Franme4. t xt
Option Explicit
Option Base 1
Publ i ¢ KVRange As Range, End_Rel ease As Long
Const Pi As Double = 3.14159265358979

Function FEMact(Beans As Variant, Nodes As Variant, DistlLoads As Variant, PointLoads As Variant, Mments As Variant) As Variant

Dimi As Long, Al pha As Double, Beta As Double, Nunioads As Long, FEMA() As Double

Dim Momi nc(1 To 2) As Doubl e, TLoadl As Doubl e, Tload2 As Doubl e, NunBeans As Long, L As Double, Theta As Doubl e
Di m Loadl nc(1 To 2) As Double, j As Long, k As Long, n As Long, lastk As Long

Di m NunRows As Long, Nodel As Long, Node2 As Long, DX As Double, DY As Double

I f TypeNanme(Beans) = "Range" Then Beans = Beans. Val ue2

I f TypeNane(Nodes) = "Range" Then Nodes = Nodes. Val ue2

I f TypeNane(Di st Loads) = "Range" Then Di stlLoads = Di stLoads. Val ue2

I f TypeNane( Poi nt Loads) = "Range" Then Poi ntLoads = Poi nt Loads. Val ue2

I f TypeNanme(Mnents) = "Range" Then Monents = Mnents. Val ue2

NunmBeans = UBound( Beans)
NurmRows = UBound( Di st Loads)

ReDi m FEMA(1 To NunBeans, 1 To 6)

For n = 1 To NunBeans
Nodel = Beans(n, 3)
Node2 = Beans(n, 4)
DX = Nodes(Node2, 2) - Nodes(Nodel, 2)
DY = Nodes(Node2, 3) - Nodes(Nodel, 3)
L=(DX~2+DY”™2) ~0.5
Theta = Worksheet Functi on. At an2( DX, DY)

lastk = k
Nunioads = 0
If k + 1 <= UBound(Di st Loads) Then
Do Wiile DistLoads(k + 1, 1) =n
NurmLoads = Nunloads + 1
k =k +1
If k + 1 > UBound(Di stLoads) Then Exit Do

Loop
Fi xed end nonents due to distributed | oads
For i = lastk + 1 To |lastk + Nunloads

Al pha = DistlLoads(i, 2) / L
Beta = DistLoads(i, 5) / L
TLoadl = DistLoads(i, 3) * L * (1 - A pha - Beta)

If DistLoads(i, 3) = DistLoads(i, 4) Then
Mom nc(1l) = TLoadl * L * (1 / 12 + (Alpha ~ 3) / 4 _
- (Alpha ~2) * 5/ 12 + Alpha / 12 - (Alpha ~ 2 * Beta) / 4 _
+ Alpha * Beta / 6 + (Alpha * Beta ~ 2) /| 4 + Beta / 12 _
+ (Beta) ~ 2/ 12 - (Beta ™ 3) / 4)
If Al pha = Beta Then
Mom nc(2) = -Mom nc(1)

El se
Mom nc(2) = -TLoadl * L * (1 / 12 + (Beta ~ 3) / 4 _
- (Beta~2) *5/ 12 + Beta / 12 - (Beta ~ 2 * Alpha) / 4 _
+ Beta * Alpha / 6 + (Beta * Alpha ~ 2) / 4 + Alpha / 12
+ (Alpha) ~ 2/ 12 - (Alpha » 3) / 4)

TLoadl = TLoadl / 2
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Next

Tload2 = L * (1 - Al pha - Bet

Mom nc(1l) = TLoadl * L * (1 / 10 + (Al pha » 3) _
(Alpha ~ 2) * 7/ 10 + Alpha / 5 - (Alpha ~ 2 * Beta) * 3/ 10 _

Al pha * Beta * 4/ 15 + (Alpha * Beta * 2) / 5 _

Beta / 30 - (Beta) ~ 2/ 30 - (Beta » 3) / 10)

(1/ 15 -

+ (Al pha » 2)

Mom nc(2) = -TLoadl

Mo nc(2) = Mom nc(

Mom nc(1) = Mom nc(

End I f

I f UCase(Di stLoads(i, 6
If Theta <> 0 Then

Momi nc(1) = Mom nc(1)
Mom nc(2) = Mom nc(2)

*

2)

1)

))

L

* 4o

(Al'p
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a) * DistlLoads(i, 4) /

2

*2 /5

ha»3) *2/ 5

+ Alpha * Beta * 1/ 15 -
- (Beta) ~ 2 * 2/ 15 + (Beta ~ 3) / 10)

Tload2 * L * (1 / 10 + (Beta *
- (Beta ™ 2)
+ Beta * Alpha * 4

Tload2 * L * (1/ 15 -

* 71

/| 5+ Alpha * 2 /715
(Al pha *

- (Apha) ~ 2/ 30 -

(Beta ~ 3)

21/ 5

+ (Alpha * 2 * Beta)
Beta »~ 2) / 5 - Beta

*
+ Beta / 5 - (Beta " 2
15 + (Beta * Alpha * 2)
(Al pha ~ 3) / 10)

*2/ 5

+ (Beta ~ 2) / 5+ Beta * 2/ 15 + (Beta " 2

+ Beta * Al

pha * 1/ 15 - (Beta * A

pha ~ 2)

- (Alpha) ~ 2 * 2/ 15 + (Alpha ~ 3) / 10)

"Y" Then

* Cos(Theta)
* Cos(Theta)

End I f
El se
Mom nc(1) = Mominc(1l) * -Sin(Theta)
Mo nc(2) = Mominc(2) * -Sin(Theta)
End I f
FEMA(n, 3) = Momnc(1) + FEMA(n, 3)
FEMA(n, 6) = Momnc(2) + FEMA(n, 6)
i
' Fixed end nmonments due to point |oads

For

Next

i = lastk + 1 To lastk + NunlLoads

Al pha = Poi nt Loads(i, 1)

Mol nc(1) = Poi nt Loads(

Mom nc(2) = -Point Loads
I f UCase(PointLoads(i,
FEMA(n, 3) = Momnl nc
FEMA(n, 6) = Moml nc
El se
FEMA(n, 3) = -Mmin
FEMA(n, 6) = -Momn
End I f

) * Alpha * (1 - Alpha) ~ 2 * L
* Alpha ~ 2 * (1 - Al pha)

Then

Cos(Theta) + FEMA(n, 3)
Cos(Theta) + FEMA(n, 6)

* Sin(Theta) + FEMA(n, 3)

/L
i, 2
(i, 2)
3) ="y
(1 *
(2)
c(1)
c(2)

* Sin(Theta) + FEMA(n, 6)

Fi xed end nmonents and end reactions due to point nonents

For

i = lastk + 1 To lastk + NunlLoads

Al pha = Moments(i, 1) /
Mom nc(1l) = Moments(i,
Mom nc(2) = -Monents(i,

L
2)
2)

* (3 * Alpha - 1)

*(2_

3 * Al pha)

* (Al pha -
* Al pha
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FEMA(n, 3) = Mominc(1l) + FEMA(n, 3)

FEMA(n, 6) = Mom nc(2) + FEMA(n, 6)

Loadl nc(1) = -Mments(i, 2) / L

Loadlnc(2) = Monents(i, 2) / L

FEMA(n, 1) = FEMA(n, 1) - Loadlnc(1l) * Sin(Theta)
FEMA(n, 4) = FEMA(n, 4) - Loadlnc(2) * Sin(Theta)
FEMA(n, 2) = FEMA(n, 2) + Loadlnc(1l) * Cos(Theta)
FEMA(Nn, 5) = FEMA(n, 5) + Loadlnc(2) * Cos(Theta)

Next i

End reactions due to distributed |oads

For i = lastk + 1 To lastk + NunlLoads
Al pha = DistlLoads(i, 2) / L
Beta = DistlLoads(i, 5) / L

TLoadl = DistLoads(i, 3) * L * (1 - A pha - Beta)

If DistLoads(i, 3) = DistLoads(i, 4) Then
Loadl nc(1) = TLoadl * (1 - Alpha + Beta) / 2
2 =

Loadl nc( 2) TLoadl - Loadl nc(1)
El se
TLoadl = TLoadl / 2
Tl oad2 = * (1 - Alpha - Beta) * DistLoads(i, 4) / 2
Loadl nc(1) = TLoadl * (2 - 2 * Alpha + Beta) / 3

Loadl nc(1) = Loadlnc(1l) + Tload2 * (1 + 2 * Beta - Alpha) / 3

Loadl nc( 2) (TLoadl + Tl oad2) - Loadlnc(1)
End | f
If UCase(DistLoads(i, 6)) = "X" Then j =1 Elsej =2

FEMA(n, j) = Loadlnc(1) + FEMA(n, j
FEMA(n, ] + 3) = Loadlnc(2) + FEMA(n, j + 3)
Next i

End reactions due to point |oads

For i = lastk + 1 To lastk + Nunloads
Al pha = PointLoads(i, 1) / L
I f UCase(PointLoads(i, 3)) = "X" Then j =1 Esej =2
Loadl nc(1) = PointlLoads(i, 2) * (1 - Alpha)
Loadl nc(2) = PointLoads(i, 2) - Loadlnc(1)
FEMA(n, j) = Loadlnc(1) + FEMA(n, j

J
FEMA(N, | + 3) = Loadlnc(2) + FEMA(n, j + 3)
Next i

' Correct end reactions for resultant end nonents
If Sin(Theta) <> 0 Then

FEMA(n, 1) = FEMA(n, 1) - (FEMA(n, 3) + FEMA(n, 6)) * Sin(Theta)
g ::FNA(n, 4) = FEMA(n, 4) + (FEMA(n, 3) + FEMA(n, 6)) * Sin(Theta)
En

I f Cos(Theta) <> 0 Then

FEMA(n, 2) = FEMA(n, 2) + (FEMA(n, 3) + FEMA(n, 6)) * Cos(Theta)
g ::FNA(n, 5) = FEMA(n, 5) - (FEMA(n, 3) + FEMA(n, 6)) * Cos(Theta)
En
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Di st Loads As Vari ant

Def A As Vari ant,

End | f
lastk = k
Next n
FEMact = FEMA
End Function
Sub For nKg()
Di m BeamA() As Doubl e, KParamA(1l To 7) As Double, PH As Double, Nodes As Variant,
Di m Poi nt Loads As Variant, Mnents As Variant, NumLoads As Long, iErr As Long
Di m BeanProps As Variant, BeanCon As Variant, NRest As Variant, NCoord As Vari ant
Di m NunBeans As Long, NunFree As Long, TNunfFree As Long, KGA() As Double, KA As Variant
Di m KBCA() As Double, KGCA() As Double, L As Long, Start As Long, m As Long
Dim FreeA(1 To 1, 1 To 6) As Long, GFreeA() As Double, i As Long, j As Long, k As Long, gj As Long,
Di m FEMA As Var|ant FA() As Double, F_aA() As Double, GNunfree As Long
Di m Def aA As Var|ant Def acA() As Double, NFreeA() As Long, NunNodes As Long, TNumNodes As Long,
Di m NunFi x As Long, Nunfi xnodes As Long, NunFi xA(1 To 3) As Long, NumProps As Long,
Doubl e
Di m BeanER As Variant, NunER As Long, NunERBeans As Long, ERBeam As Long
Dim ER As Long, EREnd As Long, RNode As Long, GBFreea() As Long, LastFree As Long
Di m Nodel As Long, Node2 As Long, BA As Double, Bl As Double, BE As Double, BL As Double
Di m BSA As Doubl e, BG As Doubl e
Di m NLabel s() As Stri ng, BlLabels() As String
Di m DX As Doubl e, DY As Doubl e, PropNum As Long, Theta As Doubl e
Di m KBAA() As Double BAA() As Doubl e, RowNum As Long

Const StifFact As Doubl e = 100000000#
' Resi ze ranges

NunBeans = Range("nunbeans"). Val ue2

' Range("beamunt') . val ue = NunBeans
Nunfi xnodes = Range("nunrest"). Val ue2
NunLoads = Range("num oads"). Val ue2
NunPr ops = Range(" nunprops"). Val ue2
NunER = Range("numer"). Val ue2
NunERBeans = Range( " numer beans"). Val ue2
NurmNodes = Range("nuntoords"). Val ue2

TNumNodes = NunNodes + NumERBeans ' dummy node for each beamw th an end

Range("beanton"). Resi ze( NunBeans, 4).Name = "beanton"
I f NunERBeans > 0 Then

Range( " beaner"). Resi ze( NunERBeans, 7). Name = "beaner"
End I f
Range("restraints"). Resi ze( NunFi xnodes, 4).Nane = "restraints"
Range("coords"). Resi ze( TNunNodes, 3).Nane = "coords"
Range( " beanprop") . Resi ze( NunProps, 6).Name = "beanprop”
Range("di stloads") . Resi ze(NunLoads, 6).Nanme = "di stl oads"
Range( " poi ntl oads") . Resi ze(NurmLoads, 3).Nanme = "pointl oads"
Range( " nmonment s") . Resi ze( NunLoads, 2).Name = "nonents”

BeanPr ops = Range("beanprop"). Val ue2
BeanCon = Range("beanton"). Val ue2
NCoord = Range("coords"). Val ue2

BeanER = Range("BeanER'). Val ue2

Di st Loads = Range("di stl oads"). Val ue2
Poi nt Loads = Range("poi ntl oads"). Val ue2
Monent s = Range("nonents"). Val ue2

ReDi m BeamA(1 To NunBeans, 1 To 2)
ReDi m KBAA(1 To NunBeans * 6, 1 To 7)
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Creat e BeamA, beam properties
For i =1 To NunBeans

DX = NCoor d(BeanCon(i, 4), 2) - NCoord(BeanCon(i,
DY = NCoor d(BeantCon(i, 4), 3) - NCoord(BeantCon(i,
BeamA(i, 1) = (DX~ 2 + DY~ 2) ~ 0.5
BeamA(i, 2) = ATn2(DX, DY)

Next i

Count fixed freedons
NRest = Range("restraints").Val ue2

GNunfree = (NumNodes) * 3 + NunER
For i = 1 To NunFi xnodes
For j =2 To 4
If (NRest(i, j) ="F") Then
NunfFi x = NunFix + 1
NunFi XA(j - 1) = NunFixA(j - 1) + 1
End I f
Next j
Next i
If NunFi xA(1) = 0 O NunFi xA(2) = 0 Then

i Err = MsgBox("There nmust be at |east one node with restraint

Exit Sub
End I f
TNunfree = GNunfFree - Nunfi x

ReDi m KGCA(1 To GNunfFree, 1 To GNunfree)
ReDi m KGA(1 To TNunfree, 1 To TNunfree)
ReDi m React (1 To GNunfree, 1 To 1)

ReDi m GFreeA(1 To GNunfree, 1 To 2)

ReDi m FA(1 To GNunfree, 1 To 1)

ReDim F_aA(1 To TNunfFree, 1 To 1)

ReDi m Def acA(1 To GNunfree, 1 To 1)

ReDi m NFreeA(1l To GNunfree)

ReDi m GBFreea(1l To NunBeans, 1 To 6)

Create dummy nodes for each rel eased beam end

I f NunERBeans > 0 Then
For i = 1 To NunERBeans
DNode = NumNodes + i
ERBeam = BeanER(i, 1)
For j =2 To 4
ER = ER + BeanER(i, j)

Next j
If ER > 0 Then EREnd = 1 Else EREnd = 2

NCoor d( DNode, 1) = DNode
RNode = BeantCon(ERBeam 2 + ERENd)
NCoor d( DNode, 2) = NCoord( RNode, 2)
NCoor d( DNode, 3) = NCoord( RNode, 3)
Next i
End |f
FEMA = FEMact (BeanmCon, NCoord, DistlLoads, PointLoads,

' Create array of freedons for each beam GBFreeA

For i = 1 To NunBeans
Nodel = BeanCon(i, 3)

Frame4. t xt
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Node2 = BeanCon(i, 4)

For j =1 To 3
GBFreea(i, j) = (Nodel - 1) * 3 +j
Next j
|f CGBFreea(i, 3) > LastFree Then LastFree = GBFreea(i, 3)
For | =4 To 6
GBFreea(i, j) = (Node2 - 1) * 3 + (j - 3)
Next j
|f CGBFreea(i, 6) > LastFree Then LastFree = GBFreea(i, 6)
Next i
For i = 1 To NunERBeans
ERBeam = BeanER(i, 1)
For j =2 To 7
ER = BeanER(i, j)
If ER > 0 Then
LastFree = LastFree + 1
GBFreea(ERBeam | - 1) = LastFree
End I f
Next j
Next i

' Create global array of active freedons, GFreeA,
and array of nunber of freedons at each node, NFreeA

k =1
For i = 1 To NunmNodes o+l
If NRest(k, 1) =i Then
For j =1 To 3
If NRest(k, j + 1) = Enmpty O NRest(k, j + 1) <> "F" Then
L=L+1
m = + 1
GFreeA(L, 1) =j + (i - 1) * 3
If NRest(k, j + 1) <> 0 Then GrFreeA(L, 2) = NRest(k, j + 1)
End I f
Next j
If k < NunFi xnodes Then k = k + 1
El se
For j =1 To 3
L=L+1
m=m+ 1
GFreeA(L, 1) =j + (i - 1) * 3
Next j
End | f
NFreeA(i) = m
m= 20
Next i
k = NumNodes * 3
For i = 1 To NunERBeans

For j =1 To 6

If BeanER(i, j + 1) = 1 Then
k =k +1
L=L+1
m=m+1
GrreeA(L, 1) =k
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Next

End I f
Next j

NFreeA(i + NunmNodes) = m
m =

Create conplete global stiffness matrix

For

Next

i =1 To NunBeans
For j =1 To 6

FreeA(l, j) = GBFreea(i, j)
Next j

PropNum = BeanCon(i, 2)

BA = BeanProps(PropNum 2)
Bl = BeanProps(PropNum 3)
BE = BeanProps(PropNum 4)

BSA = BeanProps(PropNum 5)
BG = BeanProps(PropNum 6)
BL = BeamA(i, 1)

Theta = BeamA(i, 2)

KParamA(1) = BE * BA/ BL
KParamA(2) = 12 * BE * Bl / (BL ~ 3)
KParamA(3) = BE * Bl / BL
KParamA(4) = 6 * BE * Bl / (BL ~ 2)
KPar amA(5) = Cos(Theta)

KPar amA(6) = Sin(Theta)

KPar amA(7) = KPar amA(3)

If BSA <> 0 And BG <> 0 Then
PH =12 * BE * Bl / (BG* BSA * BL * 2)

KParamA(2) = KParamA(2) / (1 + PH)

KParamA(3) = KParamA(3) * (1 + PHI / 4) / (1 + PH)

KPar amA(4) = KParamA(4) / (1 + PHI

KParamA(7) = KParamA(7) * (1 - PH / 2) / (1 + PHI)
End | f

i Err = For nKL( KPar amA, KBCA)

For j =1 To 6
gj = FreeA(l, j)
For Kk =1 To 6
gk = FreeA(1, k)
KGCA(gj, gk) = KGCA(gj, gk) + KBCA(j, k)
Next k
Next j
For j =1 To 6
RowNum = (i - 1) * 6 + |
For k =1 To 6
KBAA( RowNum k) = KBCA(j, k)
Next k
KBAA( RowNum  7) = KPar amA(j )
Next j
i

Frame4. t xt
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' Extract active global stiffness matrix, KGA, from KGCA
For j = 1 To TNunFree
gj = GrreeA(j, 1)
For k = 1 To TNunfree
gk = GFreeA(k, 1)
KGA(j, k) = KGCA(gj. gk)
Next k
If GFreeA(j, 2) <> 0 Then KGA(j, j) = KGA(j, j) * StifFact
Next j

Create array of applied end actions, FA

For i =1 To (NunBeans)
For j =1 To 6
FreeA(l, j) = GBFreea(i, j)
Next j
For j =1 To 6
FA(FreeA(1, j), 1) = FA(FreeA(1, j), 1) + FEMA(i, j)
Next j
Next i

' Extract array of actions applied to active freedoms, F_aA, fromFA
For i = 1 To TNunfree

F aA(i, 1) = FA(GFreeA(i, 1), 1)

If GFreeA(i, 2) <> 0 Then F_aA(i, 1) = F_aA(i, 1) + GreeA(i, 2) * KGA(i, i)
Next i

Transfer F_aA to range f_a
Wth Range("f_a")
.C earContents
. Resi ze(TNunfree, 1).Nane = "f_a"
End Wth
Range("f_a").Value2 = F_aA

Resi ze range defa, solve systemfor active freedons
Wth Range("defa")
.C earContents
. Resi ze(TNunfree, 1).Nanme = "defa"
End Wth
Def A = GESol ve( KGA, F_aA)
Range("defa").Value = Def A

Create array of all node deflections, DefacA
Def aA = Range("defa"). Val ue2
For i =1 To TNunFree
Def acA(GrreeA(i, 1), 1) = DefaA(i, 1)
Next i

' Transfer DefacA to range defc
Wth Range("defc")
.ClearContents
. Resi ze(G\unfree, 1).Narme = "defc"
End Wth
Range("defc").Val ue2 = DefacA

' Create arrays of node and beam | abels and transfer to range "nl abel s" and "bl abel s"
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ReDi m NLabel s(1 To GNunfree, 1)

For i = 1 To NunNodes
jo=( -1 *3
NLabel s(j + 1, 1) = "DX" & i
NLabel s(j + 2, 1) = "DY" &
NLabel s(j + 3, 1) = "RzZ" &i
Next i
j =0
L=0
j = NunNodes * 3
For i =1 To NunERBeans
For k =2 To 7
If BeanER(i, k) = 1 Then
j =i +1
L=L+1
NLabel s(j, 1) = "Rel" & BeanER(i, 1) & "-" &k - 1
End If
Next k
Next i

Wth Range("nl abel s")

.ClearContents

. Resi ze(G\unfree, 1).Narme = "nl abel s"
End Wth
Range("nl abel s"). Val ue = NLabel s

ReDi m BLabel s(1 To NunBeans * 2, 1)

For i = 1 To NunBeans
j = - 1) * 2
BLabels(j + 1, 1) =i &"-" &1
=i &"-" &2

BLabel s(j + 2, 1)
Next i

Wth Range("bl abel s")

.CearContents

. Resi ze(NunmBeans * 2, 1).Nanme = "bl abel s"
End Wth
Range(" bl abel s"). Val ue = BLabel s

NFG = MWl t v( KGCA, Def acA)

' Resize range react, and re-apply array formula "=nfg-fg"
Wth Range("react")

.ClearContents

. Resi ze(G\unfree, 1).Name = "react"

End Wth
For i = 1 To GNunfree

React (i, 1) = NFQi, 1) - FA(i, 1)
Next i

Range("react"). Val ue = React

Fi nd beam acti ons
i Err = BeamActi ons(KBAA, DefacA, FEMA, GBFreea, BAA)

Wth Range("beam act")

.ClearContents

. Resi ze(NunmBeans * 2, 3).Nanme = "beam act"
End Wth
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Range("beam act"). Val ue = BAA

End Sub

Frame4. t xt

Function FornKL(k() As Doubl e, ByRef KB() As Double) As Long
Dim Csq As Double, Ssg As Double, CS As Doubl e
Dimi As Long, j As Long

ReDim KB(1 To 6, 1 To 6)
Csq = k(5) ~ 2
Ssq = k(6) ™ 2
CS = k(5) k(6)
KB(1, 1) = Csq * k(1) + Ssq * k(2)
KB(1, 2) = CS* (k(1) - k(2))
KB(1, 3) = -k(6) * k(4)
KB(1, 4) = -KB(1, 1)
KB(1, 5) = -KB(1, 2)
KB(1, 6) = KB(1l, 3)
KB(2, 2) = Ssq * k(1) + Csq * k(2)
KB(2, 3) = k(5) * k(4)
KB(2, 4) = KB(1, 5)
KB(2, 5) = -KB(2, 2)
KB(2, 6) = KB(2, 3)
KB(3, 3) =4 * k(3)
KB(3, 4) = -KB(1, 3)
KB(3, 5) = -KB(2, 6)
KB(3, 6) =2 * k(7)
KB(4, 4) = KB(1, 1)
KB(4, 5) = KB(1, 2)
KB(4, 6) = -KB(1, 6)
KB(5, 5) = KB(2, 2)
KB(5, 6) = -KB(2, 6)
KB(6, 6) = KB(3, 3)
i =2
KB(i, 1) = KB(1, i)
i =3
For j =1 To 2

KB(i, j) = KB(j, i)
Next j
i =4
For j =1 To 3

KB(i, j) = KB(j, i)
Next j
i =5
For j =1 To 4

KB(i, j) = KB(j, i)
Next j
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i =6
For j =1 To 5
KB(i, j) = KB(j, i)
Next j
FornkKL = 0O

End Function

Function BeamActi ons(KBAA As Variant, DefacA As Variant, FEMA As Variant, GBFreea As Variant, BAA() As Double) As Long
Di m NunBeans As Long, i As Long, j As Long, k As Long, FreeNum As Long, NF As Double
Dim KBA(1 To 6, 1 To 6), BeanmNum As Long, DefA(1 To 6, 1 To 1) As Double
Di m BeamAct As Variant, CT As Double, ST As Double, FX As Double, FY As Double

NunmBeans = UBound( GBFreea) - LBound(CBFreea) + 1
ReDi m BAA(1 To NunBeans * 2, 1 To 3)

For i =1 To NunBeans
BeamrNum = (i - 1) * 6
For j =1 To 6

For k =1 To 6
KBA(j, k) = KBAA(BeamNum + j, k)
Next k
FreeNum = CGBFreea(i, j)
Def A(j, 1) = DefacA(FreeNum 1)
Next j
BeamAct = MWl t v( KBA, DefA)

CT = KBAA(BeanmNum + 5, 7)

ST = KBAA(BeanNum + 6, 7)

FX = BeamAct (1, 1)

FY = BeamAct (2, 1)

BAA((i - 1) * 2 + 1, 1) = -((BeamAct (1, 1) - FEMA(i, 1)) * ST - (BeamAct(2, 1) - FEMA(i, 2)) * CT)
BAA((i - 1) * 2 + 1, 2) = -((BeamAct(2, 1) - FEMA(i, 2)) * ST + (BeamAct(1l, 1) - FEMA(i, 1)) * CT)
BAA((i - 1) * 2 +1, 3) = -(BeamAct(3, 1) - FEMA(i, 3))

BAA((i - 1) 2 + 2, 1) = ((BeamAct (4, 1) - FEMA(i, 4)) * ST - (BeamAct(5, 1) - FEMA(i, 5)) * CIT)
BAA((i - 1) * 2 + 2, 2) = ((BeamAct(5, 1) - FEMA(i, 5)) * ST + (BeamAct(4, 1) - FEMA(i, 4)) * CT)
BAA((i - 1) * 2 + 2, 3) = BeamAct(6, 1) - FEMA(i, 6)

Next i
End Function

Function ATn2(X As Variant, Y As Variant) As Doubl e
I nverse tangent based on X and Y coordinates

' X and Y both zero produces an error.

If X =0 Then
If Y =0 Then
ATn2 =1/ 0

El self Y > 0 Then
ATn2 = Pi [/ 2

El se
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ATn2 = -Pi | 2
End I f
El self X > 0 Then

If Y =0 Then
ATn2 = 0
El se
ATn2 = Atn(Y / X
End | f
El se
If Y =0 Then
ATn2 = Pi
El se
ATn2 = (Pi - Atn(Abs(Y) / Abs(X))) * Sgn(Y)
End | f
End I f

End Function

Frame4. t xt

Publi ¢ Function GESol ve(Mat As Variant, Vect As Variant) As Variant

Di m NunEg As Long, MBound As Long, i As Long, j

NunEq = UBound(Mat) - LBound(Mat) + 1
If NunEq <= 0 Then Exit Function
MBound = NumEq

ReDi m Resul t A(1 To MBound, 1 To 1)

For k = 1 To MBound - 1
For i = k + 1 To MBound

If Abs(Mat(k, k)) < Abs(Mat(i, k)) Then
Cal |l swapRowiat (i, k, MBound, Mat)
Call swapRowwat (i, k, 1, Vect)

End | f

If Mat(k, k) <> 0 Then
Df = Mat (i, k) / Mat(k, k)

For j = k To MBound
Mat (i, j) = Mat(i, j) - Mat(k, j) * Df
Next |
Vect (i, 1) = Vect(i, 1) - Vect(k, 1)
End I f
Next i
Next k

*

As Long,
Di m Df As Doubl e, SSum As Doubl e, ResultA() As Double

Df

k As Long
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Frame4. t xt

Resul t A(MBound, 1) = Vect(MBound, 1) / MNat(MBound, MBound)
1

For i = MBound - To 1 Step -1
SSum = 0
For j =i + 1 To MBound
SSum = SSum + Mat (i, j) * ResultA(j, 1)
Next j
If Mat(i, i) <> 0 Then Resul tA(i, 1) = (Vect(i, 1) - SSum) / Mat(i, i)

Next i
CESol ve = ResultA

End Function

Private Sub swapRowiwat (ByVal rl1 As Long, ByVal r2 As Long, MBound As Long, WMat)
Dimi As Long, nB As Long, dVal As Double

For i = 1 To MBound
dval = Mat(rl, i)

Next i
End Sub

Function MWl tv(Matl As Variant, Mat2 As Variant) As Variant
Di m Mat Res() As Doubl e, NunmRows As Long, NunCols As Long, i As Long, j As Long
Dimk As Long

NumRows = UBound(Mat1l) - LBound(Matl) + 1

NurmCol s = UBound(Mat2, 2) - LBound(Mat2, 2) + 1

ReDi m Mat Res(1 To NunRows, 1 To NuntCol s)

For i = 1 To Nuntol s
For j =1 To NunmRows
For k = 1 To NunmRows
Mat Res(j, i) = MatRes(j, i) + Matl1(j, k) * Mat2(k, i)
Next k
Next j
Next i

MWl tv = Mat Res
End Function
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