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1 JRC=32.2+32.47 log(Z,) 0.986 0.1019-04210 Tse and Cruden

2 JRC=—4.41+64.46 Z, 0.968 0.0684-0.3787
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1 JRC=37.63+16.5 log(SF) 0.993 0.0052-0.0854 Yang et al.

2 JRC=2.69+245.705F 0.919 0-0.0705 Tse and Cruden
3 JRC=37.28 +16.58 log(5F) 0.984 0.0056-0.0907

4 JRC=239.27/5F-4.51 0.968 0.0004-0.0105 Yu and Vayssade
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8 IRC=10.66 loglSF +26.49 0.950 0.0033-0.2461
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Option Explicit

Sub JCR()

Dim h, n, size_h As Variant

Dim row_num, sym_row, supp_row, ave As Variant
Dim i, ii, j, k As Variant

Dim stdev As Variant
ActiveSheet.UsedRange.ClearContents

h = Array(0, 1, 2, 3)

n=4

size_h = UBound(h) - LBound(h) + 1

'Cells(2, n + 3).Value = size_h

row_num = Application.WorksheetFunction.Power(size_h, n)
'Clls(2, n + 4).Value = row_num

'Dim counter() As Integer

'‘ReDim counter(1 To n, 1 To row_num) As Integer
Fori=1Torow_num

Forj=1Ton

Cells(i + 1,n-j + 1) = h(0)

Next j

Next i

Dim g() As Variant

ReDim q(1 To row_num, 1 To n) As Variant

Dim m() As Variant

ReDim m(1 To row_num, 1 To n) As Variant

Fori=1Torow_num

k=1
ii=i-1
sym_row =0
Do

q(i, k) = Int(ii / size_h)
m(i, k) = ii - q(i, k) * size_h
Cells(i+1,n-k + 1) =m(i, k)
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i =q(, k)

sym_row = m(i, k) * WorksheetFunction.Power(size_h, n - k) + sym_row
k=k+1

Loop Until ii =0

Cells(i + 1, n + 2) = sym_row + 2

Next i

Fori=1Torow_num

stdev = WorksheetFunction.stdev(Range(Cells(i + 1, 1), Cells(i + 1, n)))
If Cells(i+1,n+2)=i+1Andstdev =0 Then

Range(Cells(i+1,1+5+ (n+1)*2), Cells(i+1,n+5+ (n + 1) * 2)) = Range(Cells(i + 1, 1),
Cells(i + 1, n)).Value

Elself Cells(i + 1,n +2) >=i+ 1 Then

Range(Cells(i+1,1+5+ (n+1)* 1), Cells(i+1,n+5+ (n + 1) * 1)) = Range(Cells(i + 1, 1),
Cells(i + 1, n)).Value

Elself Cells(i+1,n+2)<i+ 1Then

Range(Cells(i+1,1+5+ (n+1)*2), Cells(i+1,n+5+ (n + 1) * 2)) = Range(Cells(i + 1, 1),
Cells(i + 1, n)).Value

End If

Next i
Fori=1Torow_num
supp_row =0
Forj=1Ton

supp_row = (h(size_h - 1) - Cells(i + 1, n - j + 1)) * WorksheetFunction.Power(size_h, j - 1) +
supp_row

Next j
Cells(i + 1, n + 3) = supp_row + 2

Next i

Fori=1Torow_num
If Cells(i+1,n+3)>i+1Then

Range(Cells(i+1,1+5+ (n+ 1) *3), Cells(i+1,n+5+ (n+ 1) * 3)) = Range(Cells(i + 1,1 +
5+(n+1)*1),Cells(i+1,n+5+ (n+1)*1)).Value

Elself Cells(i+1,n+ 3) <i+ 1 Then

Range(Cells(i+1,1+5+ (n+1)*4),Cells(i+1,n+5+ (n+1)*4)) = Range(Cells(i + 1,1 +
5+(n+1)*1),Cells(i+1,n+5+(n+1)*1)).Value
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End If

Next i

Dim zv As Range

Fori=1Torow_num

Set zv = Range(Cells(i+ 1,1 +5+ (n+ 1) * 3), Cells(i + 1, n + 5 + (n + 1) * 3)).Find(0)
If zv Is Nothing Then

Range(Cells(i+1,1+5+ (n+1) *6), Cells(i+1,n+5+ (n+ 1) * 6)) = Range(Cells(i + 1, 1 +
5+(n+1)*3),Cells(i+1,n+5+(n+1)*3)).Value

Else

Range(Cells(i+1,1+5+ (n+1) *5),Cells(i+1,n+5+ (n + 1) *5)) = Range(Cells(i + 1, 1 +
5+(n+1)*3),Cells(i+1,n+5+(n+1)*3)).Value

End If

Next i

Cells(1, 1).Value = "nums" & "(total=" & row_num & ")"
Cells(1, n + 2).Value = "sym. row num"

Cells(1, n + 3).Value = "supp. row num"

Cells(1,1+5+ (n+ 1) * 1).Value = "nums without sym." & "(total=" &
WorksheetFunction.CountA(Columns(1 +5+ (n+ 1) *1)) & )"

Cells(1,1 +5+ (n+ 1) * 3).Value = "nums without sym. & supp." & "(total=" &
WorksheetFunction.CountA(Columns(1 +5+ (n+ 1) * 3)) &™)

Cells(1,1 +5+ (n + 1) * 5).Value = "nums without sym. & supp. & comp." & "(total=" &
WorksheetFunction.CountA(Columns(1 +5+ (n+ 1) *5)) & ")"

Cells(1,1+5+ (n+ 1) * 2).Value = "syms" & "(total=" &
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End Sub
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Determination of Roughness using Statistical Modeling of Rock Joint
Geometry

Abstract

Several researchers tried to investigate rock joint roughness by simplification and
applying related assumptions. In Barton and Laubscher’s presented methods the rock joint
has to be compared visually with typical models which related to predefined number of
roughness. Several researchers also used statistical methods considering quantitative
estimations. Visual methods are simple and user friendly but they are subjected to errors
which is related to judge in achieving best fits and distinction the amount of roughness of
one joint to another. In quantitative methods applying one quantitative parameter can’t
accurately express the all specification of joint roughness. In this research two methods
have been proposed in order to determine joint roughness coefficient by applying the
shape of joint. In first method, by gathering rock joints surface data include 203 samples
from site investigations and literatures its tried to define all probable geometry of rock
joints. The shapes of probable geometries have been studied and shapes with more
frequency introduced in 20 geometry model named representative geometry model
(RGM). The representative geometry models have been evaluated and categorized with
quantitative parameters such as Rq, Rp, Z2 and SF. In this category, by comparing the rock
joint surface with RGM’s and considering parameter K the more accurate estimation of
Joint roughness coefficient can be achieved. In second method, by statistical study of the
condition of rock joints surface in 10 centimeter length a new category proposed for rock
joint roughness. The surface of rock joint divided in four parts and for each part four level
of height considered and accordingly 256 probable cases of roughness surface have been
achieved. These probable cases presented in a new category named Abacus category that
cover all probable kinds of rock joints. In this method, several groups of the presented
category have been categorized by considering of maximum height of surface, differences
of adjacent heights and frequency of adjacent height differences. The presented groups in
this category by using an appropriate data (112 samples) of roughness joints which
gathered from literatures have been attributed to joint roughness coefficient (JRC). The
category also has been developed for six columns and results have been presented. In this
model, Equations display higher correlation coefficients (0.99). By applying the category
which proposed in this research, the amount of JRC can be achieved in a simple way,
short time and with appropriate accuracy.

Keywords: Rock joint, Roughness, Joint roughness coefficient, Quantitative roughness
parameters, Representative geometry model, Abacus category.
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