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" %0%%%%%%6%%%%%%6%6%%%% % % %6%6%%%% % %6%6%%%% % %6%6%% %% % %%6%%%% % %%6%%%% % %%
" 96%%6%6%6%6%%%%% %% %% %% %% %% %% %% %% %%%%%%%%%% %% %% %% %% %% %% %% %% %% %%

" - PRESTRESSING LOSSES COMPUTATION -

" 96%%6%6%6%6%%%%% %% %% %% %% %% %% %% %% %% %%%%%%%%%%%% %% %% %% %% %% %% % %%
" %0%%%%%%6%%%%%%6%6%%%% % % %6%6%%% % % %6%6%%%% % %6%6%% %% % %%6%%%% % %%6%%%% % %%

"DESCRIPTION. This script is used to compute the
prestressing losses for each tendon of the GiD geometry.
The calculation is done in the sheet "Tratamiento de
datos" where columns A to C have the information

coordinates X (=A), Y (=B) and Z (=C) of each node of
the prestressing system. In addition an input base data
is prepared in a sheet called ""Datos de Partida™ that
must be modified by the user. For the purpose of the
Benchmark, the initial parameters are:

"DATOS PARA EL CALCULO DE LAS CURVAS

- Tension antes de PC 1488 Mpa

- PC 8 mm

* Area de cable 139 mm2

- Ne de cables 4

" E acero 190000 MPa

- Threshold PC 845.12 kNm

Tendones Verticales

Coeficiente de rozamiento en curva 0.16
Coeficiente de rozamiento parastio 0.0008
Tendones Horizontales

Coeficiente de rozamiento en curva 0.17
Coeficiente de rozamiento parastio 0.0015
Tendones Gamma - Tramo vertical
Coeficiente de rozamiento en curva 0.16
Coeficiente de rozamiento parastio 0.0008
Tendones Gamma - Tramo cupula

Coeficiente de rozamiento en curva 0.16
Coeficiente de rozamiento parastio 0.0015
Tendones Cuapula

Coeficiente de rozamiento en curva 0.16
Coeficiente de rozamiento parastio 0.0015

" %%%%%%%%%%%6%%%%%% %% %% %% %% %%%%%6%% % %% %% % %% %% %% %% %% %% %% %% %% %

Sub main(Q)
"The "main® procedure calls the other procedures of this
VBA module

id_node

Length

angle
Acumulated_Longitude
Initial_stress
Initial_force
Id_prestressing
Force_after_friction_losses
Intersection_1
Wedge_losses
Intersection_2
Forces_After_WedgelLosses
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TendonForceAfterInsLosses
Stress_distribution
uniform_stress_distribution
family_main_stress

End Sub

" %%%%%%6%6%%%%%%6%6%%%% % %6%6%%%% % %%6%%%% % %%6%%%% % %% %% %% % % %6%%%%% % %%

Sub id_node()
"This procedure writes the ID of each node of the lines
that compose the tendons

Dim i As Long

“Column E of the spreadsheet is used
Worksheets(“'Tratamiento de datos'™).Activate
Worksheets(“'Tratamiento de datos'™).Columns("E:E").Select
Selection.ClearContents

i=1

Worksheets(“'Tratamiento de datos™).Cells(i, "E™) =
"I1D_node"

i=i1+1

Do While Worksheets(''Tratamiento de datos™).Cells(i, "A"™)

<>
1T WorksheetFunction.And(Worksheets("'Tratamiento de
datos™).Cells(i, "A"™) <> "X, Worksheets(
“Tratamiento de datos™).Cells(i, "A") <> "GROUP:",
Worksheets(“'Tratamiento de datos').Cells(i, "A™) <>
“LINE:", Worksheets('Tratamiento de datos™).Cells(i,
"A'™) <> "END') Then

IT Worksheets("'Tratamiento de datos™).Cells(i - 1

, "E™) = """ Then
Worksheets(“'Tratamiento de datos'™).Cells(i,
ET) =1

Else

Worksheets(“'Tratamiento de datos'™).Cells(i,
“E'") = Worksheets('Tratamiento de datos™).
Cells(i - 1, "E") + 1
End If
End If
i=i+1
Loop
End Sub

" %%%%%%6%%%%%%%%%%%%6%%% %% %% % %% %% %% %% %% %% %% %% %% %% %% %% %% %% %%

Sub Length(Q
"This procedure computes the distance between the nodes
of a tendon

Dim i As Long

“Column F of the spreadsheet is used
Worksheets(“'Tratamiento de datos').Activate
Worksheets(“'Tratamiento de datos'™).Columns('F:F").Select
Selection.ClearContents

i=1

Worksheets(“'Tratamiento de datos'™).Cells(i, "F'") =
“Length [m]"
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i=i+1
Do While Worksheets(''Tratamiento de datos'™).Cells(i, "A™)
s

IT Worksheets("'Tratamiento de datos'™).Cells(i, "E') =

""" Then
Elself Worksheets(''Tratamiento de datos'™).Cells(i,
"E™) = 1 Then
Worksheets(“'Tratamiento de datos™).Cells(i, "F')
=0
Else

Worksheets(“"Tratamiento de datos'™).Cells(i, "F"™)
= Sqr((Worksheets("Tratamiento de datos").Cells(i
-1, "A"™) - Worksheets("'Tratamiento de datos™).
Cells(i, "A"™)) ™ 2 + (Worksheets(“'Tratamiento de

datos'™).Cells(i - 1, "B") - Worksheets(
“Tratamiento de datos™).Cells(i, "B™)) N 2 + (
Worksheets(“'Tratamiento de datos'™).Cells(i - 1,
"C'") - Worksheets(''Tratamiento de datos™).Cells(i
» T N2

End If

i=i+1
Loop

End Sub

" %0%%%%%%6%%%%%%6%6%%%% % % %6%6%%%% % %6%6%%%% % %6%6%%%% % %%6%%%% % %%6%%%% % %%

Sub angle()
"This procedure computes the angle between the two lines
that converge in a tendon node

Dim i As Long

“Column F of the spreadsheet is used
Worksheets(“'Tratamiento de datos'™).Activate
Worksheets(“'Tratamiento de datos™).Columns("G:G").Select
Selection.ClearContents

i=1

Worksheets(“'Tratamiento de datos™).Cells(i, "G™) =
"Angle [°]"

i=i+1
Do While Worksheets(''Tratamiento de datos').Cells(i, "A™)
<>

IT Worksheets("'Tratamiento de datos'™).Cells(i, "E') =

""" Then
Elself Worksheets(''Tratamiento de datos'™).Cells(i,
"E™) = 1 Then
Worksheets(“'Tratamiento de datos™).Cells(i, "G™)
=0
Elself Worksheets(''Tratamiento de datos'™).Cells(i,
"E'™) = 2 Then
Worksheets(“'Tratamiento de datos™).Cells(i, "G™)
=0
Else

IT ((Worksheets(“Tratamiento de datos™).Cells(i -
1, "A"™) - Worksheets(''Tratamiento de datos').
Cells(i - 2, "A™)) * (Worksheets(“Tratamiento de
datos™).Cells(i, "A") - Worksheets("Tratamiento
de datos'™).Cells(i - 1, "A"™)) + (Worksheets(
“Tratamiento de datos'™).Cells(i - 1, "B") -
Worksheets(“'Tratamiento de datos'™).Cells(i - 2,



"B'"™)) * (Worksheets(“Tratamiento de datos').Cells
(i, "B"™) - Worksheets("'Tratamiento de datos').
Cells(i - 1, "B"™)) + (Worksheets(''Tratamiento de
datos™).Cells(i - 1, "C") - Worksheets(
“Tratamiento de datos™).Cells(i - 2, "C)) * (
Worksheets(“'Tratamiento de datos'™).Cells(i, "'C)
- Worksheets("Tratamiento de datos'™).Cells(i - 1,

"C'™M))) / (Worksheets('Tratamiento de datos™).
Cells(i, "F') * Worksheets("'Tratamiento de datos"
)-Cells(i - 1, "F")) >= 1 Then "este >= esta
puesto porque el calculo lleva consigo un error
numérico que hace que se parase el calculo al no
estar definida la funcién ACOS para valores
mayores de 1. En cualquier caso, se ha
comprobado manualmente aquellos valores
problematicos y, efectivamente, es un error
numérico que queda solventado con esto.

134 Worksheets(“'Tratamiento de datos'™).Cells(i,
"Gy = 0

135 Else

136 Worksheets(“'Tratamiento de datos'™).Cells(i,

“G'") = 180 / WorksheetFunction.Pi() *
WorksheetFunction.Acos (((Worksheets(
“Tratamiento de datos™).Cells(i - 1, "A") -
Worksheets(“'Tratamiento de datos').Cells(i -
2, "A")) * (Worksheets("'Tratamiento de datos"
).-Cells(i, "A") - Worksheets("'Tratamiento de
datos™).Cells(i - 1, "A"™)) + (Worksheets(
“Tratamiento de datos'™).Cells(i - 1, "B") -
Worksheets("'Tratamiento de datos'™).Cells(i -
2, "B"™)) * (Worksheets("'Tratamiento de datos™
)-Cells(i, "B") - Worksheets(''Tratamiento de
datos™).Cells(i - 1, "B")) + (Worksheets(
“Tratamiento de datos™).Cells(i - 1, "C") -
Worksheets(“'Tratamiento de datos').Cells(i -
2, "CM)) * (Worksheets("'Tratamiento de datos"
).-Cells(i, "C") - Worksheets("'Tratamiento de
datos™).Cells(i - 1, "C"™))) / (Worksheets(
“Tratamiento de datos').Cells(i, "F") *
Worksheets("'Tratamiento de datos'™).Cells(i -
1, "F"))

137 End If

138 End If

139 i=i+1

140 Loop

141 End Sub

142

143 * %6%%%6%%6%%%%6%6%%%%%6%%%%%%%%%6%%%%6%6%% %% %% %% %% %% %% % %% %% %% %% %% % Y%

144

145  Sub Acumulated_Longitude()

146 "This procedure calculates the accumulated tendon length
from each extreme (A and B), which is needed for
computing the prestressing losses

147

148 Dim i As Long

149

150 “Columns H and 1 the spreadsheet are used

151  Worksheets("'Tratamiento de datos').Activate

152  Worksheets("Tratamiento de datos'™).Columns('H:1'"").Select

153  Selection.ClearContents

154 i=1
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Worksheets(“"Tratamiento de datos'™).Cells(i, "H™)
"Acumulated_Longitude A"
Worksheets(“'Tratamiento de datos'™).Cells(i, "I")
"Acumulated_Longitude B"

i=i+1
Do While Worksheets("'Tratamiento de datos'™).Cells(i, "A"™)
<>
IT Worksheets("'Tratamiento de datos™).Cells(i, "F") =
""" Then
Else
Worksheets(“'Tratamiento de datos™).Cells(i, "H™)
= Worksheets("'Tratamiento de datos™).Cells(i, "F"
) + Worksheets(“'Tratamiento de datos™).Cells(i -

1, "H)
End If
=i+ 1

Loop

Do While i > 1
IT Worksheets("'Tratamiento de datos™).Cells(i, "F") =

"' Then
Else
IT Worksheets(“'Tratamiento de datos™).Cells(i + 1
, "F") = """ Then
Worksheets(“'Tratamiento de datos™).Cells(i,
"1") =0
Else

Worksheets(“"Tratamiento de datos'™).Cells(i, "I")
= Worksheets("'Tratamiento de datos").Cells(i + 1,
"F') + Worksheets("'Tratamiento de datos™).Cells(
i+1, 1)
End If
End If
i=i-1
Loop
End Sub

" %0%%%%%6%6%%%%%%6%6%%%%% % %6%%%%% % %6%6%%%% % %6%6%% %% % %%6%%%% % %%6%% %% % %%

Sub Initial_stress()
"This procedure shows an initial uniform distributed
stress state at each tendon considering NO losses

Dim i As Long

“Column J of the spreadsheet is used
Worksheets(“'Tratamiento de datos'™).Activate
Worksheets(“'Tratamiento de datos™).Columns("J:J"").Select
Selection.ClearContents

i=1

Worksheets(“'Tratamiento de datos™).Cells(i, "J7) =
"Initial_stress [MPa]"

i=i+1
Do While Worksheets(''Tratamiento de datos'™).Cells(i, "A™)
<>
IT Worksheets("'Tratamiento de datos™).Cells(i, "H™) =
"' Then
Else
Worksheets(“'Tratamiento de datos'™).Cells(i, "J")
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= Worksheets(''Datos de Partida™).Cells(5, "B™)

Loop
End Sub

" %%%%%%6%6%%%%%%6%6%%%% % %6%6%%%% % %%6%%%% % %%6%%%% % %% %% %% % % %6%%%%% % %%

Sub Initial_force()
"This procedure computes the initial force considering
that any prestressing loss takes place

Dim i As Long

“Column K of the spreadsheet is used
Worksheets(“'Tratamiento de datos'™).Activate
Worksheets(“'Tratamiento de datos'™).Columns('K:K'").Select
Selection.ClearContents

i=1

Worksheets(“'Tratamiento de datos™).Cells(i, "K') =
"Initial_force [kN]"

i=i1+1
Do While Worksheets(''Tratamiento de datos™).Cells(i, "A"™)
<>
IT Worksheets("'Tratamiento de datos™).Cells(i, "J") =
""" Then
Else
Worksheets(“'Tratamiento de datos').Cells(i, "K'™)
= Worksheets('Tratamiento de datos™).Cells(i, "J”
) * Worksheets(''Datos de Partida™).Cells(7, "B™)
* Worksheets(''Datos de Partida').Cells(8, "B™) /
1000
End If
i=i1+1
Loop
End Sub

" %%%%%%6%6%%%%%%6%6%%%% % %6%6%%%% % %%6%%%% % %%6%%%% % %% %% %% % % %6%6%%%% % %%

Sub 1d_prestressing()

"This script identify which tendon has one active end
(=1) and which has both ends actives (=2). For the
original purpose of ths script, only VERTICAL TENDONS
have the ID = 1 and only the lower end was prestressed.
For them a second ID is used: A or B, where A indicates
that the tendon has been drawn in GiD from the bottom to
the top and B indicates that the tendon has been drawn
from the top to the bottom. This second is essential in
order to define the direction in which prestressing
losses take place.

Dim i As Long

“Column L of the spreadsheet is used
Worksheets(“'Tratamiento de datos'™).Activate
Worksheets("'Tratamiento de datos'™).Columns('L:L").Select
Selection.ClearContents

i=1

Worksheets(“'Tratamiento de datos™).Cells(i, "L™) =
"1D_prestressing (1//2 & A//B)"
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i=i+1
Do While Worksheets("'Tratamiento de datos'™).Cells(i, "A"™)
<>
IT InStr(Worksheets("'Tratamiento de datos'™).Cells(i,
"C'™), "C") <> 0 Then
Worksheets(“'Tratamiento de datos'™).Cells(i, "L™)
=2
Elself InStr(Worksheets('Tratamiento de datos'™).Cells
(i, "C"), "G") <> 0 Then
Worksheets(“'Tratamiento de datos'™).Cells(i, L")
=2
Elself InStr(Worksheets(''Tratamiento de datos'™).Cells
(i, "C"), "H") <> 0 Then
Worksheets(“'Tratamiento de datos'™).Cells(i, L")
=2
Elself InStr(Worksheets('Tratamiento de datos'™).Cells
(i, "C", "V <> 0 Then
Worksheets(“'Tratamiento de datos'™).Cells(i, L")
=1
IT Worksheets("'Tratamiento de datos').Cells(i + 2
, "'C") < Worksheets(“'Tratamiento de datos'™).Cells
(i + 3, "C") Then
Worksheets(“'Tratamiento de datos™).Cells(i +
1, L") = "A"
Else
Worksheets(“"Tratamiento de datos'™).Cells(i +
1, L") = "B
End If
End If
i=i+1
Loop
End Sub

" %0%%%%%6%6%%%%%%6%6%%%% % % %6%%%%% % %6%6%%%% % %6%6%%%% % %%6%%%% % %%6%%%% % %%

Sub Force_after_friction_losses()

"This procedure computes the distribution of forces in
the tendon discounting the friction losses from both
ends, if necessary.

Dim i, j, ID_tendon As Long
Dim ¥, fi As Double
Dim ID_bucle As Integer

“Column M and N of the spreadsheet are used
Worksheets(“'Tratamiento de datos').Activate
Worksheets(“'Tratamiento de datos™).Columns('M:N").Select
Selection.ClearContents

i=1

Worksheets(“'Tratamiento de datos'™).Cells(i, M)
"Force_after_friction_losses A [kN]"
Worksheets(“'Tratamiento de datos'™).Cells(i, "N)
"Force_after_friction_losses B [kN]"

i=i+1
Do While Worksheets(“Tratamiento de datos').Cells(i, "A™)
<>
IT Worksheets("'Tratamiento de datos™).Cells(i, "K') =
""" Then
i=i+1
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Else

IT Worksheets("'Tratamiento de datos™).Cells(i - 2
, "L'"™) = 2 Then

ID_tendon =i - 2
ID_bucle = 0
IT InStr(Worksheets("'Tratamiento de datos').
Cells(ID_tendon, "C'™), "C") <> 0 Then
f = Worksheets('Datos de Partida'™).Cells(

24, "B™)
fi = Worksheets(''Datos de Partida™).Cells
(25, "B")

Elself InStr(Worksheets("'Tratamiento de

datos'™).Cells(ID_tendon, "C™), "G'") <> 0 Then
ID_bucle = 1

Elself InStr(Worksheets("'Tratamiento de

datos').Cells(1D_tendon, “C™), "H") <> 0 Then
T = Worksheets('Datos de Partida').Cells(

15, "B™)
fi = Worksheets(''Datos de Partida'™).Cells
(16, "B™)

Elself InStr(Worksheets("'Tratamiento de
datos').Cells(1D_tendon, “C"), V') <> 0 Then
T = Worksheets('Datos de Partida').Cells(

12, "B™)
fi = Worksheets(''Datos de Partida'™).Cells
(13, "B™)

End If

Do While Worksheets(''Tratamiento de datos™).
Cells(i, "K'™) <> "7
IT ID_bucle = 1 Then
IT Worksheets("'Tratamiento de datos™
)-Cells(i, "C") >= 15.667 Then
T = Worksheets(''Datos de Partida"
)-Cells(21, "B™)
fi = Worksheets(''Datos de
Partida™).Cells(22, "B™)
Else
f = Worksheets(''Datos de Partida™
)-Cells(18, "B™)
fi = Worksheets(''Datos de
Partida™).Cells(19, "B™)

End If
Else
End If
IT Worksheets('Tratamiento de datos™).
Cells(i - 1, "M"™) = """ Then

Worksheets(“'Tratamiento de datos').
Cells(i, "M") = Worksheets(
“"Tratamiento de datos').Cells(i, "K™)
Else
Worksheets(“'Tratamiento de datos').
Cells(i, "M") = Worksheets(
“Tratamiento de datos™).Cells(i - 1,
“M'™) - Worksheets(“'Tratamiento de
datos™).Cells(i - 1, "M"™) * (1 - Exp
(-(F * Worksheets("'Tratamiento de
datos'™).Cells(i, "G") *
WorksheetFunction.Pi() /7 180 + fi *
Worksheets("'Tratamiento de datos').

Cells(i, "F'))))
End If
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i=i+1
Loop
j=i-1
Do While Worksheets(''Tratamiento de datos').
Cells(g, "K'™) <> "
IT ID_bucle = 1 Then
IT Worksheets("'Tratamiento de datos™
)-Cells(, "C") >= 15.667 Then
T = Worksheets(''Datos de Partida"
)-Cells(21, "B™)
fi = Worksheets(''Datos de
Partida™).Cells(22, "B"™)
Else
T = Worksheets('Datos de Partida"
)-Cells(18, "B™)
fi = Worksheets(''Datos de
Partida').Cells(19, "B™)

End If
Else
End If
IT Worksheets("'Tratamiento de datos™).
Cells( + 1, "N") = """ Then

Worksheets(“"Tratamiento de datos'™).
Cells(, "N") = Worksheets(
“"Tratamiento de datos™).Cells(@, "K'™)
Else
Worksheets(“'Tratamiento de datos'™).
Cells(, "N") = Worksheets(
“"Tratamiento de datos™).Cells( + 1,
“N') - Worksheets(''Tratamiento de
datos').Cells( + 1, "N") * (1 - Exp
(-(f * Worksheets("'Tratamiento de
datos').Cells(g + 2, "G") *
WorksheetFunction.Pi() /7 180 + fi *
Worksheets(“'Tratamiento de datos'™).

Cells + 1, "F'))))
End IFf

1=1-1
Loop
Elself Worksheets('Tratamiento de datos™).Cells(i
-2, "L') =1 Then
T = Worksheets(‘'Datos de Partida™).Cells(12,
"B'™) "La Unica familia que se tesa desde un
extremo es la de tendones verticales
fi = Worksheets(''Datos de Partida™).Cells(13,
"B'"™) "La Unica familia que se tesa desde un
extremo es la de tendones verticales
IT Worksheets(“'Tratamiento de datos™).Cells(i
-1, "L"™) = "A" Then
Do While Worksheets(''Tratamiento de
datos™).Cells(i, "K'") <> "
IT Worksheets("'Tratamiento de datos"
)-Cells(i - 1, "M™) = """ Then
Worksheets(“'Tratamiento de datos™
)-Cells(i, "M™) = Worksheets(
“Tratamiento de datos'™).Cells(i,
')
Else
Worksheets(“'Tratamiento de datos"
)-Cells(i, "M™) = Worksheets(
"Tratamiento de datos™).Cells(i -
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1, "M"™) - Worksheets(
“Tratamiento de datos™).Cells(i -
1, "My * (1 - Exp(-(F *
Worksheets(“'Tratamiento de datos"
)-Cells(i, "G™) *
WorksheetFunction.Pi() /7 180 + fi
* Worksheets(“'Tratamiento de
datos™).Cells(i, "F'"))))
End If
i=i+1
Loop
Elself Worksheets('Tratamiento de datos™).
Cells(i - 1, "L"™) = "B" Then
Do While Worksheets("Tratamiento de
datos™).Cells(i, "K'") <> "
i=i+1
Loop
jJ=1i-1
Do While Worksheets("Tratamiento de
datos™).Cells(g, "K'") <> "
IT Worksheets("'Tratamiento de datos™
)-Cellsg + 1, "N") = """ Then
Worksheets(“'Tratamiento de datos"
)-Cells(, "N") = Worksheets(
“"Tratamiento de datos™).Cells(J,
%)
Else
Worksheets(“'Tratamiento de datos"
)-Cells(@, "N") = Worksheets(
“Tratamiento de datos™).Cells(Q +
1, "N") - Worksheets(
“Tratamiento de datos™).Cells(Q +
1, "Ny * (1 - Exp(-(fF *
Worksheets(“'Tratamiento de datos"
).Cellsg + 2, "G") *
WorksheetFunction.Pi() /7 180 + fi
* Worksheets(“'Tratamiento de
datos™).Cells@ + 1, "F'))))

End IFf
i=3-1
Loop
End If
End IFf
End If
Loop
End Sub

" %%%%%%6%%%%%%%%%%%%6%%% %% %% % %% %% %% % %% %% %% %% 6% %% %% %% %% %% %%

Sub Intersection_1Q)

"This procedure finds the intesection point between the
curves obtained after discounting the friction losses in
those tendons that have been prestressed in both ends. 4
columns are used which give information about the
location of this point and its magnitude.

" IMPORTANT ISSUE: a lineal force distribution is being
considered between the two closest points of the
intersection.

Dim i As Long
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“Column O, P, W and R of the spreadsheet are used
de datos').Activate
de datos™).Columns(""0:R"™).Select

Worksheets('Tratamiento
Worksheets("'Tratamiento
Selection.ClearContents
i=1
Worksheets('Tratamiento
"Intersection_1"
Worksheets('Tratamiento
"Acumulated_Longitude_A
Worksheets('Tratamiento
"Acumulated_Longitude_B
Worksheets('Tratamiento
"Force [kN]"

de datos

de datos

“y.Cells(i, "0")

Y.Cells(i, "P™)

[m]™
de datos™).Cells(i, "Q") =
[m]™
de datos™).Cells(i, "R") =

i=i+1
Do While Worksheets(''Tratamiento de datos'™).Cells(i, "A™)
<>
IT Worksheets("'Tratamiento de datos'™).Cells(i, "L") =
"' Then
i=i+1

Elself Worksheets("'Tratamiento de datos'™).Cells(i,

“L'") = 1 Then
i=1+2

Else
=i+ 1

Do While Worksheets('Tratamiento de datos™).Cells

G, L) =

IT Worksheets(“'Tratamiento de datos'™).Cells(i
+ 1, "M"™) >= Worksheets("Tratamiento de
datos™).Cells(i + 1,

“N') Then

i=1+1

Worksheets(“"Tratamiento de datos'™).Cells(
i, "0") = "INT1"

Worksheets(“Tratamiento de datos'™).Cells(
i+ 1, "0") = "INT2"
Worksheets(“Tratamiento de datos'™).Cells(
i, "P") = ((Worksheets("Tratamiento de
datos'™).Cells(i, "M") - Worksheets(
“Tratamiento de datos™).Cells(i, "N")) *
(Worksheets(“'Tratamiento de datos™).Cells
(i + 1, "H") - Worksheets("'Tratamiento

de datos™).Cells(i, "H™)) 7/ ((Worksheets(
“Tratamiento de datos'™).Cells(i, "M") -
Worksheets(“'Tratamiento de datos'™).Cells(
i, "N)) - (Worksheets(“Tratamiento de
datos™).Cells(i + 1, "M") - Worksheets(
“Tratamiento de datos™).Cells(i + 1, "N"
)))) + Worksheets(“Tratamiento de datos"
)-Cells(i, "H™)

Worksheets(“'Tratamiento de datos™).Cells(
i+ 1, "0") = ((Worksheets(“"Tratamiento
de datos'™).Cells(i + 1, "N) - Worksheets
("Tratamiento de datos™).Cells(i + 1, "M"
)) * (Worksheets(“Tratamiento de datos'™).
Cells(i, "I") - Worksheets(“Tratamiento
de datos™).Cells(i + 1, "1')) /7 ((
Worksheets(“'Tratamiento de datos™).Cells(
i+ 1, "N") - Worksheets("'Tratamiento de
datos™).Cells(i + 1, "M™)) - (Worksheets(
“Tratamiento de datos'™).Cells(i, "N) -



12

401

402
403
404
405
406
407
408
409
410
411
412
413

414
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418
419
420
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428

429

430

431
432

433
434
435

436

Worksheets(“'Tratamiento de datos'™).Cells(

i, "M")))) + Worksheets('Tratamiento de

datos™).Cells(i + 1, "I")

Worksheets(“'Tratamiento de datos™).Cells(

i, "R") = (((Worksheets("'Tratamiento de
datos™).Cells(i + 1, "M") - Worksheets(
“Tratamiento de datos').Cells(i, "M™)) *

(Worksheets("'Tratamiento de datos'™).Cells

(i, "P") - Worksheets("Tratamiento de
datos™).Cells(i, "H™))) / (Worksheets(

“Tratamiento de datos™).Cells(i + 1, "H™)

- Worksheets('Tratamiento de datos').
Cells(i, "H™))) + Worksheets(
“Tratamiento de datos™).Cells(i, "M™)

=1+
Exit Do
End IFf
Loop
End IFf
Loop
End Sub

1

" %%%%%%6%6%%%%%%6%6%%%% % %%6%%%% % %%6%%%% % %%6%%%% % %% %% %% % % %6%6%%%% % %%

Sub Wedge_losses()

"This procedure computes the wedge losses at the active
tendon ends. This is done through an equilbrium of
energies following the indications of EHE-08.

Dim i As Long

Dim A_tot As Double
area A_tot=a-Ep-Ap

Dim A_i, A_j As Double
each point of the tendon

“Columns S to T and Y to
Worksheets('Tratamiento
Worksheets("'Tratamiento
Selection.ClearContents
Worksheets("'Tratamiento
Worksheets('Tratamiento
Selection.ClearContents
i=1
Worksheets("'Tratamiento
“A_i_A [kNm]™
Worksheets("'Tratamiento
"A_tot [kNm]™
Worksheets("'Tratamiento
“A_i_B [kNm]™
Worksheets("'Tratamiento
"A_tot [kNm]™

Z
de
de
de
de
de
de
de

de

"Constant value of the total

"Value to be compared at

of the spreadsheet are used

datos™).Activate
datos').Columns('S:T"").Select
datos').Activate
datos™).Columns('Y:Z") .Select

datos™).Cells(i, "S™)

datos™).Cells(i, "T")

datos™).Cells(i, "Y™)

datos™).Cells(i, "Z")

A_tot = Worksheets(''Datos de Partida').Cells(6, "B") *

Worksheets("'Datos de Partida™).Cells(7, "B") * Worksheets

('Datos de Partida™).Cells(8, "B") * Worksheets(''Datos
de Partida™).Cells(9, "B") * 10 ~ (-6)

i=i+1

Do While Worksheets(“Tratamiento de datos').Cells(i, "A™)

<>

IT Worksheets("'Tratamiento de datos™).Cells(i, "L™)
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442

443
444
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451
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459
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461
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463
464
465

466

467

468
469
470
471
472

""" Then

i=i+1
Elself Worksheets("'Tratamiento de datos'™).Cells(i,
“L'™) = 2 Then

i=i+1

Do While Worksheets(''Tratamiento de datos').Cells

G, "Ly =

IT Worksheets(“'Tratamiento de datos'™).Cells(i

, "K'™) = """ Then
IT Worksheets("'Tratamiento de datos').
Cells(i, "A™) = " Then
Exit Do
Else
End If
Else

A_i =2 * (0.5 * Worksheets("'Tratamiento
de datos™).Cells(i - 1, "S™) + (
Worksheets(“'Tratamiento de datos™).Cells(
i -1, "M") - Worksheets("'Tratamiento de
datos™).Cells(i, "M™)) * Worksheets(
“"Tratamiento de datos™).Cells(i - 1, "H™)
+ 0.5 * (Worksheets(“Tratamiento de
datos').Cells(i, "H") - Worksheets(
“Tratamiento de datos™).Cells(i - 1, "H"
)) * (Worksheets(“Tratamiento de datos™).
Cells(i - 1, "M"™) - Worksheets(
“Tratamiento de datos').Cells(i, "M™)))
IT Worksheets("'Tratamiento de datos').
Cells(i - 1, "S"™) <= A_tot Then
Worksheets('Tratamiento de datos™).
Cells(i, "S™) = A_i
Worksheets('Tratamiento de datos™).
Cells(i, "T') = A_tot

Else
Exit Do
End If
End IFf
=i+
Loop
=i

Do While Worksheets("Tratamiento de datos').Cells
g+ 3,y ="
i=3+1
IT Worksheets(“'Tratamiento de datos'™).Cells(i
“A™) = " Then
Exit Do
Else
End If
Loop
Do While Worksheets(''Tratamiento de datos™).Cells
a, Ly =
IT Worksheets("'Tratamiento de datos'™).Cells(

, "K'™) = """ Then
IT Worksheets("'Tratamiento de datos').
Cells(i, "A™) = " Then
Exit Do
Else
End If
Else

A_J =2 * (0.5 * Worksheets("'Tratamiento
de datos'™).Cells( + 1, "Y") + (
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481
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486

487
488
489
490
491

492
493

494
495
496
497

498
499

Worksheets(“'Tratamiento de datos'™).Cells(
J + 1, "N") - Worksheets("'Tratamiento de
datos™).Cells(@, ""N')) * Worksheets(
“Tratamiento de datos™).Cells( + 1, "I1')
+ 0.5 * (Worksheets(“'Tratamiento de
datos™).Cells(, "I1") - Worksheets(
“Tratamiento de datos™).Cells( + 1, "I"
)) * (Worksheets('Tratamiento de datos').
Cells( + 1, "N") - Worksheets(
“Tratamiento de datos™).Cells@, "N')))
IT Worksheets('Tratamiento de datos™).
Cells( + 1, "Y") <= A_tot Then
Worksheets(“'Tratamiento de datos').
Cells(g, "Y') = Aj
Worksheets(“'Tratamiento de datos').
Cells(, "Z") = A_tot

Else
Exit Do
End IFf
End If
j=3-1

Loop
Elself Worksheets("'Tratamiento de datos™).Cells(i,
“L'") = 1 Then
i=i1+1
IT Worksheets("'Tratamiento de datos™).Cells(i,
L) = "A™ Then
i=i+1
Do While Worksheets("Tratamiento de datos').
Cells(i + 1, "L'™) ="
IT Worksheets('Tratamiento de datos™).

Cells(i, "K'™) = """ Then
IT Worksheets("'Tratamiento de datos™
)-Cells(i, "A™) = "" Then
Exit Do
Else
End If
Else

Al =2 * (0.5 * Worksheets(
“Tratamiento de datos™).Cells(i - 1,
"S"™) + (Worksheets("'Tratamiento de
datos™).Cells(i - 1, "M") -
Worksheets(“'Tratamiento de datos').
Cells(i, "M"™)) * Worksheets(
“Tratamiento de datos™).Cells(i - 1,
"H'") + 0.5 * (Worksheets(
“"Tratamiento de datos'™).Cells(i, "H™)
- Worksheets('Tratamiento de datos™
).Cells(i - 1, "H)) * (Worksheets(
“Tratamiento de datos™).Cells(i - 1,
M) - Worksheets("'Tratamiento de
datos™).Cells(i, "M™)))
IT Worksheets('Tratamiento de datos™
)-Cells(i - 1, "S") <= A_tot Then
Worksheets(“'Tratamiento de datos"
)-Cells(i, "S™) = A_i
Worksheets(“'Tratamiento de datos"
)-Cells(i, "T") = A_tot
Else
Exit Do
End If
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533
534
535
536
537
538

End If
i=i+1
Loop
Elself Worksheets('Tratamiento de datos™).Cells(i
, L") = "B" Then
+ 1

3, "Ly ="

i
IT Worksheets("'Tratamiento de datos™).
Cells(i, "A™) = "" Then

Exit Do

Loop
Do While Worksheets("'Tratamiento de datos™).
Cells(g, "L™) ="~
IT Worksheets("'Tratamiento de datos™).
Cells(, "K') = """ Then
IT Worksheets("'Tratamiento de datos
)-Cells(i, "A™) = """ Then
Exit Do
Else
End If
Else
A_j =2 * (0.5 * Worksheets(
“Tratamiento de datos'™).Cells( + 1,
"Y'y + (Worksheets("'Tratamiento de
datos™).Cells( + 1, "N") -
Worksheets(“"Tratamiento de datos'™).
Cells(, "N")) * Worksheets(
“"Tratamiento de datos™).Cells( + 1,
"1'") + 0.5 * (Worksheets(
“"Tratamiento de datos').Cells(@, "I)
- Worksheets('Tratamiento de datos"
d-Cells( + 1, "I")) * (Worksheets(
“Tratamiento de datos'™).Cells( + 1,
"N') - Worksheets("'Tratamiento de
datos™).Cells, "N)))
IT Worksheets("'Tratamiento de datos™
)-Cells( + 1, "Y") <= A_tot Then
Worksheets(“'Tratamiento de datos"
)-Cellsg, "Y') = A}
Worksheets(“"Tratamiento de datos"
)-Cells(, "Z") = A_tot
Else
Exit Do
End If
End If
j=3-1
Loop
End If
Else
i=i+1
End If
Loop
End Sub

" %%%%%%%%%%%6%%%%%% %% %% %% %% %% %% %% %% %% %% % %% %% %% %% %% %% %% %% %% %
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Sub Intersection_2()
"This procedure finds the intersection points due to
wedge losses with the line obtained after friction losses

Dim i, j As Long

“Columns U to X and AA to AD of the spreadsheet are used
Worksheets(“'Tratamiento de datos'™).Activate
Worksheets(“'Tratamiento de datos'™).Columns('U:X"").Select
Selection.ClearContents

Worksheets(“'Tratamiento de datos').Activate
Worksheets(“'Tratamiento de datos'™).Columns("'AA:AD™).Select
Selection.ClearContents

i=1

Worksheets(“'Tratamiento de datos'™).Cells(i, "U™) =
"Intersection_2"

Worksheets(“'Tratamiento de datos'™).Cells(i, V') =
"Acumulated_Longitude_A [m]"
Worksheets(“'Tratamiento de datos'™).Cells(i, "W'") =
“"Force [kN]"

Worksheets(“'Tratamiento de datos'™).Cells(i, "AA™)
"Intersection_2"

Worksheets('Tratamiento de datos'™).Cells(i, "AB™)
"Acumulated_Longitude_B [m]"
Worksheets(“'Tratamiento de datos'™).Cells(i, "AC™)
“"Force [kN]"

i=i+1
Do While Worksheets(“Tratamiento de datos').Cells(i, "A™)
<>
IT Worksheets("'Tratamiento de datos™).Cells(i, "L") =
""" Then
i=i1+1
Elself Worksheets('Tratamiento de datos™).Cells(i,
L) = 2 Then
IT Worksheets("'Tratamiento de datos™).Cells(i,
"S™) = " Then
Do While Worksheets('Tratamiento de datos™).
Cells(i, "S™) ="~

i=i+1
IT Worksheets('Tratamiento de datos™).
Cells(i, "A™) = """ Then
Exit Do
End If
Loop
End If
Do While Worksheets(“Tratamiento de datos').Cells
(i, "s) <> "¢
IT Worksheets("'Tratamiento de datos™).Cells(i
+ 1, "S"™) = """ Then

IT Worksheets('Tratamiento de datos™).

Cells(i, "S") > Worksheets(''Tratamiento

de datos™).Cells(i, "T") Then
Worksheets(“'Tratamiento de datos'™).

Cells(i - 1, "U™) = "INT1"
Worksheets(“'Tratamiento de datos'™).
Cells(i, "U™) = "INT2"

Worksheets(“'Tratamiento de datos'™).
Cells(i - 1, V") = -(((Worksheets(
“Tratamiento de datos™).Cells(i - 1,
"S"™) - Worksheets("'Tratamiento de
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datos™).Cells(i - 1, "T™)) * (
Worksheets("'Tratamiento de datos').
Cells(i, "H"™) - Worksheets(
"Tratamiento de datos™).Cells(i - 1,
"H'))) /7 ((Worksheets(“'Tratamiento
de datos'™).Cells(i, "S") - Worksheets
("Tratamiento de datos'™).Cells(i, "T"
)) - (Worksheets(''Tratamiento de
datos™).Cells(i - 1, "S") -
Worksheets("'Tratamiento de datos').
Cells(i - 1, "T")))) + Worksheets(
"Tratamiento de datos™).Cells(i - 1,
THY
Worksheets('Tratamiento de datos™).
Cells(i - 1, "W") = Worksheets(
“Tratamiento de datos'™).Cells(i - 1,
M) - (((Worksheets(“Tratamiento de
datos™).Cells(i - 1, "M™) -
Worksheets(“'Tratamiento de datos'™).
Cells(i, "M™)) * (Worksheets(
“"Tratamiento de datos'™).Cells(i - 1,
V') - Worksheets(''Tratamiento de
datos™).Cells(i - 1, "H™))) 7 (
Worksheets('Tratamiento de datos™).
Cells(i, "H") - Worksheets(
“Tratamiento de datos'™).Cells(i - 1,
H))
Else
Worksheets(“'Tratamiento de datos'™).
Cells(i, "U").Select
With Selection.Interior
-Pattern = xI1Solid
-PatternColorindex = xlAutomatic
-Color = 65535
.TintAndShade = 0O
-PatternTintAndShade = 0
End With
Worksheets(“'Tratamiento de datos™).
Cells(i, "U™) = "LONGITUD

INSUFICIENTE"

End If
End If
i=i+1
IT Worksheets(“'Tratamiento de datos'™).Cells(i
, "A™) = """ Then

Exit Do
End If

Loop
Do While Worksheets("Tratamiento de datos').Cells
(a+ 1, "N <> "

i=i+1
IT Worksheets(“'Tratamiento de datos™).Cells(i
, "A™) = """ Then
Exit Do
End If
Loop
j=i

Do While Worksheets('Tratamiento de datos™).Cells
G, vy <
IT Worksheets("'Tratamiento de datos™).Cells(
-1, "Y") = " Then
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IT Worksheets('Tratamiento de datos™).
Cells(, "Y") > Worksheets(''Tratamiento
de datos™).Cells(, "Z") Then
Worksheets(“'Tratamiento de datos'™).
Cells( + 1, "AA™) = "INTL1"
Worksheets(“'Tratamiento de datos'™).
Cells(@, "AA™) = "INT2"
Worksheets(“'Tratamiento de datos'™).
Cells(g + 1, "AB"™) = -(((Worksheets(
“Tratamiento de datos™).Cells( + 1,
"Y'") - Worksheets("'Tratamiento de
datos™).Cells + 1, “Z")) * (
Worksheets(“'Tratamiento de datos').
Cells(, "I') - Worksheets(
“Tratamiento de datos™).Cells(J + 1,
“1'"))) / ((Worksheets(“Tratamiento
de datos™).Cells(, "Y'") - Worksheets
("Tratamiento de datos'™).Cells(Q, "Z"
)) - (Worksheets("'Tratamiento de
datos™).Cells(g + 1, "Y") -
Worksheets("'Tratamiento de datos').
Cells( + 1, "Z"™)))) + Worksheets(
“Tratamiento de datos™).Cells(J + 1,
)
Worksheets(“'Tratamiento de datos').
Cells(J + 1, "AC"™) = Worksheets(
“Tratamiento de datos™).Cells(J + 1,
“N') + (((Worksheets(“'Tratamiento de
datos™).Cells(@, "N") - Worksheets(
“Tratamiento de datos™).Cells( + 1,
“N')) * (Worksheets("Tratamiento de
datos™).Cells( + 1, "AB") -
Worksheets(“'Tratamiento de datos').
Cells + 1, 1)) / (Worksheets(
“Tratamiento de datos™).Cells(@, "I™)
- Worksheets('Tratamiento de datos™
).Cells( + 1, "I')))
Else
Worksheets(“'Tratamiento de datos').
Cells(, "AA™).Select
With Selection. Interior
_Pattern = xISolid
-PatternColorindex = xlAutomatic
.Color = 65535
-TintAndShade = 0
-PatternTintAndShade = 0
End With
Worksheets(“'Tratamiento de datos'™).
Cells(@, "AA™) = "LONGITUD
INSUFICIENTE"
End If
End If
ji=3-1
IT Worksheets("'Tratamiento de datos'™).Cells(i
, "A™) = """ Then
Exit Do
End If
Loop
Elself Worksheets("'Tratamiento de datos™).Cells(i,
“L'") = 1 Then
i

=1 +1
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IT Worksheets("'Tratamiento de datos').Cells(i,
"Ly = A" Then
IT Worksheets("'Tratamiento de datos™).Cells(i
, "S") = " Then

Do While Worksheets("Tratamiento de
datos™).Cells(i, "S™) = "

I=1+1
IT Worksheets("'Tratamiento de datos').
Cells(i, "A™) = " Then
Exit Do
End If
Loop

End If
Do While Worksheets(''Tratamiento de datos').
Cells(i, "S™) <> """

IT Worksheets("'Tratamiento de datos').
Cells(i + 1, "S"™) = """ Then
IT Worksheets("'Tratamiento de datos"
)-Cells(i, "S"™) > Worksheets(
“Tratamiento de datos'™).Cells(i, "T")
Then
Worksheets(“'Tratamiento de datos™
)-Cells(i - 1, "U™) = "INTL"
Worksheets(“'Tratamiento de datos™
)-Cells(i, "U™) = "INT2"
Worksheets(“'Tratamiento de datos™
)-Cells(i - 1, V') = -(((C
Worksheets(“'Tratamiento de datos™
)-Cells(i - 1, "S") - Worksheets(
“Tratamiento de datos™).Cells(i -
1, "T")) * (Worksheets(
“Tratamiento de datos'™).Cells(i,
"H") - Worksheets("'Tratamiento
de datos™).Cells(i - 1, "H™))) 7/
((Worksheets("'Tratamiento de
datos™).Cells(i, "S™) -
Worksheets(“'Tratamiento de datos"
)-Cells(i, "T)) - (Worksheets(
"Tratamiento de datos™).Cells(i -
1, "S") - Worksheets(
"Tratamiento de datos™).Cells(i -
1, "T')))) + Worksheets(
"Tratamiento de datos™).Cells(i -
1, "H)
Worksheets(“'Tratamiento de datos™
).Cells(i - 1, "W") = Worksheets(
"Tratamiento de datos™).Cells(i -
1, "M™) - (((Worksheets(
"Tratamiento de datos'™).Cells(i -
1, "M™) - Worksheets(
“"Tratamiento de datos').Cells(i,
“M™)) * (Worksheets(''Tratamiento
de datos™).Cells(i - 1, V") -
Worksheets("'Tratamiento de datos™
)-Cells(i - 1, "HM))) 7 (
Worksheets("'Tratamiento de datos™
).Cells(i, "H™) - Worksheets(
"Tratamiento de datos™).Cells(i -
1, "H)))
Else
Worksheets(“'Tratamiento de datos"
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)-Cells(i, "U™").Select

With Selection. Interior
.Pattern = xISolid
.PatternColorindex =
xTAutomatic
.Color = 65535
.TintAndShade = 0
.PatternTintAndShade = 0

End With

Worksheets(“'Tratamiento de datos"

).Cells(i, "U™) = "LONGITUD

INSUFICIENTE"

End If
End If
i=i1+1
IT Worksheets("'Tratamiento de datos™).
Cells(i, "A™) = " Then

Exit Do
End If

Loop

Elself Worksheets("'Tratamiento de datos™).Cells(i
, L™ = "B Then

IT Worksheets("'Tratamiento de datos™).Cells(i
, "N) = " Then
Do While Worksheets("Tratamiento de
datos™).Cells(i, "N'") = "

i=1+1
IT Worksheets("'Tratamiento de datos"
)-Cells(i, "A™) = """ Then
Exit Do
End If
Loop

End If
Do While Worksheets(''Tratamiento de datos™).
Cells(i + 1, "N") <> "

i=i+1
IT Worksheets('Tratamiento de datos™).
Cells(i, "A™) = """ Then
Exit Do
End If
Loop
j=1

Do While Worksheets("Tratamiento de datos').
Cells(g, "Y' <> "7
IT Worksheets('Tratamiento de datos™).
Cells( - 1, "Y") = """ Then
IT Worksheets("'Tratamiento de datos™
)-Cells(, "Y") > Worksheets(
“Tratamiento de datos'™).Cells(@, "Z")
Then
Worksheets(“'Tratamiento de datos"
)-Cells(@ + 1, "AA™) = "INT1"™
Worksheets(“'Tratamiento de datos"
).Cells(§, "AA™) = "INT2"
Worksheets(“'Tratamiento de datos"
)-Cells( + 1, "AB") = -(((
Worksheets(“'Tratamiento de datos"
)-Cells( + 1, "Y") - Worksheets(
“Tratamiento de datos™).Cells( +
1, "Z')) * (Worksheets(
“"Tratamiento de datos™).Cells(J,
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1) - Worksheets("'Tratamiento
de datos™).Cells(g + 1, “1'))) 7/
((Worksheets("'Tratamiento de
datos™).Cells(@, "Y") -
Worksheets(“'Tratamiento de datos"
)-Cells, "Z2")) - (Worksheets(
“"Tratamiento de datos).Cells(j +
1, "Y'") - Worksheets(
“"Tratamiento de datos).Cells(J +
1, "Z'™)))) + Worksheets(
“"Tratamiento de datos).Cells(J +
1, 1)
Worksheets(“'Tratamiento de datos"
)-Cells( + 1, "AC™) = Worksheets
("Tratamiento de datos™).Cells(
+ 1, "N") + (((Worksheets(
“"Tratamiento de datos').Cells(J,
“N') - Worksheets('Tratamiento
de datos™).Cells( + 1, "N)) * (
Worksheets(“'Tratamiento de datos™
)-Cells( + 1, "AB™) - Worksheets
("Tratamiento de datos™).Cells(
+ 1, "1"™)) / (Worksheets(
“Tratamiento de datos').Cells(J,
1) - Worksheets("'Tratamiento
de datos™).Cells(@ + 1, "I1')))
Else
Worksheets(“'Tratamiento de datos™
)-Cells(, "AA™).Select
With Selection.Interior
_Pattern = xISolid
-PatternColorindex =
xlAutomatic
-Color = 65535
.TintAndShade = 0
-PatternTintAndShade = 0
End With
Worksheets(“'Tratamiento de datos™
)-Cells@, "AA™) = "LONGITUD
INSUFICIENTE"

End If
End If
i=3-1
IT Worksheets("'Tratamiento de datos').
Cells(i, "A™) = " Then
Exit Do
End If
Loop
End If
End If
Loop
End Sub

" %%%%%%%%%%%6%%%%%% %% %% %% %% %%%%%6%%% %% %% % %% %% %% %% %% %% %% %% %% %

Sub Forces_After_WedgelLosses()

"This procedures computes the force distribution between
the tendon end and the intersection point obtained after
the wedge losses. In those cases where the tendon lenght
is not sufficient to absorb the wedge losses, the
formula used is rebuilt* according to a trapezioum
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** The new formula is:
F_sim_x=(sum(i=1,n,0.5*(x_i-x_(i-1))*(F_i+F_(i-1)))-0.5*A_
tot)/(sum(i=1,n,(x_i-x_(i-1)))

- -->nomenclatura:
F_sim=(0.5*sum_XiFi-0.5*A_tot)/sum_Xi

Dim i As Long

Dim F_simA, F_simB As Double "These variables are the
forces magnitude at the points where the friction losses
curve intersects the force distribution due to wedge
losses

Dim i_F_sim As Long "This variable looks for
the rows where the F_simA and F_simB data are stored
Dim i_TenA, i_TenB As Long "These variables are

used to identify the first point of a tendon in the ens
A or B
Dim sum_XiFi, sum_Xi As Double

“Columns AD to AG of the spreadsheet are used
Worksheets(“'Tratamiento de datos'™).Activate
Worksheets(“'Tratamiento de datos'™).Columns(""AD:AG™).Select
Selection.ClearContents

i=1

Worksheets("'Tratamiento de datos'™).Cells(i, "AD™)
"Acumulated_Longitude A [m]"
Worksheets("'Tratamiento de datos'™).Cells(i, "AE™)
"Forces_After_WedgeLosses_A [kN]"
Worksheets(“'Tratamiento de datos'™).Cells(i, "AF™)
"Acumulated_Longitude B [m]"
Worksheets(“'Tratamiento de datos'™).Cells(i, "AG™)
"Forces_After_WedgeLosses_B [kN]"

i=i1+1
Do While Worksheets(''Tratamiento de datos™).Cells(i, "A"™)
<>
IT Worksheets("'Tratamiento de datos™).Cells(i, "L™) =
"' Then
i=i+1
Elself Worksheets("'Tratamiento de datos™).Cells(i,
L") = 2 Then
Do While Worksheets(“Tratamiento de datos').Cells
G, vy =
i=i1+1
Loop
i_TenA = i
i Fsim=1
Do While Worksheets(“Tratamiento de datos').Cells
(i_F_sim, U™ = """

i_F sim = 1i_F sim + 1

Loop
IT Worksheets("'Tratamiento de datos™).Cells(
i_F_sim, "U") = "INT1" Then

F_simA = Worksheets("Tratamiento de datos').

Cells(i_F_sim, W)

Do While i_TenA <= i_F_sim
Worksheets(“'Tratamiento de datos™).Cells(
i_TenA, "AD"™) = Worksheets('Tratamiento
de datos™).Cells(i_TenA, "H™)
Worksheets(“'Tratamiento de datos'™).Cells(
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i_TenA, "AE"™) = Worksheets("Tratamiento

de datos™).Cells(i_TenA, "M™) - 2 * (

Worksheets(“'Tratamiento de datos'™).Cells(

i_TenA, "M") - F_simA)

IT i_TenA = i_F_sim Then
Worksheets(“'Tratamiento de datos™).
Cells(i_TenA + 1, "AD"™) = Worksheets(
“Tratamiento de datos'™).Cells(i_TenA,

LV
Worksheets(“'Tratamiento de datos™).
Cells(i_TenA + 1, "AE™) = F_simA
End If
i_TenA = i_TenA + 1
Loop
Elself Worksheets("'Tratamiento de datos™).Cells(
i_F_sim, "U™) = "LONGITUD INSUFICIENTE"™ Then
sum_Xi = 0
sum_XiFi =
i=i+1
Do While i <= i_F_sim

sum_Xi = sum_Xi + (Worksheets(

“Tratamiento de datos'™).Cells(i, "H") -

Worksheets(“"Tratamiento de datos'™).Cells(

i-1, "HY))

sum_XiFi = sum XiFi + (Worksheets(

“Tratamiento de datos'™).Cells(i, "H") -

Worksheets(“'Tratamiento de datos'™).Cells(

i -1, "HY)) * (Worksheets("Tratamiento

de datos'™).Cells(i, M) + Worksheets(

“Tratamiento de datos™).Cells(i - 1, "M"))

i=i+1

Loop

F_simA = (0.5 * sum_XiFi - 0.5 * Worksheets(
“"Datos de Partida™).Cells(10, "B™)) 7/ sum_Xi
i = i_TenA "Esta orden se
pone para evitar conflictos en la parte del
calculo de tension desde B

Do While i_TenA <= i_F_sim

Worksheets(“'Tratamiento de datos'™).Cells(

i_TenA, "AD") = Worksheets("Tratamiento

de datos'™).Cells(i_TenA, "H™)

Worksheets(“'Tratamiento de datos™).Cells(

i_TenA, "AE"™) = Worksheets("Tratamiento

de datos™).Cells(i_TenA, "M™) - 2 * (

Worksheets(“'Tratamiento de datos'™).Cells(

i_TenA, "M") - F_simA)

i_TenA = i_TenA + 1

0

i_F_sim =1
Do While Worksheets('Tratamiento de datos™).Cells
(i_F_sim, "AA™) = "7
i_F sim = i_F sim -1
Loop
IT Worksheets("'Tratamiento de datos'™).Cells(
i_F sim, "AA™) = "INT1" Then
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F_simB = Worksheets("Tratamiento de datos').

Cells(i_F_sim, "AC™)

Do While i_TenB >= i_F_sim
Worksheets(“'Tratamiento de datos™).Cells(
i_TenB, "AF") = Worksheets('Tratamiento
de datos™).Cells(i_TenB, "I')
Worksheets(“'Tratamiento de datos'™).Cells(
i_TenB, "AG™) = Worksheets("'Tratamiento
de datos™).Cells(i_TenB, "N) - 2 * (
Worksheets(“'Tratamiento de datos™).Cells(
i_TenB, "N'") - F_simB)

IT i_TenB = i_F_sim Then
Worksheets(“'Tratamiento de datos').
Cells(i_TenB - 1, "AF") = Worksheets(
“"Tratamiento de datos').Cells(i_TenB,

“AB™)
Worksheets(“'Tratamiento de datos').
Cells(i_TenB - 1, "AG"™) = F_simB

End If

i_TenB = i_TenB - 1

Loop

Elself Worksheets(“Tratamiento de datos™).Cells(
i_F _sim, "AA™) = "LONGITUD INSUFICIENTE™ Then

sum_Xi = 0
sum_XiFi = 0
i=-i-1
Do While 1 >= i_F_sim
sum_Xi = sum_Xi + (Worksheets(

“Tratamiento de datos'™).Cells(i, "I') -
Worksheets(“'Tratamiento de datos™).Cells(
i+ 1, 1)

sum_XiFi = sum _XiFi + (Worksheets(
“Tratamiento de datos'™).Cells(i, "I') -
Worksheets(“'Tratamiento de datos™).Cells(
i+ 1, "1")) * (Worksheets("'Tratamiento
de datos™).Cells(i, "N") + Worksheets(

“"Tratamiento de datos™).Cells(i + 1, "N'))

i=i-1

Loop

F_simB = (0.5 * sum_XiFi - 0.5 * Worksheets(

“"Datos de Partida™).Cells(10, "B)) 7/ sum_Xi

i = i_TenB "se aflade esta

Iinea para trasladar el indicador i al final

del tenddn

Do While i_TenB >= i_F_sim
Worksheets(“'Tratamiento de datos™).Cells(
i_TenB, "AF") = Worksheets('Tratamiento
de datos™).Cells(i_TenB, "I')
Worksheets(“'Tratamiento de datos'™).Cells(
i_TenB, "AG™) = Worksheets("'Tratamiento
de datos™).Cells(i_TenB, "N) - 2 * (
Worksheets(“'Tratamiento de datos™).Cells(
i_TenB, "N'") - F_simB)

i_TenB = i_TenB - 1

Loop

End If
Elself Worksheets("'Tratamiento de datos™).Cells(i,
“L'™) =1 Then
=1 +1

Worksheets(“'Tratamiento de datos'™).Cells(i,
) = A" Then
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Do While Worksheets("'Tratamiento de datos™).
Cells(i, "M™) = """
i=i+1
Loop
i_TenA =1
i_F sim =i
Do While Worksheets("'Tratamiento de datos™).
Cells(i_F_sim, "U™) = "
i_F_sim = i_F sim + 1
Loop
IT Worksheets("'Tratamiento de datos™).Cells(
i_F_sim, "U"™) = "INT1" Then

F_simA = Worksheets("Tratamiento de

datos™).Cells(i_F_sim, "W")

Do While i_TenA <= i_F_sim
Worksheets("'Tratamiento de datos').
Cells(i_TenA, "AD"™) = Worksheets(
“Tratamiento de datos'™).Cells(i_TenA,

THY

Worksheets(“'Tratamiento de datos™).

Cells(i_TenA, "AE') = Worksheets(

“Tratamiento de datos'™).Cells(i_TenA,

M) - 2 * (Worksheets('Tratamiento

de datos™).Cells(i_TenA, M) -

F_simA)

IT i_TenA = i_F_sim Then
Worksheets(“'Tratamiento de datos"
)-Cells(i_TenA + 1, "AD™) =
Worksheets(“'Tratamiento de datos"
)-Cells(i_TenA, V')
Worksheets(“'Tratamiento de datos"
)-Cells(i_TenA + 1, "AE™) = F_simA

End If

i_TenA = i_TenA + 1

Loop

Elself Worksheets('Tratamiento de datos').
Cells(i_F_sim, "U™) = "LONGITUD INSUFICIENTE"
Then

-
1
-
+
[

Do While i <= i_F_sim
sum_Xi = sum_Xi + (Worksheets(
“Tratamiento de datos'™).Cells(i, "H")
- Worksheets("'Tratamiento de datos"
)-Cells(i - 1, "H™))
sum_XiFi = sum XiFi + (Worksheets(
“Tratamiento de datos'™).Cells(i, "H")
- Worksheets("'Tratamiento de datos™
)-Cells(i - 1, "H™)) * (Worksheets(
“"Tratamiento de datos™).Cells(i, "M™)
+ Worksheets(“'Tratamiento de datos"
)-Cells(i - 1, "M™))
i=i+1
Loop
F_simA = (0.5 * sum_XiFi - 0.5 *
Worksheets(‘'Datos de Partida™).Cells(10,
"B'™)) / sum_Xi
Do While i_TenA <= i_F_sim
Worksheets('Tratamiento de datos™).
Cells(i_TenA, "AD') = Worksheets(
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“"Tratamiento de datos™).Cells(i_TenA,
Y
Worksheets(“'Tratamiento de datos').
Cells(i_TenA, "AE™) = Worksheets(
“"Tratamiento de datos™).Cells(i_TenA,
M) - 2 * (Worksheets(“'Tratamiento
de datos™).Cells(i_TenA, "M™) -
F_simA)
i_TenA = i_TenA + 1
Loop
End If
Elself Worksheets('Tratamiento de datos™).Cells(i
, "L'™) = "B" Then
Do While Worksheets(''Tratamiento de datos™).
Cells(i, "N™) ="~
i=i+1
Loop
Do While Worksheets(''Tratamiento de datos™).
Cells(i + 1, "N") <> "
i=i+1
Loop
i_TenB = i
i_F sim =1
Do While Worksheets(''Tratamiento de datos™).
Cells(i_F_sim, "AA™) = """
i F sim=1i_F sim -1

Loop
IT Worksheets("'Tratamiento de datos'™).Cells(
i_F sim, "AA™) = "INT1" Then

F_simB = Worksheets("'Tratamiento de

datos™).Cells(i_F_sim, "AC™)

Do While i_TenB >= i_F_sim
Worksheets(“'Tratamiento de datos').
Cells(i_TenB, "AF") = Worksheets(
“"Tratamiento de datos').Cells(i_TenB,

Q)

Worksheets(“'Tratamiento de datos').

Cells(i_TenB, "AG"™) = Worksheets(

“"Tratamiento de datos').Cells(i_TenB,

“N') - 2 * (Worksheets(“'Tratamiento

de datos™).Cells(i_TenB, "N) -
F_simB)
ITf i_TenB = i_F_sim Then
Worksheets(“'Tratamiento de datos"
).Cells(i_TenB - 1, "AF) =
Worksheets(“'Tratamiento de datos"
).Cells(i_TenB, "AB™)
Worksheets(“'Tratamiento de datos"
).Cells(i_TenB - 1, "AG™) = F_simB
End If
i_TenB = i_TenB - 1
Loop
Elself Worksheets("'Tratamiento de datos™).
Cells(i_F_sim, "AA™) = "LONGITUD
INSUFICIENTE" Then

sum_Xi = 0

sum_XiFi =
i=i-1
Do While 1 >= i_F_sim

sum_Xi = sum_Xi + (Worksheets(

“Tratamiento de datos™).Cells(i, "I™)

0
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- Worksheets("'Tratamiento de datos™
)-Cells(@ + 1, 1))
sum_XiFi = sum XiFi + (Worksheets(
“Tratamiento de datos'™).Cells(i, "I')
- Worksheets("'Tratamiento de datos™
)-Cells(i + 1, "I'™)) * (Worksheets(
“"Tratamiento de datos™).Cells(i, "N)
+ Worksheets(“'Tratamiento de datos"
).Cells(@i + 1, "N"))
i=i-1
Loop
F_simB = (0.5 * sum_XiFi - 0.5 *
Worksheets(‘'Datos de Partida™).Cells(10,
"B'™)) / sum_Xi
i = i_TenB "se afade
esta linea para trasladar el indicador i
al final del tendén
Do While i_TenB >= i_F_sim
Worksheets(“'Tratamiento de datos'™).
Cells(i_TenB, "AF™) = Worksheets(
“"Tratamiento de datos™).Cells(i_TenB,
{10}
Worksheets(“"Tratamiento de datos'™).
Cells(i_TenB, "AG"™) = Worksheets(
“"Tratamiento de datos™).Cells(i_TenB,
“N') - 2 * (Worksheets(''Tratamiento
de datos'™).Cells(i_TenB, "N) -
F_simB)
i_TenB = i_TenB - 1
Loop
End If
End If
End If
Loop
End Sub

" %0%%%%%%6%%%%%%6%6%%%% % % %6%%%%% % %6%6%%%% % %6%6%%%% % %%6%%%% % %%6%%%% % %%

Sub TendonForceAfterlInsLosses()

"This procedure defines the final forces layout of the
tendons after discounting friction and wedge losses
Dim i, j As Long "1 is an internal variable
used to detect when to stop the procedure and j is the
internal variable that writes the final procedure output
Dim a, b As Double

“Columns AH to Al of the spreadsheet are used
Worksheets(“'Tratamiento de datos').Activate
Worksheets(“'Tratamiento de datos'™).Columns(""AH:AJ"™).Select
Selection.ClearContents

i=1

Worksheets(“'Tratamiento de datos'™).Cells(i, "AH™)
"Tendon_ID"

Worksheets(“'Tratamiento de datos'™).Cells(i, "Al"™)
"Acumulated_Longitude [m]"
Worksheets(“'Tratamiento de datos'™).Cells(i, "AJ"™)
"Forces_After_lInsLosses [kN]"

+ 1

-
-
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910 Do While Worksheets(“Tratamiento de datos').Cells(i, "A™)

<>
911 Do While Worksheets("Tratamiento de datos').Cells(i,
“B") <> "Tendon”
912 i=i+1
913 IT Worksheets("'Tratamiento de datos™).Cells(i,
UA™) = " Then
914 Exit Do
915 End If
916 Loop
917 Worksheets(“'Tratamiento de datos').Cells(j, "AH™) =
Worksheets(“'Tratamiento de datos'™).Cells(i, "'C")
918 j=3+1
919 Do While Worksheets(''Tratamiento de datos'™).Cells(i,
Ty =
920 i=i+1
921 IT Worksheets("'Tratamiento de datos').Cells(i,
“A'™) = """ Then
922 Exit Do
923 End If
924 Loop
925 Do While Worksheets(''Tratamiento de datos™).Cells(i,
THTY <>
926 Worksheets(“'Tratamiento de datos'™).Cells(@, "Al™)
= Worksheets("'Tratamiento de datos').Cells(i,
THY)
927 "Define A
928 IT Worksheets("'Tratamiento de datos™).Cells(i + 1
, "AE"™) <> """ Then
929 a = Worksheets("'Tratamiento de datos™).Cells(
i, "AE™)
930 Elself Worksheets('Tratamiento de datos™).Cells(i
, "U™) = "LONGITUD INSUFICIENTE"™ Then
931 a = Worksheets("'Tratamiento de datos™).Cells(
i, "AE™)
932 Else
933 a = Worksheets("'Tratamiento de datos™).Cells(
i, M)
934 End If
935 "Define B
936 IT Worksheets("'Tratamiento de datos™).Cells(i - 1
, "AG'™) <> """ Then
937 b = Worksheets("Tratamiento de datos'™).Cells(
i, "AG™)
938 Elself Worksheets("'Tratamiento de datos™).Cells(i
, "AA™) = "LONGITUD INSUFICIENTE"™ Then
939 b = Worksheets("Tratamiento de datos'™).Cells(
i, "AG™)
940 Else
941 b = Worksheets("Tratamiento de datos™).Cells(
i, "N
942 End If
943 Worksheets(“'Tratamiento de datos'™).Cells(, "AJ")
= WorksheetFunction_Max(a, b)
944 j=3+1
945 "Intersections
946 "For the forces after friction losses branches
947 IT Worksheets("'Tratamiento de datos™).Cells(i,
"0"™) = "INT1™ Then
948 1T WorksheetFunction.And(a = Worksheets(

“Tratamiento de datos™).Cells(i, "M™), b =
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Worksheets('Tratamiento de datos™).Cells(i,
“N')) Then
Worksheets(“'Tratamiento de datos'™).Cells(
J, "AlI') = Worksheets(“'Tratamiento de
datos').Cells(i, "P™)
Worksheets(“'Tratamiento de datos™).Cells(
3, "AJ") = Worksheets("'Tratamiento de
datos™).Cells(i, "R™)
j=3+1
End If

"For the forces after wedge-blocking losses
Elself Worksheets(“'Tratamiento de datos™).Cells(i
, U™ = "INT1"™ Then

IT a > b Then

Worksheets(“'Tratamiento de datos™).Cells(

3, "AlI') = Worksheets("'Tratamiento de

datos™).Cells(i, V)

Worksheets(“"Tratamiento de datos™).Cells(
J, "AJ") = Worksheets(“'Tratamiento de

datos').Cells(i, "W™)

i=i+1

End If
Elself Worksheets('Tratamiento de datos™).Cells(i
, "AA™) = "INT2" Then

If b > a Then

Worksheets(“'Tratamiento de datos'™).Cells(
J, "AlI') = Worksheets(“'Tratamiento de
datos™).Cells(i, "H") + (Worksheets(
“Tratamiento de datos™).Cells(i, "1') -
Worksheets(“"Tratamiento de datos'™).Cells(
i+ 1, "AB™))
Worksheets(“"Tratamiento de datos'™).Cells(
J, "AJ") = Worksheets(“'Tratamiento de
datos™).Cells(i + 1, "AC™)

i=i+1
End IFf
End If
i=i+1
Loop
Loop
End Sub

" %%%%%%%%%%%6%%%%%% %% %% %% %% %%%%%6%% % %% %% % %% %% %% %% %% %% %% %% %% %

Sub Stress_distribution()
"This procedures transforms the forces distribution into
stresses distribution

Dim i As Long

“Column AK of the spreadsheet is used
Worksheets(“'Tratamiento de datos').Activate
Worksheets(“'Tratamiento de datos'™).Columns("AK:AK™).Select
Selection.ClearContents

i=1

Worksheets(“'Tratamiento de datos'™).Cells(i, "AK™) =
"Stress_distribution [MPa]"

i=i+1
Do While Worksheets(“Tratamiento de datos').Cells(i, "A™)
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<>
IT Worksheets("'Tratamiento de datos'™).Cells(i, "AJ"™)
= "" Then
Else
Worksheets(“'Tratamiento de datos'™).Cells(i, "AK™)
= Worksheets("'Tratamiento de datos").Cells(i,
“AJ™) * 1000 / (Worksheets(''Datos de Partida™).
Cells(7, "B") * Worksheets(''Datos de Partida').
Cells(8, "B™))
End If
i=i1+1
Loop
End Sub

" %%%%%%6%6%%%%%%6%6%%%% % %6%6%%%% % %%6%%%% % %%6%%%% % %% %% %% % % %6%6%%%% % %%

Sub uniform_stress_distribution()
"This procedure computes the mean stress state for each
tendon

Dim il, i2 As Long
Dim a, m_stress As Double

“Column AL of the spreadsheet is used
Worksheets(“'Tratamiento de datos').Activate
Worksheets(“'Tratamiento de datos'™).Columns("AL:AL™).Select
Selection.ClearContents

il =

Worksheets(“'Tratamiento de datos').Cells(il, "AL"™) =
"Mean_Stress_distribution [MPa]"

il=1il1l+1
Do While Worksheets("Tratamiento de datos').Cells(il, "A"
) <>
Do While Worksheets("Tratamiento de datos'™).Cells(il,
TAKTY =
il=1il+1
1T WorksheetFunction.And(Worksheets("'Tratamiento
de datos™).Cells(il - 1, "AH™) = """, Worksheets(

“Tratamiento de datos™).Cells(il - 1, "Al') = """
Worksheets(“'Tratamiento de datos'). Cells(ll - 1
YAJ™) = ") Then

Exit Do
End If
Loop
i2 =il
il =
a=20
Do While Worksheets("Tratamiento de datos'™).Cells(il,
TAKTY) <>

a=a+ 0.5 * (Worksheets("'Tratamiento de datos"

)-Cells(il, "Al'") - Worksheets('Tratamiento de

datos™).Cells(il - 1, "Al"™)) * (Worksheets(

“Tratamiento de datos™).Cells(il, "AK™) +

Worksheets(“'Tratamiento de datos'™).Cells(il - 1,

AK™))
il =1il1l+1

1T WorksheetFunction.And(Worksheets("'Tratamiento
de datos™).Cells(il - 1, "AH™) = """, Worksheets(

“Tratamiento de datos™).Cells(il - 1, "Al') = """
Worksheets(“'Tratamiento de datos'™).Cells(il - 1
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, "AJ™) = ") Then
Exit Do

End If
Loop
IT WorksheetFunction._And(Worksheets(“'Tratamiento de
datos™).Cells(il - 1, "AH™) = """, Worksheets(
“"Tratamiento de datos').Cells(il - 1, "AlI'") = """,
Worksheets(“'Tratamiento de datos™).Cells(il - 1, "AJ"
) = "") Then

Exit Do
End If
il1=1i1-1

m_stress = a / Worksheets("Tratamiento de datos').
Cells(il, "Al'™)
Do While i2 <= il
Worksheets(“'Tratamiento de datos'™).Cells(i2, "AL"
) = m_stress

i2=1i12+1
IT WorksheetFunction.And(Worksheets("'Tratamiento
de datos™).Cells(il - 1, "AH"™) = """, Worksheets(
“"Tratamiento de datos').Cells(il - 1, "AlI'") = """,
Worksheets(“'Tratamiento de datos™).Cells(il - 1,
“AJ™) = ") Then
Exit Do
End If
Loop
il=1i1+1
Loop
End Sub

" %0%%%%%6%6%%%%%%6%6%%%% % % %6%%%%% % %6%6%%%% % %6%6%% %% % %%6%%%% % %%6%%%% % %%

Sub family_main_stress()
"This procedure computes the main stress state at each
family of tendons (H//V//D//G)

Dim i As Long
Dim cont_C, cont_G, cont_H, cont_V As Integer
Dim stress_C, stress_G, stress_H, stress_V As Double

“Columns AN to AP of the spreadsheet are used
Worksheets(“'Tratamiento de datos'™).Activate
Worksheets(“'Tratamiento de datos'™).Columns("AN:AP'™).Select
Selection.ClearContents

i=1

Worksheets("'Tratamiento de datos'™).Cells(i, "AN") =
"Tendon Family"

Worksheets(“'Tratamiento de datos™).Cells(i + 1, "AN"™)
""C_tendons"

Worksheets(“'Tratamiento de datos™).Cells(i + 2, "AN"™)
"G_tendons"

Worksheets(“'Tratamiento de datos™).Cells(i + 3, "AN"™)
"H_tendons"

Worksheets("'Tratamiento de datos™).Cells(i + 4, "AN")
"V_tendons"

Worksheets(“'Tratamiento de datos'™).Cells(i, "A0™) =
"Mean stress [MPa]™

0
0

cont_C
cont_G
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1070
1071
1072
1073
1074
1075
1076
1077

1078

1079
1080

1081

1082
1083

1084

1085
1086

1087

1088
1089

1090
1091
1092
1093
1094
1095
1096

1097
1098

1099
1100

1101
1102

1103

cont_H =0
cont_V =0
stress_ C = 0
stress G = 0
stress_ H = 0
stress V = 0
Do While WorksheetFunction.Or (Worksheets("'Tratamiento de
datos™).Cells(i, "AH™) <> """, Worksheets("'Tratamiento de
datos™).Cells(i, "AK™) <> ")
IT InStr(Worksheets("'Tratamiento de datos™).Cells(i,
“AH™), "'C™) <> 0 Then
cont_C = cont_C + 1
stress_C = stress_C + Worksheets(''Tratamiento de
datos™).Cells(i + 1, "AL™)
Elself InStr(Worksheets("Tratamiento de datos™).Cells
(i, "AH), "G"™) <> 0 Then
cont_G = cont. G + 1
stress_G = stress_G + Worksheets(“'Tratamiento de
datos™).Cells(i + 1, "AL™)
Elself InStr(Worksheets("'Tratamiento de datos™).Cells
(i, "AH™), "H™) <> 0 Then
cont_H = cont_H + 1
stress_H = stress_H + Worksheets(''Tratamiento de
datos™).Cells(i + 1, "AL™)
Elself InStr(Worksheets("Tratamiento de datos™).Cells
(i, "AH), V") <> 0 Then
cont_V = cont_V + 1
stress_V = stress_V + Worksheets(''Tratamiento de
datos™).Cells(i + 1, "AL™)
End If
i=i+1
Loop
"Mean stresses by family
"Dome
Worksheets(“'Tratamiento de datos').Cells(2, "A0™) =
stress_C / cont_C
"Gamma
Worksheets(“'Tratamiento de datos™).Cells(3, "A0™) =
stress_G / cont_G
"Horizontal
Worksheets(“'Tratamiento de datos').Cells(4, "A0™) =
stress_H / cont_H
"Vertical
Worksheets(“'Tratamiento de datos™).Cells(5, "A0™) =
stress_V / cont_V
End Sub



