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STEEL BAR/CUTTING PATTERN/REDUCE LOSS/CONSTRUCTION SITE

This research aims to formulate a steel bar cutting model and to generate
optimal cutting patterns which can minimize trim losses. The model is formulated
based on the current practices and the constraints at construction site. A steel bar is
an important construction material that is used in most reinforcing concrete structural
components. A steel bar is a costly material and accounts for a large portion of the
total construction budget. Their trim losses can give an impact on the project profit.
This research develops the optimization algorithm which is based on the Random
Search algorithm to minimize trim losses from the cutting process. The model and
the algorithm are also verified with two real project case studies. A comparison of the
model results and the manual field results shows that this model and algorithm can
give efficient cutting patterns that can reduce trim losses within a reasonable

calculation time.
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Sub Buttonl Click()
SolvePattern
End Sub
Sub ClearData()
Foridx=1 To 20
Forjdx =1 To 24
Range("result_patterns").Cells(jdx, idx).Value =""
Next
Next
End Sub
Sub SetStatus(txt As String)
Sheetl.Range("A1").Value = txt
End Sub
Sub RandomSearch()
'define variables
Dim L As Integer
Dim B As Integer
Dim MaxLoop As Integer
Dim m As Integer
Dim n As Integer
Dim C As Integer
Dim LC As Integer
Dim i As Integer
Dim Tstar As Integer
Dim T As Integer
Dim P As Integer
Dim lampda i As Double
Dim last no As Integer

'get variables from sheet
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L = Range("std width").Cells(1, 1).Value * 100
B = Range("vars").Cells(1, 1).Value * 100

MaxLoop = Range("vars").Cells(2, 1).Value 'maxloop

m = Range("vars").Cells(3, 1).Value * 100 'min lambda
n = Range("vars").Cells(4, 1).Value 'total lambda

C = Range("vars").Cells(5, 1).Value 'count no

T=L

Do While (T > B And C < MaxLoop)
'reset pattern to zero (empty pattern)
Foridx=1 To 20
Range("pattern").Cells(idx, 1).Value =0
Next
Foridx =1 To 20
Range("Pstar").Cells(idx, 1).Value = 0
Next
' initial vars by random search algorithm
Tstar =L
LC=L
C=C + 1 'number of trial
=1
'count_lampda_loop = count_lampda loop + 1
Sheet1.Range("F28").Value = Sheet1.Range("F28").Value + 1
Do While (LC >=m)
'set lambda to high no.
lampda i=LC + 1
Do While lampda i>LC
'random lambda
i=Int((n-1+1)*Rnd+ 1) 'random between 1 and n
lampda_i = Range("lambda").Cells(i, 1).Value * 100

Loop
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' set value to find min
Sheetl.Range("B42").Value = Int(LC / lampda_i)
Sheetl.Range("B43").Value = Range("need").Cells(i, 1).Value
'getting choose min variable
last no = Sheetl.Range("B44").Value
'random pattern!
k=1Int((last no-1+1)*Rnd +1) 'random between 1 and last no
Range("pattern").Cells(i, 1).Value = Range("pattern").Cells(i, 1).Value + k 'choose by
random pattern
'decrease LC with random k [update data]
LC =LC - Range("lambda").Cells(i, 1).Value * k * 100
Loop
IfLC <T Then 'but Lc>T dont change T becuz is not best pt
' save best pattern
T=LC 'Tis trimloss before
' current best pattern
Foridx =1 To 20
Range("Pstar").Cells(idx, 1).Value = Range("pattern").Cells(idx, 1).Value
Next

End If

'update loop number
Sheet1.Range("F27").Value = C
Loop
End Sub
Sub SetResult()
Dim ResultRowNumber As Integer
ResultRowNumber = 0

" empty result sheet
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Foridx=1To 18
Range("result_display").Cells(idx, 1).Value =""
Range("result_display").Cells(idx, 2).Value = ""
Range("result_display").Cells(idx, 7).Value ="
Next
" start checking
Foridx=1 To 20
TheVal = Int(Round(Range("result2").Cells(1, idx).Value))
' check if "use" value not equal zero
If TheVal > 0 Then

ResultRowNumber = ResultRowNumber + 1

Range("result_display").Cells(ResultRowNumber, 1).Value = TheVal
' write answer
Foridy =1 To 20
TheVal2 = Int(Range("result2").Cells(idy + 2, idx).Value)
Pattern = Range("lambda").Cells(idy, 1).Value
If TheVal2 > 0 And Pattern <> "" Then
Range("result_display").Cells(ResultRowNumber, 2).Value =

Range("result_display").Cells(ResultRowNumber, 2).Value & Pattern & " m *" & TheVal2 & "

n
b

End If
Range("result_display").Cells(ResultRowNumber, 7).Value = Range("result2").Cells(28,
idx).Value * TheVal
Next
End If
Next
End Sub

Sub SolvePattern()
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'define some variables
Dim no_of pattern As Integer
Dim max_lambda_loop As Integer
Dim count pattern As Integer
Dim pattern_code As String
SetStatus ("START..")
'set initial variables
no_of pattern = Range("no_of pattern").Cells(1, 1).Value 'target number of pattern
max_lambda loop = Range("max_lambda loop").Cells(1, 1).Value 'max trial
count_pattern = 0
Sheet1.Range("F28").Value = 0 'count pattern loop
Sheet1.Range("F29").Value = 0 'deleted patterns
'clear current data
SetStatus ("Clearing current data...")
ClearData
Do While (count pattern <no_of pattern And Sheetl.Range("F28").Value <
max_lambda_loop)
count_pattern = count_pattern + 1
SetStatus (""Searching for Pattern # " & count_pattern)
'do random search to get 20 pattern
RandomSearch
Sheet1.Range("F26").Value = T / 100

pattern_code =

'copy pattern & set pattern code
Foridx=1To 23
Range("result_patterns").Cells(idx + 1, count_pattern).Value = Range("Pstar").Cells(idx,
1).Value

If idx <= 20 Then
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pattern_code = pattern_code & Range("Pstar").Cells(idx, 1).Value
End If
Next
Range("result_patterns").Cells(1, count_pattern).Value = pattern_code
'check if pattern recurrent
For jdx =1 To count pattern - 1
If Range("result_patterns").Cells(1, jdx).Value = pattern_code Then
Foridx =1 To 24
Range("result_patterns").Cells(idx, count_pattern).Value =""
Next
count_pattern = count pattern - 1
Sheet1.Range("F29").Value = Sheet1.Range("F29").Value + 1
End If
Next
'end of main loop

Loop

SetStatus ("Pattern Ready for Solving .. Now Solving by using Slover")
SolverSolve

SetResult
SetStatus ("COMPLETE !")
MsgBox ("Complete Found Patterns !!")

End Sub
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ABSTRACT : This research aims to formulate a steel bar cutting model and to generate optimal cutting patterns which can
minimize trim losses. The model is formulated based on the current practices and the constraints at construction site. A steel bar is an
important construction material that is used in most reinforcing conerete structural components. A steel bar is a costly material and
accounts for a large portion of the total construction budget, Their trim losses can give an impact on the projeet profit. This rescarch
develops the optimization algorithm which is based on the Random Search algorithm to minimize tim losses from the cutting
process. The model and the algorithm are also verified with two real project case studies. A comparison of the model results and the
manual field results shows that this model and algorithm can give efficient cutting patterns that can reduce trim losses within a

reasonable calculation time.
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