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INTRODUCING REPUTE 2

Repute® 2 provides a rich set of capabilities for engineers to design/analyse:
(] various types of single pile, using current and historical design standards
(such as Eurocode 7 and BS 8004)

(] pile groups under generalized 3-dimensional loading, using linear of non-
linear soil models

Repute considers single pile response using a variety of calculation methods for
ultimate and serviceability limit states. Both traditional lumped factors-of-safety and
modern partial factors can be applied in these calculations.

Repute considers pile group behaviour using the boundary element method,
employing the leading analytical program PGroupN (developed by and included
under exclusive licence from Geomarc). PGroupN provides a complete 3D
non-linear boundary element solution of the soil continuum, which overcomes
limitations of traditional interaction-factor methods and gives more realistic
predictions of deformations and the load distribution between piles.

What’s new in Repute 2?

New geotechnical capabilities
(] Verification of vertical load-bearing capacity of single piles
(] Calculation of vertical settlement of single pile
. Estimation of load-settlement characteristics

(] Full support for design to Eurocode 7 and traditional working stress
design standards

(] Pile group analysis extended to include response to torque

®  Wide range of algorithms allow customization of pre-defined calculations

New user interface features

(] New Re/x Design Studio, with a rich interface for both the simplest and
most complicated of tasks

(] Drawing Board provides plan, elevation, and cross-section views of your
project

. Property Inspector allows ‘live” editing of any object in the project
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(] Project Manager allows quick access to individual components of the
project

(] Stockyard contains over 100 predefined items for use in your project

. Wide selection of wizards to guide you through commonly performed
procedures

(] Workbook provides a spreadsheet-like display of all results
(] Graph Paper gives a highly customizable visual display of results

(] Message Board records program activities and displays warning and error
messages as appropriate

Reporting
(] Greatly improved reporting capabilities
(] Individual reports may be fully customized in some editions of the
program

Plus, a completely revised and updated Online Help and new Quick-start Guide.

Documentation

Repute 2 is supplied with a detailed Quick-start Guide, comprehensive User
Manual, and authoritative Reference Manual. The latest versions of these manuals
(including any corrections and/or additions since the program’s first release) are
available in electronic (Adobe® Acrobat®) format from the Geocentrix website.
(www.geocentrix.co.uk/repute and follow links to Repute’s documentation).

Quick-start guide (this booklet)

The Repute Quick-start Guide includes six tutorials that show you how to use the
main features of Repute. Each tutorial provides step-by-step instructions on how to
drive the program. There are three tutorials dealing with single pile design and
three with pile group design. The tutorials increase in difficulty and are designed to
be followed in order.

User manual

The Repute User Manual explains how to use Repute. It provides a detailed
description of the program’s user interface, which is being rolled out across all of
Geocentrix’s software applications.

Reference manual

The Repute Reference Manual gives detailed information about the engineering
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theory that underpins Repute’s calculations. The manual assumes you have a
working knowledge of the geotechnical design of single piles and pile groups, but
provides appropriate references for further study if you do not.

Help system

Repute’s help system contains detailed information about the program, including
most of the information contained in the Repute Quick-Start Guide, User Manual,
and Reference Manual - plus additional information regarding Repute that is not
found in any of these documents.

Help appears in a separate window to Repute, allowing you to view the help topics
while you continue to work with Repute itself. To open the help system:

[ Press F1
(] Click the Help button in any dialog box
. Click on the Help button on the right hand side of Repute’s Ribbon

Technical support

Technical support for Repute is available direct from Geocentrix or through your
local distributor. To obtain technical support, please contact Geocentrix as follows:

Repute Technical Support Voice: +44 (0)1737 373963
Geocentrix Ltd Fax: +44 (0)1737 373980

Scenic House, 54 Wilmot Way E-mail: support@geocentrix.co.uk
Banstead, Surrey Web: www.geocentrix.co.uk/support

SM7 2PY, United Kingdom
Please be at your computer and have
Please quote your licence number on your licence number ready when you
all correspondence call

Program updates are available from the Geocentrix website.

Notes

The screenshots in this guide were produced on Windows XP. Your screen may
differ, depending on the version of Windows on which you run Repute. Not all
options are available in every edition of Repute.

In this guide, ‘[Projects]’ refers to the folder where your Repute projects are
saved, typically Cz:\Program Files\Geocentrix\Repute 2\Projects.
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TUTORIAL 1
H-PILE IN CLAY AND SAND

This tutorial demonstrates the basic features of Repute, through a worked example
involving the analysis of a single H-pile installed in clay and sand:

Ground conditions comprise 5m of clay overlying 20m of dense sand.
The clay has unit weight of 20.5 kN/m’, angle of shearing resistance of
23°, and undrained shear strength of 60 kPa. The sand has unit weight of
18 kN/m’ and angle of shearing resistance of 35°.

The foundation comprises a 305 x 305 x 110 H-pile of steel grade
Advance 275.

A vertical load of 700 kN is to be applied to the pile.

You want to determine the minimum length of pile needed to safely carry
the applied action according to traditional UK practice.

This tutorial is written for users of the Standard, Enterprise, and Trial Editions of
Repute 2 only. Users of the Professional Edition should look at Tutorials 4-6.

Overview

In Step 1, you will use the Project Wizard to enter project information,
select a design standard, and create scenarios to represent short- and
long-term conditions.

In Step 2, you will use the Borehole Wizard to create a borehole
containing the clay and sand layers.

In Step 3, you will create an H-pile and specify its cross-section and steel
grade.

In Step 4, you will create the force applied to the pile.

In Step 5, you will use the Calculation Wizard to create the calculations
you want Repute to perform.

In Step 6, you will perform the calculations and review the results.

In Step 7, you will produce a report summarising the results of the
calculations.

In Step 8, you will close (and optionally save) the project.

If Repute is not already running, double-click on the Repute icon on Windows’
Desktop to start the program. Once the splash screen has disappeared, Repute
displays its Welcome page.
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If you have an existing project open, click Close ol 26 =
on the program'’s Application menu. (You will Application NS
be prompted to save your work if you have not z
already done so.) = . 3,::“,
4301
To display the Application menu, click on the e
program’s Application button, which is located | [Z] s » I
in the top-left hand corner of Repute’s user Yo 1 .
interface (it contains the program’s icon in a e .
circle). Uoerce Ragetraion... | emabre (scrn s )
L Mersvichil (AP +undrained deift)

Step 1 - create the project

M Ut Repuss... [ Merwithi sl (Wi sned drft)
FhProgram Cotons | | @lE

In Step 1, you will use the Project Wizard to enter project information, select a
design standard, and create scenarios to represent short- and long-term conditions.

i i e e PR
1 Open the Project Wizard by rul_[y B o i
selecting the Wizards tab on e Home: Insert: Srenario Euild Wizards
Repute’s ribbon and then B
Cthlng on the PI’O]eCt WlZaI"d Project Borehole  Pile Group Action Calculation
button. Wizard.,. Wizard,.  Wizard.. Wizard.. Wizard..
“Wizards

2 When the Wizard appears, type
“Tutorial 17 in the Project name
box. Choose the folder where you want to save this project by using the Path
control. (If you do not change the setting here, it will be saved in Repute’s
Projects folder.)

Enter “H-pile in clay and sand” in the Description box.

4 Enter “0001” in the Project ID box.

w

1. Exitar the sdministrative detads for pour project
Froject name Tutoral 1
Path 3 Projects

Deseription Hegie in clay and sand

Prajoct 1D oug|

5 Click Next to display the next page. The design standards that appear here
depend on which edition of Repute you are running (the Enterprise Edition
supports more design standards than the Standard and Professional editions).
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6 Select BS 8004: 1986 by clicking on the relevant checkbox (a tick mark
appears next to a standard when it is selected).

2. Select the design standards you want to use in this project B

BS EM 1997-1: 2007 .
, r"“'.\ ~
L3 e, S D —

7 Click Next to display the next page.

Increase the number of construction stages to 2.

9 In the table, change the longevity of Stage 1 to “Transient” but leave Stage 2 as
“Persistent”.

o

3. Define the scenarios to create in this project

Ma. of construction stages z :
Stage ‘ Longevity ‘
1 Transient ©
2 Persistent

SN N S SO SN

10 Click Next to display the final page.
11 If you wish to review any of the settings you have made, click Back to return to
the relevant page. Otherwise, click Finish to generate the project.

The Project Wizard then:

° Creates Site 1, Ground 1, Design Standard 1, and Stages 1-2
(] Adds Ground 1 to Stages 1-2

(] Creates a new project named Tutorial 1.rpx with all these items

8 Project Manager 1 x
You can view these items by right-clicking anywhere
. . . . Items
inside the Project Manager to display its context menu pr—
and selecting the Expand All command. The Project ? E\_f';ﬁ;:mma"m
Manager will then look as shown in the picture =|sf] Geometiical Objects
alongside. ll Ground 1

=) t Diesign Standards
=% Design Standard 1

To view the properties of any particular item: o %% Scenarios
#& Stage 1
. . . i Stage 2

1. Select the item you want to inspect in fege

Repute’s Project Manager (e.g. Site 1) B o e
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2. Display the Property Inspector for that item by:
(] Right-clicking on the item, to display its context menu, and clicking
the Properties... command
(] Or ... Double-clicking on the item
3. Repute’s Property Inspector will open and | 8o Pieiyinspector B ox
display the properties of the selected item. e —
(For example, for Site 1 the description is . Constclion Ste
shown as “H-pile in clay and sand” and the il -
Project ID as “0001".) & Project
Deseription Hepile inclap and sand. ~
A copy of this step can be found at et o .
[Projects]\Tutorial 1\Step 1.rpx. dighgei o f ol

Step 2 - create the borehole

In Step 2, you will use the Borehole Wizard to create a borehole containing the
clay and sand layers.

1.

5.

e, Py

Open the Borehole @"-’—*H"»« o ST e
Wizard by selecting the Horme: Insert Scenario Euwild Wizards :

pg;ﬁ::’ss tr?kk))bc()):\ and ﬁ % @ %

.

s L Project Borehole | Pile Group Action Calculation
then Cllemg. on the Wizard,., Wizard,,, | Wizard..,  Wizard...  Wizard..
Borehole Wizard Wizards

button.

When the Wizard appears, increase the number of layers to 2.

1. How many layers do you want to create?;

Click Next to display the next page.

Change Layer 1's thickness to 5m and its soil type to “Clay”. Change the
thickness of Layer 2 to 20m but leave its soil type as “Sand”.

2. Please specify the thickness and soil type of each layer B
Layer ‘ Thickness | Soil type |
1 5m Clay -

20 m Sand <

-“' “‘"“"“*\r e ‘_I‘\_j -

Click Next to display the next page.
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6.  Change the Weight density (unit weight) of Soil 1 to 20.5 kN/m’ and its

Angle of shearing to 23°. Change the weight density of Soil 2 to

18 kN/m’ and its angle of shearing to 35°. Leave the Cohesion of both

soils unchanged.

3. Please enter the drained properties of each soil

7. Click Next to display the next page.

Soil | Type | weight density | Angle of shearing | Cohesion |
[ | 1 Clay 20.5 kN/m? 23° 0 kPa
2 Sand 18 kMN/m= 35 0 kPa

X i . ""‘“‘""“M.M\_r\.&._

8.  Change the Strength of Soil 1 to 60 kPa. Leave all other properties
unchanged. (Note that Soil 2 does not appear on this page, since it is a

sand and so does not have undrained properties.)

4. Plsase snter the undrained propertiss of sach cohesive soil

Increase ‘ Distan:

9.  Click Next to display the next page.
10. Click All to select both scenarios.
11. Click Next to display the final page.

12.  If you wish to review any of the settings you have
made, click Back to return to the relevant page.
Otherwise, click Finish to generate the borehole.

The Borehole Wizard then:

[ Creates Soils 1-2, Layers 1-2, and Borehole 1
(] Links Soil 1 to Layer 1

(] Links Soil 2 to Layer 2

(] Adds Layers 1-2 to Borehole 1

0 kPa im

1 ’“\‘\'—"‘M“‘* .

5. Seleck e senarios =

¥/Stage 1

¥/5tage 2

[ Iy

Hone

A copy of this step can be found at [Projects]\Tutorial 1\Step 2.rpx.
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Step 3 - create the pile

In Step 3, you will create an H-pile and specify its cross-section and steel grade.

1.

Open the =] 5 3
Stockyard Home  Insert  Scenario  Buld  Wizards  Tooks | Wiew | Drawing Board #
byse[ectmg E = E @zé @ é\
the View Welcome  Mormal | Construct | Specfy  Check  Review  Hews Drawing | Project | Stockyard
tab on S Board_| Manager s
Repute’s
ribbon and
then clicking on the Construct button.
When the program has switched to its p ox
Construction Desktop (in which the
Drawing Board, Project Manager, and Bearing Piles
Stockyard are displayed), right-click T UKBP 2035203 45
anywhere inside the Stockyard to display
its context menu and select the Bearing L UKBP 20342034 54
Piles command. The Bearing Piles group T UKBP 2544254263
will open. T UKBP 254:254x 71

. . . T UKBP 25442541 85
Create the section by selecting the item
labelled “UKBP 305x305x95, right- L UKBP 3054305 79
clicking to display its context menu, and T UKEP 305:305 83
then selecting the command Create I UKBP 305@5“ %
‘UKBP 305x305x95’. T UKBF 30543 jpp 20505y o5
The newly-created hot-rolled section will L UKBP 3054305125

.,_..’.w..w..,ﬂ"““'\
appear in the Project Manager (under

Sections).

Next, right-click anywhere inside the Stockyard to display its context
menu and select the Steels command. The Steels group will open.

Create the steel by holding the Ctrl key down and clicking on the item
labelled “Advance 275”. (When the Ctrl key is pressed, Repute
automatically creates any item that you select in the Stockyard. This saves
you the effort of displaying the popup menu each time you want to
create a new item.)

The newly-created steel will appear in the
Project Manager (under Materials). @“‘P'm-é;i.\rm&hm-\,‘ “

Finally, click on the Stockyard’s Structural  |&§ Geotechnical Constituents
Elements caption (near the bottom of the (& Suuciusal Elements

Stockyard). The Structural El t | h—
wi(l)ICogZ:l ) @ JHctral Hements pane M Geometrical Objects

Llctions __ goomn_gh
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9.  Create the pile by holding the Ctrl key down and clicking on the item
labelled “H-pile”.
10. The newly-created pile will appear in the Stackyard B x
Project Manager (under Structural Elements). T
11. In the Project Manager, right-click on the S
newly-created pile (“Pile 1”) to display its ; i
context menu and select the Properties... Bored Flle
command. The Property Inspector will H Hie {
appear.
, P, r\
12. In the Property Inspector, change the
Material Name (under Material Properties)
from “Not specified” to “Steel 1”. Then change the Section Name (under
Section Properties) from “Not specified” to “Section 1”. Leave all other
properties of the pile unchanged.
13.  Returning to the Project Manager, select
Stage 1 (under Scenarios). 3 Gomeal -
s 5
14. In the Property Inspector, place a tick next e o o
to Pile 1 (under Structural Elements) to kind ;E:a";gﬂ;mpmwl_
add the pile to this scenario. Press the | stuston Tt -
Enter key to refresh the Drawing Board. |72 sme=e
Layer 2
15. Repeat the previous instruction for Stage ‘ Bontrle v
2 & Structural Elements
. Pile 1
5] Objects
In this step, you have: [ fondi ' v

The Drawing Board will now look something like this:

Created Section 1, Steel 1, and Pile 1
Linked Section 1 and Steel 1 to Pile 1
Added Pile 1 to Stages 1 and 2

gt S e

A copy of this step can be found at [Projects]\Tutorial 1\Step 3.rpx.
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Step 4 - create the force

In Step 4, you will create the force applied to the pile.

1.

8.

Open the ) = D:\Software Development\CB2007\Bin\De bug\Pro i

’ il .

itO(_:kyard s | b - Horme: Insert Scenatio Build Reports Wizards Tooks Wi
ctions panel by

selecting the E @ ﬁ ﬁ é M §§

Project  Materlsl Section | Geatechnical  Structural  Geometrical | Action Diesi
lnsert tab on Information Constituent Element Obiject [% Sta?
Repute’s ribbon Storkyard

and then clicking
on the Action button.

The Actions group will open in the Stockyard. Actions
Hold the Ctrl key down and click on the item | Combinaion of Actions
labelled “Force”. ¥ Farce {
© Mament

The newly-created force will appear in the SR S Y
Project Manager (under Actions).
In the Property Inspector, change the e T AT
Variability of Force 1 (under General) to |5 Pemanert -
“Permanent” and the value for Fz (under e in
Action) to 700 kN and press Enter. The Al -
Resultant will automatically change to 700 oo iy
kN. R kN

R U —
In the Project Manager, select “Stage 17 | B T
(under Scenarios). N W W e

In the Property Inspector, place a tick next
to Force 1 (under Actions) to add the action to this scenario. Press
Enter to refresh the Drawing Board, which will now look like this:

Repeat the previous instruction for Stage 2.
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In this step, you have:

° Created Force 1
(] Added Force 1 to Stages 1 and 2

A copy of this step can be found at [R]\Projects\Tutorial 1\Step
4_rpx.

Step 5 - create the calculations

In Step 5, you will use the Calculation Wizard to create the calculations you want
Repute to perform.

1. Open the Calculation Wizard by selecting the Wizards tab on Repute’s
ribbon and then clicking on the Calculation Wizard button.

2. When the Wizard appears, select “Longitudinal ULS”. (The calculations
that appear here depend on which edition of Repute you are running.
The Enterprise Edition provides more calculations than the Standard and
Professional editions.)

T TFIBTTGS HYBEYBONS B 55 om0 5

~E R\?Wm Y amaat 2V NP TN —

3. Click Next to display the next page.

4,  Select “Design Standard 1” (this is the BS 8004 design standard created
in Step 1 of this tutorial).

et Sl e Cwrtres Ty Y B -
- - B PR TV PET, »

AT e o sprn sl +J

Click Next to display the next page.
Click All to select both scenarios.

Click Next to display the final page.

® N o«

If you wish to review any of the settings you have made, click Back to
return to the relevant page. Otherwise, click Finish to generate the
calculations.

The Calculation Wizard then:
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. Creates Calculations 1-2
(] Links Stage 1 to Calculation 1
(] Links Stage 2 to Calculation 2
(] Links Design Standard 1 to Calculations 1-2
A copy of this step can be found at [Projects]\Tutorial 1\Step 5.rpx.

Step 6 - perform and review the calculations

In Step 6, you will perform the calculations and review the results.

1. Run the = D:\Software Development\CB2007\Bin\Debug\Proj
- 2 P -
calculation by

lecting th
Build tab on X L 2 2 & L85

Home Insert Scenario EBuild Reports Wizards Tools

L. Sthedule  Valdate  Run  Rewun || Schedue  Vaidate | Run | Rerun
Repute S rlbbon ‘Stage 2 'Stage 2 'Stage 2 'Stage 2 al all all all
and then Clicking Build Current Scenario Build All Scenanus[}s 1
on the Run All
button.
2. Repute will perform all the calculations that you have ftware nevempm.

specified (i.e. Calculations 1 and 2) and then change to its ;,.D -~
Checking Desktop (which displays the Workbook, Graph ,P
Paper). You can switch to this display at any time by
clicking on the Check button on the View tab of Repute’s
ribbon. ® DES“””S

3. Your screen will now look something like this:

\qu Cha(k Revi

L odLED Hiaenn

= = | W e akton 7

Dapih {m)
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The Graph Paper (top right panel) shows:

(] the effect of the actions E (equal to the sum of the applied forces
and the self-weight of the pile) increasing with depth

®  the separate components of shaft and base resistances, R and R,,
also increasing with depth

° the total compressive resistance, R_= R, + R, exceeding the effect
of actions (E < R ) at a depth of about 15.15 m

The Workbook (top left panel) shows the & »ox
same information, but in tabular format. N —
The Workbook contains a lot more B 0o Efcct o sctons[ ki fisfon| Shatesitance
information than is initially shown. To y Bﬁﬁ% -
display this additional information, click on ||- & Bz s
the button labelled “* in the top-lefthand || Smsegee, | =2 0%
corner of the Workbook (to the left of the e ] E147 2121
heading ‘Depth’) and select the data you ||« gg‘anfﬁi"n‘?m: e on H
want to see. ¥ Shaft resistance d

Base coefficient
To view the re§ults qf the first f:alculation, :Eggﬁ%ﬁ?}fﬁz‘mmt T
select Calculation 1 in the Project Do L e g |

Manager. Repute will automatically update

the Workbook and Graph Paper with this calculation’s data. (To display
the Project Manager, selecting the View tab on Repute’s ribbon and then
click on the Project Manager button.)

Step 7 - produce a report

In Step 7,

1.

you will produce a report summarising the calculations.

Display Repute’s reporting = 5
tools by selecting the View Moms  Insstt  Seensin BUd Wisds ook
tab on Repute’s ribbon -
o i@ 72
and then clicking on the ﬁ Ed E Q % Bl
Review | Mews

. wigloome  Mormal  Construct  Specify  Check
Review button.

AR

Deskiops
Next, create a report by
selecting the Reporter tab
on Repute’s ribbon and clicking on the
Refresh . 3 - «
efresh button o 4= p
- Harne: Insert Scenario L
Repute will generate the requested report ?

and display it, together with a set of Erst modos oot ot Lst L
thumbnails, in the Reporter. oo By Fee aga(_
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b mm el TTPRAEES = b6 s

4. You can navigate [IEI {I E @'ﬂ E I:D E H‘
around the repOl't Eirst Previous Refresh  [ext Last Fit. Fit. Zoom  Zoom ]
using the controls on | Fas=  Face Page Page | widih Heght In  Out

the Reporter tab on =

Repute’s ribbon: First

Page, Previous Page, Next Page, and Last Page. You can jump to specific
pages by clicking on the thumbnails on the left-hand side of the Reporter.

5. You can also re-size the report using the Fit Width, Fit Height, Zoom In,
and Zoom Out controls.

6. You can choose what to Berorect | €8 gentechrical] (|5 actions| w
include in your report by @ Haterials| | ) structural |8 Standards|
selecting or deselecting i Sectons| | [iuf Gegmetrical| | 3 Agrt s | 2 SRICUiatons] 8
Report Elements ‘\

individual items in the Report
Elements group, then clicking
the Refresh button.

7. You can edit the report’s layout using the Modify
command (this is only available in the Enterprise Edition of
the program).

Tl &

Madify  Print

.
2

2
it
K

ES

8.  Finally, you can output the report onto paper using the
Print command and choosing from the options provided in the dialog
box that appears on your screen.

'You cannot print the project in the Trial Edition of Repute
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Step 8 - close the project

In Step 8, you will close and (optionally) save the project.”

1.

Display the program’s Application Menu by clicking on Repute’s
Application Button.

When the menu appears, close the project by clicking on the Close
command.

If you have made changes to the project since it was last saved, Repute
will ask you if you want to save before proceeding. Answer Yes or No by
clicking the appropriate button.

Repute will then (if requested) save and close the project.

A copy of this project can be found at [Projects]\Tutorial 1\Tutorial

1.rpx.

What next?

Tutorial 2 shows you how to set up Fleming’s hyperbolic analysis.

*You cannot save the project in the Trial Edition of Repute
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TUTORIAL 2
FLEMING’S HYPERBOLIC ANALYSIS

Tutorial 2 shows you how to construct a load vs displacement curve for a single
pile, using Fleming’s hyperbolic analysis, described in his 1992 Géotechnique paper
“A new method for single pile settlement prediction and analysis” (see vol. 42, no.
3, pp 411-425). This tutorial demonstrates how to setup a calculation in Repute
without using the program’s builtin wizards, thereby showing you how versatile the
program’s user interface is.

The worked example is taken from Figure 6 in Fleming’s paper (referenced above),
which is based upon from tests carried out at Wembley by Whitaker & Cooke. We
are interested in replicating the load vs displacement curve given by Fleming’s
analysis.

(] Ground conditions at the site are not given in the paper, so we will
assume 25m of London Clay with an undrained strength of 100 kPa and
an angle of shearing resistance of 23°.

®  The pile studied is a 12.2 m long, 775 mm diameter bored pile made of
concrete with Young’s modulus equal to 19.5 GPa.

° A vertical load of 200 tonnes (approximately 2000 kN) is applied at the
centre of the pile.

®  The ultimate load that the pile can carry has been calculated (separately)
as 1994 kN on the shaft and 1002 kN from the base. The soil modulus
below the pile base is 33.125 MPa. Other parameters used by Fleming
are the shaft flexibility factor (0.0017 or 0.17%) and effective column
length factor (0.45).

This tutorial is written for users of the Standard, Enterprise, and Trial Editions of
Repute 2 only. Users of the Professional Edition should look at Tutorials 4-6.

Overview
(] In Step 1, you will enter project information about the site and the
Engineer.
(] In Step 2, you will define the site’s ground conditions.
(] In Step 3, you will create a bored pile and specify its cross-section and

concrete grade.
° In Step 4, you will create the force applied to the pile.

(] In Step 5, you will sleeve the pile through the made ground.
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(] In Step 6, you will create the scenario and calculation and link various
items together.

(] In Step 7, you will perform the calculation and produce a report showing
the relationship between load and displacement.

° In Step 8, you will close (and optionally save) the project.

If Repute is not already running, double-click on the Repute icon on Windows’
Desktop to start the program. Once the splash screen has disappeared, Repute
displays its Welcome page.

If you have an existing project open, click Close on the program’s Application
menu. You will be prompted to save your work if you have not already done so.

Step 1 - create the project information
In Step 1, you will enter project information about the site and the Engineer.
1. Click New on the program’s Application menu to create a blank project.
S
ey o™ é
2 s | £

35teps

4 5Step 4

Alternatively, click on the New button on the Quick-access toolbar,
located on the right-hand side of the Application Button.

Al
= Home | Insert

B 9 £g

Broject Q Material  Secti
Infarmation (

2. Open the Stockyard’s Project Information group by
selecting the Insert tab on Repute’s ribbon and
then clicking on the Project Information button.

3. The Project Information group will open in the

Stockyard.
4, Hold the Ctrl key down and click on the |f G
item labelled “Construction Site”. A newly- | = S e
created site will appear in the Project Type Conshcton Sie
Manager (under Project Information). K Rgiemam
& Project
5. In the Project Manager, double-click on Desciption Flemings Hypetbol Anal -
the newly-created site (“Site 1”) to open its s R -
Property Inspector. Lok
o] HEI'-\,.\‘ N P P
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6.  In the Property Inspector, change the Name to “Wembley”.

7. Enter “Fleming’s Hyperbolic Analysis” in the Description box and click
OK to confirm what you have typed.

8.  Enter “Fig. 6” in the Project ID box.

9.  Returning to the Stockyard, create a Party by holding down the Ctrl key
and clicking on the item labelled “Party”. A newly-created party will
appear in the Project Manager (under Project Information) as “Party 1”7
and the Property Inspector will display its default properties.

10. In the Property Inspector, change the Name of the newly-created party to

“Whitaker and Cooke” and their role to “Engineer” (if not already

selected).

A copy of this step can be found at [Projects]\Tutorial 2\Step 1.rpx.

Step 2 - create the ground conditions

In Step 2, you will define the site’s ground
conditions.

Returning to the Stockyard, click on the
button labelled Common to open the
Common group, where you will find
(amongst other items) Plane Ground.

Hold the Ctrl key down and click on the
item labelled “Plane Ground” to create it.

In the Property Inspector, change the
Name of the Plane Ground to “Horizontal
Ground” but leave its other (default)
properties unchanged.

Back in the Stockyard, open the Materials
group so that you can create a Clay. You
may need to click one of the small buttons
at the bottom of the Stockyard to display
this group. You can move the mouse over
each button in turn to display a tooltip
indicating which panels they control.
Create the Clay by Ctrl-clicking on it.

In the Property Inspector, change the
Name of the new Clay to “London Clay”,
and enter the following properties: under
Drained Strength, angle of shearing
resistance 23°; under Undrained Strength,

L ox

Common

% Clay

A% Comstruction Site
4} Farce

‘J] Ground W ater Table
H H-rile

ml File Group
i Plane Ground
Sand

Plane Groundi

B8 Soil Laper
8 R ox
5 General
Hame Clay Layer
Type Soil Layer
Category Layer
Kind Geotechnical Conslituents
Hotes -
= Dimensions
(] Thickness 25m
 Dip 0
= Material
Condon Clay =
Type i [
Is diy?
Is diained?
Stifiness
& Links
“ellcienl, Aelive gastisf
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minimum undrained strength 100 kPa. The maximum undrained strength
will automatically change to 100 kPa also.

In the Stockyard, open the Geotechnical Constituents group and create
both a Soil Layer and a Borehole.

Select the layer in the Project Manager and then (in the Property
Inspector) change its Name to “Clay Layer”, its Thickness to 25m, and
select “London Clay” in its Soil box.

Now select the borehole in the Project Manager and then (in the
Property Inspector) rename it “Wembley Borehole” and, under Layers >
Next, select “Clay Layer”.

A copy of this step can be found at [Projects]\Tutorial 2\Step 2.rpx.

Step 3 - create the pile

In Step 3, you will create a bored pile and specify its cross-section and concrete

grade.

1.

Open the Concretes group in the i Pm_;'s[.;n’gm_f' e
Stockyard and create a concrete of grade || 5o ena SE000kRe
iffness

C35/45.

In the Property Inspector, attempt to
change the Young’s modulus (E) of the
new concrete to 19.5 GPa. First, display
the Units control by clicking on the + button to the left of the Young's
modulus (E) label. Change the units from kPa to GPa. Then type 19.5
into the Young’s modulus (E) editor and press enter.

Units GPa -
(& Poissan's ratio [v] 02

Links
- Y

When you press enter, the value will revert back to 34 GPa and the
Message Board will open to reveal the error message “Young’s modulus
must be >= 27 GPa and <= 44 GPa. Value entered = 19.5 GPa”. You can
see this message more easily if you click on the Errors tab at the top of
the Message Board.

5|
b 41| D tricmation| 1 warmings| € Eners Critical

Message
) “oung's modulus must be y= 27 GPa and <= 44 GPa Value sntered = 195 GPa

o e I

Ay -y

Since the value of Young’s modulus used by Fleming is outside of the
allowable range for Grade Concrete, we will use Custom Concrete
instead.

Back in the Concretes panel, create a Custom Concrete. Then set its
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Young’s modulus to 19.5 GPa as described in item 2 above. (This should
succeed.)

Because we no longer need the Grade Concrete, we can delete it from
the project by right-clicking on ‘Concrete 1’ in the Project Manager and
selecting Edit > Delete. When prompted, confirm that you want to delete
‘Concrete 1.

Open the Structural Elements group in the Stockyard and create a Bored
Pile.

In the Property Inspector, change the Length of the new pile to 12.2m
and its Shaft diameter to 775mm (again changing units first). The base
diameter will automatically increase to 775mm (displayed as 0.78m).
Finally, select “Concrete 2” in the box Material name.

A copy of this step can be found at [Projects]\Tutorial 2\Step 3.rpx.

Step 4 - create the force

In Step 4, you will create the force applied to the pile.

08 ® x
1. Open the Actions group in the Stockyard | =gene —
and create a Force. Tl Far=
Categary Direct Action
2. In the Property Inspector, change the o EBE .
Variability of the new force to Variabilty (Femone) -
“Permanent” and its Fz component to R s
2000 kN. The resultant will automatically Vo o
5 Dept m
change to 2000 kN. Bl ov om
(= Action
A copy of this step can be found at E
[Projects]\Tutorial 2\Step 4.rpx. [ —
() Resulant L
Links
Step 5 - sleeve the pile plied oo gt 8
In Step 5, you will sleeve the pile through the made ground.
08 v x
1. Open the Algorithms group in the e g
- s EbomEhgan
Stockyard and create a Shrinkage- . :smuga_)
algorithm. —
Motes -
2. In the Property Inspector, change the - -
Name of the new algorithm to “Length in | = e
made ground” and its Shrinkage depth to _ e 1 iim
1.4m. The Algorithm Option will e -
automatically change to “Custom R I S

shrinkage”. This tells the calculation to
ignore the top 1.4m of the pile shaft when calculating skin friction.
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A copy of this step can be found at [Projects]\Tutorial 2\Step 5.rpx.

Step 6

In Step 6,

together.

1.

- create the scenario and calculation

you will create the scenario and calculation and link various items
L) 5 ox
Open the Scenarios group in the & General

Mame Stage 1

Stockyard and create a Construction
Stage.

Type: Construction Stage
Category Construction Stage
Kind

Naotes

Scenarins

In the Property Inspector, tick the

following items so that they appear in this | = et

scenario: Wembley Borehole, Pile 1, Werbley Borehole &)
Horizontal Ground, and Force 1. As you R — D)

do so, the items will appear on the d‘ CEIEITTE, >
Drawing Board. (Make sure you press @ Actions

Enter after ticking the last of these items, | 1= ()

for it to appear.) Finally, change the M i

scenario’s Situation to “Transient”.

Open the Calculations group in the Stockyard so that you can create a
Fleming Analysis.

In the Property Inspector, set the Construction Stage to “Stage 1” and
the Shrinkage to “Length in made ground”.

Enter the following values for the ke —
calculation’s other properties: Ultimate Comictin Slogo el .
shaft load (Us) 1994 kN; Ultimate base Shikage ((Lengh i mede giound ) -

load (Ub) 1002 kN; Base stiffness (Eb) & Setion

[ Undiained resistance

33.125 MPa; Shaft flexibility (Ms) 0.17%; T
. + Ulimate shaft loa 5]
and Effective column length (Ke) 0.45. @ Ulinele base load (Jb)
H +] Base stiffness [Eb)
Thesg values are taken directly from e e
Fleming’s paper. (8] Effective column length 045
g'S pap
Nurber of steps 100 =

Finally, set the Maximum settlement ratio _ﬁl:ﬁ'"“'"““‘m”“at — 1

to 1%. This controls how much of the load b bty
vs displacement curve is generated. You

want to go up to about 8 mm displacement, which is 1% of the pile
diameter.

1334 kN
1002 kN
3313 MPa

A copy of this step can be found at [Projects]\Tutorial 2\Step 6.rpx.

Step 7

In Step 7,

- perform and review the calculation

you will perform the calculation and produce a report showing the
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relationship between load and displacement.

1.

Run the calculation by selecting the
Build tab on Repute’s ribbon and
then clicking on the button labelled
Run ‘Stage 1”.

28 ) -

Home: Insert

D:\Software Develupml;)

B ..
2 L A2 (sl

Schedule  Yalidate Bun Re-run

Schedule
"Stage 1' ‘Stage 1' Al
Build Currenk Scenario

Scenario Build

. 'k 1 '8t 1
Repute performs all the calculations e

that are linked to Stage 1 and then
changes to its Checking Desktop
(which displays the Workbook, and Graph Paper).

Your screen will now look something like this:

) "T-EE ™ B ———

Soww Dol | sk ek e el Guhtes s
i‘?" f_‘i (:') &
st s W

wiar p ben

[T w o=
RN+ LED HomA

Caleulation 1
Load vs displacement

Foroe (ki)
w0 00 1

Rk ] 301,200 4,300 1,88 1300 1,800 1700 1,800 1 308

Displacment {mm)

= i P = St il — s e

Bty it amas | W Lt
| Con | Pt Arwvem

T e S Y i S S T

The Graph Paper (centre) displays a graph which is almost identical to
Figure 6 in Fleming’s paper, showing:

° Base load vs displacement (in blue)
° Shaft load vs displacement (in pink)
(] Total load vs displacement (in green)

You can view the data on which this graph is based in the Workbook
(left).
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Step 8 - close the project

In Step 8, you will close and (optionally) save® the project.

1. Display the program’s Application Menu by clicking on Repute’s
Application Button and click Close.

2. If you have made changes to the project since it was last saved, Repute
will ask you if you want to save it before proceeding. Answer Yes or No
by clicking the appropriate button.

\_?(J save & hefore doskng? e weas st savesd. Do you mant 1o
Ve I ™ Cancel
3. Repute will then (if requested) save and close the project.

A copy of this project can be found at [Projects]\Tutorial 2\Tutorial
2.rpx.

A Repute project which reproduces all nine hyperbolic analyses from of Fleming’s
paper can be found in [Projects]\Examples\Fleming (1992).rpx.

What next?

Tutorial 3 shows you how to design a single pile in accordance with the
requirements of Eurocode 7.

*You cannot save the project in the Trial Edition of Repute
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TUTORIAL 3
SINGLE PILE DESIGN TO EUROCODE 7

Tutorial 3 shows you how to design a single pile according to the requirements of
Eurocode 7. The worked example is taken from Chapter 13 of the book “Decoding
Eurocode 7” by Bond and Harris (2008), London: Taylor and Francis.

. Ground conditions comprise 8 m of medium strength sandy CLAY
overlying medium dense gravelly SAND. The clay has characteristic
undrained strength of 45 kPa and characteristic weight density of 18.5
kN/m”. The sand a characteristic angle of shearing resistance of 36°, zero
effective cohesion, and characteristic weight density of 20 kN/m’. The
sand’s constant-volume angle of shearing-resistance is 33°.

(] Groundwater at the site is at 1 m depth and skin friction above
groundwater will be ignored.

®  The pile studied is a 10 m long, 400 mm square pile made of concrete
with characteristic weight density of 25 kN/m’.

(] Vertical loads of 650 kN (permanent) and 250 kN (variable) will be
applied to the pile.

(] You want to determine the minimum pile length required by Eurocode 7
according to the National Annexes published in Ireland and in the United
Kingdom.

Full hand calculations for this example are given as Examples 13.1 and 13.2 in Bond
and Harris (2008).

This tutorial is written for users of the Standard, Enterprise, and Trial Editions of
Repute 2 only. Users of the Professional Edition should look at Tutorials 4-6.

Overview

(] In Step 1, you will use the Project Wizard to enter project information,
select design standards, and create a scenario to represent short-term
conditions.

(] In Step 2, you will use the Borehole Wizard to create a borehole
containing the clay and sand layers.

(] In Step 3, you will add a water table to the scenario.

(] In Step 4, you will create a pile and specify its cross-section and concrete
grade.

. In Step 5, you will use the Action Wizard to create the forces applied to
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the pile.

(] In Step 6, you will use the Calculation Wizard to create a calculation and
specify the design standard to use in that calculation.

(] In Step 7, you will specify precise details of how you want the calculation
to be performed.

(] In Step 8, you will perform the calculations and review the results.

. In Step 9, you will create a second calculation, identical to the first but

based on the UK National Annex to Eurocode 7

(] In Step 10, you will close (and optionally save) the project.

If Repute is not already running, double-click on the Repute icon on Windows’
Desktop to start the program. Once the splash screen has disappeared, Repute
displays its Welcome page.

If you have an existing project open, click Close g gy
on the program’s Application menu. (You will . button m—
be prompted to save your work if you have not

-

already done so.) £ om

To display the Application menu, click on the ==
program’s Application button, which is located [ s

in the top-left hand corner of Repute’s user . e e
interface (it contain’s the program’s icon in a
circle). & v mepaton..
. Rt 2ot 5evse-
Step 1 - create the project e W

In Step 1, you will use the Project Wizard to
enter project information, select design standards, and create a scenario to
represent short-term conditions.

o

1. Open the Project Wizard hl_lly L Ny A L
by selecting the Wizards Home: Insert: Srenario Euild Wizards
tab on Repute’s ribbon B
and_then C.thlng on the Pru]act Borehale  Pile Gmup Action Calculation
Pr()]eCt Wizard button. Wizard., Wizard..,  Wizard... Wizard... Wizard...
leards

2. When the Wizard
appears, type “Tutorial 3“
in the Project name box. Choose the folder where you want to save this
project by using the Path control. (If you do not change the setting here,
it will be saved in Repute’s Projects folder.)
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7.
8.

Enter “Single pile design to Eurocode 7” in the Description box.

Enter “0003” in the Project ID box.

1. Enitar the administrative detads for your project
Froject name Tutoral 3
Path 3 Projects
Deseription Single pile design to Eurccode 7
Prajoct 1D ougd

£ Cameed O e

Click Next to display the next page. The design standards that appear
here depend on which edition of Repute you are running (the Enterprise
Edition supports more design standards than the Standard and
Professional editions).

Select BS EN 1997-1: 2007 and IS EN 1997-1 by clicking on the relevant
check-boxes (a tick mark appears next to a standard when it is selected).

2. Select the design standards you want to use in this project
BES 8004: 1986

¥|/BS EN 1997-1: 2007
Custorn Eurocode 7
Custarn Working Stress Standard
EMN 1997-1: 2004

ENV 1997-1: 1994

v TS EN 1897-1; 2007

Click Next to display the next page.

Keep the number of construction stages as 1, but change the longevity of
Stage 1 to “Transient”.

3, Define the scenarios to create in this project B
Ma. of construction stages 1 :
| I Stage ‘ Longevity ‘

1 Transient [k

S S PN ""_\ P W ey
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9.  Click Next to display the final page.

10. If you wish to review any of the settings you have made, click Back to
return to the relevant page. Otherwise, click Finish to generate the
project.

The Project Wizard then:

(] Creates Site 1, Ground 1, Design Standards 1-2, and Stage 1
(] Adds Ground 1 to Stage 1
(] Creates a new project named Tutorial 3.rpx with all of these items
in it
Finally, you will rename the design standards to make it easier to identify them

later.

11. Locate Design Standard 1 (under “Design Standards”) in the Project
Manager, right-click on it and select Rename. In the box that appears,
enter “EC7 with UK National Annex” and click OK.

12. Repeat the instructions given above for Design Standard 2, renaming it
“EC7 with Irish National Annex”.

A copy of this step can be found at [Projects]\Tutorial 3\Step 1.rpx.

Step 2 - create the borehole

In Step 2, you will use the Borehole Wizard to create a borehole containing the
clay and sand layers.
1. Open the Borehole @"-’—*H"'« o P et
Wizard by selecting the e Home Insert Scenario Enuild Wizards :

Wizards tab on =
Repute’s ribbon and ﬁ % @ % pe

s L Project Borehole | Pile Group Action Calculation
then Cthmg‘ on the Wizard,., Wizard,,, | Wizard..,  Wizard...  Wizard..
Borehole Wizard Wizards
button.

2. When the Wizard appears, increase the number of layers to 2.

1. How many layers do yvou want to create?i;

-

3. Click Next to display the next page.
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4. Change Layer 1’s thickness to 8 m and its soil type to “Clay”. Change the
thickness of Layer 2 to 5 m but leave its soil type as “Sand”.

2, Flease specify the thickness and soil type of sach layer B
Layer ‘ Thickness ‘ Soil type ‘
1 8m Clay -
I Sand -
[Py sy SNP N

5. Click Next to display the next page.

6.  Change the Weight density (unit weight) of Soil 1 to 18.5 kN/m’ but
leave its other properties unchanged. Change the Angle of shearing of
Soil 2 to 36° but leave its other properties unchanged.

3. Please enter the drained properties of each soil
Seil | Type | weight density | Angle of shearing | Cohesion |
L] 1 Clay 18.5 kN/m= 25 0 kPa
2 Sand 20 kM/m* 36 ] = 0 kPa
lar Y & B et S

7. Click Next to display the next page.

8.  Change the Strength of Soil 1 to 45 kPa. Leave all other properties
unchanged. (Note that Soil 2 does not appear on this page, since it is a
sand and so does not have undrained properties.)

4. Please enter the undrained properties of each cohesive soil

Soil Type Strength Increase | Distance

& Clay 0 kPa im
SN S W W SN Nt

9.  Click Next to display the next page.

10. Place a tick in the checkbox for Stage 1.

11.  Click Next to display the final page.

12. If you wish to review any of the settings you have made, click Back to

return to the relevant page. Otherwise, click Finish to generate the
borehole.

The Borehole Wizard then:

Creates Soils 1-2, Layers 1-2, and Borehole 1
Links Soil 1 to Layer 1

Links Soil 2 to Layer 2

Adds Layers 1-2 to Borehole 1

A copy of this step can be found at [Projects]\Tutorial 3\Step 2.rpx.
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Step 3 - add a water table

In Step 3, you will add a water table to the scenario.

1.

Open the Stockyard’s e e O
R . Home  Insert = Scenario  Buld  iards T
Geotechnical Constituents

panel by selecting the Insert E @ ﬁ I E

’ H Project Material Sectlun Geotechnical  Structural  Geg
tab on _Re.pUte S rlbbon and Information Constitusnt | Element
then clicking on the stociy
Geotechnical Constituents
button.

The Geotechnical Constituents panel will open in the Stockyard.

Hold the Ctrl key down and click on the item labelled “Ground Water
Table”.

The newly-created water table will appear in the Project Manager (under
Geotechnical Constituents).

In the Property Inspector, change the Depth (under Dimensions) of
Water Table 1 to 1 m.

In the Project Manager, select “Stage 1” (under Scenarios).

In the Property Inspector, place a tick next to Water Table 1 (under
Geotechnical Constituents) to add the water table to this scenario. Press
Enter to refresh the Drawing Board.

In this step, you have:

Created Water Table 1
Added Water Table 1 to Stage 1

You will find a copy of the project in its current state at [Projects]\Tutorial
3\Step 3.rpx.

Step 4 - create the pile

In Step 4, you will create a pile and specify its cross-section and concrete grade.

1.

Open the Stockyard by _]ﬁ i TS
. . Horme Insert Scenario Eiild Wizards
selecting the View tab
on Repute’s ribbon and 7 @ . ‘
s y
then CIICkmg on the We\come Normal Construct Specfy  Check  Review New

Construct button.
Deskfops

’J
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2. When the program has switched to its Construction Desktop (in which
the Drawing Board, Project Manager, and Stockyard are displayed), right-
click anywhere inside the Stockyard to display its context menu and
select the Concretes command. The Concretes group will open.

3. Create the concrete by holding the Ctrl key down and clicking on the
item labelled “C30/37”. (When the Ctrl key is pressed, Repute
automatically creates any item that you select in the Stockyard.) The
newly-created concrete will appear in the Project Manager (under
Materials).

4, In the Project Manager, right-click on the newly-created concrete
(“Concrete 1”) to display its context menu and select the Properties...
command. The Property Inspector will appear.

5. In the Property Inspector, change the Weight density (under
Mass/weight densities) to 25 kN/m’ (which is the recommended weight
density of reinforced concrete according to Eurocode 1).

6. Next, click on the Stockyard’s Structural Elements caption (near the
bottom of the Stockyard). The Structural Elements group will open.

7. Create the pile by holding the Ctrl key down and clicking on the item
labelled “Square Pile”.

8.  The newly-created pile will appear in the Project Manager (under
Structural Elements).

9.  In the Property Inspector, change the Bl 7T T e T
Material Name (under Material Properties) | ' g g
from “Not specified” to “Concrete 1”. A Erborkid engh o
Then change the pile’s Length (under  Vrake 0
Dimensions) to 10 m and its Breadth i e

(under Section Properties) to 0.4 m. Leave & Pile toe

all other properties of the pile unchanged. EH o
& Depth 10m
10. Returning to the Project Manager, select ) Level B0

(= Material Properties

Material name \ Concrete1 ) -
(& Mass density 29 kgine

Stage 1 (under Scenarios).

11. In the Property Inspector, place a tick next |8 s modiel 33000000 KFa
. (3 Section Properties
to Pile 1 (under Structural Elements) to & Brsadh e
@ Section area (4] TemrE

add the pile to this scenario. Press the i
Enter key to refresh the Drawing Board. T S

In this step, you have:

(] Created Concrete 1 and Pile 1
[ Linked Concrete 1 to Pile 1

(] Added Pile 1 to Stage 1
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A copy of this step can be found at [Projects]\Tutorial 3\Step 4.rpx.

Step 5 - create the forces

In Step 5, you will use the Action Wizard to create the forces applied to the pile.

1.

Open the Action Wizard by selecting the Wizards tab on Repute’s
ribbon and clicking on the Action Wizard button.

When the Wizard appears, increase the number of forces to 2; “Force 1”
and “Force 2” will be created. Set the Fz value for Force 1 to 650 kN and
change its Variability to “Permanent”. Then set the Fz value for Force 2
to 250 kN but keep its Variability as “Variable”.

1. Define the forces to create in this project

Mo, of forces Z =
Farce | Fx | Fy | Fz | Wariability
| | 1 0 kM 0 kM 650 kN Perrmanent
2 0 kM 0 kM 250 kN \ariable

_'\‘l"‘“=t-\~ f““r*\‘“w

Click Next to display the next page.

Since no moments are applied to the pile, leave the number of moments
as 0 and click Next to display the next page.

Increase the number of combinations to 1; “Combination 1”7 will be

created. Under then column Forces to include..., tick Force 1 and Force
2.

3. Define the combinations of actions to create in this project

Mo, of combinations 1 =
| ICombinati0n|Forces to include... Moments to include...
1 Force 1;Force 2 -~ Mone selected
+| Force 1

s

Click Next to display the last page.

If you wish to review any of the settings you have made, click Back to
return to the relevant page. Otherwise, click Finish to generate the
actions and their combination.

Returning to the Project Manager, select Stage 1 (under Scenarios). Then,
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in the Property Inspector, place a tick next to Combination 1 (under
Actions) to add the combination to this scenario. Press Enter to refresh
the Drawing Board.

The Actions Wizard has:

[ Created Forces 1-2
(] Created Combination 1
° Added Forces 1-2 to Combination 1

And you have:

(] Added Combination 1 to Stage 1
A copy of this step can be found at [Projects]\Tutorial 3\Step 5.rpx.

Step 6 - create the calculation

In Step 6, you will use the Calculation Wizard to create a calculation and specify
the design standard to use in that calculation.

1. Open the Calculation Wizard by selecting the Wizards tab on Repute’s
ribbon and then clicking on the Calculation Wizard button.

2. When the Wizard appears, select “Longitudinal ULS”. (The calculations
that appear here depend on which edition of Repute you are running.
The Enterprise Edition provides more calculations than the Standard and
Professional editions.)

TR A HTBerHOnE o a5 & "™ 7 e
éke.n.s!.‘.t!ginﬁ.l.y.kﬁ
...‘_\‘Rawww-__. rn“q*"“

3. Click Next to display the next page.
4. Select “EC7 with Irish National Annex”.
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2, Select the design standard to apply

Mone

@ EC7 with Irish Mational Annex

EC7 with UK National Annex {
el

5. Click Next to display the next page.
6.  Place a tick in the checkbox next to Stage 1.

7. Click Next to display the final page and then Finish to generate the first
calculation.

The Calculation Wizard then:

. Creates Calculation 1
(] Links Stage 1 to Calculation 1
. Links “EC7 with Irish National Annex” to Calculation 1

A copy of this step can be found at [Projects]\Tutorial 3\Step 6.rpx.
Step 7 - customize the calculation
In Step 7, you will specify precise details of how you want the calculation to be

performed. (These choices correspond to the decisions made by Bond and Harris,
2008.)

1. Open the Stockyard’s Algorithms group \}?rojects\Tulnlial 3\Step 5.rpx - Repi
by selecting the Insert tab on Repute’s 2 praing ssars "{

ribbon and then clicking on the o =
Algorithm button. { % % l
.| Deson | Algorthm | Scenarn  Calculation

2. Hold the CTRL key down and clickon ~ { ™ (
“Shrinkage” in the Stockyard. Then, in ”
the Property Inspector, change the Name of the new algorithm to “No
skin friction” and enter “Ignore skin friction above water table” in its
Notes field. Change the value of the Shrinkage depth to 1.0 m,
whereupon the Algorithm Option will automatically change to “Custom
shrinkage”.
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3. Hold the CTRL key down and click on 8o Propert Inspector B ox
“Alpha” in the Stockyard. Change the = Benera o
Name of the new algorithm to “Alpha in Tipe 4icha
clay” and enter “From US Army Corps of i .
Engineers” in its Notes field. Change the Hle Fiom US i Cops of£1 -
value of Alpha to 0.8, whereupon the B Algorithm
1 H H Option Custom alpha -
Option will automatically change to e e
“Custom alpha". (2] Ready Reckoner
3 [t o §0Bgpeenin

4. Hold the CTRL key down and click on
“Lateral earth pressure coefficient” in the Stockyard. Change the Name of
the new algorithm to “Ks in sand” and enter “= Nq/50” in its Notes field.
Change the value of the Compressive lateral coefficient to 1.59,
whereupon the Option will automatically change to “Custom
coefficient”.

5. Hold the CTRL key down and click on “Wall friction” in the Stockyard.
Change the Name of the new algorithm to “Delta in sand” and enter “=
constant volume angle of shearing resistance” in its Notes field. Change
the value of Wall friction to 33°, whereupon the Option will
automatically change to “Custom friction”.

6.  Hold the CTRL key down and click on “Bearing capacity algorithm” in
the Stockyard. Change the Name of the new algorithm to “Nq in sand”.
Change the Option to Berezantzev. The values of Nq, Ny, and Nc will
update their values corresponding to the parameters entered into the
Ready Reckoner. Try changing the values in the Angle of shearing
resistance and Slenderness ratio fields to see the effect.

7. Finally, select “Calculation 1” in the L) " ox
Project Manager and then, in the Property JE= —
] i = i Stde
Inspector, set a link to the bearing - Longitudina LLS
capacity algorithm you have just created e e
by clicking on the down arrow to the right Holes Cisated by the Calosto -
. . . (=) Links
of the heading Bearing Capacity Factor TS| Supl =
and Selecting qu in Sand' Deesign Standard ECT with model factor 1.5 ~
: Lateral earth pressurgfe Ks in sand -
. . N “wall fricti Delt d -
8.  Repeat the previous instruction for the e SN a
other four algorithms that you have e AAimtne .

created (the only link that should not be
set is Beta, which is not used in this
example).

Shiinkage

] Mayimum node spacing 1m
Ignore ple sefweight

9. Also tick the Undrained resistance option P et b =
to ensure that the calculation is based on " ®Stetg b gmon g posansrmems
total stresses in the clay.

A copy of this step can be found at [Projects]\Tutorial 3\Step 7.rpx.
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Step 8 - perform and review the calculations

In Step 8, you will perform the calculation and review the results.

1. Run the calculation by selecting the = < D:\Software Develgl
Build tab on Repute’s ribbon and

Home Insert Scenario Build g
then clicking on the Run ‘Stage 1/ o > o .
button. X L2 2 &

Igchedu\el ‘yahdate‘ y Run , ‘Rg-runl Sghe(
2. Repute will perform the specified e e e eed AQ
calculation and then change to its ’
Check Desktop (which displays the

Workbook and Graph Paper). Your screen will now look something like:

L1 8 pes b Timarant Tehieg 7 apu - Mepens 1 [mteipens Ditties
.=
& &

e @
~ [ 2= B o ]

Resistance vs depth
Rasistance (k)

3. The Graph Paper (top right panel) shows the:

(] Effect of the action (E, equal to the sum of the applied forces and
the self-weight of the pile) increasing with depth

(] separate components of Base resistance (R,) and Shaft resistance (R)
also increasing with depth

(] Compressive resistance (R_= R, + R,) exceeding the effect of actions
(E <R ata depth of about 11.3 m

4, The Workbook (top left panel) shows the same information, but in
tabular format. The Workbook contains a lot more information than is
initially shown. To display this additional information, click on the button
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in the top-lefthand corner (labelled *) and select the data you want to
see. The picture here show results for the depth where the total design
resistance R, first exceeds the effect of actions.

Dirag & calumn header here to graup by that column

| [Depth[Effect of actions| Rsd [ Rbd ‘ Rid |unnzannn Dverdesian factor
m KN | KN | kN
| 788 100852 17415 2852 20067 502 02
[|798 100832 17671 2665 20235 495 02
g 1007 177.22 2668 2033 494 02
B o o Lo | L7
| 808 100732 19535 1007.9 119385 (0.84 119
| 818 100773 1 101032 120732 083 12

Ll G 2R | LG

5. The results calculated by Repute differ from those given in the book by
Bond and Harris (2008), where a model factor on resistance of 1.5 was
used (following the draft Irish National Annex). Instead, Repute uses the
value 1.75 that appears in the final version of the Irish National Annex.

You can check this by selecting the View tab on ﬁuﬁw;
Repute’s ribbon and then clicking on the Specify 3 Factors on

button. Then, select ‘EC7 with Irish National Annex’ e e g
in the Project Manager to display its properties in (E Factorcn pile sht res 13

3 Factor on tension pile s 1B

the Property Inspector. Expand the category labelled | |a facor orciaipis et 13
Factors on resistance, change the Pile type to
‘Driven pile’, and read the value for Model factor on
resistance.

A Repute project which reproduces Bond and Harris’s calculations can be found in
[Projects]\Examples\Bond and Harris (2008) Ex 13.1.rpx.

Step 9 - change the design standard

In Step 9, you will create a second calculation, identical to the first but based on
the UK National Annex to Eurocode 7.

1. Returning to the Project Manager, create
a copy of Calculation 1 by right-click on it =] — 2
(under ‘Calculations’) and selecting the . Longiudinal ULS
Edit > Duplicate command. Eologny e
ind Caloulations
Motes Created by the Caleul: ~

2. With Calculation 2 selected in the Project  |@ winks
Manager, change the Design Standard eI
selected for this calculation in the Property
Inspector, from ‘EC7 with Irish National
Annex’ to ‘EC7 with UK National Annex’.

Stage 1 -

FECT with UK Nafional
Annex

Lateral sarth pressure ¢ K in sand -
il fiction Deltain sand

LR
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In the Project Manager, select the Design Standard ‘EC7 with UK
National Annex’. Then in the Property Inspector, expand the ‘Factors on
resistance’ group by clicking on the + sign next to its heading. Finally,
change the option for ‘Pile testing’ to ‘Investigation tests’. This setting is
appropriate when the calculated resistance will be checked by static pile
load tests taken to ultimate load.

Repeat the instruction given for the previous step to obtain results for this
new calculation. Your screen will now look something like this:

[ - ] .

A copy of this step can be found at [Projects]\Tutorial 3\Step 9.rpx.

Step 10 - close the project

In Step 10, you will close and (optionally) save the project.*

1.

Display the program’s Application Menu by clicking on Repute’s
Application Button.

When the menu appears, close the project by clicking on the Close
command.

If you have made changes to the project since it was last saved, Repute
will ask you if you want to save before proceeding. Answer Yes or No by

*You cannot save the project in the Trial Edition of Repute
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clicking the appropriate button.
4. Repute will then (if requested) save and close the project.
A copy of this project can be found at [Projects]\Tutorial 3\Tutorial
3.rpx.

What next?

Tutorial 4 shows how the boundary element method can analyse a pile group.
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TUTORIAL 4
PILE GROUP IN CLAY AND SAND

Tutorial 4 demonstrates how the boundary element method can be used to analyse
a pile group. The worked example involves a group of four piles in stiff clay
overlying dense sand:

Ground conditions comprise 8m of stiff clay overlying dense sand. Both
soils will be modelled as linear elastic materials.

The stiff clay has a vertical Young’s modulus of 40 MPa and a horizontal
modulus of 20 MPa, with Poisson’s ratio equal to 0.5.

The dense sand has the same Young’s modulus vertically and
horizontally, equal to 50 + 10z MPa (where z is the depth below the top
of the sand in metres), and Poisson’s ratio equal to 0.3.

The piles are installed on a 2 x 2 grid, at 3 m spacing (centre-to-centre).
Each pile is 20 m long, 1050 mm in diameter, with a free-standing length
of 0.5 m, and Young’s modulus (vertically and horizontally) of 30 GPa.

A characteristic vertical force of 12 MN (permanent), horizontal force of
1 MN (variable), and moment of 2 MNm (variable) are applied at the
centre of the pile group.

You want to determine the displacement and rotation of the pile cap
under serviceability conditions.

This tutorial is written for users of the Professional, Enterprise, and Trial Editions
of Repute 2 only. Users of the Standard Edition should look at Tutorials 1-3.

Overview

In Step 1, you will use the Project Wizard to enter project information
and create a scenario to represent a persistent design situation.

In Step 2, you will use the Pile Group Wizard to create a 2 x 2 pile group
and specify the piles’ properties.

In Step 3, you will use the Borehole Wizard to create a borehole
containing the stiff clay and dense sand layers.

In Step 4, you will enter the stiffness parameters for Soils 1 and 2.

In Step 5, you will use the Action Wizard to create the actions applied to
the pile group.

In Step 6, you will use the Calculation Wizard to create the calculation
you want Repute to perform.
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(] In Step 7, you will perform the calculation and review the results.
(] In Step 8, you will produce a report summarising the calculation.
(] In Step 9, you will close the project.

If Repute is not already running, double-click on the Repute icon on Windows’
Desktop to start the program. Once the splash screen has disappeared, Repute
displays its Welcome page.

If you have an existing project open, click Close on the program’s Application
menu. You will be prompted to save your work if you have not already done so.

Step 1 - create the project

In Step 1, you will use the Project Wizard to enter project information and create a
scenario to represent the design situation to be analysed.

N L S S PPN A

1. Open the Project Wizard g™ -
by Selecting the Wizards ! Home: Insert: Srenario Euild Wizards
tab on Repute’s ribbon B

and_then (ill(:klng on the Project Borehole  Pile Group Action Calculation
Pr()]eCt Wizard button. Wizard.., Wizard..,  Wizard... Wizard... Wizard...
“Wizards

2. When the Wizard
appears, type "Tutorial 4"
in the Project name box. Choose the folder where you want to save this
project by using the Path control. (If you do not change the setting here,
it will be saved in Repute’s Projects folder.)

3. Enter “Pile group in clay and sand” in the Description box.
4,  Enter “0004” in the Project ID box.

Click Next to display the next page. Since we are not going to use a
design standard, there is nothing to set on this page.

6.  Click Next to display the next page.

7. In the table, change the longevity of Stage 1 to “Persistent” (if it is not
already set).

8.  Click Next to display the final page.
9.  Click Finish to generate the project.
The Project Wizard then:

° Creates Site 1, Ground 1, and Stage 1
(] Adds Ground 1 to Stage 1
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Creates a new project named Tutorial 4.rpx with all of these items
in it

A copy of this step can be found at [Projects]\Tutorial 4\Step 1.rpx.

Step 2 - create the pile group

In Step 2, you will use the Pile Group Wizard to create a 2 x 2 pile group and
specify the piles’ properties.

1.

6.
7.

Open the Pile Group @A,f~ e T
Wizard by Selecting o Home Insert Scenario Ewild ‘Wizards
the Wizards tab on Repute’s ﬁ @[}S %
ribbon and clicking on . ‘

H . Project Baorehole | Pile Group Ackion Calculakion
the Pile Group Wizard Wizard... Wizard, .. | Wizard...  Wizard...  ‘Wizard...
button. Wizards
When the Wizard

appears, choose the Predefined plan arrangement and

change the Total number of piles to 4. The picture on o

the left-hand side of the Wizard will change to show ? e & (
you the default 2 x 2 pile arrangement. ’} ' ¢ ¢ 4
Change the Spacing between the piles to 3m, but leave ‘ /
the Cover at its default value (200mm). [y

Click Next to display the next page.

Choose ‘Bored pile” as the pile type, change the Section/Diameter to
1050mm, and select C20/25 as the Concrete grade to be used. By
default, this concrete has Young’s modulus of 30 GPa.

2. Select the pile type and enter its key properties

Choose the pile type
@ Bored Pile

Augered Pile
H File

Select the key section properties

Section/Diameter 1050 -

Concretes M -
ot sl

N ey vy

Click Next to display the next page.

Change the Embedded length (L) to 19.5m and the Upstand (U) to
0.5m.
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3. Enter the pile length and rake
[ 1 Embedded length {L) 18.5m
T T T s
u] ]
L
8.  Click Next to display the next page.
9.  Leave all the values on this page as zero - this will position the pile group
centrally in the co-ordinate system (and not rotated) .
10. Click Next to display the next page.
11. Tick “Stage 1” to add the pile group to the scenario.
12.  Click Next to display the last page.
13. If you wish to review any of the settings you have made, click Back to

The Pile Group Wizard then:

Creates Piles 1-4

Creates Pile Group 1

Creates Concrete 1

Links Piles 1-4 to Concrete 1
Adds Piles 1-4 to Pile Group 1
Adds Pile Group 1 to Stage 1

A copy of this step can be found at

[Projects]\Tutorial 4\Step 2.rpx

Step 3 - create the borehole

In Step 3, you will use the Borehole Wizard to oA _ o

return to the relevant page. Otherwise, click Finish to generate the pile

Items

- E| Project Information
4% Site
- M Geometrical Objects
o Ground
- #% Scenarios
& Stage 1
- ﬁ; Stuctural Elements
W Fie1
B Fie2
W Fie3
M Fied
i|||RFile Group 1
= a b aterialz
8 Concrete 1
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create a borehole containing clay and sand layers.

1.

9.

10.
11.

Open the Borehole Wizard by selecting the Wizards tab on Repute’s
ribbon and clicking on the Borehole Wizard button.

When the Wizard appears, increase the number of layers to 2.
Click Next to display the next page.

Change the thickness of Layer 1 to 8m and its type to “Clay”. Change the
thickness of Layer 2 to 20m and its type to “Sand”.

2, Please specify the thickness and soil type of each layer »

Layer | Thickness | Soil type |
1 Sm Clay -
20m Sand -

Click Next to display the next page.

Change the weight density of Soil 1 to 18 kN/m’ but leave its angle of
shearing as 25°. Change the weight density of Soil 2 to 22 kN/m’ and set

its angle of shearing to 36°. Leave the cohesion of both soils unchanged
at 0 kPa.

3. Please enter the drained properties of each soil

Soil | Type | Wweight density | angle of shearing | Cohesion
1| 1 Clay 18 kM/m® 25 @ 0 kPa
2 Sand 22 kN/m® B - 0 kPa

Click Next to display the next page.

Change the undrained strength of Soil 1 to 100 kPa, its increase in

strength to 500 kPa, and the distance over which the increase occurs to
8m.

4, Please enter the undrained properties of each cohesive soil »

Sail | Type | Strength | Increase Distance
1 1 Clay 100 kPa 500 kPa
Click Next to display the next page.

Tick “Stage 1” to add the borehole to the scenario.

Click Next to display the last page.
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12.

If you wish to review any of the settings you have made, click Back to
return to the relevant page. Otherwise, click Finish to generate the

borehole.

The Borehole Wizard then:

An error message will appear in the Message Board,
notifying you that the dry weight of Soil 2 must be

Creates Soils 1-2

Creates Layers 1-2

Creates Borehole 1

Links Soil 1 to Layer 1

Links Soil 2 to Layer 2

Adds Layers 1-2 to Borehole 1
Adds Borehole 1 to Stage 1

less than a certain value. You can ignore this
message in this instance.

A copy of this step can be found at
[Projects]\Tutorial 4\Step 3.rpx.

& nox
Items
= Q Geotechnical Constituents

= B Material:
& Concrete 1
2 Saill
% Sail2
= M Geometrical Objects
ol Ground 1
= E Structural Elements
W Pie1
W Pie2
W Fil= 2
W Fil= 4
ml' Pile Group 1
= E Project Information
A Site
=% Scenari

Step 4 - enter the soils’ stiffness properties

In Step 4, you will enter the stiffness parameters for Soils 1 and 2.

1.

Select Soil 1 in the Project Manager (under “Materials”), and double-click

to show its properties.

Click on the heading Large-strain
stiffness (or the + button to the left of
it), located under the Undrained
stiffness category. The inspector will
expand to show various controls for
setting the soil’s undrained stiffness.

Display the Young’s modulus Units
control by clicking on the + button to
the left of the E (Young’s modulus)
label. Change the units from kPa to
MPa (if not already selected). Then
type 40 into the E (Young’s modulus)
editor and press enter. The G (shear
modulus) editor will automatically

e Ao AU~ o

b S

(=) Undrained stiffness

(] Large-strain stiffness

€3]

20 [reference depth m
G [shear modulus)

dG/dz [change in ¢
dz [depth increass] Tm
dG [shear modulus i
v [Paoizson's ratio) 0.5
E [Young's modulus
dE/dz [change in''
dE [voung's modulu

Horizontal

[+ Anisotiopy

[® Gh (herizantal s
@ dRh/dz [change
@ Eh [horizontal o
[® dEh/dz [changs

ey,




Tutorial 4: pile group in clay and sand 51

change to show 13.33 MPa.

4, Under the Horizontal category, type 0.5 into the Anisotropy editor and
press enter. The corresponding Eh (Young’s modulus) editor within that
category will automatically change to show 20 MPa (i.e. 40 MPa x 0.5).
The Gh (shear modulus) editor will also change to show 6.67 MPa (i.e.
13.33 MPa x 0.5).

5. Next, select Soil 2 in the Project Manager. The Property Inspector will
change to display its properties.
. B L e e et et e
6.  In the Property Inspector, click on the it ===
heading Large-strain stiffness (or the + | |2 Lage-stain stifiness
H [#) 20 (reference depth; am
button located to the I‘eft of |t‘), T e 1azoPa
located under the Drained stiffness B di/dzfchangeinsl 385 MNER
category. The inspector will expand to j‘jé[f:mhi””:al“l J
. . + hear modulus | 1
show various controls for setting the 3 v Poissonts rafc]
soil’s drained stiffness. & E [Young's modhis
[#) dE/dz [change in*
7. Type 0.3 into the v (Poisson’s ratio) Ef3 [Young's'mudulu 0MPa
. 2 Horizontal
editor and press enter. E—— 1
. [+ Gh [horizontal sk 1323 MPa
8.  Type 50 MPa into the E (Young’s E dGhidz(changs 385 MK
modulus) editor and press enter. The (& Eh frorizontal e A0 1P
. . [#) dEh/dz [change 10 MM
G (shear modulus) editor will Ny |

automatically change to show 19.23
MPa, corresponding to G =E / 2(1 +v).

9.  Type 20 into the dz (depth increase) editor and press enter. (This
corresponds to the thickness of the soil layer.)

10. Type 200 into the dE (Young’s modulus increase) editor and press enter.
The dE/dz (change in Young’s modulus with depth) editor will
automatically change to show 10 MN/m’, corresponding to dE/dz = 200
MPa / 20m. The shear modulus values will also change automatically.

A copy of this step can be found at [Projects]\Tutorial 4\Step 4.rpx.

Step 5 - create forces and moments

In Step 5, you will use the Action Wizard to create the actions applied to the pile
group.

1. Open the Action Wizard by selecting the Wizards tab on Repute’s
ribbon and clicking on the Action Wizard button.

2. When the Wizard appears, increase the number of forces to 2; “Force 1”
and “Force 2” will be created. Set the Fz value for Force 1 to 12000 kN,
the Fx value of Force 2 to 1000 kN, and the Fz value of Force 2 to 0 kN.
Change the Variability of Force 1 to “Permanent”, but leave that for
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Force 2 as “Variable”.

1. Define the forces to create in this project

Mo. of forces z -
Farce Fy Fz Wariability
1 0 kM 12000 kN Perrmanent
I 2 0 kM 0 kM Variable

S NPV N NP

Click Next to display the next page.

Increase the number of moments to 1; “Moment 1”7 will be created. Set
its My value to 2000 kNm, but leave its Variability as “Variable”.

2. Define the moments to create in this project

Mo. of moments 1 -

Moment GF My Mz Wariability
: Variable

- nall. *M\ M"""‘“ r\‘ o

Click Next to display the next page.

Increase the number of combinations to 1; “Combination 1”7 will be
created. Under the column Forces to include..., tick Force 1 and Force 2.
Under the column Moments to include..., tick Moment 1.

3. Define the combinations of actions to create in this project

-~

Ma. of combinations 1 —
Combination Forces to include... Moments to include...
I 1 Force 1;Farce 2 Moment 1 w

Click Next to display the last page.

If you wish to review any of the settings you have made, click Back to
return to the relevant page. Otherwise, click Finish to generate the
actions and their combination.

Returning to the Project Manager, select Force 1 (under Actions). Then,
in the Property Inspector, change the Level of this action to 0.5m. The
Depth will automatically change to -0.5m. This raises the force up so that
it acts at the bottom of the pile cap.
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10. Repeat the previous instruction for Force 2, Moment 1, and Combination
1.

11. Returning to the Project Manager, select Stage 1 (under Scenarios). Then,
in the Property Inspector, place a tick next to Combination 1 (under
Actions) to add the combination to this scenario. Press Enter to refresh
the Drawing Board.

The Actions Wizard has: B i P
=% Actionz

®  Created Forces 1-2 #5 Combination 1

¥ Force 1
(] Created Moment 1 I Force 2
®  Created Combination 1 " Mament 1
E‘ Design Standards
°

Added Forces 1-2 and Moment 1 to o Sgaarios o,

Combination 1 o

And you have:

Added Combination 1 to Stage 1

A copy of this step can be found at [Projects]\Tutorial 4\Step 5.rpx.

Step 6 - create the calculation

In Step 6, you will use the Calculation Wizard to create the calculation you want
Repute to perform.

1.

Open the Calculation Wizard by selecting the Wizards tab on Repute’s
ribbon and then clicking the Calculation Wizard button.

When the Wizard appears, select “Boundary Element Analysis”. (The
calculations that appear here depend on which edition of Repute you are
running. The Enterprise Edition provides more calculations than the
Standard and Professional editions.)

1. Select the calculations vou want to create
@\%B.P.HIJs.ia..r.x...El.ﬁ.m%rl..t..e.n.qw.s.\.ﬁi

[JFleming's Hyperbalic Analysis

B il e PN

Click Next to display the next page.

Since there are no standards to select from, click Next to display the next
page.

Select “Stage 1” to link the boundary element analysis to that scenario.
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6.  Click Next to display the last page.

7. If you wish to review any of the settings you have made, click Back to
return to the relevant page. Otherwise, click Finish to generate the
calculation.

8.  Finally, select “Calculation 1” in the i A AWy W

The Calculation Wizard does the following:

Undiained resistance

Project Manager and then edit its

. ) Automatic precision V|
properties in the Property Inspector. Mssh aranulsrity Fine granularty -
Change the Stress-strain model to WU SCICIERESES s :
" s . Degress of freedam 142 -

Linear-elastic” (where-upon the Non- Engine size 2000 :

Producs text output

linear options will disappear).

Layer averaging 9 Poulos ‘Yamashita
Linear-elastic M

strain model
2 PGM input data
Al sl i

Creates Calculation 1

Links Calculation 1 to Stage 1

A copy of this step can be found at [Projects]\Tutorial 4\Step 6.rpx.

Step 7 - perform and review the calculation

In Step 7, you will perform the calculation and review the results.

1.

Run the calculation by selecting the = = D:\Software nevelnf
Build tab on Repute’s ribbon and TR P
clicking on the Run ‘Stage 1’ button. o 2‘() > o -
Repute will perform all the gjg.ﬁe valdate E?% ﬁ Sthed
calculations that are linked to Stage Sogo ! seel [l Sl |

1 (in this case, just Calculation 1)
and then change its display to show
its Checking Desktop (which displays the Workbook, and Graph Paper).
You can switch to this display at any time by clicking on the Check
button on the View tab of Repute’s ribbon.

Your screen will now look something like this:
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L L TS P ——— e
St e

|.. - AN+ el oDl

Calaudatson |
Load v displacement
Force (M) moment (M)

Displacrmant (rend/retation (rmrad)

Step 8 - produce a report

In Step 8, you will produce a report summarising the calculation.

1. Switch to | ' H = D:\Software Development\CB2007\Bin\De bug\Pr i

. N —
Repute’s Review Home  Tnsstt  Srenarin  Buld  Wiasrds  Took | View |
Desktop (which
displays the ﬁ i @ »@ @| %

Welcome  Normal  Construct  Specfy  Check | Rewiew ™ MNews

Reporter and
Project Manager)

by selecting the
View tab of Repute’s ribbon and then clicking on the Review button.

==
T

all Al

Desktops

2. Create the report by
clicking on the Refresh
button located at the top
of the Reporter. Repute
will generate the
requested report and then
show it. You can navigate around the report using the First Page,
Previous Page, Next Page, and Last Page controls, also at the top of the
Reporter.
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3. You can choose ;‘\CB2007\Bin\Debug\Prujec|s\Tu(0riﬂl 4\Step 6.rpx - Repute 2 Enterprise Ed,
which elements £ [ aooner | pesssgeosrd
appear in the ‘ ; Beroiect || eotschmical] | actions| e
report by turning ™ [ msteriaks| | [ structursl || Stangerds)
items on or off via ;“Modwfy Prink e Sections | |[iaf] Geometrical| | [ Algorithms 1S gal:u\atlﬁs (
the buttons in the ~ + Aegort Bemerts .
Report Elements
group on the Reporter tab.

4.

Finally, you can print the report by clicking on Print button on the
Reporter tab.’

Step 9 - close the project

In Step 8, you will close and (optionally) save the project.’

1.

2.

3.

Display the program’s Application Menu by clicking on Repute’s
Application Button and click Close.

If you have made changes to the project since it was last saved, Repute
will ask you if you want to save it before proceeding. Answer Yes or No
by clicking the appropriate button.

Repute will then (if requested) save and close the project.

A copy of this project can be found at [Projects]\Tutorial 4\Tutorial

4_rpx.

What next?

Tutorial 5 shows you how to set up a non-linear boundary element analysis of a pile
group in stiff clay overlying rock.

*You cannot print the project in the Trial Edition of Repute

®You cannot save the project in the Trial Edition of Repute
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TUTORIAL 5
NON-LINEAR ANALYSIS OF PILE GROUP IN STIFF CLAY
OVERLYING ROCK

This tutorial demonstrates non-linear boundary element analysis of a pile group. It
shows you how to:

Specify a non-linear analysis
Introduce a rigid layer into the calculations
Produce a load-displacement graph for the pile cap

Print the results of your calculations

The worked example involves the analysis of a group of 4 piles installed in stiff clay
overlying rock.

The ground conditions at the site comprise 35m of stiff clay (Young's
modulus 75 + 10z MPa vertically and half that horizontally, where z is the
depth below the top of the layer; Poisson's ratio 0.5) overlying a rigid
layer of rock.

A non-linear soil model will be used for the clay, which has a unit weight
of 19.8 kN/m3, undrained strength of 75 + 10z kPa, and adhesion factor
of 0.5.

The water table is at the ground surface.

The piles will be installed on a 2 x 2 grid, at 3m spacing (centre-to-centre)
along the edge of the grid. Each pile is 20m long, Tm in diameter, with a
free-standing length of 0.5m and Young's modulus of 30 GPa (both
axially and laterally). This is the same pile group as was used in Step 2 of
Tutorial 1.

You are interested in the displacements and rotation of the pile cap
under a combined vertical load of 20 MN, horizontal load of 2 MN, and
moment of 3 MNm. The loads will be applied at the centre of the pile
cap.

Hyperbolic curve-fitting constants of 0.5 (for the shaft), 0.99 (for the
base), and 0.9 (for lateral response) should be used.

Two analyses will be run, one without any limit on the mobilized shaft
stresses and one with a limit of 100 kPa.

This tutorial is written for users of the Professional, Enterprise, and Trial Editions
of Repute 2 only. Users of the Standard Edition should look at Tutorials 1-3.
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Overview
(] In Step 1, you will use the Project Wizard to enter project information
and create a scenario to represent the design situation to be analysed.
(] In Step 2, you will use the Pile Group Wizard to create a 2 x 2 pile group
and specify the piles’ properties.
(] In Step 3, you will create a stiff clay and specify its properties.
° In Step 4, you will create a layer and borehole to hold the stiff clay.
(] In Step 5, you will create a force, moment, and combination of actions
(to combine the force and moment).
(] In Step 6, you will create the calculation that you want Repute to
perform.
(] In Step 7, you will perform the calculation.
. In Step 8, you will export results to a Microsoft Excel spreadsheet.
(] In Step 9, you will close and (optionally) save the project.

If Repute is not already running, double-click on the Repute icon on Windows’
Desktop to start the program. Once the splash screen has disappeared, Repute
displays its Welcome page.

If you have an existing project open, click Close on the program’s Application
menu. You will be prompted to save your work if you have not already done so.

Step 1 - create the project

In Step 1, you will use the Project Wizard to enter project information and create a
scenario to represent the design situation to be analysed.

1.

oo

Open the Project Wizard 'hlhj'/w sbeSiilidines sl
by Selecting the Wizards s Hore: Insett SrCEnatio Euild Wizards
tab on Repute’s ribbon B ?
and‘then C.IICklng on the Project Borehale  Pile Group Action Calculation
Pro]ect Wizard button. Wiizard.., Wizard..,  Wizard... ‘Wizard... Wizard,..

Wizards

When the Wizard
appears, type "Tutorial 5"
in the Project name box. Choose the folder where you want to save this
project by using the Path control. (If you do not change the setting here,
it will be saved in Repute’s Projects folder.)

Enter “Pile group in stiff clay overlying rock” in the Description box.

Enter “0005” in the Project ID box.
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5. Click Next to display the next page. Since we are not going to use a
design standard, there is nothing to set on this page.

6.  Click Next to display the next page. Since the longevity of Stage 1 is
already set to “Persistent”, there is nothing to change on this page.

7. Click Next to display the final page.

8.  Click Finish to generate the project.
The Project Wizard creates a new project named Tutorial 5.rpx containing
the following items:

(] Project Information: Site 1

. Geometrical Objects: Ground 1

o Scenarios: Stage 1

A copy of this step can be found at [Projects]\Tutorial 5\Step 1.rpx.

Step 2 - create the pile group

In Step 2, you will create 4 piles and connect them together in a pile group.

1. Switch to s D:\Software Development\CB2007\Bin\Deb

| 2 ., 1
Repute’s ~ Home  Insert  Scenario  Buld  Wizards  Tooks | View | D
Construction ;

; 7

Desktop by ﬁDE@@Eﬂmk

. wielcome  Mormal | Comstruct | Specify  Check  Review  Mews Open  Close
selecting the s A Al j
View tab on S !
Repute’s ribbon

and clicking on the Construct button. (The Construction Desktop
displays the Drawing Board, Project Manager, and Stockyard.)

2. In the Stockyard, click on the heading labelled “Concretes” to open the
Concretes group.

3. Then click on the item labelled “C20/25” and keep the left mouse button
pressed.

4. Drag the cursor away from the
Stockyard towards the Project

o

—e _Tjr:_/- == ‘

Concrates

Manager. The cursor will change to @ cuns
H H o & oo
signal the dragging operation. e

[ =1

5. Finally, release the left mouse button -
when the cursor is located over the . Bea
Project Manager to drop the concrete  cs

N aJaaAl

there, where it will appear as Concrete ™o o gowmn 087 pnin
1 (under the heading “Materials”).
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6.  Back in the Stockyard, click on the heading labelled “Structural Elements”
to open the Structural Elements group.

7. Then click on the item labelled “Bored Pile” and drag it to the Project
Manager, in the manner described above.

8. Repeat the previous instruction for “Pile Group”.

9. Switch to T \ 23 - D:\Software Dewlopmem\cazow\ﬂinmehugi
Relete S - Harme: Insert Scenario Build Wizards Tools Wigw y
Specification
Desktop by ﬁ = @‘@%@ Eﬁ[ﬂ

. Welcome  Mormal  Construct | Specfy | Check  Review Mews | Open  Close
selecting the TR T
View tab on DEKeons bt
Repute’s ribbon
and clicking on the Specify button. (The Specification Desktop displays
the Drawing Board, Project Manager, and Property Inspector.)

10. In the Project Manager, select Pile 1 (located under the heading
“Structural Elements”). The Property Inspector will change to show its
properties.

11. In the Property Inspector, under the jwl')-_u..ﬂ e s T T
heading “Dimensions”, change the & Rposiian
pile’s X-position to 1.5m, its Y-position | [ v-posiion
to 1.5m, its Length to 20m, and its j E:f;lh
Free-standing length to 0.5m.  Length

[ Fres-standing lengtih
12. Under the heading “Material (2] Embedded lngth
= " " [+] Herake
Proper.tles , select “Concrete 1”in the | |2 o
Material name box. (2] earadient INF
|+ Y-gradient IMF

13. Finally, under the heading “Section B Pile toe
Properties”, change the pile’s Shaft j? 1o
diameter to 1.05m. ) Depth 185m

. . . . . [ Level -195m
14. Next, duplicate Pile 1 by right-clicking |2 Material Properties
H H Material name Concrete 1 -
on it in the Prolf:ct Mana.ger and i \ gkw
selecting the Edit > Duplicate 5] ‘Yourgs modulus (] 30000000 kPa
command. “Pile 2” will appear in the |2 Section Properties
Project Manager and its properties in ST T
the Property Inspector. &) Section ares (4] 865901 o
TN e SN

15.  In the Property Inspector, change the
X-position of Pile 2 to -1.5m and
press Enter. Leave all its other properties unchanged.

16. Duplicate Pile 2 by right-clicking on it in the Project Manager and

selecting the Edit > Duplicate command.
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17.  In the Property Inspector, change the Y-position of Pile 3 to -1.5m and
press Enter. (Note, its X-position will also be -1.5m .)

18. Finally, duplicate Pile 3 and change the X-position of “Pile 4” to +1.5m.
(Note, its Y-position will be -1.5m .)

19. In the Project Manager, select Pile
Group 1. The Property Inspector will 5 General
change to show its properties. Then Hame i Group 1

, N Type File Group

place ticks next to all four piles. Categary -

20. Lastly, select Stage 1 (under :Tes -
“Scenarios”) in the Project Manager () Piles
and tick “Pile Group 1” in the :::12 :
Property Inspector to add the pile File 3 v
group to the scenario. @lDibeior ; I

\FJ -position

In this step you have:

° Created Concrete 1, Pile 1, and Pile Group 1

. Linked Pile 1 to Concrete 1

(] Duplicated Pile 1 as Pile 2 and changed its location
. Duplicated Pile 2 as Pile 3 and changed its location
(] Duplicated Pile 3 as Pile 4 and changed its location
(] Added Piles 1-4 to Pile Group 1

(] Adds Pile Group 1 to Stage 1

The Drawing Board will now look something like this.

[ Drawing Board LY
I\‘Illlﬁnllll\\\l|-:n\Hlll\\FIII\‘HII“\D\Ill\HIrIDHr

e {

¢

€

ey "_\Hrﬂ_\_' “'-‘-'-—-" '-D-AR

A copy of this step can be found at [Projects]\Tutorial 4\Step 2.rpx.
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Step 3 - create the soil

In Step 3, you will create a stiff clay and specify its properties.

Open the Stockyard’s Materials group by
selecting the Insert tab on Repute’s ribbon and

clicking on the Material button.

When the Stockyard appears, click on the item
labelled “Clay” and keep the left mouse button

pressed.

Drag the cursor away from the
Stockyard towards the Project
Manager. The cursor will change to
signal you are dragging.

Finally, release the left mouse button
when the cursor is located over the
Project Manager to drop the clay
there, where it will appear as Soil 1
(under the heading “Materials”).

Next, open the Property Inspector for
“Soil 1”7 by double-clicking on it within
the Project Manager.

Under the category Mass/weight
densities, change the clay’s dry and
wet weight densities to 19.8 kN/m3.
(You will need to set the dry weight
density first, to avoid getting error
messages.)

Under the category Undrained
strength, change the clay’s minimum
undrained strength to 75 kPa. Enter
350 kPa in the box labelled
“Undrained strength increase” and 35
m into the box labelled “Undrained
strength increases over distance” (i.e.
the thickness of the clay layer). This
results in a strength gradient of 10
kPa/m.

Under the category Undrained
stiffness, double-click on the heading
Small-strain stiffness (or the + button

A+ [ Provoct lbonaben

28 - o

Huore: Insert Sref

9 14

Project  Materjsl  Sectio
Information ’%

€

e st

8 Poosect Manage:

Items

# [ul] GeometicsOtiect

X

B0 Property Inspectar R

(=) General -

Mame Soil1

Type Clay
Cateqory Soil

Kind Materials

Mates M

o]

=l Classification

Class cl -
State - -
Strict validation

s fizsured?

©

Mass/weight densities
(] Dry mass density

(] Wt mass density

() Dy weight density

1+ Wt weight density

2019.04 kg/m?

2019.04 ka/m®
19.8 kN/mé
19.8 kN/mé

o

Drained strength

(] Angle of shearing resist el
[+ Cohesion 0kPa
(] Critical state

(o] =3}

Undrained strength
(#) Minimum undrained stre 75 kPa
=] Undrained strength incr 350 kPa
(£ Maximum undrained stn 426 kPa
() Diepth of minimurm undr. Om
|+] Undrained strength incr

(] Diepth of masimum undi BEm
() Strain at B0% undrainec

Mot specified
e o

to its left). The inspector will expand to show various controls for setting
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10.

11.

the clay’s undrained stiffness.

Type 75 MPa into the E (Young’s modulus) editor and press enter. The G
(Shear modulus) editor will automatically change to show 25 MPa.

Type 35m into the dz (Depth O Tindramad stlfnass. =TT
increase) editor and press enter. (This B Large-strain stiffness
. =) Small-strain stiffness
represents the thickness of the clay ] 20 (eferance depth i
laver. 51 6 [shear modius] *@
Y ) (#) diG Az [change in st 3 3THH
Type 350 MPa into the dE (Young'’s j‘jé[fim“'m’jalﬂl_ S
. . e Ehear modulus | a
modulus increase) editor and press ) + Poissarts rati) ;
enter. The dE/dz (Change in Young's ] E [Young's madulus
. B . (=) dE/dz [change in'Y 10 liig =
modulus. with depth) editor will e Ty P
automatically change to show = Horizantal
3 R — = Arisohopy 05
10 MN/m’, corresponding to dE/dz e S
350 MPa / 35 m. The shear modulus & dSh/dz(change 167 M/
values will also change automatically. & Eh (horizantal v 37.5MPa
[+ dEh/dz [change 5 M
SN R — A T

Under the Horizontal category, type
0.5 into the Anisotropy editor and
press enter. The corresponding Eh (Young’s modulus) editor within that
category will automatically change to show 37.5 MPa (i.e. 75 MPa x 0.5).
The Gh (Shear modulus) editor will also change accordingly.

A copy of this step can be found at [Projects]\Tutorial 5\Step 3.rpx.

Step 4 - create a layer and borehole

In Step 4, you will create a layer and borehole to hold the stiff clay.

1.

In the Stockyard, open the e e =
. R < Project Manager e x ([ZE 8
Geotechnical Constituents group and 4 em“hnlmcomku#
then create a Soil Layer, a Rigid Layer, 3 B Pocrie ;
and a Borehole, by dragging-and- A Grard e T j
S Figd Lapes

.)"‘Iﬂ.n

dropping these items from the
Stockyard to the Project Manager. ¢ Esa

Select Layer 1 in the Project Manager !

and then, in the Property Inspector, =t +—
change its Thickness to 25m and p S
select “Soil 1”7 in its Soil box.

Now select Borehole 1 in the Project Manager and, in the Property
Inspector, select “Layer 1” under Layers > Next.

Repeat the previous instruction, but now select “Layer 2” under Layers >
Next. This inserts a rigid layer underneath the stiff clay.

Finally, select Stage 1 in the Project Manager and, in the Property
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In this Step you have:

A copy of this step can be found at [Projects]\Tutorial
5\Step 4.rpx.

Step 5 - create forces and moments

In Step 5, you will create a force, moment, and combination of
actions (to combine the force and moment).

1.

Inspector, tick “Borehole 1”7 and press Enter. The borehole will appear
on the left-hand side of the Drawing Board.

Created Layers 1-2 and Borehole 1
Linked Soil 1 to Layer 1

Added Layers 1-2 to Borehole 1
Added Borehole 1 to Stage 1

In the Stockyard, open the Actions group and then
create a Force, a Moment, and a Combination of
Actions by dragging-and-dropping

these items from the Stockyard to the msdfiii s R amien,
Project Manager. zn:.gsnwm g _ )
Select Force 1 in the Project Manager (‘-f 2 3, Gt 157

and then, in the Property Inspector, - Py r
change its Level to 0.5 m, its Fx value % ™™™ P
to 2000 kN, and its Fz value to ¢ v'd
20 000 kN. The Depth will change to &, 4
-0.5 m and the Resultant to s, P

20 099.75 kN as you do this. (The
change in level is necessary to place
the force on top of the upstand pile group.)

Select Moment 1 in the Project Manager and, in the Property Inspector,
change its Level to 0.5 m and its My value to 3000 kNm.

Select Combination 1 in the Project Manager and, in the Property
Inspector, tick both Force 1 and Moment 1. Make a note of the Fx, Fz,
and My values (these are resolved about the combination’s current
location). Then change its Level to 0.5 m. The Fx, Fz, and My values will
change automatically.

Finally, select Stage 1 in the Project Manager (under Scenarios) and, in
the Property Inspector, tick “Combination 1” and press Enter. The
combination of actions will appear on the Drawing Board above the pile

group.
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In this Step you have:

° Created Force 1, Moment 1, and Combination 1
®  Added Force 1 and Moment 1 to Combination 1
(] Added Combination 1 to Stage 1
A copy of this step can be found at [Projects]\Tutorial 5\Step 5.rpx.

Step 6 - create the calculation

In Step 6, you will create the calculation you want Repute to perform.

1. In the Stockyard, open the
Calculations group and then create a
Boundary Element Analysis by
dragging-and-dropping this item from
the Stockyard to the Project Manager.

2. Select Calculation 1 in the Project
Manager and then, in the Property
Inspector, select “Stage 1” under Links
> Construction Stage.

In this Step you have:

L] Created Calculation 1

° Linked Stage 1 to Calculation 1
A copy of this step can be found at [Projects]\Tutorial 5\Step 6.rpx.
Step 7 - perform and review the calculation

In Step 7, you will perform the calculation.

1. Run the calculation by selecting the = = D:\Software nevelnf
Build tab on Repute’s ribbon and - T e P
clicking on the Run ‘Stage 1’ button. o 2‘() > o -

. < <<y <>

2. Repute will perform all the Stheduls  Valdate | Eun | Rexin || Sched

calculations that are linked to Stage ol seopl Sl Shenl A"f

1 (in this case, just Calculation 1)
and then change its display to show
its Checking Desktop (which displays the Workbook and Graph Paper
panels). You can switch to this display at any time by clicking on the
Check button on the View tab of Repute’s ribbon.
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3.

Your screen will now look something like this:

¥yt o e s sty 6 Bt O saper ot Tameial Yektup & (s Rapets § Dmtet i L itien

Boundary Element Anakysts |

|oomeg | o | oy | P I Lexid s chis

Foree

il . .

Step 8 - export the results

In Step 8, you will export results to a Microsoft Excel spreadsheet.

1.

Right-click in the Workbook panel to reveal its
context menu and select Export. Only the data
that is currently displayed in the Workbook will
be exported. To include other results, click on
the Asterisk (*) in the top left corner of the
Workbook's table and select the results you want to include.

Prink Presiew
Prirk... Chrl+P

Select the desired path for the file, enter its name, and then click on the
Save button. This will save the data in an Excel spreadsheet (*.xls file).

You can then view the results by navigating to this folder using
Windows Explorer and opening the file in Excel. The results should look
like the image below.
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I ddicronalt fxced - Tosariad 5.xd

Step 9 - close the project

In Step 9, you will close and (optionally) save the project.”
1. Display the program’s Application Menu by clicking on Repute’s
Application Button and click Close.

2. If you have made changes to the project since it was last saved, Repute
will ask you if you want to save it before proceeding. Answer Yes or No
by clicking the appropriate button.

3. Repute will then (if requested) save and close the project.

A copy of this project can be found at [Projects]\Tutorial 5\Tutorial
5.rpx.

What next?

Tutorial 6 looks at the more complicated case of an asymmetric pile group under
3-dimensional loading.

"You cannot save the project in the Trial Edition of Repute
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TUTORIAL 6
ASYMMETRIC PILE GROUP UNDER 3D LOADING

Tutorial 6 considers a more complicated project: that of an asymmetric pile group
under general 3-dimensional loading. This tutorial shows you how to:

° Modify an existing project

(] Change the location of individual piles within a pile group

° Specify 3D loading
The worked example involves the analysis of a group of 15 piles installed in stiff
clay overlying dense sand.

®  The ground conditions at the site are identical to those in Tutorial 5.

®  The piles will be installed on an irregular grid, shown below. The spacing
between adjacent rows is 3m in the X-direction and 1.5m in the Y.

E

3 10
6 13

2 9 15
5 12

1 8 14
4 11

(] Each pile is 20m long, Tm in diameter, and has a Young's modulus of 30
GPa (both axially and laterally).

(] You are interested in the displacements and rotation of the pile cap
under a combined vertical load of 50MN, horizontal loads of TOMN (in
the X-direction) and 7MN (in the Y-direction), and moments of 5MNm
(in the XZ-plane) and 3MNm (in the YZ-plane). The vertical load will be
applied on the pile cap at the location of Pile 9.

This tutorial is written for users of the Professional, Enterprise, and Trial Editions
of Repute 2 only. Users of the Standard Edition should look at Tutorials 1-3.
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Overview
(] In Step 1, you will open and modify an existing project
(] In Step 2, you will delete the old pile group and then specify a new
group
(] In Step 3, you will move the piles to their final (asymmetric) positions.
(] In Step 4, you will modify the actions on the pile group.
(] In Step 5, you will perform the calculations and review the results.
(] In Step 6, you will close and (optionally) save the project.

If Repute is not already running, double-click on the Repute icon on Windows’
Desktop to start the program. Once the splash screen has disappeared, Repute
displays its Welcome page.

If you have an existing project open, click Close on the program’s Application
menu. You will be prompted to save your work if you have not already done so.

Step 1 - open and modify an existing project

In Step 1, you open an existing project and modify its project information.

1.

Display the Application menu by e L=

clicking on the program’s Application = — Cew o
button (located in the top-left hand ) - 3
corner of Repute’s user interface). = owen

Click on the Open command and, in
the dialog box that appears, navigate
to the folder Projects\Tutorial
6 and select the file Tutorial

4. rpX (this is a copy of the file that (2 [A—
was saved at the end of Tutorial 4).

Click on the Open button to open B+
this project.

In the Project Manager, double-click on “Site 1” to display its properties
in the Property Inspector.

In the Property Inspector, change the Description to “Asymmetric pile
group under 3D loading” and the Project ID to “0006”.
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5. Then save the project under a &2
different name, by displaying the el sove s comy e et
Application menu, clicking on the —
Save As command, and clicking on (oo @ng -
the option Repute 2 RPX file.
6.  In the dialog box that appears, s P
change the File name to “Tutorial 6” -
and click on the Save button to save H oo
the modified project with a new [ [—

name. It will automatically be saved

in the folder Projects\Tutorial Bk Repute...

6 unless you choose another location Phivopan cptons | | Bext
for it.

A copy of this step can be found at [Projects]\Tutorial 6\Step 1.rpx.

Step 2 - specify a new pile group

In Step 2, you delete the old pile group and then specify a new group.

1.

The pile group specified in Tutorial 4 was a 2 x 2 group. You can see this
most easily by changing the orientation of the Drawing Board to plan
view. To do this, right-click anywhere on the Drawing Board and select
Plan. Alternatively, select the Drawing Board tab on Repute’s ribbon
and then click on the Plan button.

You may also find it easier to see the piles if you increase the Drawing
Board’s scale. To do this, right-click anywhere on the one of the rulers at
the edge of the Drawing Board and select 1:200. Alternatively, there are
buttons on the Drawing Board tab (on Repute’s ribbon) which allow
you to manipulate the scale however you choose.

If you move the mouse over the drawing of the pile e
group in the Drawing Board, a balloon will appear y L §
showing its name (which is “Pile Group 1”). You can .~ y
select this group by clicking on it, whereupon a blue (|

selection rectangle will appear with square “handles”  _*

at each corner. “Pile Group 1” will automatically be ™ i,

highlighted in the Project Manager and its properties
displayed in the Property Inspector.

If you now move the mouse over one of the piles
within the group and click on it, a balloon will appear
showing the pile’s name (e.g. “Pile 4”). You can select
this pile by holding the CTRL key down and clicking
on it, whereupon a blue selection rectangle will
appear with square “handles” at each corner. “Pile 4”
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10.
11.

12.
13.

will automatically be highlighted in the Project Manager and its
properties displayed in the Property Inspector.

To delete this pile from the project, right-click on it in the Project
Manager and select the Delete command located under the Edit sub-
menu. You will be asked whether you are sure you want to delete ‘Pile
4’ (Bored Pile) and reminded that this pile is being used by ‘Pile Group
1’ (Pile Group). Click Yes to confirm the command, whereupon Pile 4
will disappear from both the Project Manager and the Drawing Board.

Repeat the previous instruction for Piles 1-3 and, finally, for Pile Group
1.

Next, open the Pile m"_] g ST e e T e
Group Wizard by " Home Insert SCenario Ewild Wizards

b on Repute's A &R

ibb d clicki Project Baorehole | Pile Group Ackion Calculation
rnbbon anda clicking on Wizard, .. Wizard,,, | Wizard,.,  Wizard.,.,  Wizard..,
the Pile Group Wizards

Wizard button.

When the Wizard appears, choose the Custom plan arrangement and
change the number of pile rowstom=5byn=" - .-

3. The picture on the left-hand side of the Al

Wizard will change to show you a (generic) ° 2 °° G-I"

rectangular pile arrangement. e ° ° o &
1 o o & B

Change the Spacing between the piles to 3m,
but leave the Cover at its default value (200mm). l..g. 4"

Click Next to display the next page.

Choose ‘Bored pile’ as the pile type, change the Section/Diameter to
1050mm, and select C20/25 as the Concrete grade to be used. By
default, this concrete has Young’s modulus of 30 GPa.

2. Select the pile type and enter its key properties

Choose the pile type
© Bored Pile

Augered Pile
H Pile

Select the key section properties

Section/Diameter 1050 -

Cancretes M -
et e

Ny, _— o "‘-.\..,' W o

Click Next to display the next page.
Change the Embedded length (L) to 20m but leave the Upstand (U) as
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Oom.

3, Enter the pile length and rake

% Embedded length (L) 20 m
£ am v
B u

e o s dl s, g

14. Click Next to display the next page.

15. Change the X position (dX) of the pile group’s centroid to 6m, its Y
position (dY) to 3m but leave its Rotation (d©) as 0°. This will position
most of the piles in the group close to their desired positions.

4, Enter the location and rotation of the group centroid

L # position (dX)

B p
[+ Rotation

A
()N
77X N de
(=)
~
(s]
dy
_—

'“M‘.“.,W‘~."'_A~.._‘-H”'\.‘, i n gl

16. Click Next to display the next page.
17. Tick “Stage 1” to add the pile group to the scenario.
18. Click Next to display the last page.

19. If you wish to review any of the settings you have made, click Back to
return to the relevant page. Otherwise, click Finish to generate the pile
group.

The Pile Group Wizard then:

(] Creates Piles 1-15

(] Creates Pile Group 1
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Creates Concrete 2

Links Piles 1-15 to Concrete 2
Adds Piles 1-15 to Pile Group 1
Adds Pile Group 1 to Stage 1

The Drawing Board will now look something like this (with the pile group

selected):

A copy of this step can be found at [Projects]\Tutorial 6\Step 2.rpx.

Step 3 - move the piles to their final positions

In Step 3, you move the piles to their final (asymmetric) positions.

Select “Pile 2” in the Project
Manager and then, in the Property
Inspector, change its Y-Position to
-1.5m and press ENTER. The pile’s
position on the Drawing Board will
change automatically.

Repeat the previous instruction for
Pile 4.

Next, change the Y-Position of Piles 7
and 9 to +1.5m.

Change the Y-Position of Piles 12 and 14 to +4.5m.

(2 General

Name Pile 2

Tupe Bored File

Cateqory Pile Foundation

Kind Structural Elements

Notes Created by the Pile Group ~

(+] Depth
(& Level

R VSR L

Om

Finally, change the X-Position of Pile 15 to +3.0m and its Y-Position to
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+7.5m.

6.  Then, select “Pile Group 1” in the Project Manager and, in the Property
Inspector, change its Pile cap breadth in Y-direction to 10.2m and press
ENTER.

The Drawing Board will now look something like this (with the pile group
selected):

]

. 4
< o
< @ @
\ ®

3 @ @

)

- |

A copy of this step can be found at [Projects]\Tutorial 6\Step 3.rpx.

Step 4 - modify the loads

In Step 4, you modify the actions on the pile group.

1.  Select “Force 1” in the Project Manager and then, in the Property
Inspector, change its Fz value to 50 000 kN, its X-position to 6m, and its
Y-position to 3m. When you press ENTER, the force’s position will
change automatically on the Drawing Board.

2. Select “Force 2” in the Project Manager and, in the Property Inspector,
change its Fx value to 10 000 kN, its Fy value to 7 000 kN, its X-position
to 6m, and its Y-position to 3m. As you do this, the force’s orientation
and position will change automatically on the Drawing Board.

3. Select “Moment 1” in the Project Manager and, in the Property
Inspector, change its Mx value to 3 000 kNm, its My value to 5 000
kNm, its X-position to 6m, and its Y-position to 3m.

4,  Finally, select “Combination 1” in the Project Manager and, in the
Property Inspector, change its X-position to 6m, and its Y-position to



Tutorial 6: Asymmetric pile group under 3D loading

75

3m. Again, as you do this, the combination’s orientation and position

will change automatically on the Drawing Board and the various

components of action displayed in the Property Inspector will also

change.

The Drawing Board will now look something like this (with the pile group
selected):

A copy of this step can be found at [Projects]\Tutorial 6\Step 4.rpx.

Step 5 - perform and review the calculation

In Step 5, you will perform the calculation and review the results.

1. Rur\ the calculation t?y §e|ect|ng the 2 * Dn\Software Develo§
Build tab on Repute’s ribbon and ~ bome  msett  scenar | 5uid | 4
clicking on the Run ‘Stage 1’ o D> | = )

>
button. < &Idé Sl &4
Scheduls  alidate Run Re-tun

‘Stage 1’ ‘Stage 1 ‘Stage 1' 'Stage 1
Build Current Scenario

2. Repute will perform all the

Schedi
Al

calculations that are linked to Stage
1 (in this case, just Boundary

Element Analysis 1) and then change its display to show its Checking
Desktop (which displays the Workbook and the Graph Paper). You can
switch to this display at any time by clicking on the Check button on the

View tab of Repute’s ribbon.

3. Your screen will now look something like this:
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4. You can Change the graph Home Insert Scenario Buld ‘Wizards Tools View GraphPaper|
that appears on the screen o ot | P850 v desth] @2 00
by selecting the Graph Frosdepth | Myvsdoph | )12 ?E ED
i ons Show  Show
Paper tab on Repute’s et Fevsdeptn | rovsdeptn | P51 ST R I
. . . raph Lines raph Settings
ribbon and clicking on the — —
any of the available graphs
that are listed there.
5. For example, if you click on the Mx vs depth button, the graph will
change to look something like this:
] s P ' ox
Caleulation 1
Bending moments on piles vs depth
Moment (kNm)
EF BT T ) 00 ) 2200 [} 0 m
6. You can change the appearance of the graph by experimenting with the

extensive set of controls provided via its Options box. To display the
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Graph Options box, click on the Options button on the graph paper tab.
Click on the help button to find instructions for using this box to
customize your graph.
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Step 6 - close the project

In Step 6, you will close and (optionally) save® the project.
1. Display the program’s Application Menu by clicking on Repute’s
Application Button and click Close.

2. If you have made changes to the project since it was last saved, Repute
will ask you if you want to save it before proceeding. Answer Yes or No
by clicking the appropriate button.

3. Repute will then (if requested) save and close the project.

A copy of this project can be found at [Projects]\Tutorial 6\Tutorial
6.rpx.

What next?

Further information about the program’s capabilities can be found in the Repute 2
User Manual and the program’s built-in help system. Details of the theory that
underpins the program’s calculations can be found in the Repute 2 Reference
Manual.

Further resources are available from the Geocentrix website:

www.geocentrix.co.uk

and by telephone (for customers with a technical support agreement).

®You cannot save the project in the Trial Edition of Repute
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