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RockWin

1 RockWin

Overview

The File Menu
The Input Menu
The Utilities Menu
The Help Menu

References

About RockWin

Help File Updated: Saturday, March 25, 2023.

1.1 Overview

The Rockwin package was developed to help mining and geotechnical engineering
students gain insight to some of the basic concepts of 2D and 3D stress and strain
analysis, failure criteria, interpretation of lab results and other aspects of
geomechanics.
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2 The File Menu

Description:

Use the File menu option to access various file management operations such as:

Creating New Files

Opening Existing Files

Saving Files
Saving Files under Different Names (Save As)

Setting up the Printer

Printing Files
Print Preview

Browsing Text Files

Exiting the Program

2.1 Creating New Files

Description:

Use the New option to erase the existing dataset (if any) from memory and create a
new (blank) dataset. All related entries are set to their initial values.

Notes:

e The program will prompt you whether to save the current file to disk.

2.2 Opening Existing Files

Description:

Use the open option to load a file (dataset) from the disk into program memory.

To use Open:

e Select the Open option from the File menu. The program displays a listing of
the available files in the current data directory.

e Optionally, select a different drive or directory using the mouse or the cursor
control keys.

e Select or enter a filename.

© 2023 Prof. Z. Agioutantis
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2.3

24

Notes:

o [f the file extension is omitted, the default extension will be appended.
e [f the current dataset is not saved, the program will prompt whether to save
changes or not before discarding the current dataset.

Saving Files
Description:
Use the Save option to save an existing file (dataset) to the drive or directory from
which it was originally loaded. Any changes that were made since the last time the file
was saved will be saved on the disk. The filename stays the same and the file remains
in memory.
To use Save:
Select the Save option from the File menu.

Notes:

¢ [f the file has never been saved using the Save As option, choosing Save
automatically displays the Save As dialogue box, which prompts for a filename
before saving it.

Saving Files under Different Names (Save As)

Description:
Use the Save As option to save a file and give it a new name.
To use Save As:
e Selectthe Save As option from the File menu. The program displays a listing of
the available files in the current data directory.

e Optionally, select a different drive or directory.
e Select or enter a filename.

Notes:

o [f the file exists, the program will prompt whether to overwrite the existing file.
e Use Save for a faster save operation.
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2.5 Setting Up the Printer

Description:

Use this option to select the Printer to use for printing output and graphics. This printer
becomes the Windows default printer.

To use this option:

Select the Printer from the drop-down list and click on OK.

2.6  Printing Files

Description:

Use the Print option to print the current dataset (file) from program memory to the
default windows printer. The default printer may be set using the Setting Up the Printer
menu option.

Notes:

e The file is send directly to the printer, without preview. Use the Print Preview
option to preview the file and then send it to the printer.

2.7 Print Preview

Description:

The user may navigate through the Print Preview Window by using the vertical scroll
bar.

The text in the window can be send directly to the printer, or it can be copied to the
Windows clipboard for use in other applications.

Notes:

e This operation does not send any control characters to the printer. All output is
ASClltext. The text prints in "Courier” or "Courier New" font in size 9. If these
fonts are not available to the printer, then printed text will appear in the default
printer font.

e Each printed page is formatted with preset margins as follows:

v left margin=1 inch
v top margin=1inch
v" bottom margin =1 inch
v right margin = variable

© 2023 Prof. Z. Agioutantis
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2.8

2.9

Browsing Text Files

Description:

Use the browse option to view a text (ASCI) file in a specified directory. No editing is
allowed during browsing.

Use the pattern field to specify a file pattern (i.e. *.txt). The file window will be reset to
conform to the specified pattern. The default patternis *.ALP. More than one patterns
can be applied using “;” as delimiter (e.g. *.txt;*.dxf).

Use the Set Font command button to specify the type and size of font for the displayed
text. These settings are saved in the RockWin.INlI file.

Use the cursor control keys to move within the browse window.

Exiting the Program

Description:

Use the Exit option when ready to exit this program and return to the original
environment. The program will prompt you to save the current file to disk, if not already
saved.

© 2023 Prof. Z. Agioutantis
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3.1

3.2

The Input Menu

Description:

Use the Edit menu option to access various parameter input/edit forms such as:

Project Description

Project Input Parameters (this includes a number of options categorized thematically)

Project Description

Description:

This is an arbitrary 300 character description of the model being generated. Itis a
recommended to make this a fairly detailed description of the specifics of the input file.
This text may be a single line of characters or may contain "carriage return characters".

The user can also set the type of units that will be used in the current project. The
program is designed to use two different sets of units:

e English (i.e. ft, Ibs, etc)

e Metric (i.e. m, kN, etc)

Note that calculations performed in many of the forms in this program are unitless, i.e.
they work the same for any unit.

Project Input Parameters

Options:

Stress Analysis

Failure Criteria
Elasticity in 2D
Strain Analysis

Coordinate Transformation

Laboratory Evaluation

Roof Bolting

© 2023 Prof. Z. Agioutantis
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3.2.1 Stress Analysis
2D
3D
Circular Openings

Room and Pillar Mining

Point Load on Surface

Distributed Load on Surface

3211 2D

This tool calculates the orientation and magnitude of the principle stresses from the two-
dimensional stress state provided. The normal and shear stress on any plane,
measured from the maximum principle stress direction, is also calculated. A diagram
showing the orientation of the input data is shown next to the input data box in the image
below. Click "View Orientation" to show a diagram showing the orientation of the
principle stresses below.

i §
Input Data
J5.000 [~ Mohr's Circle
sy [10o00
xy W Wiew Orientation
Principal Stresses
s1 110193 wl |79.099
s2 14,807 w2 10,501
tmax |2 5a3 whomx 124099
whomx (34099

Stress Calculation at any Plane

Anale of Plane . &N 7800
: $son 6

Vector from g1 (deg)

tn 2693
Angle of Plane from
waxis [deg) |124.093 €
Hep | Cancel | oK
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Input numbers are in black. Results are shown in red.

To view the Mohr's circle for the inputted stress state, check the box next to "Mohr's
Circle" and a graph will extend to the right of the data entry area. The plane stress state

is shown on the graph in pink.

[

Input Data

s 5,000 ¥ Moht's Circle
s |10.000

ty |1.000

Principal Stresses

s1 (10133 wl (79099
$2 [4.807 w2 [{0301
tmax |2 693 wiomx [124 099
w from x |34 nag
Stress Calculation at any Plane
Angle of Plane sn [7032
Wector from 51 (deg) |50.000 g
N 2852
Angle of Plane from —
wanis (deg) 1129093 © View |
Help | Cancel ‘ 0K

3.212 3D

' 7 ~T 1

\

i\

48 756 T-102——

Coordinates: (X=-1.93, Y=-0.45)

Int. Coordinates: (X=76.11941,
¥=3589.354)

This tool calculates the stress invariants and the magnitude of the principle stresses

from the three-dimensional stress state provided.

To calculate the deviatoric stress tensor or stresses at a given plane, check the box next
to the respective option and the additional tabs will be made available.

© 2023 Prof. Z. Agioutantis



The Input Menu

15

B4 Stress Analysis in three Dimensions

Strezs Tensor

I

Deviatonic Strezs Tenszor

Shrezzes on any Flane

— Input Strezz Tenzor

1 |
|4 o
o |5

s1 |5.000
52 |4518

£3 2382

— Principal Strezses and Stress Invanants

" |12.nnn
12 |4E.IZIIZID
I3 |55.uun

[~ Calculate Deviatoric Stress Tensor

[~ Calculate Streszes at Given Plane

Help

Cancel | Ok I

Additional tabs not available with check boxes uncﬁécked.
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B9 Stress Analysis in three Dimensions

Stress Tensor T

Deviatoric Strezs Tengor T Strezzes oh any Plane

Input Strezs Tenzor

[v Calculate Desiatonc Stress Tensor

v Calculate Streszes at Given Plane

3 I [
sij [ [ [
0 [ /5

Frincipal Strezzes and Stress lhvariants
51 |5.000
52 |4618

=3 |2 282

1 |12000
12 |45.000
13 |55.000

Help Cancel | 0k, |

Additional tabs become available after check boxes ére checked.

Input numbers are in black. Results are shown in red.

The deviatoric stress invariants are calculated by providing the deviatoric stress tensor.

© 2023 Prof. Z. Agioutantis
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(3 Stress A ee Dime X
Stress Tensor ] Deviatoric Stress Tensor ] Stresses on any Plane
Deviatoric Stress Deviatoric Stress Invariants
[1 [1 0 J1 Joooo
sij| |1 [0 0 J2 [2000
o o i Y
Help Cancel K,

The stresses on any plane are calculated by providing the unit vector of the desired
plane. The normal of the unit vector, stress vector, and normal and shear components of
the stress vector are calculated.

© 2023 Prof. Z. Agioutantis
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B
Stress Tensor 1 Deviatoric Stress Tensor ] Stresses on any Plane
Input Unit Vector of any Plane
0707
Morm of Unit
n | = 0707 Vector
0 0.9338483
Stress Vector for nj Mormal and Shear Components of Stress Vector
— Maormal Companent 4 493641
o Marm of Stress Shear Component (+/-) 05060036
I Yector
s'ij | [3535
0 4 527009

Help Cancel ‘ DK |

3.2.1.3 Circular Openings

The stress around circular openings is calculated by providing the stress state, radius of
the opening, and angle from the horizontal to the stress state desired.

In the calculations tab, a radial distance greater than the radius of the opening can be
entered to calculate the radial, tangential, and shear stress at that point. The stress
ratios are also calculated.

© 2023 Prof. Z. Agioutantis
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B
Input Data
s [5 Angle w [0000 < [ ]
s 10 * Counter Clockwise
‘}+- Direction
txy [1
Radius |5 v Graph
¥ Plotto 3R Plot Stresses |
Internal Pressure | oon * for Borehole Stability
Calculations ] Graph

Stress Calculations around Circular Opening

g Angle Dw (10,9

sRadial {3119 stfsv = 0.306

0.8 swisy = 1.047

trt) |0 942

Help Cancel oK

Input numbers are in black. Results are shown in red.

If the box next to "Graph" is checked, then the plot of the stress distribution around the
opening at the location specified will open as soon as the stresses and radius are
entered. To open this if it does not open automatically, check the box next to "Graph"
and click "Plot Stresses".

To plot to 3 times the radius, check the box next to "Plot to 3R". Otherwise the graph will
plot to 5 times the radius.

© 2023 Prof. Z. Agioutantis
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i §
File Edit Options
Paint ID

0T

207

Xeoord: 217 Stress: 5.14 Curve: sRadial

Stress Distribution Around a Circular Opening

Stress ratio

109

0.0

Distance from the center

4 RS =
0 } ‘ e forees b |
1.0 2.0 3.0

—e—— sRadial
e sTangent
e sShear

The radial, tangential, and shear stresses are plotted for the stress state and orientation
provided. The x-axis is the distance from the center of the opening, expressed in radii.

The y-axis is the stress ratio, and is unitless.

© 2023 Prof. Z. Agioutantis
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B3 Stress Distribution around Circular Openings (Kirsch x
Input Data
sx [5 Anglew [0 oo0 ﬂ J ﬂ
sv [10 * Counter Clackwise
‘}+- Direction
tay [
Radius |5 v Graph

¥ Plotto 3R Plot Stresses |

Internal Pressure |0 ooo * for Borehole Stability

Calculations T Graph

Graph of Shresses around Circular Opening

30

0

® 20

w

4 10 = sHadial

5 m—fe— gTangent
0 e sShear
0.0 1.0 2.0 3.0

Distance from the center

Help Cancel oK

The graph can also be shown by clicking on the "Graph" tab.

The solutions and graphs are generated based on the formulation by Kirsch. The Kirsch
eqguations are a set of closed-form solutions, derived from the theory of elasticity, used
to calculate the stresses and displacements around a circular excavation in an infinite
medium.

© 2023 Prof. Z. Agioutantis
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_(Erik Eberhardt — UBC Geological Engineering, ISRM Edition)

3.2.1.4

Room and Pillar Mining

The axial stress and extraction ratio of a room and pillar design are calculated by
inputting vertical stress, pillar width, pillar length, and opening width.

The average axial stress on the pillars and extraction percentage are calculated.

© 2023 Prof. Z. Agioutantis
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|

Input Data

¥ 100
Pilaridth [20 | ° = L
Pilar Length [40 . :i 55

Dpening ‘Width F . - | . | :'t.'-;-':-'. J

Results

Average Awal Stress | 300 000

Extraction [%]

[=

6.667

pillar
width

Help Cancel

-— nbutary area

| [

Input numbers are shown in black. Results are shown in red.

Units should be uniform, feet, Ibs/sq.ft, etc.

3.2.1.5 Point, Line and Strip Load on Surface

This tool calculates the additional stress on a point underground due to a vertical point
load on the surface. Enter the point load and horizontal and vertical distance of the point
to calculate. The load can also be entered as a line load or a strip load by selecting the

appropriate radio button option.

© 2023 Prof. Z. Agioutantis
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% Calculation of Additional Pressure in the Subsurface due to Point Load x
Q Vertical section
Parameters
« Point Load (: |1|JU
© Line Load Qm: |1|:|g
() Ship Load g |1|:|g

StipWwidth [
Hoizontal Distance R: [49~
VeiicalDistance Z2 [07

r~ Calculation of Additional Pressure
BoussinesqDsv [0
Westergaard Dsy |DQ?7

Help | Cancel | oK |

Input numbers in black. Results are shown in red.

Hovering the mouse over different points in the blue vertical section shown calculates the
additional pressure at each of the points specified.

The French mathematician Boussinesq developed an expression for the stress
distribution under a point load on the surface of a homogeneous, isotropic linearly
elastic half space (i.e., "soil surface"). The solil is not really homogeneous and isotropic,
itis usually layered. It is not linearly elastic, instead its elasticity generally increases with
depth, becoming stiffer as the overburden stress increases. Boussinesq is very useful,
however, because it represents the greatest stress that can be developed for a given
loading condition.

The change in total stress at a depth z and radius r from the point of application of a
Point Load Q is given by

© 2023 Prof. Z. Agioutantis
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¥
)( -~
R Z
e
L
fila

Westergaard produced a similar relationship for the case in which the soil is
homogeneous but anisotropic, in which zero lateral deformation is allowed. This
represents the other extreme from the Boussinesq solution. Real soil behavior generally
falls between these two solutions. The Boussinesq solution is more commonly used
because it yields higher vertical stress values; the Westergaard solution is primarily
used as a comparison value. The Westergaard relationship is:

0
¥ Zz ; % ZE i

Comparison between the two formulations:
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0.50

0.45

0.0

0.35

I
Influence Chart for Induced
Stresses Caused
by a Point Load

0.30

0.25

0.20

\
\

Influence Value, I

0.15

=D oussinesy

\ — Westergaard
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2b
- uniform pressure = p
X
e
1
g B
—

3.2.1.6 Distributed Load on Surface

The additional pressure on a point underground from a distributed load on the surface is
calculated using this tool.

© 2023 Prof. Z. Agioutantis
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B Calculation of Additional Pressure due to Orthogonal Foundation Uniform Loading (Fadum) X

0 1 2 B 4 5 6 7 8 9
Plan View of Foundation and Surrounding

1 ~ Foundation Data
Foundation Pressure |100 kPa
2 width |1 m
Length 1 m
3
- Point Coordi

35
v [5.52 "

z

I

1~ Calculation of Additional Pressure

)

Dsv [0-0 kPa

Details for Fadum Coefficients |

Cancel | o |

Input numbers are in black. Results are shown in red.

Click on Details to get the following graph and different analysis options.
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[ Calculation of Additional Pressure under a CORNER of Orthogonal Foundation (Fadum) Y
Graph T Analysis
Fadum Chart
0.28
0.26
0.24
0.22 - C1 - C21
02 - 3 - C23
0.13 — s —C25
018 - C7 =27
= 0.14 "
e — —-—
0.12 LA [— c9 Cc29
0.1 - - = C11 == C31
] ]
0.08 A1 — C13 — C33
0.06 4 —
el e — C15 =— C35
0.02 C17 Cc37
0 L 1 LI T LI - C19 - C39
0.1 02 03 040508.089 2 3 4 5678910
m
[ Calculation of Additional Pressure under a CORNER of Orthogonal Foundation (Fadum) e
Graph T Analysis ]
Foundation Parameters
Distributed Load [Pressure) 100 kPa
‘width |1 m
Length |1 m
Depth |1 m
Results
Ir Coefficient |Q175
Additional Pressure |1?.52237 kPa
Cancel 0K
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The stresses and deformations generated in an elastic half space by a uniform, normal,
surface pressure applied over a rectangular area, can be found by subdividing the
rectangular

area into sufficiently small blocks and treating the stress applied by each block as a
point load. Theoretically exact solutions may be obtained by integration:

Oz 1 z2)
? = I F1+E + sin"! F

where:

F 2ABzR
- Z2R24 A2R2

R=+/A2+B2+z2

where p is the uniform vertical pressure applied over a rectangular area of dimensions A
by B defined on a horizontal plane surface, and z is the depth beneath one corner to the
point at which the vertical normal stress is to be calculated. Two dimensionless factors
are defined as m = A/z and n = B/z. The entire right hand side of the first equation above
can be considered an influence factor (Ir).

Values for the influence factor were calculated by Newmark (1935) and have been
presented in tabular or graphical form by Fadum (1948), Spangler (1951), Taylor
(1948), and others. Because of their usefulness, the influence factors have been
tabulated below:

Influence Factors for the Vertical Compressive Stress Beneath One Corner of a
Uniformly Loaded RectangularArea at the Surface

© 2023 Prof. Z. Agioutantis
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m/n 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.3 0.9
0.1 0.005 0.009 0.013 0.017 0.020 0.022 0.024 0.026 0.027
0.2 0.009 0.018 0.026 0.033 0.039 0.043 0.047 0.050 0.053
0.3 0.013 0.026 0.037 0.047 0.056 0.063 0.069 0.073 0.077
0.4 0.017 0.033 0.047 0.060 0.071 0.080 0.087 0.093 0.098
0.5 0.020 0.039 0.056 0.071 0.084 0.095 0.103 0.110 0.116
0.6 0.022 0.043 0.063 0.080 0.095 0.107 0.117 0.125 0.131
0.7 0.024 0.047 0.069 0.087 0.103 0.117 0.128 0.137 0.144
0.8 0.026 0.050 0.073 0.093 0.110 0.125 0.137 0.146 0.154
0.9 0.027 0.053 0.077 0.098 0.116 0.131 0.144 0.151 0.162
1.0 0.028 0.055 0.079 0.101 0.120 0.136 0.149 0.160 0.168
1.2 0.029 0.057 0.083 0.106 0.126 0.143 0.157 0.168 0.178
1.5 0.030 0.059 0.086 0.110 0.131 0.149 0.164 0.176 0.186
2.0 0.031 0.061 0.089 0.113 0.135 0.153 0.169 0.181 0.192
2.5 0.031 0.062 0.090 0.115 0.137 0.155 0.170 0.183 0.194
3.0 0.032 0.062 0.090 0.115 0.137 0.156 0.171 0.184 0.195
5.0 0.032 0.062 0.090 0.115 0.137 0.156 0,172 0.185 0.196
10.0 0.032 0.062 0.090 0.115 0.137 0.156 0.172 0.185 0.196
W 0.032 0.062 0.090 0.115 0.137 0.156 0.172 0.185 0.196
m/n 1.0 1.2 1.5 2.0 2.5 3.0 5.0 10.0 o
0.1 0.028 0.029 0.030 0.031 0.031 0.032 0.032 0.032 0.032
0.2 0.055 0.057 0.059 0.061 0.062 0.062 0.062 0.062 0.062
0.3 0.079 0.083 0.086 0.089 0.090 0.090 0.090 0.090 0.090
0.4 0.101 0.106 0.110 0.113 0.115 0.115 0.115 0.115 0.115
0.5 0.120 0.126 0.131 0.135 0.137 0.137 0.137 0.137 0.137
0.6 0.136 0.143 0.149 0.153 0.155 0.156 0.156 0.156 0.156
0.7 0.149 0.157 0.164 0.169 0.170 0.171 0.172 0.172 0.172
0.8 0.160 0.168 0.176 0.181 0.183 0.184 0.185 0.185 0.185
0.9 0.168 0.178 0.186 0.192 0.194 0.195 0.196 0.196 0.196
1.0 0.175 0.185 0.193 0.200 0.202 0.203 0.204 0.205 0.205
1.2 0.185 0.196 0.205 0.212 0.215 0.216 0.217 0.218 0.218
1.5 0.193 0.205 0.215 0.223 0.226 0.228 0.229 0.230 0.230
2.0 0.200 0.212 0.223 0.232 0.236 0.238 0.239 0.240 0.240
2.5 0.202 0.215 0.226 0.236 0.240 0.242 0.244 0.244 0.244
3.0 0.203 0.216 0.228 0.238 0.242 0.244 0.246 0.247 0.247
5.0 0.204 0.217 0.229 0.239 0.244 0.246 0.249 0.249 0.249
10.0 0.205 0.218 0.230 0.240 0.244 0.247 0.249 0.250 0.250
o0 0.205 0.218 0.230 0.240 0.244 0.247 0.249 0.250 0.250
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3.2.2 Failure Criteria

Coulomb in Material

Coulomb in Material with Joint

Coulomb in Material with Bolted Joint

Coulomb in Bolted Rock Slope

Bieniawski
Hoek - Brown
Von Mises

Circular Openings

3.2.2.1 Coulomb in Material

The Coulomb failure criterion of a material are calculated using this tool. To calculate,
enter the stress state and two of the three provided material properties. Select the dot
next to the material property that will not be provided and enter values for the two other
material properties. The magnitude and orientation of the principle stresses are
calculated for the stress state. The failure state is determined. If the material fails, then
the failure angle and shear stress at failure are calculated.

To display no graph, select the dot next to "No Graph™.
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B3 Coulomb Criterion in Materiz e
Input D ata Principal Stresses
5% |1
s1 100.000
s 100 wl(s1] ISIII. 0o0
tey [0.000 s2 {1.000
Pore Pressure o0 w2(s2) [0.000
Material Properties
Cohesion |2 pon r
Uniaxial Strength |4 767 o
Friction Angle [10 000 -
— Results — Graph Options ————
Failure |tI'UE‘.' ‘0l NU Graph
Failure Angle from #-axis |5|1 ao0 ~ Mohe's Circle
Shear Stress at Failure |43 748  s1-s2 Plot
Failure due to Pore Pressure I
Upper Limit Lowser Linnit | Help | Cancel 0K

Input numbers are shown in black. Results are shown in red.

To display the Mohr's circle and failure criteria for the stress state, select the dot next to
"Mohr's Circle".
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Failure due to Pore Pressute

B Coulomb Criterion in Materia X
Input Data Principal Stresses 1 J
— 4 | i
s®
! s1 [160.000
41100 w(s1) [90.000
t |0.000 s2 [1.000
Pare Pressure ||] r S IE"IJDIJ
Material Properties
Cohesion (2 gog e
Uniaxial Strength 4 757 « = =
va
Friction Angle {10000 C 7 - =l
| —— o il
—Results — Graph Options T
Faiure W " No Graph mi :J‘I_[l 505 100.C
Failure Angle from X-axis 'SD 000 & Mohr's Circle I b b
Coordinates: (X=-23.17, Y=40.43)
Shear Stress at Fallura 43 744  $1-s2 Plot

Int. Coordinates: (X=105, Y=2655)

Upper Limit Lower Limit| Help Cancel | oK I

Material failed

By Coulomb Criterion in Materia X
Input Data Principal Stiesses 1 J
‘ | |
b1
J00.000 s1 [1000.000
Y 11000.000 wi(s1) |QD 000
ty 0.000 s2 [300.000 /—’
Pore Pressure |[| - i I':"']DIJ il
H—8EE.

Material Properties

Cohesion |g66.025 «

Uniaxial Strength |3gug_ 000 o ]
Friction &ndle [30.000 c 7 \
— Results — Graph Options >
Failure Ifa|se " Mo Graph +—0 300.C B50.C 1000
Failure Angle from <-axis | & Mohr's Circle
Shear Stress at Failure | " s1-52 Plot s

Failure due to Pore Pressure I
Upper Limit | Lower Limit | Help | Cancel | oK. I

Material did not fail

Int. Coordinates: (X=615, Y=3360)

To display the 01-02 plot and failure criterion for the stress state, select the dot next to
"s1-s2 Plot".
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B Coulomb Criterion in Materia
Input Data Principal Stresses
— A | |
= s1 [100.000
s 1100 wl(s1) |'30 0oo
.
ty 0.000 s2 [1.000
Pore Pressure g w2:2) [o.000 /
Material Properties ] -
Cohesion (2 gog e /
Uniaxial Strength |4 757 « A
4
Friction Angle {10000 C
— Results | Graph Options ] = .
Failure |frue " Mo Graph ——P
- . I
Failure Angle from X-axis IED.DUD ¢ Mohr's Circle
Shear Stress at Faillure 45 748 = +1-s2 Flot Coordinates: (X-26.57, Y=-18.97)
Failure due ta Pare Pressure I
Int. Coordinates: (X=1110, Y=3855)
UpperLimit | LowerLimt | Hep | Cancel | ok |
Material failed
B3 Coulomb Criterion in Materia
Input Data Principal Stresses J
00000 . | 2|
* |300.000 1 [7000.000
¥ |1000.000 wl(s1) |!30 0oo /
try |0.000 s2 |23DIJ.EIDEI /’j
Pore Pressue [ T w252} Jo.000 y
_ . /
Material Properties
Cohesion [g6 503 5
Uniaxial Strength | 300 000 T /
Friction Angle |30 non c
— Results | Graph Options
Failure Ifa|3,3 Mo Graph 0
Failure &ngle from #-axis | ¢ Mohr's Cicle
Shear Stiess atFalue [ & s1-s2 Plot ST
Failure due to Pore Pressure I
Int. Coordinates: (X=2220, Y=2040)
UpperLimt | Lowerlimt | Help | Cancel | ok |

Material did not fail

The pore pressure of a material can also be entered to determine if the material fails
due to pore pressure. Check the box next to pore pressure and enter the value for pore
pressure. The failure angle is calculated for pore pressure failure.
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B3 Coulomb Criterion in Materia X
Input Data Principal Stresses _[
‘ | |
e
300.000 51 |1Eu][l 000
' 11000.000 wi(s1) |!3E\ 000
by |0.000 s2 [300.000
Pore Pressure [300 W w2s2) [0.000
- -
Maternial Properties i
Cohesion |g5 603 o P
Uniaxial Strength 300,000 . /,
L1 L1
% " ~ ~J
Friction Angle [3 C = =
gle |30.000 £ / \ \
856 |
Results Graph Ophions >
Falure [faise ¢ Mo Graph +—° 300.C E50.C 1000
Failure Angle from X-axis 50000 & Mohr's Circle
Shear Stress at Failure ,— b Coordinates: (X=1389.91, Y=87.78)

Failure due to Pore Pressure [y,e
Upper Limit Lower Limit ‘ Help ‘ Cancel ‘ 0K |

Material failed due to pore pressure

Int. Coordinates: (X=4005, Y=3255)

3.2.2.2 Coulomb in Material with Joint

This tool calculates the Coulomb failure criteria for material with a pre-existing
discontinuity. The stress state of the rock, material properties, and discontinuity

parameters are entered and the failure state of the material is determined. The material

failure due to the discontinuity and material itself are determined. The angle to the

maximum principle stress is calculated.

To display no graph, select the dot next to "No Graph".
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B3 Coulomb Criterion in Materia e-e
Input Data
*how + Set1
% [10000  Set2
kwy W
Paore Pressure |E'— -

Matenial Properties

Cohesion |5 000

C X
Principal Stresses
s1 10110
wis1) [83736
52 W

w2s2) [5264

Discontinuity Parameters

Cohesion |3 000
Friction &ngle |15.000

Friction Angle |20 000

Discontinuity &nale from |39 000

Harizantal
Results
Failure at Discontinuity [j,e
F (=] | I.~|'|||.| b i e to ||v-F'|-\'\ e
allure at Discontinuity due to Pore Pressure | e
Failure in Material |{a)ce )
Failure in Matenal due to Pore Pressure |
Angle to 1 |45 25
Graph Options
Help | Cancel | OK
* Mone
" Mohr's Circle
T 31-b

Input numbers are shown in black. Results are shown in red. This option allows for 2 sets
of parameters to be analyzed at the same time by selecting "Set 1" or "Set 2".

To display Mohr's circle and failure criteria for the stress state, select the dot next to

"Mohr's Circle".
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Material did not fail

To display the 01- plot, select the dot next to "s1-b".

The Input Menu
By Coulomb Criterion in Material with pre-existing Discontinuity * ‘
Input Data Principal Stresses
s [300.000 & Set1 s1 [1000.000 R | |
' |1000.000 " Set2 wil(s1) |30.000 -
/
ty [0.000 s2 {300,000 P
Pore Pressure w2(s2 .
[o r (s2) |o.000 1A
. ‘ - Be6._[_
Material Properties Discontinuity Parameters
Cohesion |355.025 Cohesion [gp
Friction Angle |25
Friction Angle |30 .
Discontinuity Angle from |57 r Y
Harizontal / "\
Results
Failure at Discontinuity Jtrue HD 300 50.0 1000
Failure at Discontinuity due to Pore Pressure | . c ) . )
5 . F A oordinates: (X=704.82, Y=-185.78)
Failure in Material [j)se _—)
Failure in Material due to Pore Pressure | Int, Coordinates: (X-2325, Y=3885)
Angle to 51 |ET.DU
Discontinuity Criterion
- Graph Optians Help | & | oK | Material Criterion
" None
+ Mohr's Circle
 slb
Material failed due to discontinuity
B3 Coulomb Criterion in Material with pre-existing Discontinuity X ‘
Input Data Principal Stresses
% IBUIlUEIU @ Setl s1 [1000.000 K| | _'l
s |1000.000  Set2 wifs1) |SD 000
=
ty [0.000 s2 [300.000 ]
Pore Pressure w2(s2 =
[o r (s2) [0.000 "
: : - 8.
Material Properties Discontinuity Parameters
Cohesion |355‘025 Cohesion [gp
Friction Angle |25
Friction Angle -
2 e B 17
Discontinuity Angle from |35
Horizantal / ALY 3\
Results i
Failure at Discantinuity |false HD 300, 50 [ 1000
Failure at Discontinuity due to Pore Pressure |
e Coordinates: (X=-220.03, Y=1107.81)
Faiure in Material [false = ) o
Failure in Matenial due to Pore Pressure | Int. Coordinates: (X=30, Y=675)
Angle to 51 |35 0o
Discontinuity Critetion
[ eph Optons Hep | Cancel | oK | Material Crterion
" MNone
' Mohr's Circle
 s1b
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B3 Coulomb Criterion in Material with pre-existing Discontinuit

>
Input Data Principal Stresses
% |1 s1 [10110
* Set1 Sigma 1 - Beta Plot
sy |10  Set2 wi(s1) [83.736
20
ey [ s2 [p.gan
Pore Pressure [ ™ w2(s2) [.5264
Material Properties Discontinuity Parameters 15
Cohesion |5 Cohesion |3
Friction Angle (15
Friction Angle |30 2 10
Discontinuity Angle from 45 @ e
Horizantal
Results
Failure at Discontinuity [ire
5
Failure at Discontinuity due to Pore Pressure I—
o+ ™
Failure in Material [f5):e sf,
Failure in Matenal due to Pore Pressure |
Angletos1 [51 26 0
0 10 20 30 40 50 60 70 80 90
Graph Options bets

Help ‘ Cancsl | oK |
" None

" Mohr's Circle
423 627
« s1-b

To determine if the material or discontinuity fail due to pore pressure, check the box next
to pore pressure and enter a value for pore pressure.
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B3 Coulomb Criterio Material with pre-existing Discontinuity X
Input Data Principal Stresses
sx [300.000 @ Sot1 s1 [1000.000 4] | ]
sy 11000000 " Set2 wi(s1) |90.000 -
~
ty {0,000 s2 [300.000 ]
Fore Pressure [3o0o000 W w2(s2) [0.000 " <
-~
age. [
Material Properties Discontinuity Parameters
Cohesion |ggr 025 Cohesion |g0.000
Friction Anale [25 0o
Friction Angle {30,000 o S M e’
Discontinuity Angle from {40 oo L
Horizantal / /] \ N
Resul —
esults
Failure at Discontinuity |fa|se -—HD 300, 50,0 1000

Failure at Discontinuity due to Pore Pressure i 40

Failure in Material [f)se

Failure in Material due to Pore Pressure 3]z

Angle to 51 [40.00

Coordinates: (X=686.69, Y=563.78)
Int. Coordinates: (X=2280, Y=2025)

Discontinuity Critenion

Graph Options Help ‘ Cancel | [_ 0K | e 1] &t EtiEl Criterion

" MNone
(+ Mohr's Circle
 slb

Failed at discontinuity due to pore pressure

3.2.2.3 Coulomb in Material with Bolted Joint

This tool calculates the load on a bolt holding a rock wedge. The wedge and
discontinuity parameters are entered. To calculate the safety factor for a known bolt
load, click on the "Safety Factor" tab and enter the bolt load and angle.

© 2023 Prof. Z. Agioutantis



RockWin Help

[ Stability of Bolted Rock Wedge >
Wedge Parameters
Length [m) |5
Height [m] |2 wedge Width=1m
Unit Weight [kN/m3] |24
Discontinuity Parameters
Cohesion [kPa) ||12
Friction Angle |15 ) +
Angle of Discontinuity Plane to
Hotizontal Plane |20 Counter-Clockwise
Safety Factor | Load )
— FRock Bolt Parameters
Bolt Load (kM) |5u
Angle of Bolt to Harizontal |45
— Results
Safety Factor for Slope |1 516682
Hep | Cancel | oK

Input numbers are shown in black. Results are shown in red.

To calculate the load required of a bolt to achieve a specified safety factor, click on the
"Load" tab and enter the wedge safety factor.
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[ Stability of Bolted Rock Wedge >
wedge Parameters
Lenath [m) |5
Height [m] |2 ‘wedge Width=1m
rit weight [kM/m3] |24
Discontinuity Parameters
Cohesion [kPa) ||12
Friction Angle |15 ) +
Angle of Discontinuity Plane to
Horizontal Plane |20 Counter-Clockwise
Safety Factor 1 Load
— Parameters
“Wedge Safety Factor |2 +
Angle of Bolt to Horizontal |_':[|
— Results *Clockwize iz Positive
Load (kM)  [53 42459
Help Cancel 0K

If values are entered that cause the bolt tensioning to exceed the horizontal weight
component, a message will display as shown below.
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[ Stability of Bolted Rock Wedge s
Wedge Parameters
Length (m)  [5.000
Height [m) |2.gg|3 Wedge Width=1m
Unit ‘weight [kM/m3) |24. 000
— Discontinuity Parameters
Cohesion [kPa) ||12m
Friction Angle  [30.000 ) +
Anagle of Discontinuity Plane ta
Horizontal Plane |1 Counter-Clockwise
I safety Factor 1 Load
— Rock Bolt Parameters
Bolt Load [kN] |5u_gun
Angle of Bolt to Horzontal |45.EIIIID
— Results
Bolt tensioning is greater than the
Safety Factor for Slope I999 haorizontal weight component,
Check for excessive tensioning.
Hep | Cancel oK

If the slope is stable without a bolt, a message will display as shown below.
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[ Stability of Bolted Rock Wedge by

‘Wedge Parameters

Lenath (m]  [5.000
Height [m] |2 ooo Wedge Width =1m
Urit Weight (kN/m3] 24,000
Discontinuity Parameters
Cohesion (kPa)  |o 200
Friction &ndle  [30.000 ) +
Andle of Discontinuity Plane to
Horizontal Plane |1 Counter-Clockwise
Safety Factor ) Load
Parameters
Wedge Safety Factor |2 goo +
Angle of Bolt to Horizontal {230,000
Results *Clockwise is Positive
Load (kM) Bolt is not
Required
Help Cancel (]

3.2.2.4 Coulomb in Bolted Rock Slope

Option is not ready yet.

3.2.2.5 BieniawskKi

The Bieniawski failure criterion are determined using this tool. Enter the stress state and
Bieniawski material properties to calculate. The magnitude and orientation of the
principle stresses are calculated and the failure state is determined.
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B3 Failure Analysis based on the Bieniawski Criterion
Input Data | Principal Stresszes
e IW [~ Graph < w
sy [1000.000 wils1) [85.935
te [S0.000 s2 [296.447
Pore Pressure |— r REL IW

Material Parameters

Uriawial Compressive Stiength |3EI

Parameter & |5, 000

Parameter k |n 750

— Results

Failure due to Pore Pressure |

Help | Cancel |

0K

Input numbers are shown in black. Results are shown in red.

Select the box next to "Graph" to display a graph.
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B3 Failure Analysis based on the Bieniawski Criterion *
Input Data Principal Stresses 1
4 »
300000 Graph s1 [1003 553 J ] 2
¥ |1000.000 wl(s1) |=35 935 jf/
by 50,000 s2 [296.447 ’,/
Pore Pressure [T ™ w2is2) [-4.065 /
/
: /
Material Parameters | §
Uniaxial Compressive Strength |3D f‘
Parameter & |5 oo
Parameter k |0 750 /
— Results | Juﬂu
Failure |True _I
Failure due ta Pore Pressure I Coordinates: (X=-1.28, Y=1340.17)
Help | Boied ‘ oK | Int. Coordinates: (X=570, Y=180)-233.3414 1395.187
Material failed
B3 Failure Analysis based on the Bieniawski Criterion *
|nput D ata Principal Stresses |
4 »
300000 Graph s1 [1003 553 J ] 2
¥ |1000.000 wl(s1) |=35 935 ]
ty 50,000 s2 [296.447 /
Pore Pressure [ w2s2) [-4.065 ]
: f
Material Parameters ’
Uniaxial Compressive Strength |3Dg
Parameter A |5 000
1300,
Parameter k |0 750 T
— Results 0
Faiue [False In
Failure due to Pore Pressure I Coordinates: (X=1030.8, Y=1071.46)
Help | Boied ‘ oK | Int. Coordinates: (X=3105, Y=840)-233.3414 1395.187

Material did not fail

Coefficients for Bieniawski Criterion (Bieniawski, 1984)
Rock Type A B
Norite 5.0 0.80
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Quartzite 45 0.78
Sandstone 4.0 0.75
Siltstone 3.0 0.70
Mudstone 3.0 0.70
The Bieniawski criterion is given by the equation below.
k
0, O3
N_ 44 H
JC JC
3.2.2.6 Hoek - Brown

The Hoek-Brown failure criteria are determined using this tool. Enter the stress state

and select the type of criterion to use.

For intact rock criterion, select the dot next to "Intact Rock". Enter the intact UCS
(uniaxial compressive stress state), and Hoek-Brown parameter m. The failure state is
then determined and shown below.
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B4 Failure Analysis based on the Hoek Brown Criterion x

Input Data Principal Stresses

sx [20 [~ Graph s1 [50.000
sy IEIJ_ wl(s) |90.DEIIJ

try |D.IIIIJ s2 [20. 000
Pore Pressure I_ r w2(s2) |U noo

— Type of Criterion
(¢ Intact Rock (" Generalized Criterion

— Material Parameters

Uniawial Compressive Uniaxial Compressive
Strength (Intact) [6.2 Strength [Intact-Pieces) |D 000
Parameter m |7' Parameter mb [10.000

Parameter s |D. 200
Parameter a |D. 500

— Results

Failure IFaIse
Failure due to Paore Pressure I

Heb | Cancel | oK

Input numbers are shown in black. Results are shown in red.
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B3 Failure Analysis based on the Hoek Brown Criterion
Input D ata Principal Stresses J
— ‘ I i
K
X M Graph s1 [50.000
9wl wi(s1) [30.000 /
tx {0,000 52 |20.000 )
Pore Pressure [0 I w2=2) [o.000 {/
Type of Criterion J(
* Intact Rock " Generalized Criterion
Material Parameters 1 {
Uniasial Compressive Uriaxial Compressive
Strength (Intact) |6.2 Strength [Intact-Pieces) I'J 0o0a
T6.2
Patameter m |7 Parameter mb {10,000
o
Parameter s ||]_;-|][|
Paiameter a [0.500 Coordinates: [X=57.27, Y=-4.4)
— Results
Faise [False Int, Coordinates: [<=3510, Y=3765]
Failure due to Pore Pressure I

Help | Cancel ‘ ok |

For the generalized criterion, select the dot next to "Generalized Criterion". Enter the
UCS for intact rock, and parameters mb, s, and a.
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B3 Failure Analysis based on the Hoek Brown Criterion X
Input Data Principal Stresses
e * _»|

*10 W' Giaph s1 [50.000

s |50 wl(s1] |90.000

by |0.000 s2 20,000

Pore Pressure | I~ w2(2) [0.000 / /
y
Type of Critetion //
" Intact Rock (¢ Generalized Criterion /]
//
Maternial Parameters /
Uniaxial Compressive - Uriaxial Compressive A
Strength (Intact) 6.2 Strength [Intact-Fieces] |4-ODU /
4.0
Parameter m |7 Parameter mb |5 000 I]
Parameter s ||1200 — T
Parameter a [0.500 Coordinates: [X=-8.62, Y=6.2)
Results
Falue [True Int, Coordinates: [X=15, Y=3885)

Failure due to Pore Pressure
Hep | cancel | ok |

The Hoek-Brown criterion for intact rock is given by the equation below.
0.5

U1 03 O3

—=—+ [m— + 1]

JC JC JC

The table below lists values for parameter m of the Hoek-Brown intact rock criterion
(Hoek, 2007).
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Rock | Class Group Texture
type Coarse | Medium | Fine | Very fine
Conglomerates* Sandstones Siltstones Claystones
(21=3) 17=4 Tx2 4=2
Breccias Greywackes Shales
o Clastic (19=3) (18 = 3) 6=2
= Marls
:E (T =+ 2:]
§ Crystallme Spantic MNhentic Dolomites
= Carbonates | Limestone Limestones Limestones 9=3
= (12= 3) (10=2) ©=2
Non- Gypsum Anhvdrite
Clastic Evapontes 82 122
Chalk
Orgamc T2
0 Marble Homfels Quartzites
- Non Foliated 8=3 (19+4) 20+3
;‘_.5 Metasandstone
% (19 = 3)
o Migmatite Amphibolites
% Slightly foliated (20=3) 26=6
Foliated** Gneiss Schists Phyllites Slates
28=3 12=3 (7%3) T=4
Granite Diorite
32=3 255
Light Granodiorite
(20 =3)
Plutonic
Gabbro Daolerite
Dark 27=3 (16 3)
W Nomte
= 20=5
§ Hypabyssal Porphyries Diabase Peridotite
= (20 3) (15=3) (232 3)
Ehyohlte Dacite Obsidian
Lava (259 (25£3) {19+ 3)
Volcamc Andesite Basalt
25+5 25+ 5)
Pyroclastic Agglomerate Breccia Tuff
(18+5) (19+ 3) (135£3

* Conglomerates and breccias may present a wide range of m; values depending on the nature of the

cementing material and the degree of cementation, so they mayv range from values similar to sandstone to
values used for fine grained sediments.
* *These values are for intact rock specimens tested normal to bedding or foliation. The value of m; will be
significantly different if failure occurs along a wealness plane.

The Hoek-Brown criterion for the rock mass (or generalized criterion) is given by the
equation below.

!

o, =

!

i
i T3
T + T |TMp— + 8

Tei
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3.2.2.7 Von Mises

The von Mises failure criterion is determined using this tool. The stress state and tensile
strength are entered and the failure state is determined. The Von Mises stress is
calculated for the given state.

|

Input Data

¥ |10
txy  |0.000

Material Parameter

Tensile Strength |13

Resultz
Failure Falze
Von Mises Stress  [q 54
Help | Cancel \ | oK

Input numbers in black. Results are shown in red.

To display a graph, select the box next to "Graph".
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[ Von Mises Failure Criterion e
Input Data | ﬂ J _pI
S | Iv Graph
¥ |10 > = <
130"
by [0.000 10 Py
I \
Matenial Parameter
Tensile Strength |1 3 ]
— Results ’J
Faiure  [False i
0
Von Mises Stress |'3.54 |
Coordinates: (X=16.57, Y=16.26)
Help | Cancel | oK | Int. Coordinates: (X=3990, Y=120)
Material did not
By Von Mises Failure Criterion .

Input Data ! ﬂ J ﬂ

# N v Graph

s j20

by [0.000 i

— = o
| 1367 AN

Material Parameter 1 h

Tensile Strength |1 3
—Results y

Failure ITrue
0
Von Mises Stiess  [1952 N

Coordinates: (X=25.94, Y=9.58)

Help | Cancel | 0K | Int. Coordinates: (X=4005, Y=2205)

Material failed

The equation for the von Mises Stress or equivalent stress is given below.
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3.2.2.8 Circular Openings

Jﬁq

This tool illustrates the stresses around a circular

opening at a specified radial distance. The stress state
and dimensions are entered and a visual displaying the

stress around the opening is displayed.

Edit

File

Stresses around circular opening

I I I I I,
Q000X R EIRRARXIHHLAXN
ettt e e e e e ue%e Sttt te et e te e et e e %,

o T e e
A&%&ﬁ%ﬂﬁ%..fff&f&&f

e
A0

o
ateteraleleteetetetetl statets:
elatetsteletelsiainte Tatetatetete
OSOLeLsessTeeaseRetietore SIeTeTereeeeeeey

SN
d R
R

- R i i
BT,
eeceiaseteretetel Latetite N

- Tension

sx |5

10

sy

by [7

w2

Radius |5

Co [4
To [1
B

Radial
Distance

Cancel

0K

Input numbers are shown in black.
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3.2.3

The principle stress orientation is shown with the black
lines. Areas of tension and compression are
highlighted.

sy corresponds to vertical far field stress and sx
corresponds to horizontal far field stress (far field
stresses are the insitu stresses before the opening was
created.

Elasticity in 2D

The user can calculate the strain based on stress values and the stress based on strain
values for the two-dimensional plane stress and plain strain analyses for elastic
materials.

To calculate stress state, click on the "Calculate Stress State" tab and enter the strain
state and material constants. Select whether the solution should be based on the
assumption of plane stress or plane strain by clicking on the dot next to the respective
option.

|

Calculate Stress State T Calculate Strain State

Strain State

ex |0.003

&y |0.00

axy [0.005

Matenal Constants

E [20000.000 v [0.25
Stress State Solution Assumption:

f* Plane Stess

" Plane Strain

Help Cancel ‘ [ DK

Input numbers are shown in black. Results are shown in red.
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Calculate Stress State

Strain State

Calculate Strain State

ex |0.003

ey |0.001

axy |0.005

Maternal Constants

E |20000.000

Stress State

§x |80.000

sy [48.000

try |40.000

¥ |0.25

Solution Assumption:
{" Plane Stress

t* Plane Strain

Help

Cancel | 0K

To calculate strain state, click on the "Calculate Strain State" tab and enter the stress

state and material constants. Select whether the solution should be based on the

assumption of plane stress or plane strain by clicking on the dot next to the respective

option.
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BY. Plane Stress/Strain Assumption

Calculate Stress State

Calculate Strain State

— Stress State

sx [50.000

sy [a0.000

txy [20.000

— Material Constants

E [20000.000 viEm
— Strain State — Solution Assumption:

ex |0.002000
{* Plane Stress

&y |0.003250
r o

g¥y |0.002500 Plane Strain

Help Cancel 0K
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Calculate Stress State T Calculate Strain State

Stress State

s |60.000

sy |80.000

txy [20.000

Material Constants

E |20000.000 ¥ |0.25
Strain State Solution Assumption:

ex |0.001563
" Plane Stress

& |0.002812
¢ Plane Strain

gxy |0.002500

Help Cancel | 0K |

3.2.4 Strain Analysis

The principle strains magnitude and orientation is calculated using this tool. Input data
from strain gauges is entered. The two-dimensional strain tensor is calculated with the
principle strains.

The strain state at a given plane can also be calculated by entering a value for the angle
of the plane.
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B3 Strain Analysis from Strain Gaug

Input Data from Strain Gauges

(4]

20 Strain Tensor

#a 5 gl jo.000 Angles in degrees, & |5.000
counter-clockwise
eb {10,000 92 (90,000 from +x axis ey 110.000
ec (75 a2 (45,000 gxy (0,000
Principal Strains
el [10.000 wl 1.90.00
eZ |5.000 we |.180.0
Strain Calculation at Given Plane
B
w [45.000 7500
aw 1.2 500
Help Cancel oK

Input numbers are shown in black. Results are shown inred.

3.25 Coordinate Transformation

Coordinate transformation can be facilitated using this tool. Select whether a tensor or
vector is needed and enter the data to get the new coordinates.
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. Coordinate Transformation x>
Input Data
[0 [0 o lo o o
all= | [0 o A= | g 0 0
i i 0 0 0 0
— New Coordinates Alj
I I |
Alij= | | | * Tensor
" Vector
| | |

Help I Cancel | | oK I

Input numbers are shown in black. Results are shown in red.

B Coordinate Transformation

X

Input Data

[l T
aij= | 5 T Aij= |

o o o R

— New Coordinates Ajj

TU—
A'ij= - " Tensor

- + Vector

Help Cancel | | oK I

Note: The transformation matrix should ha

Example of cosine matrix is shown below:

ve anorm=1.
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~ ’cns(x’,:r) cos(x’,y)]_’cus(EU) cos(lZU)]
e= cos(y',x) cos(¥',y)l ~ lcos(60) cos(30)

3.2.6 Evaluation of Uniaxial Testing Results

This form helps evaluate data collected during uniaxial testing of rocks. To enter data in
the table, click on one of the cells in a yellow highlighted column. Enter the value for the

cell in the pop-up window and press OK.
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[ Evaluation of Unixial Testing Results — O e

Input Data 1 Data Type

Heighit [mm) |1un_mg " Force/Strain
Diameter (mm) (50000 a " Force/Displacement
(+ Stress/Strain
Loading Area [mmz) ||:_| - d=0.00
[~ Graph
Mumber of Data Paints |g 4 | I ,l

# Force (kN)  |DeftaY (mm) | ex (mili) ey (mill) sy (MPa) [EL Mod (GPa) | A

1] 0.000 0.000 0 0 0
2 3.415 0.000 0 0.0025 1.739 0.696
_3 4 267 0.000 0 0.0028 2173 1.447

4| 6.401 0.000 0 0.0031 326 3623

5| 7.681 0.000 0 0.0036 3912 1.304
.l 8.107 0.000 0 0.0039 4129 0.723
_T 9.301 0.000 0 0.0042 4737 2.027

8| 11.777 0.001 0 0.0062 5998 0.631 v
— Results

Specimen Yolume [mm3] |1 963495 Help
tean Elasticity Modulus [GPa) |1 377 e
Mean Poisson's Ratia |
oK
Energy to Failure [Joule] |5 205

Input numbers are shown in black. Results are shown in red.

To display a stress-strain plot of the data, select the box next to "Graph".
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B3 Evaluation of Unixial Testing Results — O X
Input Data Data Type
Height (mm) |100.000 ™ Force/Strain Stress-Strain Plot
Diameter {mm) 50,000 ~ (" Force/Displacement -
* Stiess/Shain - /
Loading &rea [mm2] [p (@ d=0.00
[ Graph 5 /
Nurnber of Data Points [g ﬂ j . )f
. /
: /
# |Force (kN) DeltaY (mm) | ex (milli) ey (milli) sy (MPa) ElL Mod (GPa) | A~ 2 7
1 0.000 0.000 0 0 1 21
2_ 3.415 0.000 0 0.0025 1.738 0.696
3 4 267 0.000 0 0.0028 2173 1.447 00 e
4 6.401 0.000 0 0.0031 3.26 3623 ‘ ’ ’ ‘ ‘
& 7.681 0.000 0 0.0036 3912 1.304 =
(] 8.107 0.000 0 0.0039 4129 0.723
7 9.301 0.000 0 0.0042 4737 2027
8 1.777 0.001 0 0.0062 5.998 0631,
Results
Specimen Volume [mm3)  [19534595 Help |
Mean Elasticity Modulus (GPa)  [7 377 Cancel |
Mean Poisson's Ratio
oK I

Energy to Failure [Joule] |5 285

Field: Force (kM)

Enter ¥ alue for Bow: 1 oK
Cancel
[0

3.2.7 RoofBolting

This tool assists in determining appropriate roof bolting densities.

To determine the roof bolting density necessary for a given design select the "Roof
Bolting Density" tab and enter the bolt, rock, and design parameters. The bolt load,
stress, and bolt density is calculated.
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B Calculation of Roof Bolting Density =
Roof Bolting Density ] Tensile Strength of Anchor
Input Data Results
Steel Strength (MPa) |3207 M asirnum Rock Bolt Load (kN) W
Bolt Diameter (mm) |23— Design Rock Bolt Load [kN) |335—
Balt Length [m) |47 Owerburden Stress (kPa) hgi
Unit Weight of Rock (kN/m3) |24— Balt Density (bolts/m2) ||:|B‘|—
Supported Rock Height (m) |3— Bolt Density (m2/bolt) IT
Opening width [m) |3— Bolt Density (bolts/unit section) |244—
Bolt SF |15—

Help I Cancel I | 0K I

Input numbers are shown in black. Results are shown in red.

To determine the tensile strength of the anchor, select the "Tensile Strength of Anchor”
tab and enter the bolt, rock, and design parameters. The load at the anchor interfaces
and bolt load are calculated.

B3 Calculation of Roof Bolting Density X
Roof Bolting Density ] Tensile Strength of Anchor
Input Data 1 Results

Bolt Diameter (mm] |24 Load at B/R Interface (kN) [225 2
Bok Length (m) |3 Load at A/R Interface (kM) |503.9

Hale Diameter (mm] |27
Maximurn Bolt Load (kN) |1 330

Cohesion of Bolt / Resin Interface (kPa) [1000
Friction Angle of Bolt / Resin Interface (dea) [1g Dt I 0

Cohesion of Resin / Rock Interface (kPa) |2000

Friction of Resin / Rock Interface (deq) |12
Normal Stress (kPa) g
Safety Factor |1 4

Help Cancel 0K

© 2023 Prof. Z. Agioutantis






The Utilities Menu 67

4 The Utilities Menu

Settings

Options
Unit Conversions

File Conversion (not available at this time)

Clear History Window
This option clears the history (activity) window.

Close/Restore History Window
This option closes or restores the history (activity) window according to the current
window status.

Copy History Window
This option copies the contents of the history window to the clipboard. You can then
paste them to any text handling program for further processing.

4.1  Settings

Description:

This form is used to define a number of default parameters and settings for the
RockWin program:

Default Units:

This setting controls the default units for a new or blank project file by configuring the
Units field in the Project Description form. Upon entering and accepting project input
parameters the default setting in the Project Description form can not be changed.
This setting is saved in the RockWin.INl file.

Default File Extension for Input Files:
This setting is the default 3-letter extension used in the Open and Save dialog boxes in
the File Menu. This setting is saved in the RockWin.INl file.

Data Path:
This setting is the default path used in the Open and Save dialog boxes in the File
Menu. This setting is saved in the RockWin.INI file.

Show Disclaimer:
This parameter controls whether the disclaimer message will be displayed when
loading the RockWin program. This setting is saved in the RockWin.INI file.
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Maximize Main Menu Window:
This parameter controls whether the main menu window will be maximized when
loading the RockWin program. This setting is saved in the RockWin.INl file.

Keep Recent Filelist:

This parameter controls whether the program will keep the four (4) recently accessed
data files (opened or saved) as menu items in the File Menu. This setting is saved in
the RockWin.INl file.

Reminder of Annual Updates:

This parameter controls whether the program will display a warning that a year has
elapsed since the last update of the program. The update date is internally stored and it
is not related with the install date. Annual updates ensure that any bugs that have been
discovered are fixed regularly. This setting is saved in the RockWin.INlI file.

Display Command History Window:
This parameter controls whether the program will display recently executed commands
(and their resulting actions). This setting is saved in the RockWin.INI file.

Maximum Characters in Command History Window:

This parameter sets the maximum number of characters displayed in the command
history window, before itis cleared. This setting is enabled only if the Display
Command History Window option is enabled. This setting is saved in the RockWin.INI
file.

History Font:

This button sets the type and size of font used in the command history window. This
setting is enabled only if the Display Command History Window option is enabled.
This setting is saved in the RockWin.INI file.

Enable Toolbar:
This settings controls whether the program will display a toolbar under the main menu
options or not. The toolbar is not editable. This setting is saved in the RockWin.INlI file.

Short Names in Filelist:

This parameter controls whether the program will display the filenames in the recently
accessed listin a short or long format (i.e. including the whole path). This setting is
saved in the RockWin.INl file.

Load Last Input File:

When this setting is enabled, the program will automatically load the most recently
saved datafile (i.e. the top in the recently accessed files). This setting is saved in the
RockWin.INl file.

Copy Example Files:
When this setting is enabled, the program will automatically copy all example files from
the "Program Files" directory to the user home directory (i.e. MyDocuments/MyTUC).
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This procedure runs upon every program invocation unless disabled. The modified files
will not be overridden, but missing files will be replaced. This setting is saved in the
RockWin.INI file.

External ASCIl Viewer:

The user can set the application name of an external ASCIl viewer for viewing reports
and other ASClIl files generated by the program. The default viewer in NOTEPAD.EXE
supplied with the windows operating system. Note that prior to Windows2000,
NOTEPAD.EXE could only edit/ display files up to 64K. This setting is saved in the
RockWin.INlI file.

4.1.1 RockWin.INI

Description:

This file is automatically created by the RockWin program the first time it is executed. It
should reside in the home directory of the RockWin program, i.e. \RockWin. It contains
the following entries (the sequence and parameter values may be different in the actual
file):

[Settings]
DefaultUnits=0
DisplayActionWin=1
MaxDisplaySize=300
KeepFileNames=1
ShowDisclaim=0
DataPath=C:\RockWin\
FileExtension=RMT

[FileMenu]

MaxLastFiles=4
LastFile1=C:\\RockWin\S1.RMT
LastFile2=C:\RockWin\S2.RMT
LastFile3=C:\RockWin\S3.RMT
LastFile4=C:\RockWin\S4.RMT

[TextBrowse]
BrowseFontName=Courier New
BrowseFontSize=10
BrowseFontBold=0
BrowseFontltalic=0

Notes:

o [fthis file is deleted, it will be automatically reconstructed the next time the
program is executed but the various settings will default to their original values.
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4.2

Options

Description:

This form is used to define a number of default parameters and settings for the
RockWin program:

General Options
Edit Menu Options
e English menus: If this option is enabled, all menus will appear in English.
Otherwise, they will appear in Greek
e Always show Mohr's Circle when Form Loads: If this option is enabled, then in
the forms where a Mohr's circle is plotted the option will automatically be
activated when the form is loaded even if no data have been loaded.
e These settings are saved in the RockWin.INI file.

Print Options

If this option is enabled, then whenever the input data are printed, a three-line header is
prepended with the program version, filename, etc. These settings are saved in the
RockWin.INl file.

Default Settings

This option allows the user to set the form to load at the click of the three quick access

buttons on the toolbar (1, II, 1ll)
Tool bar Settings

Buttan 1 |Menu 3 ﬂ |5u|:, Meny 3 2 ﬂ Coulornb in M aterial with Jaint

Button 2 |Menu 3 j |Sul:| bMenu 2- 5 j Hoek. - Brown

Buttan 3 |Menu 3 j |Sul:| bMenu 3- 2 j Coularmb in M aterial with Jaint

Advanced

Create a File Association

Use this option to create an association between the program executable and the
extension of the project files. Thus, double-clicking on a project file, will invoke the
RockWin program. These settings are saved in the RockWin.INlI file.

Debug (Graph)
Use this option to allow showing native graph coordinates in forms where a graph is
generated. These settings are saved in the RockWin.INlI file.

Circular Openings (extend)

© 2023 Prof. Z. Agioutantis



The Utilities Menu 71

Use this option to specify the default x axis extend in the circular opening graphs in
terms of number of radii. These settings are saved in the RockWin.INl file.

4.3 Unit Conversions

Description:
This utility can be used to convert between English and metric units for 4 types of units:

Length
Conversion between inches, feet, centimeters, and meters is supported.

Load
Conversion between IbsF (pounds force), tonsF (short) (short tons force), kN
(kiloNewton), MN (MegaNewton), and kips (thousands of pounds) is supported.

Load Gradient
Conversion between IbsF/in (pounds force per inch), lbsF/ft (pounds force per foot),
kN/m (kiloNewton per meter), and MN/m (MegaNewton per meter) is supported.

Stress

Conversion between psi (pounds per square inch), ksi (thousand pounds per square
inch), psf (pounds per square foot), Pa (Pascals), and MPa (MegaPascals) is
supported.

Stress (Pressure) Gradient
Conversion between psi/in (psi per inch), psi/ft (psi per foot), Pa/m (Pascal per meter),
and MPa/m (MegaPascal per meter) is supported.

Notes:

e 1 Pa =1 Newton per square meter
e 1 psi=1pound per square inch

4.4 File Conversion

Description:

This utility can be used to convert the current file to a different set of units. If the file is
in English units, then it can only be converted to metric and vice versa.

Notes:

e The current file should already be saved before accessing the conversion
option.
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The current file is then substituted with the converted file.
A prefix is added to the name of the converted file.
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5.1

5.2

5.3

The Help Menu

Use the Help menu option to access various help options, the About Rockwin form, the
Disclaimer form, as well as information regarding the current version of the program.

See Also:

e About RockWin

e Disclaimer

e Program Updates

About RockWin

The RockWin program was created and is currently maintained by created by Prof.
Zach Agioutantis, TUC & UKYy.

The contribution of the following individuals is acknowledged:

1. Mr. Kostas Seiradakis, Mineral Resources Engineer, TUC, for the development of
part of the original routines, and

2. Mr. Thomas Vallas, Mineral Resources Engineer, TUC, for the development of the
surface loading routines

Disclaimer

This software is provided 'AS IS' without warranty of any kind including express or
implied warranties of merchantability or fithess for a particular purpose. By acceptance
and use of this software, which is conveyed to the user without consideration by the
developers, the user expressly waives any and all claims for damage and/or suits for
personal injury or property damage resulting from any direct, indirect, incidental, special
or consequential damages, or damages for loss of profits, revenue, data or property
use, incurred by the user or any third party, whether in an action in contract or tort, arising
from access to, or use of, this software in whole or in part.

See also: Program Updates

Program Updates

No further development or upgrades for this software is planned. However, minor
updates may be issued periodically. This program is automatically set to remind the
user to check the program web site for an updated version a calendar year after each
revision. If an update exists, the user may manually download the setup file and install
the new version.
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5.4 References
Hoek, E. (2007). Practical rock engineering.
5.5 HelpButton

Position the cursor on any item on the form and press F1 for context sensitive
help.
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6.2 Figure 2

6.3 Figure 3
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6.4 Figure4

Tl

Tﬂ? ax

6.5 Figure5

le.n

© 2023 Prof. Z. Agioutantis



List of Figures

6.6 Figure 6
6.7 Figure?
6.8 Figure 8

81

© 2023 Prof. Z. Agioutantis




82 RockWin Help

Index
A -

Agioutantis, Zach 74

_B -

Bieniawski 45
Browsing Text Files 10

_C-

Circular openings 55

Coordinate Transformation 60
Coulomb in Material 33

Coulomb in Material with Bolted Joint 41
Coulomb in Material with Joint 37
Creating New Files 7

“E -

Evaluation of Uniaxial Testing Results 62
Exiting the Program 10

“F -

Figure 1 77
Figure2 78
Figure 3 78
Figure 4 80
Figure 5 80
Figure 6 81
Figure 7 81
Figure 8 81

File Conwersion 71

“H-

HelpButton 75
Hoek - Brown 48

_ 0 -

Opening Existing Files 7
Options 70
Oweniew 5

_P-

Print Preview 9

Printing Files 9

Project Description 12
Project Input Parameters 12

"R -

References 75
RockWin 5
RockWin.INI 69

_S-

Saving Files 8

Setting Up the Printer 9
Settings 67

Strain Analysis 59

_T -

The File Menu 7

The Help Menu 74
The Input Menu 12
The Utilities Menu 67

“U -

Unit Conwersions 71

_V -

Von Mises 53

© 2023 Prof. Z. Agioutantis



	RockWin
	Overview

	The File Menu
	Creating New Files
	Opening Existing Files
	Saving Files
	Saving Files under Different Names  (Save As)
	Setting Up the Printer
	Printing Files
	Print Preview
	Browsing Text Files
	Exiting the Program

	The Input Menu
	Project Description
	Project Input Parameters
	Stress Analysis
	2D
	3D
	Circular Openings
	Room and Pillar Mining
	Point, Line and Strip Load on Surface
	Distributed Load on Surface

	Failure Criteria
	Coulomb in Material
	Coulomb in Material with Joint
	Coulomb in Material with Bolted Joint
	Coulomb in Bolted Rock Slope
	Bieniawski
	Hoek - Brown
	Von Mises
	Circular Openings

	Elasticity in 2D
	Strain Analysis
	Coordinate Transformation
	Evaluation of Uniaxial Testing Results
	Roof Bolting


	The Utilities Menu
	Settings
	RockWin.INI

	Options
	Unit Conversions
	File Conversion

	The Help Menu
	About RockWin
	Disclaimer
	Program Updates
	References
	HelpButton

	List of Figures
	Figure 1
	Figure 2
	Figure 3
	Figure 4
	Figure 5
	Figure 6
	Figure 7
	Figure 8


