiil2 (i) + CXLj(i) * kii22(i)) * CYLj (i)
sms{l, 3) = CYLj({i) * kiil3(i) + CXLj (i) * kii23(i)

sms(l, 4) = (CYLj(i) * kijll(i) + CXLj(i) * kij2l(i)) * CYLk(i) +
(CYLj(i) * kijl2(i) + CXLj(i) * kij22(i)) * CXLk(i)
sms{l, 5) = —(CYLj(i) * kijll{i) + CXLj{i) * kij21(i)) * CXLk(i) +

(CYLi (i) * kijl2(i) + CXLj(i) * kij22(i)) * CYLk(i)
sms(l, 6) = CYLj(i) * kijl3(i) + CXLj(i) * kij23(i)

sms {2, 2) = -{-CXLj(i) * kiill({i) + CYLj (i) * kii2l(i)) * CXL3j(i) +
(-CXLj(i) * kiil2(i) + CYLj(i) * kii22(i)) * CYLJ (i)

sms (2, 3) = -CXLj(i) * kiil3(i) + CYLj(i) * kii23(i)

sms (2, 4) = (-CXLj(i) * kijli(i) + CYLj(i} * kij2l(i)} * CYLk(i) +
(-CXLj (i) * kijl2(i) + CYLj(i) * kij22(i)) * CXLk({(i)

sms (2, 5) = -(-CXLj(i) * kijll(i) + CYLj (i) * kij21(i)) * CXLk(i) +

(-CXLj(i) * kijl2(i) + CYLj(i) * kij22(i)) * CYLk({(i)

sms (2, 6) = -CXLj(i) * kijl3(i) + CYLj(i) * kij23(i)

sms (3, 3) = kii33(i)

sms (3, 4) = kij31(i) * CYLk(i) + kij32(i) * CXLk(i)

sms (3, 5) = -~kij31(i) * CXLk(i) + kij32(i) * CYLk(i)

sms{3, 6) = kij33(i)

sms (4, 4) = (CYLk({i) * kjjll(i) + CXLk(i) * kjj21(i)) * CYLk(i) +

(CYLk(i) * kjjl2(i) + CXLk(i) * kjj22(i)) * CXLk({i)
sms (4, 5) = —{({CYLk({i) * k3j311(i) + CXLk(i) * kjj21{i)) * CXLk{i) +
(CYLk(i) * kjjl2(i) + CXLk{i)} * kjj22(i)) * CYLk(i)
sms (4, 6) = CYLk(i) * kjjl3(i) + CXLk(i) * kjj23(i)
sms (5, 5) = —(~-CXLk{i) * kjj11(i) + CYLk(i} * kjj21(i)) * CMLk{i) +
(—CXLk(i) * kjjl2(i) + CYLk(i) * k3jj22(i)) * CYLk(i)
sms (5, 6) = -CXLk(i) * kjjl3(i) + CYLk(i) * kjj23(i)
sms (6, 6) = kjj33(i}
End If
IM(1)
IM(2)
IM(3)
IM(4)
IM(5)
IM(6)
For j = 1 To MD
Il = IM(3)
If §r1(Il) > 0 Then
GoTo 2
Else
For K = j To MD
I2 = IM(K)
If jrl(12) > 0 Then
GoTo 2

j3(i) - 2
i3y -1
jk(i) - 2
jk(i) - 1

bnnopwon
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Else
IR = ID{I1l)
IC = ID(I2)
If IR < IC Then
GoTo 1
Else
: ITEM = IR
IR = IC
: IC = ITEM
1: IC =1IC - IR + 1
sff{IR, IC} = sff(IR, IC) + sms(j, K}
End If
End If
2: Next K
End If
Next j
Next i
End 3ub

Sub banfac(N As Integer, NB As Integer, a{) As Double)
For j = 2 To N
Jl =45 -1
J2 =3 - NB + 1
If J2 < 1 Then J2 =1
If J1 = 1 Then GoTo 3
For i = 2 To J1
I1l=1i -1
If I1 < J2 Then GoTo 2
SUM = a(i, j - i + 1)
For K = J2 To Il
SUM = SUM ~ a(K, i - K+ 1) * a{(K, J - K + 1)

Next K

a(i, j - i + 1) = SUM
2: Next i
3: SUM = a(j, 1)

For K = J2 To J1
TEMP = a(K, j - K+ 1) / a(K, 1)
SUM = SUM - TEMP * a(K, j - K + 1)
a(K, j - K+ 1) = TEMP
Next K
a(j, 1) = suM
Next j
End Sub

Sub ldata()

ReDim AJ(3 * M + 3)

ReDim AE (ND)

NLJ = (Forml.Text7.Text) 'jumlah joint yang dibebani

If NLJ = 0 Then GoTo 4

For j = 1 To NLJ
K = Forml.MSFlexGrid5.TextMatrix(j, 0} 'joint yang dibebani
Xa = Forml.MSFlexGrid5.TextMatrix(j, 1) 'beban joint arah x
xb = Forml.MSFlexGrid5.TextMatrix(j, 2) 'beban joint arah y
xc = Forml.MSFlexGrid5.TextMatrix(j, 3) 'beban joint arah z
AJ(3 * K - 2) = xa
AJ(3 * K - 1) = xb
AJ{3 * K} = xc

Next j

4: End Sub

Sub loads ()
ReDim AC(ND)
For § = 1 To ND
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JR = ID(j)
AC(JR) = AJ(j)
Next j
End Sub

Sub bansol (N As Integer, NB As Integer, u() As Double, b() As Double,
z1() As Double)
For i = 1 To N
j=1-NB + 1
If i <= NB Then j =1
SUM = b{i)
Kl =1i-1
If j > K1 Then GoTo 1
For K = j To K1
SUM = SUM - u(K, i - K + 1} * z1(K)
Next K
1: z1{i) = SUM
Next i
For i = 1 To N
z1(i) = z1{(i) / u(i, 1)
Next i
For I1 = 1 To N
i=N-I1+1
3 =41i + NB - 1
If J > N Then j = N
SUM = zl1l({i)
K2 =1 + 1
If K2 > j Then GoTo 2
For K = K2 To j
SUM = SUM - u{i, K - i + 1} * z1(K)
Next K
2: z1{i) = SUM
Next Il
End Sub

Sub resul ()
j =N+ 1
For K = 1 To ND
JE =ND -~ K+ 1

" If jrl{(JE) = 0 Then GoTo 1
DI(JE) = 0 '
GoTo 2
1: 3 =3 -1
DJ{JE} = DF(3)
2: Next K
. Al 000
'—-— PERPINDABAN ~-

With Form3.MSFlexGridl

.Rows = NJ + 1

.Cols = 4 ,

.Colwidth (0) = 1000

If NJ <= 16 Then
.ColWidth(1l) = 1600
Width = .ColWidth(0) + 3 * .ColWidth(1l) + 100
.Height = (NJ + 1} * .RowHeight(0) + 80

Else
.ColWidth(1) = 1500
.Width = .ColWidth(0) + 3 * .ColWidth(l) + 350
.Height = 16 * .RowHeight(0) + 90

End If

.ColWidth (2} = .ColWidth(1)

.ColWidth(3) .ColWwidth (1)

i
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.ColAlignment (-1) = flexAlignCenterCenter
.TextMatrix (0, 0) = "Joint ID"
.TextMatrix (0, 1) = "ux"
.TextMatrix (0, 2) = "Uy"
.TextMatrix(0, 3} = "Rz"

Print #1, “"non-Priswatic Arc Frame Project"
Print #1, “[" & dlgfile.FileName & "]"
Print #1, “Unit: " & Forml.CboUnit.Text
Print #1,
Print #1, "“Joint Displacements"
Print #1, "“Joint ID"“; Tab(l1l2); "Ux"; Tab(29); "“Uy"; Tab(46); "“Rz"
For j = 1 To NJ
With Form3.MSFlexGridl
.TextMatrix(j, 0O)
.TextMatrix (j, 1)

|
w.

DJ{3 * j - 2}

TextMatrix(j, 2) = DJI(3 * j - 1,
.TextMatrix(j, 3} = DJ(3 * j)
Print #1, 3; Tab(1l2); DJ{(3 * j - 2); Tab({29); DJ(3 * J - 1); Tab{4d€);
DJ(3 * j)
End With
Next j

With MSFlexGrid2
.Rows = M + 1
.Cols = 7
.ColWidth(0) = 1000
If M <= 16 Then
.ColWidth(1l) = 1400
Width = .ColWidth(0)} + 6 * .ColWidth(1l) + 100
.Height = (M + 1) * .RowHeight(0) + 980
Else
.Colwidth(1} = 1300
Width = .ColWidth(0) + 6 * .ColWidth(1l) + 350
.Height = 16 * .RowHeight (0} + 90
End If

.ColWidth(2) = .ColWidth(1l)
.ColWidth (3} = .ColWidth(1l)
.ColWidth(4) = .ColWidth(1l)
.ColWidth(5) = .ColWidth (1)
.ColWidth{6) = .ColWidth(1)
.ColAlignment {(-1) = flexAlignCenterCenter
.TextMatrix (0, 0) = "Frame ID"
.TextMatrix (0, 1) = "Axial-i"
.TextMatrix (0, 2} = "Shear-i"
.TextMatrix {0, 3) = "Moment-i"
.TextMatrix (0, 4) = "Axial-j"
.TextMatrix (0, 5) = "Shear—j"
.TextMatrix (0, 6) = "Moment-j"

End With

Print #1,

Print #1, “Frame Element Forces"
Print #1, "“Frame ID"; Tab{l2); "Axial-i"; Tab(29); "Shear—-i"; Tab(46);
"Moment-i"; Tab(63); "Axial~j"; Tab{80); "Shear-j"; Tab(97); "Moment-j"
o =M - MAR
For j = 1 To o
i = (Forml.MSFlexGrid3.TextMatrix(j, 0))
MM(i) = O
Next j
For j = 1 To MAR
i = (Forml.MSFlexGrid4.TextMatrix(j, 0))
MM({i) = 1




