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INTRODUCING REPUTE 2.5

Repute® provides a rich set of capabilities for engineers to design/analyse:
®  various types of single pile, using current and historical design standards
(such as Eurocode 7 and BS 8004:2015)

(] 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-inear 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
(] Multi-threaded boundary element engine, up to 100x faster than before
(] Support for spun piles and micropiles
(] Action Import Wizard
(] Pile Group Import Wizard
(] Ability to chose which sections and materials appear in the Stockyard
o Support for BS 8004:2015

(] Direct support for rock within the boundary element analysis

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

o Support for using the program across wide area networks
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o 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 booklet)

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 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:
[ Press F1
(] Click the Help button in any dialog box
(] Click on the Help button on the right hand side of Repute’s Ribbon
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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 T: +44 (0)1737 373963

Geocentrix Ltd E: support@geocentrix.co.uk

Scenic House, 54 Wilmot Way W: www.geocentrix.co.uk/support

Banstead, Surrey

SM7 2PY, United Kingdom Please be at your computer and have
your licence number ready when you

Please quote your licence number call

and on all correspondence

Notes

Screenshots in this guide were produced on Windows 10 (your screen may differ).
Not all options are available in every edition of Repute.

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

C:\Users\Public\Documents\Geocentrix\Repute\2.5
On Windows XP, replace:
C:\Users\Public\Documents
with:

C:\Documents and Settings\All Users\Shared Documents


mailto:support@geocentrix.co.uk
http://www.geocentrix.co.uk
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TUTORIAL 1
H-PILE IN CLAY AND SAND

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

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

The foundation comprises a 305 x 305 x 110 H-pile of steel grade S275.
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.

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

T

["E=1EDE

I File | Home Insert Scenario Build Wizards Tools

]

Project | Borchole Pile Group
Wizard..  Wizard..  Wizard...
Wizards

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

Calculation
Wizard...

2. When the Wizard appears, type
“Tutorial 1”7 in the Project name
box. Choose the folder where
you want to save this project by using the Path control. (If you do not change
the setting here, it will be saved in your Documents folder.)

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

Project Wizard X
1. Enter the administrative details for your project
Project name Tutorial 1
Path | Documents
Description H-pile in clay and sand
Project 1D o

© Cancel | Back || ©Oben | Finish

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

BS 8004:1986 EN 1997-1:2004

ENV 1997-1:1994

BS EN 1997-1:2004+A1:2013 IS EN 1997-1:2005

O e WO

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

3. Define the scenarios to create in this project
Ne. of scenarios 2 -
Scenario Design Situation
L 1 Transient
2 Persistent ~
SO DRV Y e i

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 & Projec o

project. The Project Wizard then: Items
=-{ Project Information
i B Project Information

° Creates Site 1, Ground Surface 1, Design

4B Site 1
Standard 1, and Situations 1-2 -y Geometry
. . i [El-mm Ground Surfaces
[ Adds Ground Surface 1 to Situations 1-2 ! ol Ground Surface 1

. . El % D Standard:
®  (Creates a new project named Tutorial Eg“ﬂ;its;;;;m,ds

. . B bsi Design Standard 1
1. rpx with all these items L
4= Situations
s Situation 1

8. You can view these items by right-clicking anywhere [y <irooton 2]
inside the Project Manager to display its context Y S

menu and selecting the Expand All command. The
Project Manager will then look as shown in the picture alongside.

9. To view the properties of any particular item, select the item you want to
inspect in Repute’s Project Manager (e.g. Site 1)

10. Display the Property Inspector for the item by:

(] Right-clicking on the item, to display its context menu, and clicking the
Properties... command
(] Or ... Double-clicking on the item
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11. Repute’s Property Inspector will open and [orponisperr )

(= ieenerak

display the properties of the selected item. (For e =1
example, for Site 1 the description is shown as Ty Consiucion e
“H-pile in clay and sand” and the Project ID as - Created by e Project -
“01 //.) (= Project Information
Desaiption H-pile in day and sand
[Docs]\Tutorials\Tutorial 1\Step ot oL
1. rpx captures everything so far. Ty

Step 2 - create the borehole

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

e

1. Open the Borehole Wizard by [MEE=1ERE 3
selecting the Wizards tab on | File | Home nsert Scenaro  Build | Wizards
Repute’s ribbon and then clicking on g E %
the Borehole Wizard button. Project | Barehole | PileGroup  Action ga\mn

Wizard... Wizard... = Wizard.. Wizard..  Wizard...

2. When the Wizard appears, increase | Vizords ‘

the number of layers to 2.

1. How many layers do you want to create?

2 : j

A e ad

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

2. Please specify the thickness and soil/rock type of each layer

Layer ‘ Thickness ‘ Soil{rock type |
1 5m Clay -

W s gl g B0 (gt n P o]

4. Click Next to display the next page. Change the Weight density (unit weight)
of Soil 1 to 20.5 kN/m’ and its Angle of shearing to 23°. Change the weight
density of Soil 2 to 18 kN/m’ and its angle of shearing to 35°. Leave the
Cohesion of both soils unchanged.
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3. Please enter the drained properties of each soil/rock
Soil Type Weight density | Angle of shearing | Cohesion |
L 1 Clay 20.5 kN/m3 23° 0 kPa
1] 2 Sand 18 kN/m3 35
b U S ’-’ » ’,f PUPTSE N S S
5. Click Next to display the next page. Change the Strength of Soil 1 to 60 kPa.

Leave all other properties unchanged. (Note that Soil 2 does not appear on
this page, since it is a sand and so does not have undrained properties.)

4. Please enter the undrained properties of fine soils
[ soil [ Type [ sStrength [ Increase Distance
1 Clay 60 kPa 0 kPa

w2 P VSN e W S ey P

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

Click Next to display the next page. Click All to select both 5. Select the scenariog
scenarios.

¥ Situation 1

Click Next to display the next page. 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:

Ny M

o Creates Soils 1-2, Layers 1-2, and Borehole 1
®  Links Soil 1 to Layer 1 [ ar ][ ten
[ Links Soil 2 to Layer 2

(] Adds Layers 1-2 to Borehole 1

I

[Docs]\Tutorials\Tutorial 1\Step 2.rpx captures everything 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 Ri| o =
Stockyard by | File | Home Insert Scenaio  Build  Wizards  Tools  Licence | View | Drawing Board

selecting the View | & £ [ | @ &1 &

o =
LI+ 8 &
tab on Repute’s Welcome Normal | Construct | Specify Check Review News || Drawing | Project | Stockyard | Property

Board | Manager Inspecto

ribbon and then S
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



Tutorial 1: H-pile in clay and sand 13
anywhere inside the Stockyard to display its context menu and select the
Bearing Piles command. The Bearing Piles group will open.

3. Create the section by selecting the item labelled B x|
“UKBP 305x305x95”, right-clicking to display its Bearing Piles
context menu, and then selecting the command
Create ‘UKBP 305x305x95’. The newly-created || T HP10x57
hot-rolled section will appear in the Project T HP 12x89
Manager (under Sections). i getintn. __ _amen.

4. Next, right-click anywhere inside the Stockyard
to display its context menu and select the Steels | [ e . . a0
command. The Steels group will open. T (kP aisrnes

5. Create the steel by holding the Ctrl key down | T UKEP 305x305x 88
and clicking on the item labelled “S275”. (When || I UKBP 305x305x 85
the Ctrl key is pressed, Repute automatically T UKBP 305%305%110
creates any item that you select in the T UKBP 305x305x126
Stockyard. This saves you the effort of displaying | T ukep 305x305%143
the popup menu each time you want to create || T xgp sosxa05x186
a new item.) The newly-created steel will appear “~amnaan@®™
in the Project Manager (under Materials).

6. Finally, click on the Stockyard’s Structural B x
Elements caption (near the bottom of the R A e R
Stockyard). The Structural Elements panel will
open. £ Augered Pile

7. Create the pile by holding the Ctrl key down B Pt
and clicking on the item labelled “H-pile”. The ® Cralar Pie Cap
newly-created pile will appear in the Project 1 HPie @

Manager (under Structural Elements). W vicropie

8. In the Project Manager, right-click on the newly- o
created pile (“Pile 1”) to display its context O pperie )
menu and select the Properties... command. B3 Rectanguar Pl Cap
The Property Inspector will appear. P‘ b i

W Square File

9. In the Property Inspector, change the Material
Name (under Material Properties) from “Not
specified” to “Steel 1”. Then change the Section
Name (under Section Properties) from “Not " AP
specified” to “Section 1”. Leave all other T e .
properties of the pile unchanged. (5 Geotechnical Constituents

Layer 1

10. Returning to the Project Manager, select ol 2

Situation 1 (under Scenarios). D Structural Elements
Pile 1 v

11. In the Property Inspector, place a tick next to 5 Geometry 5

Pile 1 (under Structural Elements) to add the e e N N
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pile to this scenario. The Drawing Board will refresh.
12. Repeat the previous two instructions for Situation 2.
13. In this step, you have:

[ Created Section 1, Steel 1, and Pile 1
[ Linked Section 1 and Steel 1 to Pile 1
(] Added Pile 1 to Situations 1 and 2

The Drawing Board will now look something like this:

D Bead )

T APPSR ——

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

1. Open the Stockyard’s
Actions panel by selecting

Build Wizards Tools Licence
the Insert tab on Repute’s 3 ™ E M
ribbon and then clicking ‘ {% ¢
. sect Ground  Section Geotechnical  Structural  Ggometriy ~ Action D
on the Action button. nation Constituent  Element (Y Sta:f
Stockyard -

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

80 property Inspector " x i

labelled “Force”.

& General

Name Force 1

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

4, In the Property Inspector, change the
Variability of Force 1 (under Options) to

(=] options
“Permanent” and the value of Fz (under [T Pesmanent z ‘I
Components of Action) to 700 kN. The o= = T |
Resultant will automatically change to 700 kN. e 2 ‘l
5. Change the Tether to ... item to “Pile 1”. This [Saem et e
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will ensure that the force’s plan position will always match the pile’s plan
position, even if the pile is moved.

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

In the 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:

Repeat the previous two instructions for Situation 2.
In this step, you have:

o Created Force 1
(] Added Force 1 to Situations 1 and 2

This file at [Docs] \Tutorials\Tutorial 1\Step 4.rpx captures
everything 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 Wizard by selecting the Wizards tab on Repute’s
ribbon and then clicking on the Calculation Wizard button.

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

" TFIBHTiG S HTBBranG A feis ot o

.. Baww - ‘pan,..".* J

Click Next to display the next page. Select “Design Standard 1” (this is the
BS 8004:2015 design standard created in Step 1 of this tutorial).
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Y S PR, .
P T VS __‘,w\.,‘_._m“_”_’\'w"
4. Click Next to display the next page. Click All to select both situations.
5. 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.
6. When you are ready, click Finish to generate the calculations. The Calculation

Wizard then:

(] Creates Calculations 1-2

(] Links Situation 1 to Calculation 1

(] Links Situation 2 to Calculation 2

(] Links Design Standard 1 to Calculations 1-2

[Docs]\Tutorials\Tutorial 1\Step 5.rpx captures everything so far.

Step 6 - perform and review the calculations

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

1.

Run the calculation by CSaftusre Deselopment/Putlic Docug
selecting the Build tab
on Repute’s ribbon and
then clicking on the
Run All button.

Build | Wizards  Tools  Licence  View  DrawingBoard  Message Board

P L 22 & L5885
> <= <>
Re-run Schedule Validate Run  Re-run | Schedule Validate | Run | Re-run
Calculation2 || Stage2 Stage2 Stage2 Stage2 Al AL | AL Al
Build Current Scenario Build All Scenarios

SRSV IS Y

Repute will perform all ftware Developn,
the calculations that do e

you have specified (i.e. Calculations 1 and 2) and then change ,ﬂ @l

to its Checking Desktop (which displays the Workbook and el et
Graph Paper). You can switch to this display at any time by
clicking on the Check button on the View tab of Repute’s
ribbon.

Your screen will now look something like this:

“=ify | Check | Rewl

< Desklops iy
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Desth (m)

———

4. The Graph Paper (top right panel) shows:

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

(] separate components of shaft and base resistances, R  and R

[ the total compressive resistance, R_= R, + R, 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 e
Workbook contains a lot more information than [ sea 2% —
is initially shown. To display this additional Joen | pa ‘ we | oms | e
information, click on the button labelled “*" in e e 0
the top-left-hand corner of the Workbook (to Ll e . {
the left of the heading ‘Depth’) and select the s basearea mot | & 2
data you want to see. i ou | = 1
6. To view the results of the second calculation, ;E}:
select Calculation 2 in the Project Manager. Shoftcosfient =
Repute will automatically update the Workbook || Smﬂ;ﬁ:wt = g
and Graph Paper with this calculation’s data. ) brarng mesae 3 o
(To display the Project Manager, select the qea = @
View tab on Repute’s ribbon and then click on  ||25 = i
the Project Manager button.) L e 2
[Docs]\Tutorials\Tutorial 1\Step ;gtvi:::swnwmmr R g

700 15,61 35 0

6. rpx captures everything so far. g P
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Step 7 - produce a report

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

1. Display Repute’s reporting tools by |km & =
selecting the View tab on Repute’s
ribbon and then clicking on the
Review button.

‘ File \ Home Insert Scenario Build Wizards To

B O & @ A

Welcome Normal Construct  Specify Check | Review | News

Desktops

2. Next, create a report by selecting
the Reporter tab on Repute’s

ribbon and clicking on the Refresh mbaa - .
button | File || Home Inset Scenario

3. Repute will generate the requested report and o Bh e
display it, together with a set of thumbnails, in the | o= "o Pege Page
Reporter.

L3 Loy stovaromenstt (0B (L4812 &

satod by o Proect Wizsndon 2011y 25

‘Geometrical objects

4. You can navigate around ﬂ@ 5 . E@ﬂ E D] H EJ

the report using the

Eirst  Previous Refresh  Mext Last Fit Fit Zoom Zoom
COntrO]S on the Reporter Page Page Page Page ‘ width  Height In ot
Report

tab on Repute’s ribbon:
First Page, Previous Page,
Next Page, and Last Page. You can jump to specific pages by clicking on the
thumbnails on the left-hand side of the Reporter.

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

6. You can choose what to include in | Beroec: |[& gsstechrical] || 5 actions| [ t
your report by Se]ecting or G Materials |E5tructural Iestandards
deselecting individual items in the |l =] | [fceancrcal | @ Agonin c— '
Report Elements group, then eptlemerts =
clicking the Refresh button.
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2R

5
3

£ | Modify  Print
e

5

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

8. You must close this window in order to return to Repute. You
can do this by going to File and then selecting Exit.

9. 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. (Note: this is not available in the Trial Edition.)

Print X
Printer
Neme: [ () HP Laserlet 4250 PCL6 Closs Griver ~ Properties. .
Where: [print to file
Pages Copies

Q) Current page
OPages: M colate
Enter page numbers and/or page ranges,

separated by commas. For example, 1,3,5-12

Other Print mode

Print All ~

= D[ oo .
Order Direct (1-3) ~

Duplex Default v Print on sheet Default

e

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.

[Docs]\Tutorials\Tutorial 1\Tutorial 1.rpx.captures everythingin
this tutorial.

What next?

Tutorial 2 shows you how to set up Fleming’s hyperbolic analysis.
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TUTORIAL 2
FLEMING’S HYPERBOLIC ANALYSIS

Tutorial 2 shows you how to construct a load vs displacement curve for a single
pile, using Fleming’s hyperbolic analysis, described in his 1992 Géotechnique
paper “A new method for single pile settlement prediction and analysis” (see vol.
42, no. 3, pp 411-425). This tutorial demonstrates how to setup a calculation in
Repute without using the program’s 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 & Cooke. We are interested
in replicating the load vs displacement curve given by Fleming’s analysis.

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

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

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

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

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

Overview

(] In Step 1, you will enter project information about the site and the
Engineer.

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

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

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

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

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

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

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

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

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

Step 1 - create the project information

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

1. Click New on the program’s File menu to RE CRE
create a blank project. Alternatively, click File
on the New button on the Quick-access D Recent projects
toolbar, located on the right-hand side of U i 1step7
Repute’s icon in the tile bar. F‘? Gpen 25tep

3Step 5

2. Open the Stockyard’s Project Information e
group by selecting the Insert tab on .
Repute’s ribbon and then clicking on the Project .
Information button. The Project Information group will ~ T EIB
open in the Stockyard. w%'y?iiifo: G S Gc,.‘

3. Hold the ctrl key down and click on the item labelled =~ === 7
“Construction Site”. A newly-created site will appear in
the Project Manager (under Project Information).

4. In the Project Manager, double-click on the -+ Prapety »ox
newly-created site (“Site 1”) to open its Property S cre
Inspector. Type Constiuction Sits

Kind Project Infarmation

5. In the Property Inspector, change the Name to jp.::rf : E

”Wembley”. Description ’?ermng's Hyperbolic Anal -
w..@.ﬁ. ...................

6. Enter “Fleming’s Hyperbolic Analysis” in the s -
Description box and click OK to confirm what Units
you have typed. LT SN o

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

8. 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
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Project Manager (under Project Information) as “Party 1” and the Property
Inspector will display its default properties.

9. In the Property Inspector, change the Name of the newly-created party to
“Whitaker and Cooke” and their role to “Engineer” (if not already selected).

[Docs] \Tutorials\Tutorial 2\Step 1.rpx captures everything so far.
Step 2 - create the ground conditions
In Step 2, you will define the site’s ground conditions.

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

2. Hold the ctrl key down and click on the item B x
labelled “Plane Ground” to create it. Ao
3. In the Property Inspector, change the Name 3 Gedric
“Ground Surface 1” to “Horizontal Ground” but Bl Borehole
leave the other (default) properties unchanged. =
%= Clay
4. Back in the Stockyard, open the Grounds group || @ construction site

so that you can create a Clay. You may need t0 || & construction Stage
click one of the small buttons at the bottom of B Force
the Stockyard to display this group. You can

. A Ground Water Table
move the mouse over each button in turn to

display a tooltip indicating which panels they ';{Hwe
control. Create the Clay by Ctrl-clicking on it. A Party
Tm Pile Group
5. In the Property Inspector, change the Name of | usgagaing

the new Clay to “London Clay”, and enter the
following properties: under the heading Drained
Strength, Angle of shearing resistance = 23°;
under Undrained strength, Undrained strength
=100 kPa.

B8 soil Layer

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

7. Select the layer in the 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, under the heading Material.

8. Now select the borehole in the Project Manager and the, in the Property
Inspector, rename it “Wembley Borehole”. Next, press the Select... button.

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.
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Select layers to include in borehole 'Wembley Borehole

Buailable layers: Selected layers:

Clay Laver

[@coce | Qo |

[Docs]\Tutorials\Tutorial 2\Step 2.rpx captures everything 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.

Open the Concretes group in the Stockyard and
create a concrete of grade C35/45.

gth
trength (fk)
1der strength
lle strength (

In the Property Inspector, attempt to change En
the Young’s modulus (E) of the new concrete |5
to 19.5 GPa. When you press ENTER, the value i) ‘
will revert back to 34.08 GPa and the Message | [ e cecic i e
Board will open to reveal the error message Sl et il
“Young’s modulus must be >= 25 GPa and <=

44 GPa for ‘Concrete 1. Value entered = 19.5 GPa”. Since the value of
Young’s modulus used by Fleming is outside the allowable range for Grade
Concrete, we need to use a Custom Concrete instead.

] message Board ‘

A | D toformation | 1. warmings| €3 Errors | @) crvcal

Message

Back in the Concretes panel, create a Custom Concrete. Then set its Young’s
modulus (E) to 19.5 GPa (this should succeed) and change its Name to
“Fleming’s concrete”.

Because we no longer need the Grade Concrete, we can delete it from the
project by right-clicking on ‘Concrete 1’ in the Project Manager and selecting
Edit > Delete. When prompted, confirm that you want to delete ‘Concrete 1
(Grade Concrete)'.
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5. Open the Structural Elements group in the Stockyard and create a Bored Pile.

6. 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 box Material name.

[Docs] \Tutorials\Tutorial 2\Step 3.rpx captures everything 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 Stockyard and ~» Prope o T x
create a Force. S General

Name

Force 1

2. In the Property Inspector, change the :cr*crewf
Variability (under Options) of the new force to Notes
“ " (=) Location
Permanent & Relative Position
(+] X-position Om
3. Change Fz (under Components of action) to i om
2000 kN, whereupon the Resultant will _ﬂifz',’ﬂemm =
automatically change to 2000 kN. [E=
[ variabiity Permanent
[Docs]\Tutorials\Tutorial 2\Step O omponents of action —
. @ i
4. rpx captures everything so far. ey o
(& Resultant 2000 kN

Step 5 - sleeve the pile

In Step 5, you will sleeve the pile through the made gzound.
> Property Inspecto

= General

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

2. In the Property Inspector, change the Name of =
the new algorithm to “Length in made ground” Lo

N =) Algorithm
and Custom depth to 1.4 m. The Algorithm Option Custom depth
(] Custom depth 1.4m

3 Example Calculation!

Option will automatically change to “Custom

depth”. In the example calculation, the No 5] Plastiaty ncex

contact depth will also change to 1.4 m (which 2= o s
is depth of ground that the calculation will

ignore when calculating skin friction).

[Docs]\Tutorials\Tutorial 2\Step 5.rpx captures everything so far.

Step 6 - create the scenario and calculation

In Step 6, you will create the scenario and calculation and link various items
together.
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L) B x
. . a |
1. Open the Scenarios group in the Stockyard and |7 e
create a Situation. Tipe Stuato
. Kind s
2. In the Property Inspector, change the scenario’s Mot =
Duration to “Transient”. Then, tick the following | | et Torcent -
items so that they appear in this scenario (as CayLayer
. . Wembley Borehole v
éou ((jj()) so, they will appear on the Drawing ] et Saehor
oard): [ Pt v
(=) Geometry
®  Wembley Borehole d| HorizontalGround v
n =] Actions
(] Pile 1 7
®  Horizontal Ground | o Combingtionf Acgions o #® +ub
L] Force 1

3. Open the Calculations group in the Stockyard and create 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 | opeson standera -
kN; Ultimate base load (Ub) 1002 kN; Base j\ Op;‘;r:.sage condton  © Draned  Undrained
stiffness (Eb) 33.125 MPa; Shaft flexibility (Ms) = mputdata
0.17%; and Effective column length (Ke) 0.45. |0 e e=dte el

. ’ . M (#] Ultimate base load (Ub] 1002 kN
These values are taken directly from Fleming’s (5 Base stfiness () 3.13MPa
paper is:;ﬂﬂex\h\:\ty (N‘is) . 0.17 %

. |+ Effective column lengt 0.45

. . . Mumber of steps [ 100 >

6. Finally, set the Maximum settlement ratio to T
1%. This controls how much of the load vs e T e

displacement curve is generated. You want to T Ty e, S e
go up to about 8 mm displacement, which is
1% of the pile diameter.

[Docs]\Tutorials\Tutorial 2\Step 6.rpx captures everything 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 selecting the (]
Build tab on Repute’s ribbon and then || Fie | Home inser  Scenaic | Buid | Wissrcs
clicking on the button labelled Run é =3
Calculation 1. =

Schedule Validate Run Re-run Sch
Calculation 1 Calculation 1 Calculation 1 Calculation 1 St
2. Repute performs the calculation and Build Calcultion

then changes to its Checking Desktop
(which displays the Workbook and Graph Paper).
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3.

Your screen will now look something like this:

e

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

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

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.
2.

3.

Click on the program’s File menu and click Close.

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

Close Document X

The current project 'C:/Software Development/Public
| Documents/Repute/2.5/Tutorials/Tutorial 2/Tutorial 2.rpx’ has
changed since it was last saved, Do you want to save it befare
closing?

Yes No ‘ Cancel ‘

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



Tutorial 2: Fleming’s hyperbolic analysis 27

[Docs]\Tutorials\Tutorial 2\Tutorial 2.rpx captures the
everything in this tutorial.

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

What’s 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

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

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

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

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

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

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

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

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

Overview

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

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

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

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

concrete grade.

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

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

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

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

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

based on the UK National Annex to Eurocode 7.

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

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

If you have an existing project open, click Close 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 by selecting || & -

the Wizards tab on Repute’s ribbon || Fie | Home inset  Scenerio  Build | Wizards
and then clicking on the Project B

Wizard button. e o

‘Wizard...

When the Wizard appears, type
“Tutorial 3” in the Project name box.
Choose the folder where you want to save this project by using the Path
control - for example, ‘Repute Projects’, which you could create using
Windows’ File Explorer. (If you do not change the setting here, it will be saved
in your ‘Documents’ folder.)

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

1. Enter the administrative details for your project

Project name Tutorial 3
Path Ci\Users\Andrew Bond\Documents\Rep ~

Deseription Single pile design to Eurocode 7

Project ID 03

Ocucel || Qpeck [ Ot || D Fiish ‘

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

5. Select BS EN 1997-1: 2004 and 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

BS 8004:1986 ENV 1997-1:1994

BS 8004:2015
¥| BS EN 1997-1:2004 NTCO8
[[] Custom Design Standard SS EN 1997-1:2010

s

EN 1997-1:2004

6. Click Next to display the next page. Keep the Number of scenarios as 1, but
change the Design Situation of Scenario 1 to “Transient”.

3. Define the scenarios to create in this project
Number of scenarios 1 -
Scenario Design Situation
n il Transient
Pugp— Pt

7. 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.

8. Click Finish to generate the project. The Project Wizard then:
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10.

° Creates Site 1, Ground Surface 1, Design Standards 1 and 2, and
Situation 1

(] Adds Ground Surface 1 to Situation 1

(] Creates a new project named Tutorial 3.rpx with all these items

Finally, rename the design standards to make it easier to identify them later, as
follows. Locate Design Standard 1 (under “Design Standards > Limit State
Standards”) in the Project Manager, right-click on it, 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 it “EC7 with Irish
NA”.

[Docs]\Tutorials\Tutorial 3\Step 1.rpx captures everything 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.

1.

Open the Borehole Wizard by NEELERE
selecting the Wizards tab on | Fle | Home nset Scenaio  Buid | wiarss |

Repute’s ribbon and then clicking on g 2 ;i; §

the Borehole Wizard button. Project | Borehole  PileGroup  Action  Calculation
izard.. | Wizard.. Wizard.. Wizard..  Wizard..

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

1. How many layers do you want ta create?'

B

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

E——S and soil/rock type of each layer
Layer | Thickness [ Sailfrock type |
L1 8m Clay -
o - T
N e S e o o

Click Next to display the next page. Change the Weight density of Soil 1 to
18.5 kN/m” but leave its other properties unchanged. Change the Angle of
shearing of Soil 2 to 36° but leave its other properties unchanged.
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3. Please enter the drained properties of each sail/rock
Soil Type Weight density | Angle of shearing | Cohesion |
L 1 Clay 18.5 kN/m3 o Rl 0 kPa
L = Sand 20 kN/m? 36°
5. Click Next to display the next page. Change the Strength of Soil 1 to 45 kPa.

Leave all other properties unchanged. (Note that Soil 2 does not appear on
this page, since sand is a fine soil and so does not have undrained properties.)

4. Please enter the undrained properties of fine soils

| [ soil [ Type | strength | Increase Distance
I Clay 45 kPa 0 kPa

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

Click Next to display the next page. Place a tick in the checkbox for Situation
1.

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.

Click Finish to generate the borehole. The Borehole Wizard then:

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

Links Soil 2 to Layer 2

Adds Layers Tand 2 to Borehole 1

[Docs]\Tutorials\Tutorial 3\Step 2.rpx captures everything 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 Geotechnical Woe w3 -
Constituents panel by selecting the Insert tab File

on Repute’s ribbon and then clicking on the
Geotechnical Constituents button. The E 3 ﬁ Iy é

Home Scenario Buil

. . . . P Ground | Geetechnical Structu,
Geotechnical Constituents panel will openin oo | &oond GETediit o
the Stockyard. PSSP

Hold the ctrl key down and click on the
item labelled “Ground Water Table”. The newly-created water table will

appear in the Project Manager (under Geotechnical Constituents > Water
Tables).

In the Property Inspector, change the Depth of Water Table 1 (which you will
find under Location > Relative Position) to 1 m.
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In the Project Manager, select “Situation 1” (under Scenarios > Situations).

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

In this step, you have:

[ Created Water Table 1
(] Added Water Table 1 to Situation 1

[Docs]\Tutorials\Tutorial 3\Step 3.rpx captures everything 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 Construct Rl @8- C:/{Users/Andrew Bond/Dol
desktop by selecting the View | File Home Inset  Scenario  Build  Wiards  Tools
tab and clicking on the e ~
Construct button. The program ﬁ A
will display the Drawing Board,
Project Manager, and Stockyard.

Welcome MNormal Construct  Specify Check Review News | | Dra

Desktops

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 Ctrl key down and clicking on the item
labelled “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.

Create the pile by holding the Ctr1 key down [Toret R
and clicking on the item labelled “Square Pile”. js::mngwm s
The newly-created pile will appear in the Project | |aemedes e 1om
Manager (under Structural Elements). e e
() X-rake o®
In the Project Manager, right-click on the newly- | @ 0s
created pile (“Pile 17) and select Properties.... A =
The Property Inspector will appear. S50 P R—
In the Property Inspector, change the Material
Name (under Material Properties) from “Not Doy 1
specified” to “Concrete 1”. Then change the
pile’s Length (under Dimensions) to 10 m and 8 cronfee




34 Geocentrix Repute 2.5 Quick-Start Guide

its Breadth (under Section Properties) to 400 mm. Leave all other properties of
the pile unchanged.

8. Returning to the Project Manager, select Situation 1 (under Scenarios >
Situation).

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

10. In this step, you have:

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

[Docs]\Tutorials\Tutorial 3\Step 4.rpx captures everything 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 |Ra| & [£5 /81 =
the Wizards tab on Repute’s ribbon | Fle | Home Inser Scensic  Buld | Wizards

and clicking on the Action Wizard ﬂ E ;RA

button.

Project | Borehole PileGroup | Action | Calculation
Vizard... Wizard..  Wizard... | Wizard..  Wizard...
2. When the Wizard appears, increase Wizards

the No. of forces to 2; “Force 1”7 and
“Force 2” will be created.

3. Set the Fz value for Force 1 to 650 kN and change its Variability to
“Permanent”.

4. Then set the Fz value for Force 2 to 250 kN but keep its Variability as
“Variable”.

1. Define the forces to create in this project
No. of forces 2 =
Force | Fxc(kn) | Fy (kN) | Fz (kn) | variability | x(m) [ v(m) [Depth (m)]
|| 1 0 kN 0 kN 650 kN Permanent 0 0 0
X 2 0 kN 0 kN 250 kN Variable ~ 0 0 0
e et . g PRV S W |

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

6. Click Next to display the next page. Increase the No. of combinations to 1;
“Combination 1” will be created. Under the column Forces to include..., tick
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Force 1 and Force 2.

3. Define the combinations of actions to create in this project
No. of combinations 1 -
‘ | Combination ‘Forces to include ‘Moments to include
1 Force 1;Force 2 - Mone selected
¥ Force 1
Force 2 IS
B g A N e Wy Y W P

7. 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.

8. Click Finish to generate the actions and their combination. The Actions
Wizard will then:

(] Create Forces 1 and 2
(] Create Combination 1
(] Add Forces 1 and 2 to Combination 1

9. Returning to the Project Manager, select Situation 1 (under Scenarios >
Situations).

10. 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 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
ribbon and then clicking on the Calculation Wizard button.

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

" TFIBHTiG S HYBBranG A feis ot o
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3.

Click Next to display the next page. Select “EC7 with Irish NA”.

2. Select the design standard to apply 3

None

EC7 with UK NA

Click Next to display the next page. Place a tick in the checkbox next to
Situation 1.

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.

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

o Creates Calculation 1
[ Links Situation 1 to Calculation 1
[ Links “EC7 with Irish NA” to Calculation 1

[Docs]\Tutorials\Tutorial 3\Step 6.rpx captures everything 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 Stockyard’s Algorithms group by selecting the Insert tab on
Repute’s ribbon and then clicking on the Algorithm button.

!: C://Users/Public/Documents/Geod

Insert Scenario Build Wizards Tools Licence View Drawing Board Message Board

m e N L €& @6 B

{ena\ Section | Geotechnical Structural Geometrical Action | Design | Algorithm | Scenario  Calculation

o

f

Constituent Element Object Standard
Stockyard

Hold the CTRL key down and click on “No contact algorithm” in the
Stockyard. Then, in the Property Inspector, change the Name of the new
algorithm to “No skin friction” and enter “Ignore skin friction above water
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10.

table” in its Notes field. Enter a value of 1.0 m into the Custom depth box,
whereupon the Algorithm Option will automatically change to “Custom
depth”.

Hold the CTRL key down and click on “Alpha” Wm
in the Stockyard. Change the Name of the new
algorithm to “Alpha in clay” and enter “From US

Custom alpha -
1 0.3
& Example Calculation

H ” oy H o (4] Undrained strength 50 kPa
Army Corps of Englr'leers in its Notes field. S e
Enter a value of 0.8 into the Custom alpha box, (= Sendemessrat 1
. . . [# Alpha 0.8
whereupon the Option will automatically T

change to “Custom alpha”.

Hold the CTRL key down and click on “Earth pressure coefficient” in the
Stockyard. Change the Name of the new algorithm to “Ks in sand” and enter
“=Ngq/50” in its Notes field. Enter a value of 1.59 into the Custom
compression coefficient box, whereupon the Option will automatically
change to “Custom earth pressure coefficient”.

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

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

Select “Calculation 1”7 in the Project Manager.  |Buwnke” — — ~—~ —— ~— |
Construction Stage Situation 1 =
In the Property Inspector, set a link to the = Dp‘:f:fs"s‘é"d“ ECamithnich NS
bearing capacity algorithm you have just Dranage condion Draned© Undraned
created by clicking on the down arrow to the e S 2
right of the heading Bearing Capacity Factor Ignore pie self-neight
. . . , Factor shaft and base : [
and selecting ‘Nq in sand". a
. . ) Alpha Alpha in day -
Repeat the previous instruction for the other eta -
algorithms you have created (i.e. Wall friction, Sl e e e :
Earth pressure coefficient, Alpha, and kin ficton mit =
Shrin kage) Bearing capacity factor Nqin sand -
. Bearing pressure limit -
Pluoging -
Also tick the Undrained resistance option to | shorkage Nesmfcton -

=

ensure that the calculation is based on total
stresses in the clay.

[Docs]\Tutorials\Tutorial 3\Step 7.rpx captures everything so far.
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Step 8 - perform and review the calculations

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

1. Run the calculation by selecting the NEEEDE

Build tab on Repute’s ribbon and | File | Home Inset Scenario | Build | Wizards
then clicking on the Run Calculation é; g)
1 bUtton' S Validate Run Re-run Sl
C 11 Calculation 1 | Caleulation 1 | Calculation 1 St
2. Repute will perform the specified Build Calculation

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

Depth (m)

o CEEEr=r i

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

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

(] Separate components of tensile resistance (R), base resistance (R,), and
shaft resistance (R,) also increasing with depth

(] The total compressive resistance (R_= R, + R,) exceeding the effect of
actions (E < R ) at a depth between 11 and 12 m

4. The Workbook (top 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-lefthand
corner (labelled *) and select the data you want to see. The picture here show
results for the depth 10 m.
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5. The results calculated by Repute differ from (e oo
those given in the book by Bond and Harris B e ahate
(2008), where a model factor on resistance of Lkt state a0 =

Design Approach DAL i

1.5 was used (following the draft Irish National n— z
Annex). Instead, Repute uses the value 1.75 that |5 ol ftor onresi E ;; 2

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 NA” in the Project
Manager to display its properties in the Property Inspector. Expand the
category labelled Options (if necessary) and read the value for Model factor
on resistance.

A Repute project that reproduces Bond and Harris’s calculations can be found in
[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 (under ‘Calculations’) and selecting the Edit > Duplicate
command.

2. With this calculation selected in the Project
Manager, change its Name to ‘Calculation 2’ e T e ]
and its Design Standard to ‘EC7 with UK NA’.

Design Approach Design Approach 1 -
Combination Cormbination 2 -
(2] Model factor on resista L2

[Tnvestiation tests 7

3. In the Project Manager, select the Design

Standard ‘EC7 with UK NA’. Then in the T Persistent Design Sitvation
. . . (#] Factors on structural actions
Property Inspector, set Options > Pile testing (9 Factors on geotechnical actions
to ‘Investigation tests’. The values of the model 3 Amerlfaciors
N X 4 Factors on effects
factor and the resistance factors will change. 5 Resistance foctors

= Driven pile

This setting is appropriate when the calculated
resistance will be checked by static pile load
tests taken to ultimate load.
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4. Run the calculation by selecting the Build tab on Repute’s ribbon and then
clicking on the Run ‘Calculation 2’ button. (If this button is disabled or reads
Run ‘Calculation 1/, then go back to the Project Manager and select
Calculation 2, then re-try.) Your screen will now look something like this:

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. Display the program’s File Menu and close the project by clicking on Close.

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.
[Docs]\Tutorials\Tutorial 3\Tutorial 3.rpx captures everythingin

this tutorial.

What’s next?

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

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

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

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

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

The 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.

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

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

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

Overview

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

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

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

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

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

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

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

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

Step 1 - create the project

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

1. Open the Project Wizard by D e -
selecting the Wizards tab on | File | Home Inset Scenorio  Build | Wirerds
Repute’s ribbon and then clicking on B
the Project Wizard button.

Project
Wizard...

2. When the Wizard appears, type Wizards
“Tutorial 4” in the Project name box.
Choose the folder where you want
to save this project by using the Path control. If you do not change the setting
here, the file will be saved in your Documents folder.

3. Enter “Pile group in clay and sand” in the Description box and “04” in the
Project ID box.

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

5. Click Next to display the next page. In the table, change the Design Situation
of Situation 1 to “Persistent” (if it is not already set).

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:

° Creates Site 1, Ground Surface 1, and Situation 1
(] Adds Ground Surface 1 to Situation 1
(] Creates a new project “Tutorial 4.rpx” with all of these items

[Docs]\Tutorials\Tutorial 4\Step 1.rpx captures everything so far.
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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.

4.

5.

Open the Pile Group Wizard by B[ & D [E7/8)-
selecting the Wizards tab on | File | Home nset Scenario  Bulld | Wizards

Repute’s ribbon and clicking on the ﬂ @ ge

Pile Group Wizard bution. o | it PR e cotn [T}
Wizard... Wizard... | Wizard.. = Wizard... Wizard...

When the Wizard appears, choose Wizards

the Predefined plan arrangement e

and change the Total number of ]

piles to 4. The picture on the left-hand side of the Wizard will Z} 51, (

change to show you 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). 2 “~~-~-«J

Click Next to display the next page. Choose ‘(Cast-in-place
Concrete) Bored Pile’ as the pile type.

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

— o
i

Click Next to display the next page. Change the Concrete class to C20/25
and the Diameter/Breadth to 1050 mm. (By default, this concrete has Young's
modulus of 30 GPa but this is not shown.)

3. Select the pile material and section

Choose the material

Concrete class C20/25 bl

Steel grade 5235 -

Choose the section

Diameter/Breadth 1050 mm -

H-section HP 10 x 57 v

B i e O

Click Next to display the next page. Change the Embedded length (L) to 20 m
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10.

11.

but leave the Upstand (U) as 0 m.

3. Enter the pile length and upstand

(+J[1% Embedded length (L)

¥ Upstand (U)

20m

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

rotated).

4. Enter the location and rotation of the group centroid
[#[1% X position (dX) om
X ¥ position (dY) om
[+ Rotation (dtheta) oe
Q
"\do
-
. PSS
Lo e

Click Next to display the next page. Tick
“Situation 1” to add the pile group to the
scenario.

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.

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

o Creates Piles 1-4

Creates Pile Group 1

Creates Concrete 1

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

Select Pile Group 1 in the Project Manager
(under “Structural Elements > Pile Groups”),
and double-click to show its properties.

Under the heading Pile Cap, enter 1.5 into
the Pile cap thickness editor and press

Items

E-'E] Project Information
EIE] Project Information
LB Site 1
EILB‘H Geometry
=g Ground Surfaces
LI o Ground Surface 1
[E-#= Scenarios
E-7E Situati

Ellm Pile Groups
M Pile Group 1
Ela Materials

B Concretes

';Mu e
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ENTER.
[Docs]\Tutorials\Tutorial 4\Step 2.rpx captures everything 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. Open the Borehole Wizard by NEEEIER DR
selecting the Wizards tab on | File | Home Insert Scenaio  Build | Wizards | W
Repute’s ribbon and clicking on the =
. 4 | B
Borehole Wizard button. r— BED,E p‘gup ﬁn QE,MH
Wizard... Wizard... | Wizard... Wizard... Wizard...
2. When the Wizard appears, increase Wizards

the number of layers to 2.

3. Click Next to display the next page. Change the thickness of Layer 1 to 8 m
and its type to “Clay”. Change the thickness of Layer 2 to 20 m and its type to
“Sand”.

2. Please specify the thickness and soil/rock type of each layer

Layer l Thickness | Soil/rock type
1| 1 gm Clay -
X 2 20 m Sand -

I e I Il I O Py

4. Click Next to display the next page. Change the weight density of Soil 1 to
18 kN/m’ but leave its angle of shearing as 25°. Change the weight density of
Soil 2 to 21.5 kN/m” and set its angle of shearing to 36°. Leave the cohesion
of both soils unchanged at 0 kPa. Click Next to display the next page.

3. Please enter the drained properties of each soil/rock

Soil | Type | Weight density [Angle of shearing | Cohesion |
1 Clay 18 kN/m?2 Z5E 0 kPa

b 2 Sand 21.5 kN/m3 36°

Adn e B N o et g o )

5. Change the undrained strength of Soil 1 to 100 kPa, its increase in strength to
500 kPa, and the distance over which the increase occurs to 8m.
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4. Please enter the undrained properties of fine soils

H Sail ‘ Type ‘ Strength ‘ Increase Distance
I Clay 100 kPa 500 kPa

Iy = Y T e SO

6. Click Next to display the next page. Since the ground profile does not include

rock, there is nothing to set on this page.

7. Click Next to display the next page. Tick “Situation 1” to add the borehole to

the scenario.

8. 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.

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

(] Creates Soils 1-2

Creates Layers 1-2

Creates Borehole 1

Links Soil 1 to Layer 1

Links Soil 2 to Layer 2

Adds Layers 1-2 to Borehole 1
Adds Borehole 1 to Situation 1

[Docs]\Tutorials\Tutorial 4\Step
3.rpx captures everything so far.

Step 4 - enter the soils’ stiffness
properties

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

1. Select Soil 1 in the Project Manager (under
“Materials”), and double-click to show its
properties.

2. Expand the heading Stiffness > Undrained
Young’s modulus (Eu) > Large strain
stiffness. Under this heading, enter 40 into
the Undrained Young’s modulus editor and
press ENTER.

3. The value of Shear modulus (G) will

8 Project Manager B x

Items

[ Project Information

e Geometry

-7 Scenarios

El-f& Situations
-7 Situation 1

[ Structural Elements

B4 Materials

-3 Concretes

. L Conorete 1

EI@ Geotechnical Constituents
B[l Boreholes

13332
aes

657MPa
2 MPa
Y TR e —
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10.

11.

automatically change to show 13.33 MPa, which you can see if you expand
the heading Stiffness > Shear modulus (G) > Large strain stiffness.

The Stiffness ratio G1/G0 will change to 13.33%, since the Small strain
stiffness > Shear modulus (G) value is 100 MPa (= G) and G, = 13.33 MPa.

Near the bottom of the heading Stiffness, type 0.5 into the Anisotropy editor
and press ENTER. The value of undrained Horizontal Young’s modulus (Eh)
will change to 20 MPa (i.e. 40 MPa x 0.5) and the value of Horizontal shear
modulus (Gh) to 6.67 MPa (i.e. 13.33 MPa x 0.5).

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

heading General, type 8 into the Reference et o
depth 1 (z,ref1) editor and press ENTER enient 3
(this is the top of the soil layer).

2 dassification
o Class o

Type 28 into the Reference depth 2 (z,ref2) B ate

editor and press ENTER (this is the bottom |25 meaie@
of the soil layer). e

[+ Shear modulus (G) 19.23MPa
Under the heading Stiffness, (if necessary) [ e e gep Dol
type 0.3 into the Poisson’s ratio (v) editor T e

H 1 (=) Large strain stiffness
and press ENTER. The other editors will oge st st —
show their default values. Do
eriation with depth

Ground stffness Gibson stiffness

Under the sub-heading Young’s modulus
(E) > Large-strain stiffness, type 50 into the
Young’s modulus (E) editor and press

50MPa

250 MPa

@ stffness ratio 6 1/G0 19.23%

ENTER. The Large strain stiffness > Shear & P rato () 03
‘ > @ snorery 2
modulus (G) value will automatically e Y s S S

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

Double-click on the sub-heading Variation with depth (or single-click on the +
button located to the left of it) and type 250 into the E’,ref2 editor and press
ENTER. The Stiffness > Ground Stiffness editor will change to show “Gibson
stiffness” and the value of Young’s modulus gradient (dE/dz) will change to
show 10 MN/m’.

[Docs]\Tutorials\Tutorial 4\Step 4.rpx captures everything so far.

Step 5 - create forces and moments

In Step 5, you will use the Action Wizard to create loads applied to the pile group.
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1. Open the Action Wizard by
selecting the Wizards tab on

Rl &8 -

‘ File \ Home Insert Scenario Build Wizards 'Ii

Repute’s ribbon and clicking on the
Action Wizard button.

A B R

Droject | Borehole PileGroup | Action | Calculation
. . Wizard... Wizard..  Wizard.. | Wizard... Wizard... 1
2. When the Wizard appears, increase || Wizards |
the number of forces to 2; “Force 1”
and “Force 2” will be created. Set
the Fz value for Force 1 to 12000 kN, the Fx value of Force 2 to 1000 kN, and
the Fz value of Force 2 to 0 kN. Change the Variability of Force 1 to
“Permanent”, but leave that for Force 2 as “Variable”.
3. Change the Depth of both forces to -1.5 m.
1. Define the forces to create in this project
No. of forces 2 =
Force | Fx(kN) | Fy (kN) | Fz (kN) | variabilty | s (m) [ v(m) [Depth(m)]
|| 1 0 kN 0 kN 12000 kN Permanent [1} 1] -1.5
J_ 2 1000 kN 0 kN 0 kN Variable 0 0 -1.5
B T N AP WY Y S g Sy N N
4. Click Next to display the next page. Increase the number of moments to 1;
“Moment 1”7 will be created. Set its My value to 500 kNm, leave its Variability
as “Variable”, and set its Depth value to -1.5 m.
2. Define the moments to create in this project
No. of moments 1 N
‘ | Moment ‘Mx (kNm) |My (kNm)‘ Mz (kNm) | Variability | x (m) | y (m) |Depth (m)
L 1 0 kNm 500 kNm 0 kNm Variable 0 0
. At ittt P e g e mas e
5. Click Next to display the next page. Increase the number of combinations to

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

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

i =

No. of combinations

|M0ment5 to include |
Moment 1 2

Moment 1

| |Combination |Forc:es to include
u 1 Force 1;Force 2
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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.

When you are ready, click Finish to A
generate the actions and their combination. EI a Actons
The Actions Wizard then: E| ¥ Combinaﬁons of Actions

gy Combination 1

o Creates Forces 1 and 2

o Creates Moment 1

[ Creates Combination 1

(] Adds Forces 1 and 2 and Moment 1
to Combination 1

E| C’ Moments

- X » ol
Going back to the Project Manager, select s 5 et

Situation 1 (under Scenarios > Situations).

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
automatically update.

[Docs] \Tutorials\Tutorial 4\Step 5.rpx captures everything 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 Wizard by || =& =

selecting the Wizards tab on | File | Home Inset Scenario  Build | Wizards | To
Repute’s ribbon and then clicking jﬁ @ ;\;\A
the Calculation Wizard button. Project | Borehole PileGroup  Action gal(non
Wizard ‘Wizard... ‘Wizard... Wizard... Wizard...
When the Wizard appears, select Wizards

“Boundary Element Analysis”. (The

calculations that appear here

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

1. Select the calculations you want to create

¥ Boundary Element Analysis

Fleming's Analysis

[C] Longitudinal ULS

Randelph's Analysis
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Click Next to display the next page. Since there are no standards to select
from, there is nothing to do on this page.

4. Click Next to display the next page. Select “Situation 1” to link the boundary
element analysis to that scenario.
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 calculation. The Calculation
Wizard then:
(] Creates Calculation 1
(] Links Calculation 1 to Situation 1
7. Select “Calculation 1” in the Project i -
Manager (if it is not already selected). — e .
Design Standard -
8. In the Property Inspector, under the 5] Optlongs
heading “Options” change the Stress-strain e 20 O ke
model to “Linear-elastic”. lyeraveragng @ Pouks @ Yamashits
[Docs]\Tutorials\Tutorial 4\Step zvera::ﬁ.eem 7 P
6. rpx captures everything so far. Algorithms _ e

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 i 28 - 4
Build tab on Repute’s ribbon and clicking fic | tHome et Scenaio | uid | Wizards
on the Run Calculation 1 button. A P

<= j
RepUte WI” perform a” the C ‘\:EH Ca\y:l.‘l‘\g:ituen1 Cal(ﬁ:r(‘iun‘\ Cal m“ S?t
calculations that are linked to Situation Build Calculation

1 (in this case, just Calculation 1) and

then change its display to show its

Checking Desktop (which displays the Workbook, and Graph Paper). You can
switch to this display at any time by clicking on the Check button on the View
tab of Repute’s ribbon.

Your screen will now look something like this:
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Step 8 - produce a report

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

1. Switch to Rl & s C://Users/Andrew Bond/Documents/Repute Projects/Tuts i
Repute’s Review | File | Home Insert Scenaric  Build  Wizards  Tools Licence | View Repd
Desktop (which - 7 2 =
Desitop { B 0O @E @wiAe Le] 6

isplays the Welcome MNormal Construct  Specify Check | Review | Mews | Drawing | Project | Stockyard
Reporter and Board | Manager
3 Desktops 1
Project Manager)
by selecting the
View tab of Repute’s ribbon and then clicking on the Review button.

2. Create the report by clicking on the Refresh button located at the top of the
Reporter. Repute will generate the requested report and then show it. You
can navigate around the report using the First Page, Previous Page, Next
Page, and Last Page controls, also at the top of the Reporter.

Rl & N C://Users/Andrew Bond/Documents/Repute Projects/Tutorial 4.rp
| File | Home Insert Scenario Build Wizards Tools Licence View Reporter
B (B Project| |
B 8 B QS Sl
First Previous | Refresh | Next Last Fit Fit  Zoom Zoom  Modify Print
Page  Page Page Page  Width Height In Out o Sections §
Report |
3. You can choose which elements appear in the report by turning items on or

off via the buttons in the Report Elements group on the Reporter tab.
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zmm;/'rumm\ 4.1px - Repute 2.5 Enterprise Edition - logged in - Debug|CLANG|32-bif}

Reporter | Message Board <

I3
b S
? [Beroject (@ Geotechnical] [§ Actions| [Qyscenaros] | A

| @ Materials| ) structural ﬁ Standards|
@ Sections | |[if] Gewmetn:a" [ Algorithms
Report Elements

Calculations|  None

4. FlnaIIy, you can print the report by clicking on Print button on the Reporter
tab.'

Step 9 - close the project

In Step 9, you will close and (optionally) save the project.”

1. Display the program’s File Menu and click Close.

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

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

[Docs]\Tutorials\Tutorial 4\Tutorial 4.rpx captures everythingin
this tutorial.

What’s next?

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

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

’You cannot save the project in the Trial Edition of Repute
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TUTORIAL 5
NON-LINEAR ANALYSIS OF PILE GROUP IN STIFF CLAY
OVERLYING A RIGID LAYER

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

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

Print the results of your calculations

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

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

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

The water table is at the ground surface.

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.

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

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

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

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

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

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

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

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

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

(] In Step 7, you will perform the calculation.

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

(] In Step 9, you will close and (optionally) save the project.

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

If you have an existing project open, click Close on the program’s 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.

L

S-SR

I File Home Insert Scenario Build Wizards Tools

]

Project | Borchole P

Wizard... izard...

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

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

3. Enter “Pile group in stiff clay overlying rigid layer” in the Description box.

4. Enter “05” in the Project ID box.
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5. Click Next to display the next page. Since we are not going to use a design
standard, there is nothing to set on this page.

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

7. 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.

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

(] Project Information: Site 1
(] Geometrical Objects: Ground Surface 1
[ Scenarios: Situation 1
[Docs] \Tutorials\Tutorial 5\Step 1.rpx captures everything 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 [t = = Repute 2.5 Enterpri

Construction | Fie | Home Inset Scenaio  Build  Wiards  Tools Licence | View

Desktop by : 0 2 [ /—m*
selecting the View w@n N[%a, QEH Lﬂw ﬁ g - Dg Eﬁd .
tab on Repute’s — DL
ribbon and clicking

on the Construct

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

2. Right-click anywhere in the Stockyard and select “Concretes” from the pop-up
menu in order to open the Concretes group.

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

pressed.
4. Drag the cursor away from the Stockyard ?"‘”E‘m’”*” £ x £
. ltems oncretes
towards the Project Manager. The cursor s o
will change to signal the dragging oot s

operation.

5. Finally, release the left mouse button when

the cursor is located over the Project gcwsn

C45/55
Manager to drop the concrete there, where @ csoeo
it will appear as Concrete 1 (under the & caops

6 coo/105
it D Cusion Cogte e

heading “Materials”).
6. Back in the Stockyard, click on the heading
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10.

11.

12.

13.

14.

15.

16.

17.

labelled “Structural Elements” to open the Structural Elements group.

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

Repeat the previous instruction for “Pile Group”.

Switch to Repute’s ki & H

Specification Desktop |/ e | Heme et Senwio  Buld | Wiaards  Tess Lsence | View | Dy
by selecting the View | &8 1 [ 2] = 2 & L8 LB
tab on Repute’s Welcome Normal Construct | Specify | Check Review News || Drawing | Broject | Stockysq
. L. Board | Manager
ribbon and clicking on Desttops

the Specify button.
(The Specification
Desktop displays the Drawing Board, Project Manager, and Property
Inspector.)

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

In the Property Inspector, under the L ' x
heading “Location > Relative Position”, = GE;:ZE =
change the pile’s X-position and Y-position e
(both) to 1.5 m. :fm
Under “Section Properties”, tick the box foes i
. . WValidate to EM 1538 td

Has casing and change the pile’s Shaft 5 Location
diameter to 1050 mm. The pile’s Base ©) Relative Position
diameter will change to 1050 mm as well. ﬂ:z::::z: i::
Under “Material Properties”, select P s 1
“Concrete 1” in the Material name box. T e Y L
Finally, under “Dimensions”, change the o AR o b s L
pile’s Length to 20 m (if necessary) and its dlﬂ, Do toe
Free-standing length to 0.5 m. &l Length 2m

[#] Free-standing Iength 0.5m
Next, duplicate Pile 1 by right-clicking on it llcs i o
in the Project Manager and selecting the WM ‘J“
Edit > Duplicate command. “Pile 1 - Copy” Yo
will appear in the Project Manager and its Jﬁ;:::zzpems N
properties in the Property Inspector. T = .

In the Property Inspector, change the

Name of the new pile to “Pile 2” and its X- Sy L
e N [ Section Properties

position to - 1.5 m. Press ENTER to confirm Has casing v

the change in position. Leave all its other (& shaft diameter 1050 mm

[*] Base diameter 1050 mm
Tl 87ar

properties unchanged.

Duplicate Pile 2 by right-clicking on it in the
Project Manager and selecting the Edit >
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18.

19.

20.

21.

22.

23.

24.

25.

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.

Duplicate command (or, quicker, by pressing CTRL+D).

In the Property Inspector, change the Name of the new pile to “Pile 3” and its

Y-position to -1.5 m and press ENTER. (Note, its X-position will also be

-1.5m.)

Finally, duplicate Pile 3, change its Name to “Pile 4”, and its X-position to

+1.5 m. (Its Y-position will be -1.5 m.)

In the Project Manager, select Pile Group
1.

In the Property Inspector, under the
heading Location > Absolute Position,
change the Level of the pile group to 0.5 m
and press ENTER.

Place ticks next to all four piles and click the
Resize button under the heading Pile Cap.
The dimensions of the pile cap will change
to reflect the piles’ new positions.

Under the heading Pile Cap, change the
Pile cap thickness to 1.25 m and press
ENTER.

Lastly, select Situation 1 (under “Scenarios >
Situations”) in the Project Manager and tick
“Pile Group 1” in the Property Inspector to
add the pile group to the scenario.

In this step you have:

%

) General

Name

Type

K
Notes

Number of piles 4
(=) Location
(=] Relative Position
= x-position om
5 Y-postion om
2] Depth 0.5m

(3] Absolute Position

=) Dimensions

[ Group orientation 0°

® &

=) piles

Pile 1
Pile 2
Pile 3
Pie 4

S pile Cap

Pile cap shape

Pie cap thickness [

(3] Pile cap breadth in X-directio
e R TR o s b

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

Linked Pile 1 to Concrete 1

Added Piles 1-4 to Pile Group 1
Adds Pile Group 1 to Situation 1

Rectanguiar Pile Cap

Duplicated Pile 1 to create Piles 2, 3, and 4 and changed their locations
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[Docs]\Tutorials\Tutorial 5\Step 2.rpx captures everything so far.

Step 3 - create the soil

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

properties. Fie  Home

1.

E =

9
Open the Stockyard’s Grounds group by selecting ot | Gt ;"
the Insert tab on Repute’s ribbon and clicking on the ~ information 4
Ground button. e B s B

o)

13

When the Stockyard appears, click on the 8 FrofetForaser % 5[ stodrd 5 x
item labelled “Clay” and keep the left E'“"'Swmmmm Grounds
mouse button pressed. Eg';ﬁfﬂ;mm % cnc
Drag the cursor away from the Stockyard E;?s::
towards the Project Manager. The cursor s ﬂcz:isf‘
will change to signal you are dragging. % Frert
o b et W BTSE

Finally, release the left mouse button when

the cursor is located over the Project

Manager to drop the clay there, where it will appear as Soil 1 (under the
heading “Materials > Soils”).

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

Under the heading General, type 35 into the Reference depth 2 (z,ref2)
editor and press ENTER (this is the bottom of the soil layer).

Under the heading Classification, if necessary untick Strict validation.

Under the heading Mass/weight densities, change the clay’s Weight density
to 19.8 kN/m’.
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10.

11.

12.

13.

14.

15.

Under the heading Strength > Undrained
strength, change the clay’s Undrained
strength to 75 kPa.

Double-click on the heading Variation with
depth (or single-click on the + button
located to the left of it). Enter 425 kPa into
the box cu,ref2. The undrained strength
gradient (dcu/dz) will change to 10 kN/m”.

In the Property Inspector, near the bottom
of the Stiffness group, type 0.5 into the
Anisotropy editor and press ENTER.

Find the heading Undrained Young’s
modulus (Eu) > Small strain stiffness. Type
75 into the Undrained Young’s modulus
(E) editor and press ENTER. The value of E,
at large strain stiffness will automatically
change to 15 MPa, keeping the Stiffness
ratio G1/GO (and hence E,/E,) at its
current value of 20%.

Since the soil’s anisotropy was previously
set to 0.5, the Horizontal Young’s modulus
(Eh) becomes 37.5 MPa (i.e. 75 MPa x 0.5).

Under the heading Undrained Young's
modulus (Eu) > Small strain stiffness,
double-click on the sub-heading Variation
with depth (or single-click on the + button
located to the left of it).

wOTES
%) Reference depth 1 (z,r
(=] Reference depth 2 (z,r
[ Depth ratio (z,ref2/z,re

om
35m
INF

(& Uassificatiop
I

o - v

| Dryden .

(=) Strength

(#) Drained strength

(= Undrained strength

(#) Undrained strength
[ Strain at 50% undré

75kPa
0%

[ Variation with depth

[# Reference deptt
(& cu,reft
(@ Reference deptt
[ curef2
[ Undrained streny

Om
75kPa
35m
425 kPa
10 kNjm?

& stiffness

(& Shear modulus (G)

(=) Small strain stiffness

[#] Shear modulus {
(3 Harizontal shear

25MPa
12.5 MPa

(@ variation with depth

(& Large strain stiffness

Young's modulus (E)

o]l

Undrained Young's modulus (Eu)

(=) Small strain stiffness

[+ Undrained Yount
(& Horizontal Younc
Units

75MPa

37.5MPa

MPa =

Hiva

|@ Large strain stiffness

]

| |® Poisson's ratio ()
[+ Stiffness ratio G1/G0
=] Poisson's ratio (v)
[+ Anisotropy

Enter 425 MPa into the Eu,ref2 editor and press ENTER. The value of the
Young’s modulus gradient (dE/dz) will change to 10 MN/m’.

[Docs]\Tutorials\Tutorial 5\Step 3.rpx captures everything 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).

1.

In the Stockyard, open the Geotechnical
Constituents group and then create a Soil
Layer, a Rigid Layer, a Borehole, and a
Ground Water Table by dragging-and-
dropping these items from the Stockyard to

P

<8 Projest Manager

“ems technical Gonstituggh
e [} Preject Informaton =

1] Geometrical Obiects [ Borshole

17 Soenarios A Groundater Table

{0 ) Stuctwal Elements 2 Figd Laver
{— Materials

3 & Concrete 1 B Soilayer

[ Standard pnetration test

“E % a1

g\"‘—‘

¢

ol

L s g snodo
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[Docs] \Tutorials\Tutorial 5\Step 4.rpx captures
everything 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).

the Project Manager.

Add the water table to the scenario by dragging it from the Project Manager to
the Drawing Board.

Select Layer 1 in the Project Manager and then, in the Property Inspector,
change its Thickness to 35 m and select “Soil 1” in its Soil box.

Now select Borehole 1 in the 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 layers box to the Selected layers box. Click OK to
confirm the changes.
Select layers to include in borehole ‘Borehole 1'
Availsble lapers: Selected lapers:

Layer 1
Layer 2

[ Qraed | Dok |

Select Situation 1 in the Project Manager.

Finally, in the Property Inspector, tick “Borehole 1” to add it
to the scenario. The borehole will appear on the left-hand
side of the Drawing Board.

In this Step you have manually:

° Created Layers 1-2, Borehole 1, and Water Table 1
Added Water Table 1 to Situation 1

Linked Soil 1 to Layer 1

Added Layers 1-2 to Borehole 1

Added Borehole 1 to Situation 1

e
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&)
X

8 x
Actions

1. In the Stockyard, open the |8 frossttensser
Actions group and then tems

% Combination of Actions

~ {2 Project Informatioy

create a Force, a Moment, g ‘
. . v M; jals

and a Combination of '

Ca “avsis ¥ P custom Uniform Surcharge
: h : S Force
Actions by dragging-and- - 3 cenam i Fam——
dropping these items from ,,..!ﬂ‘__ m
the Stockyard to the Project
Manager.

2. Select Force 1 in the Project Manager.

3. In the Property Inspector, change the force’s Level (under the heading
Location > Absolute Position) to 1.75 m, its Fx value to 2000 kN, and its Fz
value to 20 000 kN. The Depth will change to -1.75 m and the Resultant to
20 099.75 kN as you do this. (The change in level is necessary to place the
force on top of the pile cap.)

4. Select Moment 1 in the Project Manager.

5. In the Property Inspector, change the moment’s Level to 1.75 m ut leave its
My value as 500 kNm.

6. Select Combination 1 in the Project Manager.

7. In the Property Inspector, tick both Force 1 and Moment 1. Make a note of
the Fx, Fz, and My values (these are resolved about the combination’s current
location). Then change the Level of Combination 1 to 1.75 m. The My value
will change automatically as the lever arm of the forces has changed.

8. Select Situation 1 in the Project Manager.

9. Finally, in the Property Inspector, tick “Combination 1” to add it to the
scenario. Arrows will appear on the Drawing Board above the pile group.

10. In this Step you have manually:

° Created Force 1, Moment 1, and Combination 1

(] Added Force 1 and Moment 1 to Combination 1

(] Added Combination 1 to Situation 1
[Docs]\Tutorials\Tutorial 5\Step 5.rpx captures everything so far.

Step 6 — create the calculation

In Step 6, you will create the calculation you want Repute to perform.
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1. In the Stockyard, open the |8 Fraetamsser 0| [0 ) E :
Calculations group by right- "fec'ésmmmmm = e Salculzticns
clicking and selecting . ‘&7@‘
‘Calculations’ from the pop- ___%::Tfefel & Long\:d\na\uyls
up menu. G Geotechnical Constituents g ||V randoiph's analvss

-~ Layer 1 + |I| v validation

2. Create a Boundary Element e -
Analysis by dragging-and-
dropping this item from the
Stockyard to the Project Manager.

3. In the Property Inspector, under the heading Links, change the Scenario to
“Situation 1”. Then, under Options, change the Drainage condition to
Undrained and the Stress-strain model to ‘Hyperbolic’.

4. In this Step you have: p—

=] General
®  Created Calculation 1 i Sy
(] Linked Situation 1 to Calculation 1 e e
Notes
[Docs]\Tutorials\Tutorial 5\Step umks —
6.rpx captures everything so far. s
Drainage condition " Drsined @ Undrained |
. Stress-strain model [Hyperbolic -3
Step 7 - perform and review the Layer averogng ® roies D Varasit
Save results
calculation Lo, ]

In Step 7, you will perform the calculation.

1.

Run the calculation by selecting the R =28 )+
Build tab on Repute’s ribbon and clicking || fie | tome inset  scensio | Buid | i
on Run Calculation 1. <'é P

<>
Repute will perform the calculation and | 55 GGG cociitont oot ‘j
then change its display to show its Build Calculation

Checking Desktop (displaying the

Workbook and Graph Paper panels).

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:
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5.1px - Repute 2 Enterprise Edition - =
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Load vs displacement
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e
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Step 8 - export the results

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

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

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

3. You can then view the results by navigating to this folder using Windows' File
Manager and opening the file in Excel. The results should look like the image
below (if opened in Excel 2016).
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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. Display the program’s File Menu and click Close.

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

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

[Docs]\Tutorials\Tutorial 5\Tutorial 5.rpx captures everythingin
this tutorial.

What’s 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

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

(] Modify an existing project

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

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

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

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

;

3 10
6 13

2 9 15
5 12

1 8 14
4 11

(] Each pile is 20 m long, T 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-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.
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Overview
(] In Step 1, you will open and modify an existing project.
(] In Step 2, you will delete the old pile group and then specify a new
group.
(] In Step 3, you will move the piles to their final (asymmetric) positions.
(] In Step 4, you will modify the actions on the pile group.
(] In Step 5, you will perform the calculation and review the results.
(] In Step 6, you will close and (optionally) save the project.

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

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

Step 1 - open and modify an existing project

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

1. 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). Click on the Open button to open this project.

Rt setect a project to opan. x

« 4| <« Public Documents > Geocentrz » Reoute » 25 » Tutorils > Tutorial v[o] | searchTutora »

] [Repute proct 00 v

G

2. In the Project Manager, double-click on “Site 1” to display its properties in the
Property Inspector. Then, in the Property Inspector, change the Description to
“Asymmetric pile group under 3D loading” and the Project ID to “06”.
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T A A R A A
(=) Project Information

Description Asymmetric pile group uni ~

L

Address

Save the project under a different name, by clicking the File > Save As
command and then clicking on Repute 2 file.

sa

In the dialog box that appears, change the File name to “Tutorial 6” and click
on the Save button to save the modified project with a new name. It will
automatically be saved in the folder [Docs]\Tutorials\Tutorial 6
unless you choose another location for it.

[Docs]\Tutorials\Tutorial 6\Step 1.rpx captures everything so far.

Step 2 - specify a new pile group

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

1.

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

You may also find it easier to see the piles if you increase the Drawing Board’s
scale. To do this, right-click anywhere on the one of the rulers at the edge of
the Drawing Board and select 1:100. Alternatively, there are buttons on the
Drawing Board tab (on Repute’s ribbon) which allow you to manipulate the
scale however you choose.

e e

If you move the mouse over the drawing of the pile group in {

the Drawing Board, a balloon will appear showing its name ~ § et 2
(which is “Pile Group 1”). You can select this group by 2 |

clicking on it, whereupon a blue selection rectangle will } |_ "
appear with square “handles” at each corner. “Pile Group 1” %

will automatically be highlighted in the Project Manager. You

.E1|
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10.

11

can display its properties in the Property Inspector by clicking on the Pile
Group in the Project Manager.

De-select the pile group by holding the CTRL-key down and clicking on the
drawing of the group. The handles will disappear and the Pile Group will be
de-selected (and no longer highlighted) in the Project Manager.

If you now move the mouse over one of the piles within the
group, a balloon will appear showing the pile’s name (e.g.
“Pile 4”). You can select this pile by clicking on it,
whereupon a blue selection rectangle will appear with
square “handles” at each corner. “Pile 4” will automatically
be highlighted in the Project Manager and its properties
displayed in the Property Inspector.

To delete all the piles from the project, hold the CTRL key down and select
each pile in turn in the Project Manager. Then, right-click to display the Project
Manager’s pop-up menu, and select the Edit > Delete command. You will be
reminded that Pile 1 is being used by Pile Group 1 and prompted to confirm
its deletion. Click Yes to All to delete all the piles from the project. They will
disappear from both the Project Manager and the Drawing Board.

Repute

Are you sure you want ta delete ‘Pl 1! (Bored Pie]?
CP|  Thisitem i being used by File Group 1" [File Group)

| vesoar || neoar || ves || me |

Repeat the previous step for Pile Group 1 to delete it from the project.

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

When the Wizard appears, choose the Custom plan arrangement and change
the number of pile rows to m = 5 by n = 3. The picture ...~ ;-
on the lefthand side of the Wizard will change to show '
you a (generic) rectangular pile arrangement.

O
Change the X Spacing and Y Spacing to 3000 mm, but lo o 0 &%
leave the Cover at its default value (150 mm). ==

. Click Next to display the next page. Choose ‘(Cast-in-

place) Bored Pile’ as the pile type.

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

i -y PP,
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12. Click Next to display the next page. 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 -

Steel grade 5235 >

Choose the section

Diameter/Breadth 1050 mm ha
ke i--ﬁ=:t\;r o gl X 57 .

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

3. Enter the pile length and upstand

(22 Embedded length (L) 20l
& 88 Upstand (U) 1

L PP, i, -

14. Click Next to display the next page. Change the X position (dX) of the pile
group’s centroid to 6 m, its Y position (dY) to 3 m but leave its Rotation (d6)
as 0°. This will move the piles in the group close to their desired positions.

4, Enter the location and rotation of the group centroid

QJEEX position (dX) 5m
H[TL ¥ position (dY) 3m
B i Rotation (dtheta) i

N -~
\6/ J /,é/ \dO
\9 -
N dv ol

15. Click Next to display the next page. Tick “Situation 1” to add the pile group to
the scenario.

16. 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.

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

[ Creates Piles 1-15
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Creates Pile Group 1

Creates Concrete 2

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

The Drawing Board will now look something like this:

|
|

Pile 1 Pile 2 File 3

i
{

iy

Pile-1 Pile-1 Pile 1 Pile- 1 Pile 15
2T e
Pile & Pile 7 Pile & Pile 9 Pile 10
e e e e ™ ® {
— e e e ™ e

'-’,_‘_M\,-r"\z

File 4 File 5 1

[Docs]\Tutorials\Tutorial 6\Step 2.rpx captures everything so far.

Step 3 — move the piles to their final positions

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

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

2. Repeat the previous instruction for Pile 4.

3. Next, change the Y-Position of Piles 7 and 9
to +1.5 m; the Y-Position of Piles 12 and 14
to +4.5 m; and the X- and Y-Position of Pile
15 to +3.0 m and +7.5 m (respectively).

4, Select “Pile Group 1” in the Project
Manager.

(= General
Name Pile 2
Type Bored Pile

Category
Kind
Notes

Validate to EN 1536

Pile Foundation
Structural Elements

Created by the Pie Groug ~

v

(= Location

(=) Relative Position

(#] X-position
(] Y-position
[+ Depth

3m
-1.5m
Om

[# Absolute Position
(3 Pile toe

i

5. In the Property Inspector, under the heading Pile Cap, click on the Resize
button to enlarge the pile cap. The Drawing Board will now look something

like this:
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S Pile 15 1
Y Pile 11 Pile 13
5 . Pile 12 File: 14 “
il ile
§ @ _ 4
j . Pile & - File & - File 10
e e
L@ _
§ I l Pile 1 Pile 3 File 5
File 2 File 4
® @
1
e - nnd

H«»——/‘hmm.\ﬁt———m#'—ﬂw—xﬂ?

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

Step 4 - modify the loads

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

1.

Select “Force 1” in the Project Manager
and then, in the Property Inspector, change
Fz to 50000 kN, select “Pile 8” in the Tether
0 ... box, and change the Depth to 0 m.

Select “Force 2” and change its Fx to
10000 kN, Fy to 7000 kN, select “Pile 8” in
the Tether to ... box, and change the Depth
to 0 m. As you do this, the force’s
orientation and position will change
automatically on the Drawing Board.

Select “Moment 1” and change its Mx to
3000 kNm, My to 5000 kNm, select “Pile 8”
in the Tether to ... box, and change the
Depth to 0 m.

Finally, select “Combination 1” and change
its X-position to 6 m, Y-position to 3 m, and
Depth to 0 m. Again, as you do this, the
combination’s orientation and position will
change automatically and the various
components of action displayed in the
Property Inspector will also change.

& General

Name Combination 1

Type Combination of Actions

Kind Actions

Notes Created by the Action Wi ~
& Location

(=l Relative Position

(2] X-position 6m

(] Y-position 3m

(+] Depth om

(#] {absolute Position
Combination of Actions

o]

(] Permanent

(= variable

Force 2

Moment 1

Accidental

Seismic

=l Options

) Ampiification

[

= Components of action

(& Fx
& Fy
@ Fz
[# Resultant
@ Mx
& My
) Mz
(@ Resultant

51468.44 kN
3000 kNm
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5. The Drawing Board will now look something like this:

P TN e e A

Pile 15

b . File 11 . Pile 13

? . File 12 File 14

z . File & Pile & Pile 10

ﬂe’ File 2
. File 1 . File 3 Pile 5

File 2 Pile: 4

%

[Docs] \Tutorials\Tutorial 6\Step 4.rpx captures everything so far.

Step 5 - perform and review the calculation

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

1.

Select Calculation 1 in the Project B8 )-

Manager and then, on the Build tab, click | File || Home Insert Scenario | Build | Wizar

on the button labelled Run Calculation é &

1. Schedule Validate E? Re-run
Calculation 1 Calculation 1 | Calculation 1 | Calculation 1

Repute will perform the calculation and Build Calculation

then change its display to show its

Checking Desktop (which displays the Workbook and the Graph Paper). You
can switch to this display at any time by clicking on the Check button on the
View tab.

Your screen will now look something like this:
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Load vs displacement
Force (MN) or moment (MNm)
o -
2
E-
e
2
51
Ew
o
Eu
i
Ex
Ea
z
B
2
T S A
o — e Tty 7

4. You can change the graph that appears on the screen by selecting the Graph
Paper tab on Repute’s ribbon and clicking on the any of the available graphs
that are listed there.

MmoEa)- { 2.5/ Tutorials/Tutorial 6/Tutorial 4

| Fie | Home Inset Scenaic  Bulld  Wizagh  essageBoard | Graph Paper |

Force Fx | Moment Mx | Displacement ] M2 OO0
Load vs displacement ; Save Gra
B J MM OO0 5

Force Fy | |MomentMy| Displacement
Chin plot ’f 15

Show  Show Load Grapl
Al None £
Graph Lines Graph Settings

ForceFz | MomentMz | Displaceme;

5. For example, if you click on the Moment My button, the graph will change to
look something like this:

Calculation 1
Bending moments an piles
My (kNm)
2600 2,00 2200 201D < BCC 4 D0 1,00 100 A B0 60 M w0 ;e 4w s s rgm
o
'
2
3
s
Es
£
o
§
2%
"
s
P
»
F-re: B-mec F-2ed B 3
ZRes - mes okt ®
¥ =137 = e 1< 6 = e 15

6. You can change the appearance of the graph by experimenting with the
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extensive set of controls provided via its Options box. To display the Graph
Options box, click on the Options button on the graph paper tab. Click on the
help button to find instructions for using this box to customize your graph.

9 Graph cptions x

Step 6 - close the project

In Step 6, you will close and - optionally - save the project. (Note: this is not
available in the Trial Edition.)
1. Display the program'’s File Menu and click Close.

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

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

[Docs]\Tutorials\Tutorial 6\Tutorial 6.rpx captures everythingin
this tutorial.

What’s 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
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