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Program Implementation of Fractal Dimension Algorithm of Orientation Pole Distribution for Joints
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Abstract: The distribution characteristics of joints with dominant orientation are difficult to determine because of the randomness
and nonuniformity of spatial distribution of joints, and fractal dimension D is an important approach to describe quantitatively
the orientation distribution using the boundary combination based on the judgment of instable block with stereographic projec
tion. According to the mesh generation method of equatorial circle in fractal dimension D, the corresponding program was de
signed in this paper.In the design process, dip direction and dip angle were converted to polar coordinates and to realize the mr
merical representation of orientation pole distribution for joints. The program was designed with Visual Basic for Applications
(VBA) and the data were processed directly in Excel, which made the program easy to operate and was beneficial to promote the
application in the fractal dimension algorithm of orientation pole distribution for joints. Finally, based on the data of six sets of
dom inant joints collecting from the left dam foundation in the Dagangshan Hydropower Station, the fractal dimension D of six
sets of dominant joints of the foundation rock was calculated before and after the excavation, which was verified with the conclr
sions on the fractal dimension D of orientation pole distribution for joints in previous studies, indicating the correctness and fea
sibility of the program.
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Fig.2 Variation of Schmidt net of equal area with value of n
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Fig.3 Schematic of orientation pole
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Fig.4 Program interface of fractal dimension of
orientation pole distribution for joints
DA B EAE R
Private Sub CommandButton3_Click()
Dim C1() As Double, C2() As Double, Z1() As Double,
Z2() As Double, 1 As Long, j As Long, a As Long, r As Inte

ger,n As Integer,d As Double
Dim ng As Integer, count( ) As Integer, mid As Integer, an
As Integer
For i= 1 To 100000

If (Cells(i, 1) < > "") Then

a= 1
Else
Exit For

End If
Next 1
If Cells(a,2) = "" Then

Cells(a, 1) = ""

a= al
End If
ReDim C1(a), C2(a),Z1
Fori= 1 To a

Cl(i) = Ce]ls( i, 1)
Z1(i)= C1(3)
C2(i) = Cells( 1, 2)

Z2(1)= 90- C2(i)
Next i
n= Cells(2,3)
d= 90/ n
ng= n"2

(a) ,Z2(a) As Double

ReDim count(ng) As Integer
Fori= 1 To a
mid= Int(Z2(1)/d)
an= 360/(2* (mid+ 1) 1)
mid= mid*2+ Int(Z1(i)/ an)+ 1
count( mid) = 1
Next i
For i= 1 To ng
If (count(i)= 1) Then
r=r+ 1
End If
Next i
Cells(4,3)=r
End Sub
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Fig. 5 Schmidt subdivision of ' joint orientation

at left dam foundation when n= 15
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Fig. 6 Curves of In& 1nN & corresponding to the
orientation pole distribution for joints
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Table 3 Fractal dimension of orientation pole distribution

for joints collecting from adit and foundation surface in left dam
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! 281 0.506  0.992 609 0.537  0.991
° 547 0.479  0.994 513 0.596  0.992
» 340 0.269  0.994 568 0.492  0.971
i 724 0.527  0.996 2223 0.575  0.994
% 145 0.208  0.989 216 0.355  0.978
%1020  0.726  0.994 1167 0.593  0.992
'A% 3057 0.807  0.992 5296 0.814  0.985
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