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Introducing Repute 2.5
Repute® provides a rich set of capabilities for engineers to design/analyse:

e various types of single pile, using current and historical design
standards (such as Eurocode 7 and BS 8004:2015)

e 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 analyses 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 2.5?

New features
e  Multi-threaded boundary element engine, up to 100x faster than
before

e Support for spun piles and micropiles

e Action Import Wizard

e Pile Group Import Wizard

e Ability to choose which sections and materials appear in the
Stockyard

e Support for BS 8004:2015

e Direct support for rock within the boundary element analysis

Improved features
e Pile Group Wizard now supports a wider range of pile types
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e Greater distinction between different calculations in Stockyard
e Updated Quick-Start Tutorial

e Support for using the program across wide area networks

e Numerous other minor improvements

Documentation

Repute 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 document)

The Repute 2.5 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 2.5 User Manual explains how to use Repute. It provides a
detailed description of the program’s user interface and explains how to
employ it to maximum effect.

Reference manual

The Repute 2.5 Reference Manual gives detailed information about the
engineering 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 content of the Quick-Start Guide, User Manual, and
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Reference Manual — plus additional information 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:

e Press F1
e C(Click the Help button in any dialog box

e Click on the Help button on the right-hand side
of Repute’s Ribbon

Note

Screenshots in this document were produced on Windows 10 and 11. Their
appearance may differ on your computer. Not all options are available in
every edition of Repute.

In this document, ‘ [Docs]’ refers to the folder where the documents that
ship with Repute were installed, typically here:

C:\Users\Public\Documents\Geocentrix\Repute\2.5

Software Re-Assurance™

Software Re-Assurance for Repute (including updates, upgrades, and
technical support) is available direct from Geocentrix or through your local
distributor. To obtain Re-Assurance, contact Geocentrix as follows:

Repute Technical Support

Geocentrix Ltd

Scenic House, 54 Wilmot Way, Banstead, Surrey, SM7 2PY, United Kingdom
tel: +44 (0)1737 373963

email: support@geocentrix.co.uk

web: www.geocentrix.co.uk/support

Please quote your licence number when contacting technical support
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Tutorial 1. H-pile in clay and sand

Introduction
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 5 m of clay overlying 20 m of dense
sand. The clay has unit weight of 20.5 kN/m?3, 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
$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 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 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.



Repute 2.5 Quick-Start Guide Page |11

If Repute is not already running, open the program by pressing the Windows
key, typing Repute 2.5 inthe search bar, and clicking on the Repute
2.5 item that should appear. Once the splash screen has disappeared,
Repute displays its Welcome screen.

If you have an existing project open, click Close on the program’s File 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, select
a design standard, and create scenarios to represent short- and long-term
conditions.

1. Open the Project Wizard by  JilsCR a -
selecting the Wizards tab on -
Repute’s ribbon and clicking i)

Project

Insert Scenario Build

on the Project Wizard MY Viord. Wi o, W | o
button.
2. When the Wizard appears, type Tutorial 1 inthe 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 your Documents folder.)

3. Enter H-pile in clay and sand inthe Description box
and 01 in the Project ID box.

1. Enter the administrative details for your project

Project name Tutorial 1
Path 8 Desktop

Description H-pile in clay and sand

Project ID o1

[ @cacel || Qeck [ ©New || E)Firish ‘
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4, Click Next to display the next page (the standards that appear
depend on which edition of Repute you are running). Select BS
8004 :2015 by clicking on the relevant checkbox (a tick mark
appears when a standard is selected).

| Project Wizard x|

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

AS 2159:2009 EN 1997-1:2004
BS 8004:1986. ENV 1597-1:1994

| BS 8004:2015) 1S EN 1997-1:2005
BS EN 1997-1:2004 NTCO8

Custom Design Standard 55 EN 1997-1:2010

[@towet || @t || Ot | Ot |

5. Click Next to display the next page. Increase the Number of
scenarios to 2 and then change the Design Situation of Scenario
1to Transient but leave Scenario 2 as Persistent.

| Project Wizard x|

[@ower || G || Ot | v |

6. Click Next to display the final page. If you wish to review any of
the settings you have made, click Back to return to the relevant
page.

7. When you are ready, click Finish to generate the project. The

Project Wizard then:

e creates Site 1,Ground Surface 1,Design
Standard 1,Situation 1,and Situation 2

e adds Ground Surface 1toSituation 1 and
Situation 2

e creates and saves a new project named Tutorial 1.rpx
with all these items
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8. You can view these items by right- 5 5 x

clicking anywhere inside the Project lems

Manager to display its context menu v {B Project Information
and selecting the Expand All - v B Prosect Informaton

i » Site 1
command. The Project Manager will v {gj Geometry
. . ! v mm Ground Surfa
then look as shown in the picture L 2 o s e 1
alongside, hd E Design Standards
. . v E“ Limit State Standards
9. To view the properties of any -bel. Design Standard 1

particular item, select that item in the v 7% Scenarios
wv #E Situations

Project Manager (e.g. Site 1) L7 Situation 1
10. Display the Property Inspector for the w8 Situation 2
item:

e by right-clicking on the item, to display its context menu, and
clicking the Properties... command; or
e by double-clicking on the item

11. The program’s Property Inspector will ’;"G"“’Pe"l“"“"’e“"* o

open and display the properties of Heme =
the selected item. (For example, for '

Naotes Created by the Project W ~
Site 1 the Description is shown as H- |G eroject taformation

Description H-pile in clay and sand
pile in clay and sandand Project ID 01

Address
the ProjectIDas 01.) Links

(& Help

[Docs]\Tutorials\Tutorial 1\Step 1.rpx captureseverything
you’ve done so far.

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

1. Open the Borehole Wizard by LIERE K
. . | File | Home Insert Scenario Build Wizards
selecting the Wizards tab on A A R
Repute’s ribbon and then brject | Borehole | PieGroup  Acton  Cacuaton
zard. Wizard... Wizard..  Wizard... Wizard...
clicking on the Borehole LTS

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

1. How many layers do you want to create?

2 : i

w'____-___—- P

3. Click Next to display page 2 of the Wizard. Change Layer 1 to
Clay, its Thickness to 5 m, and its Weight density to 20.5
kN/m3. Leave Layer 2 as Sand but change its thickness to 20 m
and weight density to 18 kN/m3.

2. Please =specify the thickness and ground type of each layer

| Layer| Ground type | Thickness | Weight density
1 Clay - 5m 20.5 kN/m=

2 Sand - 20m

4, Click Next to display page 3. Change the Internal friction of Layer
1 to 23° and that of Layer 2 to 35°. Leave the Cohesion of both
soils unchanged at 0 kPa and the At Critical State? boxes
unchecked.

5. Click Next to display page 4. Change the Undrained Strength
(top) and Undrained Strength (bottom) of Layer 1 to 60 kPa.
Note that Soil 2 does not appear on this page, since —being a
sand — it does not have undrained strength.

4, Please enter the undrained properties of each fine soil

|Layer| Soil Type |Undrained Strength (top]|Undrained strength (bott

I 1 Clay 60 kPa
6. Click Next to display page 5. Since the ground profile does not
include rock, there is nothing to set on this page.
7. Click Next to display page 6. Leave the stiffness properties (i.e.

Shear modulus) of both layers unchanged.
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8.

10.

Click Next to display page 7. Click All to 7. Select the scenarios in whicl
select both scenarios.
Click Next to display the final page. If you | S

wish to review any of the settings you have

made, click Back to return to the relevant

page. v| Situation 2

When you are ready, click Finish to generate

the borehole. The Borehole Wizard then:

e creates Soil 1landSoil 2, Layer
1and Layer 2,andBorehole 1

o links Soil 1toLayer 1
e links Soil 2toLayer 2
e addsLayer 1andLayer 2toBorehole 1

[Docs]\Tutorials\Tutorial 1\Step 2.rpx captureseverything
you’ve done so far.

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 Ly F - 5 C:\Software Development\Users\Public\Documeng
Home Insert Scenario Build ‘Wizards Tools Licence View 3
Stodyard TSt S o 7 2 LS
) 5 £
by selectlng Welcome  Normal [RESIERIEH Specity Check Review News |[IEEEEEE Tl
. Board  Manager Insp
the View tab B peiiops

on Repute’s ribbon and then clicking on the Construct button.
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 Sections > Bearing Piles
command. The Bearing Piles group will open.
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3. Create the section by selecting the E
item labelled UKBP 305x305x95, Bearing Piles
right-clicking to display its context T P 10x57
menu, and then selecting the T rrazxas
command Create ‘UKBP aal
305x305x95’. The newly created hot- -

rolled section will appear in the
Project Manager (under Sections >
Bearing Piles) as Section 1.

T UKBP 305x305x% 79
T UKBP 305%305x 88
T UKBP 305%305% 95

T UKBP 305x305%110
T UKBP 305%305x125
T UKBP 305%305%149
T UKBP 305x305x%186

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

5. Create the steel by holding the Ctrl key down and clicking on the
item labelled S275. (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 > Steels) as

Steel 1.

6. Finally, click on the Stockyard’s E] 7 x
Structural Elements caption (near the | Structural Elements
bottom of the Stockyard). The B Augered Pile
Structural Elements panel will open. # Bored Pile

7. Create the pile by holding the Ctrl key | H H-pile
down and clicking on the item W Micropile
labelled H-pile. The newly created || [l Pile Group
pile will appear in the Project E] Pipe Pile
Manager (under Structural Elements A Spun Pile
> Piles) as Pile 1. W Square Pie

8. In the Project Manager, right-click on
Pile 1 todisplay its context menu and select the Properties...
command. The Property Inspector will appear.
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9.

10.

11.
12.

13.

In the Property Inspector, change the Material Name (under
Material Properties) from Not specifiedto Steel 1.Then
change the Section Name (under Section Properties) from Not
specifiedto Section 1. Leave all other properties of the
pile unchanged.

Returning to the Project Manager, R Createdby the Project s -
. . Design Situation Transient
select Situation 1 (under 5l Geotechnical Constituents
Layer 1
Scenarios > Situations) and, in its Layer 2
Borehole 1 |
Property Inspector, place a tick next & Structural tlements
. [ piea
to Pile 1 (under Structural jlse;met:; - ]
Elements) to add the pile to this P it G b

scenario. The Drawing Board will refresh.

Repeat the previous instruction for Situation 2.

In this step, you have:

e created Section 1,Steel 1,andPile 1

o linked Section 1andSteel ltoPile 1

e addedPile 1toSituation 1andSituation 2
The Drawing Board will now look something like this:

] Drawing Beard
- - . -
[

uas secton 1 AE71000:7m | Stawn2

[Docs]\Tutorials\Tutorial 1\Step 3.rpx captures everything you’ve done so far.
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Step 4 — create the force
In Step 4, you will create the force applied to the pile.

1. Open the
stockyard’s Build Wizards Tools Licence
Actions p [ ] @ M ﬂ&
panelby g, S S Gecmel s cenen A oo
Se|eCtIng the Stockyard >

Insert tab on
Repute’s ribbon and then clicking on the Action button.

2. The Actions group will open in the Stockyard. Hold the Ctrl key
down and click on the item labelled Force.

3. The newly created force will appear in the Project Manager
(under Actions > Forces).

4, In the Property Inspector, change the | £

(=) General

Variability of Force 1 (under = =
Options) to Permanent and the =

value of Fz (under Components of BN
Action) to 700 kN. The Resultant will = oot

| variabilty Permanent

Category Direct Action

automatically change to 700 kN. (5 Components of acton -
5. Change the Tether to ... item to ol o
Pile 1. This will ensure that the i —

force’s plan position will always
match the pile’s plan position, even if the pile is moved.

6. In the Project Manager, select Situation 1 (under Scenarios
> Situations) and then, in its Property Inspector, place a tick next
to Force 1 (under Actions) to add the action to this scenario.
The Drawing Board will refresh and now look like this:
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| Braving Board

&

Comseten | LD | MI00:-0sem | Snswni

7. Repeat the previous instruction for Situation 2.

8. In this step, you have:
e created Force 1
e added Force 1ltoSituation 1and Situation 2

[Docs]\Tutorials\Tutorial 1\Step 4.rpx captures everything you’ve done so far.

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

1. Open the Calculation Wew:-®3I -
Wizard by Selectlng the Home Insert Scenario Build Wizards
Wizards tab on Repute’s A £ R 14
. H H Project Borehole  Pile Grou Action Calculation Impoi
ribbon and then clicking Vi | Wisrde  Wirarde, Wissnd _Wizard...b e
Wizards

on the Calculation
Wizard button.
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2. When the Wizard appears, select Longitudinal ULS. (The
calculations that appear here depend on which edition of Repute
you are running.)

[ Fletiini S HTEertamie B fais & e T o

- '-._‘_EW..._ B P
3. Click Next to display page 2 of the Wizard. Select Design

!—.Q.D.Q.iE.lg.'?ﬁ.l.H!:?E

i S g
e DRSS, e e

B R U o A-J
Standard 1 (thisisthe BS 8004:2015 design standard created
in Step 1 of this tutorial).

4, Click Next to display page 3. Click All to select both situations.

5. Click Next to display the final page of the Wizard. If you wish to
review any of the settings you have made, click Back to return to
the relevant page.

6. When you are ready, click Finish to generate the calculations.

7. The Calculation Wizard then:

e createsCalculation landCalculation 2
e |inks Situation ltoCalculation 1
e links Situation 2toCalculation 2

e links Design Standard ltoCalculation 1 and
Calculation 2

[Docs]\Tutorials\Tutorial 1\Step 5.rpx captures everything you’ve done so far.

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

1 Run the C:\Software Development\Users\Public\ Documents\ Geocentrix\Repute\2.5\Tutorials\ Tutorial 1\
lculati ™ - izards  Tools  licence  View  Drawing Board

calculations

2 t L 2 £ & 4£&885
. ko <> <> <

by SEIeCtlng un Re-run Schedule  Validate Run Re-run Schedule Validate [RRIESN Re-run
ston2 Celeulstion?  Situstion2 Situation2 Situation2  Situation 2 Al Al AL, Al

the Build 2 Build Current Scenario Build Al Scenariob™

tab on Repute’s ribbon and then clicking on the Run All button.
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2. Repute will perform all
the calculations that you Build

have specified (i.e. Gl @ = @ Q =

Calculation 1and ecify | Check | Review News  Drawing | Project  Stocky
h Board Manager

Calculation 2)and ..
then change to 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.

3. Your screen will now look something like this:

.| Calculation 1
i araph

] 0 m 00 a0 £ ) L) 0 00 1w e

Depth (m)

[T r—————T——————— [CrTEy—T—T) o W= Ceral N L

4, The Graph Paper (top-centre panel) shows:
o the effects-of-actions E (the sum of the applied forces and
the self-weight of the pile) increasing slightly with depth
e separate components of shaft and base resistances, Rs and Ry,
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e the total compressive resistance, R. = Rs + Ry, exceeding the
effect of actions (E < R.) at a depth between 13.5 and 14.5 m
(depending on which calculation is displayed)

5. The Workbook (top-left panel) shows |~

the same information, but in tabular ‘ —
format. The Workbook contains a lot seh | b4 | wa | D;d)l
more information than is initially G S ’
shown. To display this additional it

information, click on the button ?f TR R
labelled * in the top-left-hand corner | i
of the Workbook (to the left of the e 4

heading Depth) and select the data
you want to see.

6. The Message Board (bottom panel)
shows any warning or error messages
that were generated during the
calculation. You should review these
messages to ensure that the calculations have performed as you
expected.

7. To view the results of the second calculation, select
Calculation 2 inthe Project Manager. Repute will
automatically update the Workbook and Graph Paper with this
calculation’s data.

[Docs]\Tutorials\Tutorial 1\Step 6.rpx captures everything you’ve done so far.

Step 7 — produce a report
In Step 7, you will produce a report summarising your calculations.

1. DISplay Reputels C:\Software Development\Users\Public\Doc
Reporter by Selecting the ario Build Wizards Tools Licence
View tab on the ribbon 7] A ills [!
and then CIiCking on the pecify Check | Review | Mews  Drawing = Project  Stockyr
. R‘ Board Manager
Review button. sps
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2. The Reporter will appear and automatically generate a report
together with a set of thumbnails.

(2 Reporter
£ B 3 i ShowTuenbents [0 H (&6 58 -

Repute Report

Project information (1m)
o o e Spenc iy
Name Sine 1 Descriptian Hapila In day and sand Froeet ID 0
i e pedcl
Dy e, s i
Role Date
Notes Creatad by the Project Wizard on 2024-Mar-05
‘Geometrical objects (1mo)
‘General Lacation Dimensions
A T TN
Cafegory  Ground Surfaces z om
e Comy P Wt n 1
(1ma)
e P s
rrrrrr UL loaded
3. You can navigate around the report using the controls on the

Reporter tab on the 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.

ware Development\Users\Public\Documents\Geocend

Home Insert Scenario Build Wizards Tools Licence View Reporter

] _ BProject ¢
2 (sl o U B o d & et

First  Previous Refresh Mext Last Fit Fit Zoom Zoom Madify  Print .
Page Page Page Page Width Height In Out e Sections ‘

Layout
4. You can also re-size the report using the Fit Width, Fit Height,
Zoom In, and Zoom Out controls.
5. You can choose what to include in your report by selecting or

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

6. 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.
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Step 8 —close the project
In Step 8, you will close and — optionally — save the project. (Note: this is not
available in the Trial Edition.)

1. Close the project by clicking on the File menu’s Close command.

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

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

You will find a copy of the project in its final form here:

[Docs]\Tutorials\Tutorial 1\Tutorial 1.rpx

What next?
Tutorial 2 shows you how to perform Fleming’s hyperbolic analysis.
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Tutorial 2. Fleming’s hyperbolic analysis

Introduction

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 built-in wizards,
thereby showing you how versatile the program’s user interface is.

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

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

e 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.

e Avertical load of 200 tonnes (approximately 2000 kN) is applied at
the centre of the pile.

e 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 only. Users of the Professional Edition should look at Tutorials 4-6.

Overview
e In Step 1, you will enter project information about the site and the
Engineer.

e In Step 2, you will define the site’s ground conditions.
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e In Step 3, you will create a bored pile and specify its cross-section and
concrete grade.

e |n Step 4, you will create the force applied to the pile.

e In Step 5, you will sleeve the pile through the made ground.

e In Step 6, you will create the scenario and calculation and link various
items together.

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

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

If Repute is not already running, open the program by pressing the Windows
key, typing Repute 2.5 inthe search bar, and clicking on the Repute
2.5 item that appears. Once the splash screen has disappeared, Repute
displays its Welcome screen.

If you have an existing project open, click Close on the program’s File 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 File menu
to create a blank project. :
Alternatively, click on the New button D B & Trtt:”
on the Quick-access toolbar, located . asept
on the right-hand side of Repute’s icon in the tile bar.

2. Open the Stockyard’s Project BT R
Information group by selecting the Scenario
Insert tab on Repute’s ribbon and E:::I] s s
then clicking on the Project Project | Ground Geotechnical S
R Informatl% Constituent
Information button.
3. In the Stockyard, hold the Ctr1 key down and click on the item

labelled Construction Site. A newly created site will
appear in the Project Manager (under Project Information >
Project Information).
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4, In the Project Manager, double-click on the newly created site
(Site 1)to open its Property Inspector.

5. In the Property Inspector, change o T— "
the Name to Wembley; enter e

Fleming’s hyperbolic
analysis in the Description box

Notes
[ Project Information

Description Fleming's hyperbolic analy -

and click OK to confirm what you Fgres T
have typed; and, finally, enter }-v?fdsdrﬁss
Figure 6 inthe Project ID box.

6. 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 > Project Information) as Party 1 and the
Property Inspector will display its default properties.

7. In the Property Inspector, change the Name of the newly created
party to Whitaker and Cooke and the roleto Engineer (if
not already selected).

[Docs]\Tutorials\Tutorial 2\Step 1.rpx captures everything you’ve done so far.

Step 2 — create the ground conditions
In Step 2, you will define the site’s ground conditions.
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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 P1ane Groundto
create it.

In the Property Inspector, change the
Name Ground Surface 1to
Horizontal ground butleave
the other (default) properties
unchanged.

Back in the Stockyard, open the
Grounds 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

E B ox

Common

B Bored Pile
E Borehole
% Clay
A% Construction Site
4 Force
‘J] Ground Water Table
H H-pile
£ Party
MM Pile Group
Plane Ground
== Rock Layer
Sand
& Situation

B8 Soil Layer

=

=

iZ| Common

I SR .

button in turn to display a tooltip indicating which panels they
control. Create the Clay by Ctr1-clicking on it.

In the Property Inspector, change the Name of the new Clay to
London Clay and enter the following properties: under the

heading Strength > Drained Strength, Peak friction = 23°; under
Strength > Undrained strength, Undrained strength = 100 kPa.
In the Stockyard, open the Geotechnical Constituents group and
create botha Soil Layer andaBorehole.

Select Layer 1 inthe Project Manager and then (in the
Property Inspector) change its Name to Clay layer, its
Thickness to 25 m, and select London Clay in its Soil box.
Now select Borehole 1 inthe Project Manager and (in the
Property Inspector) rename it Wembley borehole. Next,

press the Select ... button.
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9. In the dialog box that appears, click on the >> button to move
Clay layer from the Available layers box to the Selected
layers box. Click OK to confirm the changes.

Select items to include in "Wembley borehole®

Avwailable: Selected:
Clay layer

| @carcel | Qox |

[Docs]\Tutorials\Tutorial 2\Step 2.rpx captures everything you’ve done so far.

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

1. Right-click on the Stockyard and selected Concretes from the op-
up menu that appears. Then Ctr1-click on the concrete grade
C35/45.

2. In the Property Inspector, change the ’j’G d =
Young’s modulus (E) of the new tame remnds conoets

concrete to 19.5 GPa and its Name to
Fleming’s concrete.
3. Open the Structural Elements group

in the Stockyard and create a Bored |0 stfiness
[+) Young's modulus (E) 19.5GPa
P l l e. [#] Poisson's ratio (v) D,'z,,
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4, In the Property Inspector, change the Length of the new pile to
12.2 m and its Shaft diameter to 775 mm (its Base diameter will
automatically increase to 775 mm). Finally, select Fleming’ s
concrete in the Material name box.

[Docs]\Tutorials\Tutorial 2\Step 3.rpx captures everything you’ve done so far.

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

1. Open the Actions group in the il £
Stockyard and create a Force. teme Foree 1

2. In the Property Inspector, change the ——
Options > Variability flag of the new jmf:ﬁ:fn
force to Permanent. J;ﬁﬁfmn =

3. Change Fz (under Components of | e =
action) to 2000 kN, whereupon the s —
Resultant will automatically change N — oo
to 2000 kN. sn i

[Docs]\Tutorials\Tutorial 2\Step 4.rpx captures
everything you’ve done so far.

Step 5 —sleeve the pile
In Step 5, you will sleeve the pile through the made ground.

1. Open the Algorithms group in the Stockyard and create a No
contact algorithm.

2. In the Property Inspector, change the
Name of the new algorithm to
Length in made groundand
its Custom depth to 1.4 m. The NE
Algorithm Option will automatically j:giﬁmdem Ommmah
change to Custom depth. Inthe ple= e
example calculation, the No contact
depth will also change to 1.4 m

1 x

o}
=] General
Name Length in made ground
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(which is depth of ground that the calculation will ignore when
calculating shaft friction).

[Docs]\Tutorials\Tutorial 2\Step 5.rpx captures everything you’ve done so far.

Step 6 — create the scenario and calculation
In Step 6, you will create the scenario and calculation and link various items
together.

1. Open the Common group in the Stockyard and create a
Situation
2. In the Property Inspector, change the ’jmml e
scenario’s Duration to Transient = ——
(if not already set). Then, tick the Scenaros
following items so that they appear in areon —_—
this scenario (as you do so, they will | = amew
appear on the Drawing Board): jsrr;Etm;rleayuBfef«h:I:ts :
8 Geometry
e Wembley borehole ijrmmm =
e Pile 1 e _” T

e Horizontal ground
e Force 1

3. Open the Calculations group in the Stockyard and create a
Fleming’s Analysis.

4, In the Property Inspector, set the Scenario to Situation 1
and the No contact algorithm to Length in made ground.

5. Enter the following values for the calculation’s other properties:

Ultimate shaft load (Us) = 1994 kN; Ultimate base load (Ub) =
1002 kN; Base stiffness (Eb) = 33.125 MPa; Shaft flexibility (Ms)
= 0.17%,; and Effective column length (Ke) = 45%. These values
are taken directly from Fleming’s paper.

6. Finally, set the Maximum settlement ratio to 1%. This controls
how much of the load vs displacement curve is generated. You
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want to go up to about 8 mm displacement, which is 1% of the
pile diameter.

[Docs]\Tutorials\Tutorial 2\Step 6.rpx captures everything you’ve done so far.

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

1. Run the calculation by M es-x3 - CA\Software Devel
selecting the Build tab on File Home  Inset  Scenario Wizards
Repute’s ribbon and then j]:; XL g> )
CIICkIng on the bUtton Ca%i:leadt\uo‘i‘l Ca;{aLlliI:;?n‘l Calcuﬂl:rgﬁf‘l Cal ﬁ_- n S?tg;‘
|abe||ed Run Build Calculation
Calculation 1.

2. Repute performs the calculation and then changes to its
Checking Desktop (which displays the Workbook and Graph
Paper).

3. Your screen will now look something like this:

11111

e

Calculation 1
| Load v displacement

4, The Graph Paper displays a graph which is near-identical to
Figure 6 in Fleming’s paper, showing:
e base load vs displacement (in blue)
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e shaft load vs displacement (in pink)
e total load vs displacement (in green)

5. You can view the data on which this graph is based in the
Workbook (left).

Step 8 — close the project
In Step 8, you will close and — optionally — save the project. (Note: this is not
available in the Trial Edition.)

1. Close the project by clicking on the File menu’s Close command.

2. 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.

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

You will find a copy of the project in its final form here:

[Docs]\Tutorials\Tutorial 2\Tutorial 2.rpx

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

Introduction

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.

e Ground conditions comprise 8 m of medium strength sandy CLAY
overlying medium dense gravelly SAND. The clay has a representative
undrained strength of 45 kPa and a representative weight density of
18.5 kN/m3. The sand has a representative peak internal friction
angle of 36°, zero effective cohesion, and representative weight
density of 20 kN/m3. The sand’s constant-volume angle of shearing-
resistance is 33°.

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

e The pile studied is a 10 m long, 400 mm square pile made of concrete
with characteristic weight density of 25 kN/m3.

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

e 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 only. Users of the Professional Edition should look at Tutorials 4-6.

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

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

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

e |n Step 5, you will use the Action Wizard to create the forces applied
to the pile.

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

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

e In Step 8§, you will perform the calculations and review the results.

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

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

If Repute is not already running, open the program by pressing the Windows
key, typing Repute 2.5 inthe search bar, and clicking on the Repute
2.5 item that should appear. Once the splash screen has disappeared,
Repute displays its Welcome screen.

If you have an existing project open, click Close on the program’s File 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, select
design standards, and create a scenario to represent short-term conditions.

1. Open the Project Wizard il # 3 -
by selecting the Wizards File Home Insert Scenario Build
tab on Repute’s ribbon B

Project

and then clicking on the et
Project Wizard button.

Wizards Ir
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6.

When the Wizard appears, type Tutorial 3 inthe Project
name box. Choose the folder where you want to save this project
by using the Path control — for example, choose Desktop if you
want to save the project on Windows’ Desktop.

Enter Single pile design to Eurocode 7inthe
Description box and 03 in the Project ID box.

Project Wizard X

1. Enter the administrative details for your project

Project name
Path @l Desktop

Description Single pile design to Eurccode 7

Project ID 03

‘ ) Cancel ‘ O Back ‘ €) Next ‘ £ Finish |

Click Next to display page 2 of the Wizard. 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 1997-1:2004and IS EN 1997-1:2005 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

AS 2159:2009 ENV 1997-1:1994

BS 8004:1986

BS 8004:2015 NTC 2008
¥| BS EN 1997-1:2004 NTC 2018
Custom Design Standard SS EN 1997-1:2010

EN 1997-1:2004

Click Next to display page 3. Keep the Number of scenarios as 1
but change the Design Situation of Scenario 1to Transient.
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10.

3. Define the scenarios to create in this project

Number of scenarios 1 =

Scenario Design Situation
1

Click Next to display the final page of the Wizard. If you wish to
review any of the settings you have made, click Back to return to
the relevant page.

Click Finish to generate the project. The Project Wizard then:

e creates Site 1,Ground Surface 1,Design
Standard 1andDesign Standard 2,and
Situation 1

e adds Ground Surface 1toSituation 1

e creates a new project named Tutorial 3.rpx containing
all these items

Finally, rename the design standards to make it easier to identify

them later, as follows. In the Project Manager, right-click on

Design Standard 1 (under Design Standards > Limit State

Standards) and select Properties .... The Property Inspector will

appear. Change the Name of this standard to EC7 with UK

NA.

Repeat the previous step for Design Standard 2, renaming

itEC7 with Irish NA.

[Docs]\Tutorials\Tutorial 3\Step 1.rpx captures everything you’ve done so far.

Step 2 — create the borehole
In Step 2, you will use the Borehole Wizard to create a borehole containing
the clay and sand layers.
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1. Open the Borehole MeEe: w3 -
Wizard by selecting the

Wizards tab on Repute’s o @ % L

Insert Scenario Build Wizards

Borehole  Pile Group Action  Calculation Import Pile  u

ribbon and clicking on VR gy Mot G
the Borehole Wizard
button.

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

1. How rmany layers do vou want ta create?'

e 4

3. Click Next to display page 2 of the Wizard. Change Layer 1's
Ground type to Clay, it Thickness to 8 m, and its Weight
density to 18.5 kN/m3. Leave Layer 2’s Ground type as Sand and
its Weight density as 20 kN/m?but change its Thickness to 5 m.

2. Please =specify the thickness and ground type of each layer

| Layer| Ground type | Thickness | Weight density
1 Clay - am 18.5 kN/m=

2 Sand - 5m 20 kN/m3

4. Click Next to display page 3. Leave the clay’s properties
unchanged but change the sand’s Internal friction to 35°. Leave
its Cohesion at 0 kPa and leave the At Critical State? box
unticked.

3. Please enter the drained strength properties of each soil

|Lay3|| Soil Type Internal friction | Cohesion |At Critical 5
1 Clay 25 0 kPa

2 sand - TN

5. Click Next to display page 4. The sand does not appear on this
page since — as a fine soil — it does not have undrained strength.
Change the Undrained Strength (top) and Undrained Strength
(bottom) of the clay to 45 kPa.
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4, Please enter the undrained properties of each fine soil

|Layer| Soil Type |Undrained Strength (top] Undrained strength (bott

I 1 Clay 45 kPa

6. Click Next to display page 5. Since the ground profile does not
include rock, there is nothing to set on this page.

7. Click Next to display page 6. Leave the stiffness properties (i.e.
Shear Modulus) of both layers unchanged.

8. Click Next to display page 7. Tick Situation 1 toadd the new
borehole to that scenario.

9. Click Next to display the final page of the Wizard. If you wish to

review any of the settings you have made, click Back to return to
the relevant page.

10. Click Finish to generate the borehole. The Borehole Wizard then:
e creates Soil landSoil 2,Layer 1andLayer 2,

and Borehole 1

e links Soil 1toLayer 1
e links Soil 2toLayer 2
e addsLayer 1andLayer 2toBorehole 1

[Docs]\Tutorials\Tutorial 3\Step 2.rpx captures everything you’ve done so far.

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

1. Open the Stockyard’s
Geotechnlcal s Scenario Build Wizards
Constituents panel by E 5 [ | é e D
selecting the Insert tab e Gc?ﬁiél";ig e

on Repute’s ribbon and s

then clicking on the Geotechnical Constituents button.

2. Hold the Ctr1 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 > Water
Tables).
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3. In the Property Inspector (under Location > Relative Position),
change the Depth of Water Table 1tolm.

4, In the Project Manager, select Situation 1 (under Scenarios
> Situations).

5. In the Property Inspector, place a tick nextto Water Table 1
(under Geotechnical Constituents) to add the water table to this
scenario. The Drawing Board will refresh.

6. In this step, you have:

e created Water Table 1
e addedWater Table 1ltoSituation 1

[Docs]\Tutorials\Tutorial 3\Step 3.rpx captures everything you’ve done so far.

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

grade.

1.

Display
Repute,s e Home Insert Scenario Build Wizards Tools Licence View 3
B O R @A L 8 B ¢
Construct Welcome Normal | Construct | Specify | Check Review News | Drawing  Project  Stockyard  Pr
Board Manager In<
desktop by Deskops ’ '

selecting the View tab and clicking on the Construct button. The
program will display the Drawing Board, Project Manager, and
Stockyard.

Right-click anywhere inside the Stockyard to display its context
menu and select the Concretes command. The Concretes group
will open.

Create the concrete by holding the Ctr1 key down and clicking
on C30/37.(When the Ctrl key is pressed, Repute
automatically creates an instance of the item that is selected in
the Stockyard.) The newly created concrete will appear in the
Project Manager (under Materials > Concretes).

Next, click on the Stockyard’s Structural Elements caption (near
the bottom of the Stockyard). The Structural Elements group will
open.
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5.

10.

Create the pile by holding the Ctr1 key down and clicking on
Square Pile.The newly created pile will appear in the
Project Manager (under Structural Elements > Piles).

In the Project Manager, right-click on Pile 1 and select
Properties .... The Property Inspector will appear.

In the Property Inspector, change the B —
Material name (under Material Eram— on
Properties) from Not specified j{:zm E

to Concrete 1.Then change the e =
pile’s Length (under Dimensions) to @ padan v

10 m and its Breadth (under Section | s creeri
Properties) to 400 mm. Leave all EAW E :
other properties of the pile B Secten Poperues

unchanged.

Returning to the Project Manager,

select Situation 1 (under Scenarios > Situation).

In the Property Inspector, place a tick nextto Pile 1 (under
Structural Elements) to add the pile to this scenario. The Drawing
Board will refresh.

In this step, you have:

e created Concrete landPile 1

e linked Concrete l1toPile 1

e addedPile 1toSituation 1

[Docs]\Tutorials\Tutorial 3\Step 4.rpx captures everything you’ve done so far.

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

Home Insert Scenario Build Wizards Tools

A LA B B

Borehole  Pile Group ~ Action  Calculation Import Pile  In
Wizard...  Wizard.. | Wizard...  Wizard... Group... L

Wizards Import
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and clicking on the Action Wizard button.

2. When the Wizard appears, increase the No. of forces to 2;
Force 1and Force 2 will be created.
3. 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. Leave all other
properties unchanged (at zero).

1. Define the forces to create in this project

Mo. of forces 2

Force | Fx (kN) | Fy (kN) | Fz (kN) | Wariability | 3 (m) ‘ v (m) ‘Depth (m)l
|| 1 0 kN 0 kN 650 kN Permanent 0 o 0
1<) 2 0 kN 0 kN 250 kN Variable - 0 0 0
et gt bt it T A o T e
4, Click Next to display page 2 of the Wizard. Since no moments are
applied to the pile, leave the No. of moments as 0.
5. Click Next to display page 3. Increase the No. of combinations to

1; Combination 1 will be created. Click on the label None
selected under the column Forces to include and then tick
Force 1andForce 2.

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

Mo. of combinations 1

| Combination |Fﬂr:as to include |Mnments to include
U 1 Force 1;Force 2 - MNone selected
¥ Force 1

S T S A i P o WY N S
6. Click Next to display the last page of the Wizard. If you wish to

review any of the settings you have made, click Back to return to
the relevant page.

7. Click Finish to generate the actions and their combination. The
Actions Wizard will then:
e create Force 1and Force 2
e create Combination 1
e addForce 1landForce 2toCombination 1

8. Returning to the Project Manager, select Situation 1 (under
Scenarios > Situations).
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9. Then, in the Property Inspector, place a tick next to
Combination 1 (under Actions) to add the combination to
this scenario. The Drawing Board will refresh.

[Docs]\Tutorials\Tutorial 3\Step 5.rpx captures everything you’ve done so far.

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 A8 R . m

Borehole  PileGroup  Action  Calculation Import Pile |-
Wizard...  Wizard..  Wizard... leanﬁ Group... L

Wizards Impert

Home Insert Scenario Build

ribbon and then clicking
on the Calculation
Wizard button.

2. When the Wizard appears, tick 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.)

’ F\emlngs H_ﬁE‘ﬂJ’D'IIC B ...ysls R ks

‘SW‘ Pritom .. g AP ’.}
3. Click Next to display page 2 of the Wizard. Select EC7 with
Irish NA.
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2. Select the design standard to apply 3

MNone

EC7 with UK NA

4, Click Next to display page 3. Tick Situation 1.

5. Click Next to display the final page of the Wizard. If you wish to
review any of the settings you have made, click Back to return to
the relevant page.

6. When you are ready, click Finish to generate the first calculation.
The Calculation Wizard then:

e createsCalculation 1
e linksSituation 1ltoCalculation 1
e |inksEC7 with Irish NAtoCalculation 1

[Docs]\Tutorials\Tutorial 3\Step 6.rpx captures everything you’ve done so far.

Step 7 — customize the calculation
In Step 7, you will specify precise details of how the calculation is to be
performed, following the decisions made by Bond and Harris, 2008.

1. Open the 3 - D
Stockya rd's € Scenario Build Wizards Tools Licence View Drawing Board
Algorithms = o £ s b T e €

Ground  Geotechnical  Structural  Section Geometriy Action  Design Algorithm  Scer

group by Constituent  Element o Standard [
selecting the
Insert tab on Repute’s ribbon and then clicking on the Algorithm
button.

2. Hold the CTRL key down and click on No contact
algorithmin the Stockyard. Then, in the Property Inspector,
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change the Name of the new algorithm to No skin
frictionandenter Ignore skin friction above
water table inits Notes field. Enter a value of 1.0 m into the
Custom depth box, whereupon Algorithm > Option will
automatically change to Custom depth.

3. Hold the CTRL key down ne
and click on Alphain
the Stockyard. Change

0.3

(=] Example Calculation

the Name of the new +] Undrained strength 50 kPa

a|gorithm to Alpha in +] Vertical effective strese 100 kPa
(+] Slenderness ratio 10

clay and enter From & Alphs o

US Army Corps of Link
Engineers inits Notes
field. Enter a value of 0.8 into the Custom alpha box, whereupon
Algorithm > Option will automatically change to Custom
alpha.

4, Hold the CTRL key down and click on Earth pressure
coefficient inthe Stockyard. Change the Name of the new
algorithmto Ks in sand and enter Ng/50 in its Notes field.
Enter a value of 1.59 into the Custom compression coefficient
box, whereupon Algorithm > Option will automatically change to
Custom earth pressure coefficient.

5. Hold the CTRL key down and clickonWall friction inthe
Stockyard. Change the Name of the new algorithm to Delta
in sandandentercritical state friction angle
in its Notes field. Enter a value of 33° into the Custom friction
value box, whereupon Algorithm > Option will automatically
change to Custom friction value.

6. Hold the CTRL key down and click on Bearing capacity
algorithmin the Stockyard. Change the Name of the new
algorithm to Ng in sand. Change the Option to
Berezantzev. In the Example Calculation group, change the
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Angle of shearing resistance to 35° and the Slenderness ratio to
25. The value of Nq will update (to 47.23), while Nc remains Not
specified (Berezantzev’s algorithm is only applicable to
sands, hence N is not available).

7. In the Project Manager (under Calculations > Single Pile
Calculations), select Calculation 1.
8. In the Property Inspector, link the calculation to the algorithms

you have just created by selecting the appropriate items in the
drop-down boxes next to the following headings.

9. Under Algorithms: L i
e No contact algorithm — select No e Coaion 1
skin friction :
10. Under Soils: hotes Created by the Caastio -
e Undrained adhesion — select e —— -
Alpha in clay | omirs o -

Drainage condition

[ Drained | ©) Undrained

e Earth pressure coefficient —

Minimum no of nodes 100 <

selectKs in sand e L)

e Wall friction (delta/phi) —select |5 a0 :
Delta in sand e i _focf Fin :
e Bearing capacity in soil — select e :
Nq in sand N SOiLl;urameu adhesion Alpha in day -
11. Finally, set the Drainage condition to S p— .
Wall friction (deltaj; Delta in sand -
Undrained to tell the program to o e -
base the calculation in clay on total o -

stresses.

[Docs]\Tutorials\Tutorial 3\Step 7.rpx captures everything you’ve done so far.

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

1. Run the calculation by m
selecting the Build tab on EEEESSLISSSICS
Repute’s ribbon and then j:}; <{_> <= <>

Schedule Validate Run Re-run Schedu!
Caleulation 1 Calculation 1 | Caleulatign 1 Calculation Situatior:

Build Calculation
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clicking onthe Run Calculation 1 button.

2. Repute will perform the specified calculation and then change to
its Check Desktop (which displays the Workbook and Graph
Paper). Your screen will now look something like this:

Resistance (kH)
E) w0

W o)

3. The Graph Paper (middle panel) shows the:
o effect of actions (E, equal to the sum of the applied forces
and the self-weight of the pile) increasing with depth
e separate components of tensile resistance (R:), base
resistance (Rp), and shaft resistance (Rs) also increasing with
depth
e the total compressive resistance (R. = Rs + Rp) exceeding the
effect of actions (R. > E) at a depth between 11 and 12 m
4, The Workbook (left panel) shows the same information in
tabular format. The Workbook contains a lot more information
than is initially shown. To display this additional information, click
on the button in the top-left-hand corner (labelled *) and select
the data you want to see. The picture here shows results for the
depth 10 m.
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[ n
Drag a column header here to group by that column
Actions Material Properties Effects of A Resistance
General
Design values Design values Design value Design values
Depth Fd wd phi,d od cu,d | Skin friction | Bearing Ed Rst,d Rs,d Rbyd RE,d
() (ki) (ki [§] (kPa) (kpay (kpa; DV(Eg:)’E (ki) (k) (ki) (k) (ki
| a.z9 975 F7A7 36 o 95.55 7253.16 niz.17 -209.55 257.91 510,11 768.02
| 939 975 37.58 36 o 9661 7281.05 101258 -215.1 264,74 512,07 770,61
| 949 75 37.98 36 0 a97.67 7310.18 101298 -220,71 271.64 514,12 785,76
| X 75 38.38 36 0 95,73 7340.39 101338 -226.37 278,61 516,25 794.86
| a7 75 38,79 36 0 998 737169 1013.79 -232.1 285.67 518.45 04,11
a3 a7s 39.19 36 0 100.86 7403.99 1014.19 -237.89 292.79 520.72 B13.51
[] . o 1014.6 300 B23.05
. 1015.4 314.63 527.91 B42.54
794197 101581 322,06 53042 852,48
797841 101621 -267.77 329,56 532,99 862,55
7615.53 101662 -273.93 337.14 5306 §72.74
7653.31 017,02 -280.15 3448 538,25 583,06
76917 101742 -286.43 352,853 540,95 593,49
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
published version of that Annex.
6. You can check this by selecting the
View tab on Repute’s ribbon and then

clicking on the Specify button. Then,

select EC7 with Irish NAinthe

Project Manager to display its

properties in the Property Inspector —

the value given for Options > Model
factor on resistance is 1.75.

85 Property Inspector L ox
(=) General

Name EC7 with Irish NA

Type
Category

Kind

Notes Created by the Project W ~

Reference

m]fcs]

-] Options

Design Approach
Combination
() Mode! factor on resista

Design Approach 1 -
Combination 2 -
175

& Partial factors

LTS - - =

A Repute project that reproduces Bond and Harris’s results can be found

here:

[Docs]\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-clicking on it (look under Calculations
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> Single Pile Calculations) and selecting the Edit > Duplicate

command.

2. In the Property B0 property Inspector 7 x
Inspector, change the [ General

Mame UK calculation

Name of the neWIy Type Longitudinal ULS
created calculation to UK Category Single Pile Calculations
calculation andits Kind Calculations
Design Standard to EC7 Motes Created by the Calculation =
with UK NA. (=] Links

3. In the Project Manager, Scenanio :';E‘:I‘:: LIJK - .
select the Design = options '
Standard EC7 with Lo Coe
UK NA (under Design Standards > Limit State Standards).

4, Then in the Property Inspector, set Options > Pile testing to

Investigation tests. The values of the model factor and
the resistance factors will change. This setting is appropriate
when the calculated resistance will be checked by static pile load
tests taken to ultimate load.
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5. In the Project Manager, select the UK calculation (under
Calculations > Singler Pile Calculations) and then run the
calculation by selecting the Build tab on Repute’s ribbon and
clicking onthe Run UK calculation button. Your screen
will now look something like this:

[Docs]\Tutorials\Tutorial 3\Step 9.rpx captures everything you’ve done so far.

Step 10 — close the project
In Step 10, you will close and — optionally — save the project. (Note: this is not
available in the Trial Edition.)

1. Close the project by clicking on the File menu’s Close command.

2. 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.

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

You will find a copy of the project in its final form here:
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[Docs]\Tutorials\Tutorial 3\Tutorial 3.rpx

What next?
Tutorial 4 shows how the boundary element method can be used to analyse a

pile group.
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Tutorial 4. Pile group in clay and sand

Introduction

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

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

e 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.

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

e The bored 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
Young’s modulus (vertically and horizontally) of 30 GPa.

e 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.

e 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 only. Users of the Standard Edition should look at Tutorials
1-3.

Overview

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

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

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

e In Step 4, you will enter the stiffness parameters for Soils 1 and 2.
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e In Step 5, you will use the Action Wizard to create the actions applied
to the pile group.

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

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

e |n Step 8, you will produce a report summarising the calculation.

e InStep 9, you will close and (optionally) save the project.

If Repute is not already running, open the program by pressing the Windows
key, typing Repute 2.5 inthe search bar, and clicking on the Repute
2.5 item that should appear. Once the splash screen has disappeared,
Repute displays its Welcome screen.

If you have an existing project open, click Close on the program’s File 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. Open the Project Wizard  JulLE 3 -
by selecting the Wizards s
tab on Repute’s ribbon ?t
and then clickingonthe ™% - oo
Project Wizard button.
2. When the Wizard appears, type Tutorial 4 inthe 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,
the file will be saved in your Documents folder.

3. Enter Pile group in clay and sand inthe Description
box and 04 in the Project ID box.
4, Click Next to display page 2 of the Wizard. Since we are not going

to use a design standard, there is nothing to set on this page.
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5.

Click Next to display page 3. In the table, change the Design

Situation of Situation 1 to Persistent (if it is not already set).

Click Next to display the final page of the Wizard. If you wish to

review any of the settings you have made, click Back to return to

the relevant page.

When you are ready, click Finish to generate the project. The

Project Wizard then:

e createsSite 1,Ground Surface 1,andSituation
1

e adds Ground Surface 1toSituation 1

e creates a new project Tutorial 4.rpx containing all
these items

[Docs]\Tutorials\Tutorial 4\Step 1.rpx captures everything you’ve done so far.

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.

Open the Pile Group

Wizard by selecting the - -
Wizards tab on Repute’s A E R L

Borehole | PileGroup  Action  Calculation Import Pile I

Insert Scenario Build

Wizard... ‘Wizard, Wizard... Wizard... Group... Loe

ribbon and clicking on ol -
the Pile Group Wizard button.

When the Wizard appears, choose the
Predefined plan arrangement and change the < ] 8l (
Total number of piles to 4. The picture on the left- t = ¢

hand side of the Wizard will change to show you y ‘w.m..,,J
the default 2 x 2 pile arrangement. Change the

Spacing between the piles to 3000 mm but leave the Cover at its

default value (150 mm).

L A
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1. Specify the plan arrangement and number of piles

Choose a plan arrangement

o Predefined Custom

Select the number of piles

Total number of piles 4 -

Specify the dimensions

[+[2% Spacing (s) 3000 mm

150

3. Click Next to display page 2 of the Wizard. If not already set, set
the pile typeto (Cast-in-place Concrete) Bored
Pile.

2. Select the pile type

Choose the pile type

@ (Cast-in-place Concrete) Bored Pile
(Cast-in-place Concrete) Augered Pile
(Pre-cast Concrete) Sguare Pile
(Pre-cast Concrete) Spun Pile
Micropile
(Steel) H Pile
(Steel) Pipe Pile

4. Click Next to display page 3. Change the Concrete class to
C20/25 and the Diameter/Breadth to 1050 mm. By default,
this concrete’s Young’s modulus will be set to 30 GPa (not

shown).

3. Select the pile material and section

Choose the material

Concrete class cz20/25 -

Steel grade 5235 v

Choose the section

Diameter/Breadth 1050 mm -

H-zection HPF 10 x 57 w

S P et SN
5. Click Next to display page 4. Change the Embedded length (L) to
20 m but leave the Upstand (U) as 0 m.
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4. Enter the pile length and upstand

[#[2Z Embedded length (L) 20m
& B Upstand (U) |

6. Click Next to display page 5. Leave all the values on this page as
zero — this will position the pile group centrally in the co-ordinate
system (and not rotated).

5. Enter the location and rotation of the group centroid

[#[:% X position (dx) om
#[ZZ ¥ position (dY) om
(][ Rotation (dtheta) oo
ra ~
oY, .
gl do

7. Click Next to display page 6. Tick Situation 1 toadd the pile
group to the scenario.
8. Click Next to display the last page of the Wizard. If you wish to

review any of the settings you have made, click Back to return to
the relevant page.
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9.

10.

When you are ready, click Finish to & ® X

generate the pile group. The Pile ltems
EI"% Project Information

GrOUp leard then: E% Project Information
e createsPiles 1to4 b Site 1
[—]--{Eﬂ Geometry
[ ] creates Pile Group 1 E-m Ground Surfaces
‘gl Ground Surface 1
[ ] creates Concrete 1 El-#% Scenarios
e linksPiles 1to4 to S e
Concrete 1 EHE Struct
- Piles
e addsPiles 1to4 toPile -
Group 1
e addsPile Group 1lto
Situation 1
. Ela Materials
In the Property Inspector, set the Pile 5§ Concretes
Cap > Pile cap thicknessto 1.5 m -l Concrete 1
and press ENTER. P S R S

[Docs]\Tutorials\Tutorial 4\Step 2.rpx captures everything you’ve done so far.

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

1.

"R

Open the Borehole

File Home Insert Scenario Build Wizards Tools Lice)

Wizard by selecting the a & & —r
. ) L:E
Wizards tab on RePUte S Project | Borehole  Pile Group  Action  Calculation  ImportPile  Imp..
. . . zard Wizargl,.. Wizard...  Wizard... Wizard... Group... Loao
ribbon and clicking on B e

the Borehole Wizard button.

When the Wizard appears, increase the number of layers to 2.
Click Next to display page 2 of the Wizard. Change the Ground
type of Layer 1to Clay, its Thickness to 8 m, and its Weight
density to 18 kN/m?3. Leave the Ground type of Layer 2 as
Sand but change its Thickness to 20 m and its Weight density to
21.5 kN/m3.
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2. Please =specify the thickness and ground type of each layer

| Layer| Ground type | Thickness | Weight density
1 Clay - am 18 kN/m3=
2 Sand - 20m 21.5 kN/m?2

Click Next to display page 3. Change the Internal friction angle of
Layer 1to25°andthatof Layer 2 to 36°. Leave the
Cohesion of both soils as 0 kPa and the At Critical State? boxes
unchecked.

3. Please enter the drained strength properties of each soil

|Lay5|| Soil Type | Internal friction Cohesion At Critical 5
| Clay 25 0 kPa
2 Sand 36 ° 0 kPa

Click Next to display page 4. Change the Undrained strength
(top) of Layer 1 to 100 kPa and its Undrained strength
(bottom) to 600 kPa. This strength increase will occur over the
full thickness of Layer 1,i.e. 8 m (as specified above). Layer
2 does not appear on this page because — as a sand — it has no
undrained properties.

4, Please enter the undrained properties of each fine soil

|Layer| Soil Type |Undrained Strength (top]|Undrained strength (bott
1 Clay 100 kPa

Click Next to display page 5. Since the ground profile does not
include rock, there is nothing to set on this page.

Click Next to display page 6. For Layer 1, to obtaina large-
strain undrained Young’s modulus E, = 40 MPa, enter its Shear
modulus G1 as 13 . 33 MPa, which is equal to E,/2(1 + w) = E./3,
with a Poisson’s ratio 1, = 0.5. Leave its Shear Modulus GO value
as 100 MPa.

For Layer 2,to obtain a large-strain drained Young’s modulus
E' =50 MPa, enter its Shear modulus G1 as 1 9. 23 MPa — which
is equal to E'/2(1 + v) = E'/2.6, with a Poisson’s ratio v=0.3.
Leave its Shear Modulus GO value as 100 MPa.
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10.

11.

6. Please enter stiffness properties for each ground type

|Laver| Ground Type Shear Modulus GO Shear Modulus G1
1 Clay 100 MPa 13.33 MPa
2 Sand 100 MPa

Click Next to display page 7. Tick Situation 1 toadd the
borehole to the scenario.

Click Next to display the last page of the Wizard. If you wish to
review any of the settings you have made, click Back to return to
the relevant page.

When you are ready, click Finish to generate the borehole. The
Borehole Wizard then:

e creates Soils 1-2

e creates Layers 1-2

e creates Borehole 1

o links Soil 1toLayer 1

o links Soil 2toLayer 2

e addsLayers 1-2toBorehole 1

e addsBorehole 1toSituation 1

[Docs]\Tutorials\Tutorial 4\Step 3.rpx captures everything you’ve done so far.

Step 4 — modify the soils’ stiffness properties
In Step 4, you will modify the stiffness properties of Soils 1 and 2.

1.
2.

Select Soil 1 inthe Project Manager (under Materials > Soils).
In the Property Inspector, change the value of Stiffness >
Undrained Young’s modulus (Eu) > Large strain stiffness >
Undrained Young’s modulus (Eu) to 40 MPa (from 39.99 MPa).
The Stiffness ratio G1/GO0 is shown as 13.33%, which is obtained
by dividing the Small strain stiffness > Shear modulus (G) value
of 100 MPa (= Go) by Large strain stiffness > Shear modulus (G)
value of 13.33 MPa (= Gi). Look under the heading Stiffness >
Shear modulus (G) for these values.
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4.

Type 0.5 in the Stiffness > Anisotropy box to change the Large
strain stiffness > Horizontal Young’s modulus (Eh) value to 20
MPa (i.e. 40 MPa x 0.5).

Back in the Project Manager, select Soil 2. The Property
Inspector will change to display its properties.

Under the heading Depth, check that Reference depth 1 (z,refl)
is equal to 8 m (this is the top of the soil layer) and Reference
depth 2 (z,ref2) is equal to 28 m (this is the bottom of the layer).
Under the heading Stiffness, check that the Poisson’s ratio (v) of
this soil is equal to 0.3.

Under the heading Young’s modulus (E) > Large-strain stiffness,
expand the heading Variation with depth by clicking on the +
button. Enter 250 MPa into the E’,ref2 box. The value of Young’s
modulus gradient (dE/dz) will change to 10 MN/m?3 — equal to
(E',refl — E',ref2) / (z,refl — z,ref2) = (250 MPa — 50 MPa)/(28 m
-8 m).

[Docs]\Tutorials\Tutorial 4\Step 4.rpx captures everything you’ve done so far.

Step 5 — create the forces and moments
In Step 5, you will use the Action Wizard to create loads applied to the pile

group.

1.

Home Insert Scenario Build Wizards Tools

Open the Action Wizard
A B R W -

by selecting the Wizards
tab on Repute’s ribbon tontie oo [ cooiien | mpotivie n.
and clicking on the e iy W e | g L
Action Wizard button.

When the Wizard appears, increase the No. of forces to 2. Set
the Fz value of Force 11to 12000 kN, its Variability to
Permanent, and its Depth to —1.5 m. Set the Fx value of Force
2to 1000 kN, its Fz value to 0 kN, and its Depth to —1.5 m but
leave its Variability as Variable.

Import



Repute 2.5 Quick-Start Guide Page |61

1. Define the forces to create in this project
No. of forces 2 <
| Force | Fac (kN) | Fy (kN) | Fz (kN) ‘ Variability | x (m) | v (m) |Depth (m)
1 0 kN 0 kN 12000 kN Permanent 0 0 2LE
2 1000 kN 0 kN 0 kN Wariable 0 0 -1.5
3. Click Next to display page 2 of the Wizard. Increase the No. of

moments to 1. Set the My value of Moment 1 to 500 kNm and
its Depth to —1.5 m but leave its Variability as Variable.

2. Define the moments to create in this project
No. of moments 1 :
| Moment |M>c (kNm) ‘ My (kNm)| Mz (kNm) | Variability | x (m) | v (m) |Depth (m)
1 0kNm 500 kNm O kNm wariable 0 0 B -
4, Click Next to display page 3. Increase the No. of combinations to

1. Under the column Forces to include, click the text None
selected and thentick Force 1 and Force 2. Click away.
Then, under the column Moments to include, click the text None
selected and then tick Moment 1. Click away.

3. Define the combinations of actions to create in this project
No. of combinations 1 -
| Combination |Forces to include Moments to include
5. 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.
6. When you are ready, click Finish to generate the actions and their

combination. The Actions Wizard then:
e createsForces 1 and 2
e createsMoment 1

creates Combination 1

adds Forces 1 and 2 and Moment 1 to
Combination 1
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7.

Going back to the Project Manager, select Situation 1
(under Scenarios > Situations).

Then, in the Property Inspector, tick Combination 1 (under
Actions) to add the combination to this scenario. The Drawing
Board will automatically update.

[Docs]\Tutorials\Tutorial 4\Step 5.rpx captures everything you’ve done so far.

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

Home Insert Scenario Build Wizards Tools

AL A E B

Wizard by selecting the

Wizards tab on RepUte'S Borehole  Pile Group  Action | Calculation Import Pile  Im.
ribbon and then clicking e
the Calculation Wizard button.

When the Wizard appears, select Boundary Element
Analysis. (The calculations that appear here depend on which

Import

edition of Repute you are running. The Enterprise Edition
provides more calculations than the Standard and Professional
editions.)

1. Select the calculations you want to create

v/ Boundary Element Analysis

Fleming's Analysis

Longitudinal ULS

Randolph's Analysis

Click Next to display page 2 of the Wizard. Since there are no
design standards to select from, there is nothing to do on this
page.

Click Next to display page 3. Select Situation 1 to link the
boundary element analysis to that scenario.
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5. Click Next to display the last page of the Wizard. If you wish to
review any of the settings you have made, click Back to return to
the relevant page.

6. When you are ready, click Finish to generate the calculation. The
Calculation Wizard then:

e createsCalculation 1
e linksCalculation 1toSituation 1

7. In the Property Inspector, for ’j’GI o
Calculation 1, changethe e Calataton |
Stress-strain model (under Options) e
to Linear-elastic. The strength Notes Created by he Calaatir «

of the soils is irrelevant in a linear- J‘L: —
elastic analysis and hence it does not Dot Shandad
matter whether the Drainage

(= options
Drainage condition @ Drained Undrained

Filecap stiffness

Stress-strain model

condition is set to Drained or —— TER T

Save results

Undrained. | Advanced options

[Docs]\Tutorials\Tutorial 4\Step 6.rpx captures everything you’ve done so far.

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 Build tab on LS S s
Repute’s ribbon and <o 2‘(> s <
clicking on the Run e CalcuBIL;?iRQW S
Calculation 1 kel Coloabin
button.

2. Repute willrun Calculation 1 andthen 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.
3. Your screen will now look something like this:
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piles, select Axial force

Fz in the drop-down box labelled Pile Group on the Graph Paper

tab. The graph will change to display:
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Step 8 —close the project
In Step 8, you will close and — optionally — save the project. (Note: this is not
available in the Trial Edition.)

1. Close the project by clicking on the File menu’s Close command.

2. 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.

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

You will find a copy of the project in its final form here:

[Docs]\Tutorials\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.
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Tutorial 5. Pile group in stiff clay over a rigid layer

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

e Specify a non-linear analysis

e Introduce a rigid layer into the calculations

e Produce a load displacement graph for the pile cap
e  Print the results of your calculations

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

e The ground conditions at the site comprise 35 m of stiff clay (Young's
modulus 75 + 10 z 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.

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

e The water table is at the ground surface.

e The piles will be installed on a 2 x 2 grid, at 3 m spacing (centre-to-
centre) along the edge of the grid. Each pile is 20 m long, 1.05 m in
diameter, with a free-standing length of 0.5 m 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 4.

e 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.

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

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

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

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

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

e In Step 4, you will create a layer, borehole, and water table.

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

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

e In Step 7, you will perform the calculation.

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

e InStep 9, you will close and (optionally) save the project.

If Repute is not already running, open the program by pressing the Windows
key, typing Repute 2.5 in the search bar, and clicking on the Repute
2.5 item that should appear. Once the splash screen has disappeared,
Repute displays its Welcome screen.

If you have an existing project open, click Close on the program’s File 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. Open the Project Wizard [l
by Se|eCtII’lg the Wizards File Home Insert Scenario Build
tab on Repute’s ribbon B

Project

and then C“Cking on the Wizard.h\
Project Wizard button. Wizsrds y
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When the Wizard appears, type Tutorial 5 inthe 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 your Documents folder.) Enter Pile group
in stiff clay over a rigid layerinthe
Description box and 05 in the Project ID box.

Click Next to display page 2 of the Wizard. Since we are not going
to use a design standard, there is nothing to set on this page.
Click Next to display page 3. Since the Design Situation of
Situation 1 isalreadysetto Persistent, there is nothing
to change on this page.

Click Next to display the final page of the Wizard. If you wish to
review any of the settings you have made, click Back to return to
the relevant page.

Click Finish to generate the project. & Pproject Manager 2 x
The Project Wizard then: ltems
e creates Site 1,Ground &3 Project Information
. , e E Project Information
Surface 1,and Situation @ site 1
1 E| {_E_H Geometry
S - Ground Surfaces
e addsSite 1 and Ground gl Ground Surface 1
. . E| - Srenarios
Surface 1toSituation 1 Bl Situations
e creates a new project with 15 Situation 1
Tutorial 5.rpx withall

these items in it

[Docs]\Tutorials\Tutorial 5\Step 1.rpx captures everything you’ve done so far.

Step 2 — create the pile group
In Step 2, you will create four piles and connect them together in a pile

group.

1.

Switch to Repute’s

Insert Scenario Build Wizards Tools Licence View Drawing By

Construction Desktop by R Ok

Select|ng the View tabon ' e g uct | Specify Check Review News ,éaw.zg MEJCt Stockyard IP”
osrd Mansger In
Repute’s ribbon and e
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clicking on the Construct button. (The Construction Desktop
displays the Drawing Board, Project Manager, and Stockyard.)
Right-click anywhere in the Stockyard and select Concretes from
the pop-up menu to open the Concretes group. Then:

e clickon C20/25, keeping the left mouse button pressed

e dragthe cursor away from the Stockyard (whereupon the

cursor will change to

8 Project Manager
Items

signal the dragging
operation) and
position it over the
Project Manager

e release the mouse
button to drop the
concrete in the
Project Manager

1 {3 Geometry
- Scenarios
B-< Stuatons

+ [E, Project Information

=) Stuaton 1

L | & Stockyard " x

Concretes

@ c35/45
& cso/s0
& casfss
& csomo

(where it will appear as Concrete 1, under the heading

Materials > Concretes).
Back in the Stockyard, click on the
heading Structural Elements to open
the Structural Elements group. Then
draga Bored Pile to the Project
Manager as described above.
Repeat the previous instruction for a
Pile Group.
Switch to Repute’s Specification
Desktop by selecting the View tab on
Repute’s ribbon and clicking on the
Specify button. (The Specification
Desktop displays the Drawing Board,
Project Manager, and Property
Inspector.)

8 Project Manager B x

Items

EI"E Project Information
E|E| Project Information
L Site 1
EI&H Geometry
= Ground Surfaces
- @l Ground Surface 1
El-#= Scenarios
El-f& Situations
b Situation 1
EIG Materials
B-§ Concretes
b @ Concrete 1
EI"E Structural Elements
=1l Piles
C @ Pilet
E|'|'|'|'|I Pile Groups

------ T Pile Group 1
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6.

In the Project Manager, select Pile 1 (under Structural
Elements > Piles). The Property Inspector will change to show its

properties.
In the Property Inspector:
e under Location > Relative

Position, change both the pile’s X-
position and Y-positionto 1.5

m.

e under Section Properties, tick the
box Has casing and change the

pile’s Shaft diameter to 1050

mm. The pile’s Base diameter will |

change to 1050 mm as well.

e under Material Properties, select

Concrete 1 inthe Material
name box.

e under Dimensions, change the
pile’s Length to 20 m (if not

already set) and its Free-standing lengthto 0.5 m.

Next, duplicate Pile 1 = s
by right-clicking on it in EIIII'P"\IE‘

the Project Manager and
selecting Edit > Duplicate
on the pop-up menu.
Pile 1 - Copy will
appear in the Project
Manager and its

80 property Inspector nox
(2 General
Name File 1
Notes
Validate to EN 1535 v
& Location
& Relative Position
[+ X-position L15m
(#] Y-position 15m
[#) Depth -0.5m
@ Absolute Position
@ Pile toe
(= Dimensions
[+ Length
[+] Free-standing length
3 Rake 0°
(3 Rake orientation 0°
N odul ..
(3 Anisotropy 1
B Section Properties
(3 Shaft diameter 1050 mm
Has casing v
(+] Base diameter 1050 mm
[# Circumference 329.87 am
. ~uly
Elements |& Absolute Posivion o
| Pile toe
Properties... F12
" . 20m
: g length 0.5m
Create nath 19.9m
Edit v Copy CtrleC
Select All == -
Expand Al Delete Ctri+Del
Collapse Al Duplicate (. Ctrl+D
Sort »
o
Print Preview erties
Print... CuleP F Notspedied
Refresh Fs

e e e

properties will be displayed in the Property Inspector.
In the Property Inspector, change the Name of the copied pile to
Pile 2andits X-positionto-1.5 m. Leave all its other

properties unchanged.
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10.

11.

12.

13.

14.

Duplicate Pile 2 viathe Edit > Duplicate command (as
described above) or — even quicker — select Pile 2 andthen
press CTRL+D to duplicate it.

In the Property Inspector, change the Name of the copied pile to
Pile 3 and its Y-positionto —1 .5 m, keeping its X-position as
-1.5m.

Finally, duplicate Pile 3, changing the duplicate’s Name to
Pile 4 andits X-position to (plus) 1.5 m and keeping its Y-
position as -1.5 m.

Next, select Pile Group 1inthe —|%reetvisec =
Project Manager and, in the Property iy iy
Inspector:
e change its Level (under the e

heading Location > Absolute BEi——

Position) to 0.5 m. i =
o tick all four piles (under the Jih:'.’:lg“ 005

heading Piles) S o
e change the Pile cap thickness to T =

1.25 m (under the heading Pile ——

Cap) and click the Resize button | | = S

to ensure the pile cap’s s ’

dimensions reflect the piles’ new  |ormcn ’

positions ng:nzhnpl g —— E%c.ap
Finally, in the Project Manager, select | = oo o
Situation 1 (under Scenarios > e >
Situations) and tick Pile Group 1 | cacecmnria  1xn
in its Property Inspector to add the Qoo ot
pile group to the scenario. @ vt o Nmmé
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15. The Drawing Board will now look
something like this (note that the pile
cap appears in yellow, since we have
not specified a material to link to this
element).

16. In this step you have:

e created Concrete 1,Pile 1,
and Pile Group 1

e J|inked Pile 1toConcrete 1

e duplicated Pile 1 to create
Piles 2, 3, and 4and
changed their locations

e addedPiles 1-4toPile
Group 1

e added Pile Group 1lto
Situation 1

[Docs]\Tutorials\Tutorial 5\Step 2.rpx captures
everything you’ve done so far.

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

1. Open the Stockyard’s
Grou nds group by File Home Insert Scenario Build

selecting the Insert tab @ = 0 @ s B

Project Ground  Geotechnical  Structural  Sectio

on Repute’s ribbon and Information  Comtiuent Flement
clicking on the Ground
button.
2. In the Stockyard:
e click on Clay while keeping the left mouse button pressed

=]
]
=]
=l
m

Stockyard

e drag the cursor away from the Stockyard over the Project
Manager (The cursor will change to signal you are dragging)
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e release the mouse button when the cursor is over the Project
Manager to drop the clay there (it will appear as Soil 1
under the heading Materials > Soils)

3. Double-clickon Soil 1 to open its Property Inspector.
4, In the Property Inspector for Soil 1:

e if necessary, untick Strict validation (under Classification)

e change the clay’s Weight density (under Mass/weight
densities) to
19.8 kN/m3— its % Property Inspector

. . =] General
Mass density will N p—
change accordingly Type Clay

e set Reference depth o e
2 (z,ref2) (under Notes

[=] Classification
Depth)to 35 m - Coss g
this is the bottom of State
. Strict validation
the SOII Iayer |+) Plastidty index 0%
e change the clay’s Is fissured?
Undrained strength =] Mass/weight densities
[*] Mass density 2019.04 ka/m?
(under Strength > [+) Weight density 19,8 kNjm?
Undrained Strength) Equal dry and wet den: V!
[+] Dry densities
to 75 kPa R
[ ] open the heading [+] Reference depth 1 (z,r om
. |+] Reference depth 2 (z,r 35m
Undrained strength > e e ———— e

Variation with depth

by clicking on the + button to the left of it and set cu,ref2 to

425 kPa — the Undrained strength gradient (dcu/dz) will

change to 10 kN/m?3
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5. Continuing in the Property Inspector for Soil 1 —under the
heading Stiffness > Undrained Young’s modulus > Small strain
stiffness:

e settheclay’s
. ) Lo dne o e g L,
Undrained Young’s D Stiffnces
modulus (Eu) to 75 [#] shear modulus (G)
[# Young's medulus (E)
MPa _the Large =] Undrained Young's modulus (Eu)
strain stiffness > (=) Small strain stiffness
. ’ [#] Undrained Young 75 MPa
Undrained Young s [#] Horizontal Young 37.5MPa
modulus (Eu) will (= variation with depth
Ground stiffn Gibson stiffness A
change to 1_5 MPa' [#] Reference de om
since the Stiffness [ Eu,reft 75 MPa
ratio Gl/GO _ and (] Reference de 35m
. [#] Eu,ref2 425 MPa
hence Eul/Euo —Is (by [#] Young's mod 10 MN/m?
defau|t) set to 20% =) Large strain stiffness
i [#] Undrained Young 15 MPa
° open the headmg [#] Horizontal Young 7.5MPa
Variation with depth [+] variation with depth
_.ﬂ Poisson's ratio (v) 0.5
and enter 425 MPa [ Stiffess ratio G1/G0 20 %
as the value of [*] Poiszon's ratio {v) 0.3
|+] Anisotropy 0.5
Eu,ref2 — the Young’s

modulus gradient
(dE/dz) will change to 10 MN/m?
6. Finally, change the clay’s Anisotropy (under Stiffness)to 0.5 —
the clay’s Small strain stiffness > Horizontal Young’s modulus
(Eh) changes from 75 MPa to 37.5 MPa

[Docs]\Tutorials\Tutorial 5\Step 3.rpx captures everything you’ve done so far.

Step 4 — create a layer, borehole, and water table
In Step 4, you will create a layer and borehole to hold the stiff clay and a
water table (at ground surface).
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P

1. In the Stockyard, open P T -
. - r
the Geotechnlcal \_jems Geotechnical Constitu#
i L (| Project Informati
Constituents group and .}@ s B Barshok
H $-# Scenarios A Ground water Table
then create a Soil Layer, = S ot Elemerts = ot o
a Rigid Layer, a Borehole, L, &t W sciioe
3’ % Gaill Standard glretration test

and a Ground Water |

Table by dragging-and- g

dropping these items L
from the Stockyard to M g |
the Project Manager.

2. Add Water Table 1 to the scenario by dragging it from the
Project Manager to the Drawing Board.

3. Select Layer 1 inthe Project Manager and then, in the
Property Inspector, change its Thickness to 35 m and its Soil to
Soil 1.

4, Select Borehole 1 inthe Project Manager and, in the
Property Inspector, press the Select ... button. In the dialog box
that appears, click on the >> button to move Layer 1 and
Layer 2 from the Available box to the Selected box. Click OK

to confirm the changes.

Select layers to include in borehole '‘Borehole 1'

¥

Avwailable lapers: Selected layers:
Layer 1
Layer 2
L=
| QCance\ || ok |
5. Select Situation 1 inthe Project Manager and, in the

Property Inspector, tick Borehole 1 to add it to the scenario.



Page |76

Repute 2.5 Quick-Start Guide

The borehole column will appear on the left-hand side of the
Drawing Board.

In this step you have manually:

created Layers 1-2,Borehole 1,andWater Table
1

added Water Table 1toSituation 1
linked Soil 1toLayer 1

added Layers 1-2toBorehole 1
added Borehole 1toSituation 1

[Docs]\Tutorials\Tutorial 5\Step 4.rpx captures everything you’ve done so far.

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.

In the Stockyard, open Bfurchens ¢ x oy 2% [EET
the Actions group and f:.,e“’e st scronorar,
then create a Force, a € ——p— -~ -
Moment, and a quﬁ“ﬁ?"ﬂ*- e

Combination of Actions

by dragging-and-dropping these items from the Stockyard to the
Project Manager.



change its Level to

1.75 m but leave its My value as 500 kNm.
Select Combination 1 inthe Project Manager and, in the
Property Inspector, tick both Force 1 and Moment 1. Note
that the My value is shown as 4000 kNm because of the
additional moment due to Fx (which is at a level of 1.75 m) is
2000 kN x 1.75 m = 3500 kNm. If you change the Level of
Combination 1to1.75 m,thenthe My value will revert to
500 kNm as the lever arm of Fx becomes zero.
Finally, select Situation 1 inthe Project Manager and, in the
Property Inspector, tick Combination 1 toadditto the
scenario. Arrows representing the applied force and moment will
appear on the Drawing Board above the pile group.

In this step you have manually:
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Select Force 1 inthe 80 Property Tnspector B X
Project Manager and, in e

MName Force 1
the Property Inspector, Type Force
change its Level (under e Forees
Jnd ACOons
Location > Absolute Notes .
Position)to 1.75m— & Location
. =] Relative Position
the Depth will change to @ X-position e
—1.75 m as you do this [2J ¥-position m
. ) [+] Depth -1.75m
(the Change in level is |=] Absolute Position
necessary to place the [+ Easting om
. |+ Morthing om
force on top of the pile | |@ teve e
cap). Change the force’s Tether to ... Not specified -
(=] Options
Fx value to 2000 kN and Varichiity p——rm .
its Fz value to20 000 kN Variable load category  Imposed load -
. Imposed load area Storage area -
- the Resultant WI” (=] Components of action
change to 20 099.75 kN. & Fx 2000 kN
. H Fy 0kN
Select Moment 1 inthe @ Fz T
Project Manager and, in O Resuitant L
the Property Inspector, 5
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[Docs]\Tutorials\Tutorial 5\Step 5.rpx captures everything you’ve done so far.

e created Force 1,Moment 1,and Combination 1

e added Force 1 andMoment 1toCombination 1

e added Combination 1ltoSituation 1

Step 6 — create the calculation
In Step 6, you will create a boundary element analysis of the pile group.

1.

[Docs]\Tutorials\Tutorial 5\Step 6.rpx captures everything you’ve done so far.

In the Stockyard, open the Calculations group by right-clicking
and selecting Calculations from the pop-up menu.
Drag-and-drop a Boundary Element Analysis from the Stockyard

to the Project Manager.
In the Property
Inspector, change the
Scenario (under Links) to
Situation 1.Then,
change the Drainage
condition (under
Options) to Undrained
and the Stress-strain
model to Hyperbolic.
In this step you have:
e created
Calculation 1

L n

=) General

MName Calculation 1

Kind

Motes

(=] Links

Scenario Situation 1
Design Standard

(=] Options

Drainage condition Drained @ Undrained

Stress-strain model [Hyperbolic

Layer averaging @ Poulos ‘Yamashita
Save results

Degrees of freedom 148

e )‘a—_‘-“_/ -

e linked Situation 1toCalculation 1

Step 7 — perform and review the calculation
In Step 7, you will perform the calculation and review the results.
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1.

Run the calculation by

selecting the Build tab on e lneen  scenaro
Repute’s ribbon and then ﬁ:}; X é’; E_
. . Schedule Validate Bun Re-run Schedu
C|ICkIng on the Run All Calculation 1 Calculation 1 Calculatign 1 Calculation Situatio-
Build Calculation
button.

Repute will perform the calculation and then change its display to
show its Checking Desktop (displaying the Project Manager,
Workbook, and Graph Paper). You can switch to this display at
any time by clicking on the Check button on Repute’s View tab.
Your screen will now look something like this:

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

Right-click in the Workbook to reveal its context menu and select
the Export ... command. 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 worksheet and
select the results you want to include.

Enter the File name for the spreadsheet, navigate to the folder
where you want to save it, and then click on the Save button. By
default, Repute will save the data in a Microsoft Excel workbook
(*.xIsx) file.
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3. If you open that workbook in Microsoft Excel, it should look
something like the image below (if opened in Excel 2016).

A [ & D 3 E 6 H 1 J K L
1 | Actions. 1 Effects of Actions
2 Forces Noments Displacements Rotations
=
d) (mrad) ;

Fx 2 x 2 s s sz thetax | thetay
) ) ) {tim) {Qum) kim) {mm) {mm) {mm) {mrad) (mrac

N Ay gy

PR LN Y

[ e S ey Ry v—p——

—————
[Docs]\Tutorials\Tutorial 5\Tutorial 5.xIsx contains the exported data in
Microsoft Excel format.

Step 9 — close the project
In Step 9, you will close and — optionally — save the project. (Note: this is not
available in the Trial Edition.)

1. Close the project by clicking on the File menu’s Close command.

2. 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.

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

You will find a copy of the project in its final form here:

[Docs]\Tutorials\Tutorial 5\Tutorial 5.rpx

What next?
Tutorial 6 looks at the more complicated case of an asymmetric pile group
under 3-dimensional loading.
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Tutorial 6. Asymmetric pile group under 3D loading

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

e Modify an existing project
e Change the location of individual piles within a pile group
e Specify 3D loading

The worked example involves the analysis of a group of 15 piles installed in
stiff clay overlying dense sand.

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

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

e Each pileis 20 m long, 1 m 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 50 MN, horizontal loads of 10 MN (in the X
direction) and 7 MN (in the Y direction), and moments of 5 MNm (in the XZ
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plane) and 3 MNm (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 only. Users of the Standard Edition should look at Tutorials
1-3.

Overview
e In Step 1, you will open and modify an existing project.
e |n Step 2, you will delete the existing pile group from the project.
e In Step 3, you will create a new pile group.
e In Step 4, you will move the piles to their final positions.
e In Step 5, you will modify the actions on the pile group.
e In Step 6, you will perform the calculation and review the results.
e In Step 7, you will close and (optionally) save the project.

If Repute is not already running, open the program by pressing the Windows
key, typing Repute 2.5 inthe search bar, and clicking on the Repute
2.5 item that should appear. Once the splash screen has disappeared,
Repute displays its Welcome screen.

If you have an existing project open, click Close on the program’s File 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. Click on the File > Open command and, in the dialog box that
appears, navigate to the folder [Docs]\Tutorials\Tutorial 6 and
select the file Tutorial 4.rpx (thisis a copy of the file that
was saved at the end of Tutorial 4).
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Ri Select a project to open... X
&« v 1 <« Public Documents > Geocentrix > Repute > 2.5 » Tutorials » Tuterial & v O Search Tutorial 6 »
Organise « New folder =~ T @
DevExpress VCL A Name - Date modified Type Size
Embarcadero Rl Step 1.rpx Repute 2 project
Geocentrix [ Step 2.rpx Repute 2 project
ReActiv il step 3.px Repute 2 project
Repute [ step 4.rpx Repute 2 project
20 [ Tutorial 4.rpx Repute 2 project 15
25 Rili Tutorial Gurpx Repute 2 project 5
Examples
Tutorials
Tutorial 1
Tutorial 2
Tutorial 3
Tutorial 4
Tutorial 5
Tutorial 6 S ¢
File name: |Tu(una\ 4rpx. ~ \ Repute project (*.rpx) b
2. Click on the Open button to open this project.
: r‘ ki ‘mmmm
3. In the Project Manager, _ _
= Project Information I
double-clickon Site 1 o -
Description Asymmetric pile group uni ~

to display its properties.
Then, in the Property Address

Inspector, change the

Description to Asymmetric pile group under 3D
loading and the Project ID to 06.

4. Save the poject under

{06

different name, by Save a copy of the project
clicking the File > Save As W Repute 2 e
command and then g Open s

clicking on Repute 2 file.

Import 3
In the dialog box that
appears, change the File
name to Tutorial 6
and click on the Save E Save s !
button. It will =

automatically be saved in
the folder [Docs]\Tutorials\Tutorial 6 unless you choose another
location for it.
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[Docs]\Tutorials\Tutorial 6\Step 1.rpx captures everything you’ve done so far.

Step 2 — delete the existing pile group
In Step 2, you will delete the existing pile group from the project.

1. 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.)

2. Increase the scale of the drawing by right-clicking on one of the
rulers at the edge of the Drawing Board and selecting 1:50.
(Alternatively, click on the 1:50 button on the Drawing Board
tab.)

3. Click on the top-left pile (Pile 1)
in the pile group. A blue selection
rectangle will appear with square
handles at each cornerand Pile 1
will be highlighted in the Project
Manager.

4, Select Pile 1 inthe Project
Manager. Then, while holding the
CTRL key down, select (one at atime) Pile 2,Pile 3,
Pile 4,andPile Group 1. When allfive items are
highlighted, right-click on the Project Manager and select Edit >
Delete on the pop-up menu that appears. Click Yes to All to
confirm that you want to delete all these items from the project
(whereupon they will disappear from both the Project Manager
and the Drawing Board).

Repute

Are pou zure you want to delete 'File 1' [Bored Pile]?
Thiz item iz being uged by 'Pile Group 1° [Pile Group)

| Yes to Al || Mo to Al || Yes || Mo
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[Docs]\Tutorials\Tutorial 6\Step 2.rpx captures everything you’ve done so far.

Step 3 — create a new pile group

In Step 3, you will create a new pile group to replace the old one.

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

Ru| [ & :

File | Home Insert

A B x a

roject | Borehole | Pile Group | Action
Wizard... | Wizard... | Wizard...

Wizards

Scenario Build Wizards To

Calculation
Wizard...

2. When the Wizard appears, choose the Custom plan arrangement
and change the number of pile rows tom =5 by n=3. (The
picture on the left-hand side of the Wizard will change to show
you a generic rectangular pile arrangement.) Enter 3000 mm as
both the X spacing (sx) and the Y Spacing (sy) but leave the

Cover (c) as 150 mm.

1. Specify the plan arrangement and number of piles
| choose a plan arrangement |
Predefined @ Custom |
Select the number of piles
m 5 - xn 3
e O O O &
o I‘ Total number of piles
n|FO o} (o] o] Rsg
s Specify the dimensions
9 o .o & B
b [ X spacing (sx) 3000 mm
[T ¥ spacing (sy) 3000 mm
150
[ @cancel || @k || ©ONew || E)Fiish ‘
3. Click Next to display page 2 of the Wizard. Choose (Cast-in-

place Concrete)

Bored Pile asthe pile type.
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2. Select the pile type

Choose the pile type

@ (Cast-in-place Concrete) Bored File

(Cast-in-place Concrete) Augered Pile

(Pre-cast Concrete) Sguare Pile

Click Next to display page 3. Change the Concrete class to
C20/25 and the Diameter/Breadth to 1050 mm. By default,
the concrete will be assigned a Young’s modulus of 30 GPa.

3. Select the pile material and section

Choose the material

Concrete class C20/25 -

el grade 5235 -

Choose the section

Diameter/Breadth 1050 mm -

Click Next to display page 4. Change the Embedded length (L) to
20 m but leave the Upstand (U) as 0 m.

3. Enter the pile length and upstand

(#|; 1 Embedded length (L) 20m
2 B8l Upstand (U) [

Click Next to display page 5. Change the pile group’s X position
(dX) to 6 m but leave its Y position (dY) as 0 m and its Rotation
(d@) as 0°. This will move the piles in the group closer to their
final positions.

5. Enter the location and rotation of the group centroid

[ X position (dX) 6m
L ¥ position (dY) om
B e Rotation (dtheta) 0°

Click Next to display page 6. Tick Situation 1 toadd the pile
group to the scenario.

Click Next to display the last page of the Wizard. If you wish to
review any of the settings you have made, click Back to return to
the relevant page.

When you are ready, click Finish to generate the pile group. The
Pile Group Wizard then:

e createsPiles 1-15andPile Group 1

e creates Concrete 2
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links Piles 1-15to Concrete 2
e addsPiles 1-15toPile Group 1
e addsPile Group 1ltoSituation 1

10. The Drawing Board will now look something like this (change the
scale to 1:100 to see this more clearly):

Pile 11 Pile 12 Pile 13 Pile 14 Pile 15

Pile & Pile 7 Pile 8 Pile @ Pile 10

® ¢ 9 & ¢

Pile 1 Pile 2 Pile 3 Pile 4 File 5

[Docs]\Tutorials\Tutorial 6\Step 3.rpx captures everything you’ve done so far.

Step 4 — move the piles to their final positions
In Step 4, you will move the piles to their final (asymmetric) positions.

1. Select Pile Group 1 inthe Project Manager and then, if it is
not already visible, open the Workbook by clicking on View >
Workbook on Repute’s ribbon. Widen the Workbook so that you
can (see at a minimum) the columns headed General, Location,
and Dimensions while still displaying the Drawing Board, like
this:
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] workbaak © x| {] Drawing Board

AP PV YTOYPS VT IEY FYTATT RRIORN (ECTERN FASYNORS T IIEFo
General :: [ E

Ll -l - - H"TE?:& é

e 1 = ° oo | 3

e 2 3 3 I » o con =

= : S

e s 3 3 0 = 0 o Ei

pus : L E

e S 0% 8 om0 cnflE

=5 e — 3

e . 3 3

e : — E

e 10 6 o = 0 =

e 11 Kl 3 EY ] 3

e 13 0 3 0 n 0 =

e 14 3 3 = 8 = Pl 11 Ple 12 Phe 13 Pie 14 Ple 15

" oo : o @ o o o
- s - - o
. s s

2. In the row for Pile 2, select the cell under the column Y-

position (m) and enter the value -4 . 5 and press ENTER. The
pile’s position on the Drawing Board will change automatically.
3. Repeat the previous instruction for Pile 4.
4, Change the Y-position (m) of:
e Piles 7 and 9to-1.5m
e Piles 12 and 14tol.5m.
e Pile 15to4.5m.
5. Finally, change the X-position (m) of Pile 15to-3.0m.
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6.

Back in the Property Inspector for Pile Group 1, clickonthe
Resize button to enlarge the pile cap. The Drawing Board will
now look something like this:

Pile 15

Pile 11

Pile 6

Pile 1

File 13

Pile 12
File 8
Pile 7

File 3

Pile 2

Pile 14

Pilz 9

File 4

Pile 10

File 5

[Docs]\Tutorials\Tutorial 3\Step 4.rpx captures everything you’ve done so far.

Step 5 — modify the loads
In Step 5, you modify the actions on the pile group.

1.

Select Force 1 inthe Project Manager and then, in its
Property Inspector, change Fzto 50 000 kN and select Pile 8
in the Tether to ... box (this will automatically change the Depth
of Force 1to0mto matchthatof Pile 8).

Select Force 2 inthe Project Manager and, in its Property
Inspector, change Fxto 10 000 kN, Fy to 7 000 kN, and select
Pile 8 inthe Tetherto... box.

Select Moment 1 in the Project Manager and, in its Property
Inspector, change Mxto 3 000 kN, My to 5 000 kN, and select
Pile 8 inthe Tetherto... box.
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4.

The Drawing Board will now look something like this:

Pile 15

File 11

File &

Pilg 1

Pile 12

File 2

>
@

Pile 13

Pile 8

Pile 3

Pile 14

Pile 9

File 4

File 10

Pile 5

[Docs]\Tutorials\Tutorial 6\Step 5.rpx captures everything you’ve done so far.

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

1. Right-click on Calculation 1 inthe Project Manager and
select the Build command on the pop-up menu that appears.
Repute will perform the calculation and then change its display to
show its Checking Desktop (which displays the Project Manager,
Workbook, and Graph Paper). You can switch to this display at
any time by clicking on the Check button on the View tab. The
load vs displacement graph will now look something like this:
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Calculation 1

Load vs displacement

Force (kN)
0 5000 10,000 15,000 20,000 25000 30,000 35000 40,000 45,000 50,000

Displacement (mm)

2. You can change the graph that appears on the screen by selecting
one of the options in the Pile Group drop-down box on the
Graph Paper tab. For example, if you select the Moment vs
rotation option, the graph will change to look something like this:

Calculation 1

Moment vs rotation

Moment (kNm)
5

3. You can change the appearance of the graph by experimenting

with the extensive set of controls provided via its Options box. To
display this box, click on the Options button on the Graph Paper
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tab. Click on the help button to find instructions for using this
box to customize your graph.

Step 7 —close the project
In Step 7, you will close and — optionally — save the project. (Note: this is not
available in the Trial Edition.)

1. Close the project by clicking on the File menu’s Close command.

2. 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.

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

You will find a copy of the project in its final form here:

[Docs]\Tutorials\Tutorial 6\Tutorial 6.rpx

What next?

Further information about the program’s capabilities can be found in the
Repute 2.5 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 2.5 Reference Manual.

Further resources are available from the Geocentrix website:

www.geocentrix.co.uk/repute



