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Program Commands 1

* Calculate reaction
* Single path / sequence of commands

]D
VE.D

10/5/2023 Programming for Civil Engineers

Program Commands 2

* Second order equation
* Check for conditions
* Select a path

10/5/2023 Programming for Civil Engineers
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Program Commands 3

* Repeat
* Start again / loop

10/5/2023

#

Programming for Civil Engineers 5

Repeat

* Calculate loads on each slab
* Draw moment and force diagrams

* Design:
* Slabs
* Beams
« Columns
* Foundation

* For Each loop

* Eachiteration:
¢ Calculate
¢ Draw
* Design

10/5/2023
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Numerical Integration

[-x3+12x]} =11-0=11
Rectangles:
1. Ax=1 x=05 y=11.25
2. 11.06
5. 11.01

For loop, defined number of iterations
Iteration/rectangle Ax x y area

10/5/2023

y=-3x2+12 | -

1
f (—3x%2+12)dx
0

Programming for Civil Engineers 7

Prime Numbers Example

To find all prime numbers less than or equal to integer n (Eratosthenes' method)

P w N e

10/5/2023

Create a list of consecutive integers from two to n: (2, 3, ..., n).
Initially, let p equal 2, the first prime number.
Strike from the list all multiples of p less than or equal to n. (2p, 3p, 4p, etc.)

Find the first number remaining on the list after p (this number is the next
prime); replace p with this number.

Repeat steps 3 and 4 until p? is greater than n.

All the remaining numbers in the list are prime.

Programming for Civil Engineers 8
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1

21

31

41

51

61

7

81

91

101

111

12

32

42

52

62

72

82

92

102

112

13

23

33

43

63

73

83

93

103

113

104

114

15

25

35

75

105

115

106

116

17

27

37

47

57

67

77

87

97

107

"7
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18
28
38
48
58
68
78
88
98
108

118

19
29
39
49
59
69
79
89
99
109

119

10

20

30

40

100

110

120

10/5/2023

@ LOEOXE

@
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Prime numbers

2

1

23

41

59

73

o7

109

3

13

29

43

61

79

101

113

5

17

31

47

67

83

103

T

19

37

53

7

89

107

10

10
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Series Examples

2 4 6
cos(x)zl—x—+x——x—+...
21 41 6!
c ds nn0 1 2 3 =1y’
* Cosine and Sine ) =N\ 2
. _ 2n:0 2 4 6 =0 (2n)!x
* Angle in Radian 4+.-.10 11 -2 -13
* Finite vs infinite series
* Accuracy Sin(x)—x——3+x—5—x—7
* 10!=3.6E6 I TR TR T
* 20!=2.4E18 )
1 3 5 7 N D" o
=0 (27 +1)!
10/5/2023 Programming for Civil Engineers 11
11
Repeat -
* Until a condition is satisfied
* While loop
* Unknown number of iterations
* Check condition
't B,

10/5/2023

Programming for Civil Engineers
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Loops

* Run line(s) of code repetitively

» Known number of iterations:
* Items in a collection, e.g. calculate volume of all beams
* Using index with start and end values, e.g. numerical integration

* Known condition
» Unknown number of iterations, e.g. select section for steel member

10/5/2023 Programming for Civil Engineers 13

13

Loops

* for each element in a collection
For Each number In numbers

WriteLine (number)
Next

* a specified number of times
For number = 1 To 4

WriteLine (number)
Next

* until a condition is False (or True)
While number <= 4
WriteLine (number)
End While

10/5/2023 Programming for Civil Engineers 14

14
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Loops

Dim numbers() As Integer = {1, 2, 3, 4} Previous code
For Each numberl In numbers

WriteLine (numberl) ﬁ
Next

For number2 = 1 To 4

Perform actions to be repeated

WriteLine (number2) Is the condition true?

Next %%

Dim number3 As Integer = 1 Yes

While number3 <= 4
WriteLine (number3) |:] Next code to run
numpber3 = number3 + 1

End While

10/5/2023 Programming for Civil Engineers

15

15

For Each

Dim numbers() As Integer = {1, 2, 3, 4}
For Each number In numbers

WriteLine (number)

Next

10/5/2023 Programming for Civil Engineers

16

16
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For Each Syntax

For Each item In items
' statements

Next

10/5/2023 Programming for Civil Engineers

17

17

For

For number = 1 To 10
WriteLine (number) 12345678910
Next
For number = 1 To 10 Step 3
WriteLine (number) 1 4 7 10
Next
For number = 2 To 10 Step 3
WriteLine (number) 2 5 8
Next
For number = 1 To 10 Step -2
WriteLine (number)
Next

For number = 10 To 1 Step -2

WriteLine (number) 10 8 6 4 2
Next
10/5/2023 Programming for Civil Engineers
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For Syntax

Index i Or use start, end and step 1st Could be last

For counter [ As datatype ] = start To end
' statements

Next [ counter ]

unlike ' counter

10/5/2023 Programming for Civil Engineers

(

Step step
Default =1

19

]

19

While

codel
While number <= 4
code?2
number = number + 1
End While

* Use condition instead of counter
* Unknown number of iterations
* Endless loop

- codel : Needs to satisfy the condition to get in
- code2 : Needs to break the condition to get out

10/5/2023 Programming for Civil Engineers

20

20
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While Endless Loop

While True
If number > 10 Then
Exit While
End If
End While

While True
Dim input As Integer
input = ReadLine ()
If input = 0 Then
Exit While
End If
End While

10/5/2023 Programming for Civil Engineers

21

21

Loop Exit / Continue

While condition

' statements
Continue While ' jump back to While
' statements
Exit While ' jump to End While
' statements

End While

* GoTo Not recommended

e Continue For / Exit For
e Continue Do / Exit Do

10/5/2023 Programming for Civil Engineers

22

22

10/5/23



Do

While condition
' statements

End While

Do

statements

Loop While condition

Do While condition
' statements

Loop

10/5/2023

Do

statements

Loop Until condition

Do Until condition
' statements

Loop

Programming for Civil Engineers

* Check condition at the beginning or
end of the iteration

e Check for True or False
* While condition
* Until Not condition

23

23

Input Validation

Dim L, X As Double

WriteLine ("Enter the length of the beam

L = ReadLine()

WritelLine ("Enter the load distance from the

X = ReadLine ()

If (L <= 0 Or X < 0 Or X > L) Then
WriteLine ("Input Error!")

Else

' Calculate...

End If

10/5/2023

Programming for Civil Engineers

[m]

left [m] ")

A J

24

24
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Input Validation

Dim L, X As Double

Do
WriteLine ("Enter the length of the beam [m] ")
L = ReadLine ()

Loop While (L <= 0)

Do
WritelLine ("Enter the load distance from the left [m] ")
X = ReadLine () L/2
Loop While (X < 0 Or X > L) P l
i
A g A
L

10/5/2023 Programming for Civil Engineers 25

25

Input Validation

Dim L, X As Double

Do
WritelLine ("Enter the length of the beam [m] ")
L = ReadLine ()

Loop Until (L > 0)

Do
WriteLine ("Enter the load distance from the left [m] ")
X = ReadLine () L/2
Loop Until (X >= 0 And X <= L) P l f———————————*
i
A ! 2
L

A
A J

10/5/2023 Programming for Civil Engineers 26
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Loops Syntax

For counter = start To end [ Step step ]

' statements

Next [ counter ]

While condition
' statements

End While

Do [ { While | Until } condition ]

' statements

Loop

10/5/2023

For Each item In
' statements
Next
Do
' statements

items

Loop [ { While | Until } condition

Programming for Civil Engineers

27

]
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Nested Loops

1 2 3 4
1 1,1 1,2 1,3 1,4
2 2,1 2,2 2,3 2,4
3 3,1 3,2 33 3,4

For row = 1 To 3
For column = 1 To 4
WriteLine ("Cell (" & row &
Next column

Next row

10/5/2023

", " & column & ")")

Programming for Civil Engineers
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Ends

* If / End If : Same number
* For / Next, While / End While, Do / Loop: Same number

o (142x(3+4) = (1+2x(3+4))

2 (1+42x(3+4))

10/5/2023 Programming for Civil Engineers
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Examples: Sum Odd Numbers

Dim a, b As Integer
WriteLine ("Enter a then b (a<=b): ")

a = ReadLine() VB.Net 4l zali p S|

b = ReadLine() 3,_).3‘)53\ J\AQE\J\ ) k._\Lo.u:J

If (a > b) Then B 5 A (pde (ymdadlll
WriteLine ("Wrong a > b") A<=B <ua

Else

If (a Mod 2 = 0) Then
a=a+1

End If

Dim sum As Integer = 0

For 1 = a To b Step 2

sum = sum + 1
Next
WriteLine ("Sum = " & sum)
End If

30
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Examples: Factorial

Dim n As Integer
WriteLine ("Enter n (n>=0): ") Glual VB.Net 4al el )
n = ReadLine() Taa e e
If < 0) Th . )
(n < 0) Then (ASeall YA gen sle) je ae)

WriteLine ("Error, no factorial")

Else

* Uselong
Dim P As Long = 1

* For product start at 1, for sum start at 0

For i = 1 To n
P=P * i e 0l=1
Next * For 1 =1 To n
WriteLine ("Factorial = " & P) .
L] e -
End If For 1 n To 1 Step -1

10/5/2023 Programming for Civil Engineers 31

31

Example: Calculate Reactions

P2
Pll ...... pnl lual VB.Net 42l G‘*‘-"J% S|
[x v Zk ;;L;J(Jedluud\ah: Lhuu‘gfﬁJ
- 8 S el O gaall e 238] (a y2e
2

10/5/2023 Programming for Civil Engineers 32
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Example: Calculate Reactions

WriteLine ("Enter beam length: ")
Dim L As Double = ReadLine ()

WriteLine ("Enter number of loads: ")

Dim N As Integer = ReadLine()
If (L <= 0 Or N < 0) Then
WriteLine ("Wrong Input!")

Else

End If

10/5/2023 Programming for Civil Engineers

33

33

Dim P, X, SigmaM, Sigma¥Y, RR, RL As Double
0
SigmaY = 0

SigmaM

For i = 1 To N
WriteLine ("Enter P then X for Load " & 1)
P = ReadLine ()

X = ReadLine ()

If (X < 0 Or X > L) Then

WriteLine ("Wrong entry, it will be ignored!")

Else
SigmaY = Sigma¥Y + P
SigmaM = SigmaM + P * X
End If
Next

RR = SigmaM / L

RL = Sigma¥Y - RR
WriteLine ("RR = " & RR)
WriteLine ("RL = " & RL)

P2

17 =

A
rr

v

34
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Example: Calculate Bending Moment

N =4 N e ) gall L&l (3 220 3 Glanty)
A\ ¢ ¢ ® ¢ A d}m‘):\.\UA_\;.\:)JM\d)L‘_AQ

P l e lual VB.Net 4l zali jy S|
N

10/5/2023 Programming for Civil Engineers 35

35

ple: Calculate Bending Moment

pJe lual VB.Net 4l mali j i)
N e ) sall Lalaill e 22e 8 Callaniy)

2l
3% W
4. g
5 10
5.
6.
7. 10
8. * >
9%
1
Programming for Civil Engineers 36
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Dim L, P, X As Double
WriteLine ("Enter P (t):")

P = ReadLine ()

WriteLine ("Enter L (m):")

L = ReadLine ()

WriteLine ("Enter X (m):")

X = ReadLine ()

WriteLine ("Enter N:")

Dim N As Integer = ReadLine ()

Dim RL, RR, M, Delta As Double

RR=P* X/ L
RL = P - RR
Delta = L / (N + 1)

10/5/2023

WriteLine ("X" & Chr(9) & "M")
WriteLine ("---" & Chr(9) & "---")
For D = 0 To L Step Delta
If (D <= X) Then
M = RL * D
Else
M =RR * (L - D)
End If
WriteLine (Round (D, 2) & Chr(9) & Round(M,

Next

Programming for Civil Engineers

37
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37

Example: Sum 1

Dim N, sum As Integer
WriteLine ("Enter a number: ")
N = ReadLine ()
sum = 0
Do While (N >= 0)
sum = sum + N

WriteLine ("Enter a number:
N = ReadLine ()
Loop

WriteLine ("Sum: " & sum)

10/5/2023

")

Programming for Civil Engineers

sy 0 VB.Net 4l zali S|
e Laaae dua gl AaeY) (e de sana
ca;}(JAzkgGAUJJ|JALH 89 2a
O G dn e Alaad) adl Ll alae )
b )émwj\ s 2ae Jial
deadl e B g5 aaad) A s )
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Example: Sum 2

Dim N, sum As Integer

Do

sum = sum + N
WriteLine ("Enter a number: ")
ReadLine ()

(N > 0)

N =
Loop While

WriteLine ("Sum: " & sum)

Gl a6 VB.Net 4l zali S|
e laaae dua gl Aae Y (e de sana
O &) daa sa 2\{5.\& ) Lalla slac )
b i ol b dae JlA0) 4
el o iy el Ani el

10/5/23
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Example: Section

y tr

— i
—
| daludl 5 (5 yuall dAalisd) 361 ya r-.js;,VB,NetugGAuﬁ i)

x | ” I-Beam  ila adaie Leding () any Al alal)

—'—'—'Tnﬁmﬁ'— h | & 55 e oclie il Be) s o s o5 (pa s

o o A Ul a5 il ataline (3iad akia I Josy of )
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Dim Amin, Amax, area, t, h, b As Double
WriteLine ("Enter Minimum then Maximum Section
Amin = ReadLine ()
Amax = ReadLine ()
Do
WriteLine ("Try a section: ")
WriteLine ("Enter Beam Section Width in mm:
b = ReadLine ()
WriteLine ("Enter Beam Section Height in mm:

h = ReadLine ()

Area in cm2: ")

ll)

ll)

WritelLine ("Enter Beam Section Thickness in mm: ")

t = ReadLine ()

area = (2 * b * t + (h -2 * t) * t) / 100

WriteLine ("Section Area= " & area & " cm2")
Loop Until (area >= Amin And area <= Amax)

WriteLine ("Section is Acceptable")

10/5/2023 Programming for Civil Engineers
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Questions

(bg)()]) l;lﬁfjf»

\L/Z

Gl VE IT YO\W"
BEST spo™
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