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Welcome to ASDIP Retain

Frequently the design process involves an iterative procedure of selecting preliminary proportions of
structural elements, and then checking the suitability of this solution, otherwise new member properties
are used until the algorithm converges in an optimum design. This repetitive and tedious procedure may
become time and effort consuming.

ASDIP Retain is a collection of calculation modules that carefully combine the latest building code
provisions and proved design and analysis methodologies to perform many of the cumbersome
calculations most commonly used in any structural design office. ASDIP Retain is an integrated system
that combines the flexibility of Windows Forms to effortlessly develop either an optimized design or a
quick investigation.

All the modules have been assembled to help the designer obtain specific results from procedures
common to structural steel design. However, they cannot replace the judgment of an experienced
engineer who must select the structural types and appropriate loads, and interpret the results. ASDIP
Retain fully complies with the latest edition of IBC, ACI 318, and MSJC. The load combinations are per
ASCE 7.

License Agreement
IMPORTANT - READ BEFORE COPYING, INSTALLING OR USING.

Do not copy, install, or use this software until you have carefully read this agreement, which provides the following
terms and conditions for its use. Copying, installing, or otherwise using the software indicates that you have read,
understand and accept the terms of this Agreement. If you do not accept this Agreement, then return the software
and accompanying items to us within 30 days of purchase for a refund.

GRANT OF LICENSE

The software and data accompanying this License (the "Software™) and related documentation are licensed (not sold)
to you by ASDIP Structural Software. You own the CD or any other media on which the Software is recorded, but
ASDIP Structural Software retains full and complete title to the Software and accompanying documentation, and all
intellectual property rights therein.

Subject to the License Restrictions below, you are granted a personal, non-exclusive license to use one copy of the
Software and any updates thereof on a single computer at a time. You may authenticate your license in a second
computer, but not in a third, since only two authentications are granted. You may make one archival or backup copy
of the software for your own use. However, because the Software is protected by the copyright laws, it is illegal: to
make additional copies or otherwise duplicate the Software by any other means (including electronic transmission);
to give copies to another person; or, to modify, adapt, translate, rent, sub-license, loan, resell for profit, distribute,
create derivative works based upon or network the Software or any part thereof.

LICENSE RESTRICTIONS

The software contains copyrighted material, trade secrets and other proprietary material protected by United States
copyright laws and international treaty provisions. You may not reverse-assemble, reverse-compile, or otherwise
reverse-engineer any of the Software components. You will not remove any copyright notices from the Software
screens and printouts. ASDIP Structural Software does not grant any express or implied right to you under patents,
copyrights, trademarks, or trade secret information.
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DISCLAIMER OF WARRANTIES

The Software is provided "AS IS" without warranty of any kind. If the media on which the Software is furnished are
found to be defective in material or workmanship under normal use within a period of thirty (30) days from the date
of receipt, ASDIP Structural Software's entire liability and your exclusive remedy shall be the replacement of the
media. This offer is void if the media defect results from accident, abuse, or misapplication.

To the maximum extent permitted by law, ASDIP Structural Software disclaims all other warranties, either express
or implied, including, but not limited to, implied warranties or merchantability and fitness for a particular purpose,
with regard to the Software and the accompanying materials. This limited warranty gives you specific legal rights.
You may have others that vary from state/jurisdiction to state/jurisdiction.

LIMITATION OF LIABILITY

To the maximum extent permitted by applicable law, in no event shall ASDIP Structural Software be liable for any
damages whatsoever (including, without limitation, damages for loss of business profits, business interruption, loss
of business information, or any other loss) arising out of the use of or inability to use this Software. ASDIP
Structural Software makes no warranties, either expressed or implied, as to the quality and performance of the
Software, that the calculations contained in the Software will meet your requirements, or that the operation of the
Software will be uninterrupted or error free. You agree that the Software is intended to aid you in performing
engineering-oriented mathematical calculations, and that the results obtained from the Software do not necessarily
constitute an acceptable engineering design or analysis. You agree that results of the Software shall be reviewed by
persons possessing experience and thorough understanding of the engineering principles that apply or might apply to
the usage of and results of the Software.

In no event shall ASDIP Structural Software's total liability to you for all damages, losses, and causes of action
(whether in contract or otherwise) exceed the amount paid by you for the Software.

How to Start a New Project

Whenever you need a calculation, the first step is to create a project, which is like a container where all
the calculations, settings, properties, etc, will reside. Something similar to a paper folder where you store
and keep aside all the documents of a particular project.

When you start ASDIP Retain the Project Manager pops up. From there, you may either create a new
project or open an existing one. If you are working in a project and just want to create a new one select
File | New from the menu bar. ASDIP Retain will ask you to confirm, in case that you haven't saved your
previous project. The new project will have the calculation tree empty. From there you may start creating
calculations.

How to Open an Existing Project

ASDIP Retain conveniently stores all the information in a single file. Project files are saved with the
extension .rdp. To open an existing project, in the Project Manager select File | Open from the menu. A
new dialog box will pop up to let you specify the location of the requested file. When an existing project is
retrieved, all the information and calculations saved with that project will be retrieved as well, so that all
the information regarding that specific project is brought up.

ASDIP Structural Software - www.asdipsoft.com Page 4



How to Save a Project

ASDIP Retain conveniently stores all the information in a single file. Project files are saved with the
extension .rdp. To save a project, in the Project Manager select File | Save from the menu. If the project
has been saved previously, it will be saved directly, otherwise a new dialog box will pop up to let you
specify the location of the file. When a project is saved, all the settings and calculations will be saved as
well, so that all the information regarding that specific project will be ready to come up when you open the
project in the future. When you save the project the file name, which is also the project name, will be
appended to the title in the Project Manager.

How to Specify the Units for a Project

In ASDIP Retain you may work with any of the following three units systems:
e US - Imperial units, customarily used in the United States (in, ft, kip, ksi)
e S| - The International Standard system of units (cm, m, N, MPa)

e MKS - Metric units, mostly used in Latin America (cm, m, Tn, Kg/cm2)

You may specify the desired units system in two different ways:

e Directly in the Settings Menu of the Project Manager. This will affect the units of the whole project. The
default is US.

e In the Design Menu of the individual calculations. This setting will affect only that specific calculation,
and it may be useful if for some reason you need to calculate something in other units different to the
rest of the project.

How to Enter User and Project Information

When you work in a project, it's a good practice to provide all the information regarding the designer and
the project itself. ASDIP Retain provides two dialog boxes for this purpose in the Settings Menu of the
Project Manager, as shown. This information is also saved with the rest of the calculations that belong to
the project.

User Project

Company Name SPECTRA Engineering PSC Project Title ABC Building

Location ¥YZ City, US|

Lead Engineer Your Mame
Email Address myname Emycompany.com Description Three story braced frame

Phone # 555-555-5555 Project # 123456
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How to Set Preferences for a Project

ASDIP Retain allows you set project preferences in order to customize your program and improve your
experience. Although not mandatory, these settings will affect the way the program looks and the way
your Reports will be generated. You may set the preferences in the Settings Menu of the Project
Manager, and they consist of two dialog boxes, as shown below. One is for the Title Block definition that
will be included in the Report and the other is to specify the display screen All this information may be
saved as default, so you don't need to enter it again in the future. When you start ASDIP Retain the
Preferences dialog box shows up. You may instruct the program not to show it at startup by checking
mark the corresponding check box.

The Title Block information is mostly used as a header in the Report. and it consists of basic information
about your company or any other text you may want to include in your Report. You may also specify your
company logoand it will be inserted in the header area of your reports.

The display screen may be either Standard-width or Widescreen display, depending of your monitor.
Basically, the Standard-width display fits the screens with a 4:3 ratio such as the common desktop
monitors. Widescreen display works better in flat screens with 16:10 ratio such as many laptops and
some LCD monitors. The default is Widescreen display.

Title Block Title Block

Company Name SPECTRA Engineering PSC Select the display ratio at startup:

Texd i ddress # 123 Sereen
ine _
(e.g., Address) My address () Standard-width display

Text line My City, US @ Widescreen display
{eg., City)

[ Incude logo This setting will take place immediatehy

[ Save as default [ Save as default

[ Do not show at startup [] Do not show at startup

How to Authenticate the License

When you download and start using ASDIP Retain, what you are actually running is an Evaluation
version, which is fully functional for 15 days. The only limitation during this period is that you cannot
printout your calculations and you cannot save your project, otherwise it is the full version that you will
permanently have if you authenticate your license. To do so, you need to order the program by visiting
our web site www.asdipsoft.com/purchase-software-license/. Then an email will be sent to
you with a license key, which will convert your Evaluation version into the Full version. To install your
license either select Settings | License in the Project Manager or select Install License in the Evaluation
dialog box at startup. The dialog box shown below will show up.
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To install 2 new license, enter your company name and the license key you received on purchasing the product and
click the Install button. The Save and Load License buttons can be used to save/restore the installed license to a file
for backup.

Company Name “Youy Compary Name
License Key ASDFKJADOEIROPIMVIMAMVMEIASDE Install

License Status Mo License Installed

Computer ID JAVIER-MSI

In this dialog box you enter your company name and the license key that you just received in your emalil
inbox. When you click the Install button the program connects to our web server and authenticates the
license for you. Note that you have to have an internet connection to do the authentication. Once the
authenticated license is installed on your computer the application can be run without contacting the
authentication service. Basically your license will be linked to your computer name, not to your
hardware. This will allow you to upgrade your hardware without invalidating your license, provided you
keep your computer name. Two authentications are granted with your license, which means that you may
authenticate your license in two different computers as a maximum, for example your desktop and your
laptop. If you try to authenticate the license in a third computer an error message will show up.

How to Create a Calculation

Structural Engineering is all about calculations, isn't it? ASDIP Retain is a software that allows you
perform calculations... and manage them. To create a calculation simply click on any of the calculation
buttons in the Project Manager. The dialog box shown below will show up.

MdM— u =- Cantilemrer Retaining Wall

L Wall Rw-1

© L Wall Rw-2

Calculation Name: =) Counterfort Retaining Wal
- LoWall RW-10

Base plate of column C-3) - Restrained Retaining Wal
- Wall RW-20

L Wall RW-21
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Enter the calculation name or a short, meaningful description of the calculation. When you click the Add
button the calculation tree at the right half of the Project Manager reflects the change by adding a new
node under the corresponding calculation branch. You may continue adding calculations to the tree, or
you may open the calculation that you just created.

Think of this as a paper folder on your desk, where you are putting your hand calcs and sketches
together. Imagine that you are designing a cantilever retaining wall by hand and that you ended up with
some pages of calcs. If you are a little bit organized, you will put these sheets in a paper folder labeled
with the project name. Then imagine that you continue designing by hand another wall of the project, and
several more. Add all these paper sheets to your binder. If there are several types of walls in the project,
your binder will have to be organized further.

ASDIP Retain organizes the set of calculations for you in an electronic version of the situation described
above. The Project Manager will add individual calculations to the project and will organize them in an
expandable tree view, similar to the Windows Explorer tree view. You may add as many calculations as
you need, and they will be organized properly for future reference.

How to Run a Calculation

Once you have created a calculation, you can run it by double-clicking on the corresponding node at the
tree view in the Project Manager. Alternatively, click on the node to highlight it and then click on the Open
button. This will retrieve the calculation module. Once there,
you may enter the input data and see the results. When you
close the calculation sheet, you will be sent back to the
Project Manager, which will have the latest information

=- Cantilever Retaining Wall
© bWl RwA
: Wall Riw-2

— Counterfort Retaining Wall

Chowal RW-10 about your calculation, with all the changes that you have
= Restrained Retaining Wall just done.

- Wall Rw-20

- Wall RW-21 If you have multiple calculations in your project, you can

jump to any of them and edit it as needed by simply double-
clicking the corresponding node in the tree, as explained
above. When you save your project all the information
about all your calculations will be saved as well. The next
time that you open that project all the calcs will be there.

How to Enter the Input Data

When you open a calculation, a predefined module template is retrieved, where you may enter your input
data and see immediately the results associated with the change that you have just done. All the modules
in ASDIP Retain have two tabbed controls, as shown below. The left tabbed box is dedicated to the input
data, whereas the right tabbed box shows the tabs associated with the results. To enter input data simply
select the corresponding tab at the left side and use the text boxes and controls designed for that
purpose.

ASDIP Retain has been designed with multiple types of controls in order to enter data the easiest way.
Among the controls provided we have buttons, text boxes, labels, combo boxes, ratio buttons, check
boxes, tabs, tree views, dialog boxes, menu bars and tool bars. All these combined elements create a
rich user interface.
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How to See the Results

In ASDIP Retain the results are always current, which means that as soon as you change any of the
input data fields the results are updated accordingly. To see the results, simply click on any of the tabs
located at the right half of the screen, as shown below.

A & Glance Condersed Dt e Graph
Swabity | Stem | Foating Constnaction
Vil Pressuses (paf)
[Cosnin: Ervalzpa) 126.2

il

The three tabs are described as follows:

e At a Glance tab - Shows a summary of the results, with the most relevant information that fits in one
screen height. No scroll bars. The user can see "at a glance" if the design passes or fails. If necessary,
you may prefer to see the Condensed tab.

e Condensed tab - Shows a more detailed report of the calculations, with more in-depth results. It is
intended for a more laborious checking of the step-by-step calculations. The results are organized by
topic for easier reading, and consist of values and text messages always up-to-date. Individual checks
show either OK or NG for pass or fail respectively. If necessary, you may prefer to see the Detailed tab.

e Detailed tab - Shows a more detailed report of the calculations, with more in-depth results. It is
intended for a more laborious checking of the step-by-step calculations. The results are organized by
topic for easier reading, and consist of values and text messages always up-to-date. Individual checks
show either OK or NG for pass or fail respectively.

e Graph tab - Shows graphic images related to the calculation, either a plan, elevation, detail, or diagram.
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How to Preview the Report

ASDIP Retain generates a pre-formatted report that can be printed out. To preview the report simply
select Report | Print Preview from the menu bar. To printout the report, select Report | Print from the
menu bar. The preview window provides several buttons to multi-page views, zoom and print, as shown

below.

el e 4
Do Bagmi P - 283 B

P el

[ T—

R -

e el [
quml-.l.--ﬁ--ll-ll a

i ¢ can
UpnpiFasrsen B 208 B4
.

P o

e Fo T il 0o S
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Project Manager Main Window

The Project Manager is the central piece of ASDIP Retain. From there all file activities may be performed,
as well as get access to the calculation sheets. In the Project Manager you may create a calculation, save
a project, set the units system, enter the information and preferences, and organize your work.

Project  Settings  Help

DEH AG G @

Click on any butten below to add Current calculations in this project
a new calculation to thiz project (Double-click to open)

- Cartilever Retaining Wall

Canl i b Wall RW-1
antilever i
Retaining /all L Wl Rw-z
(= Countterfort Retaining Wall

i b Wal RW-10
=L Restrained Retaining Wal

L

==
e £ Wall Rw 20
cunterfo o o
| Retaining wiall Wall R\W-21
[

Restrained
Retaining Wwiall

= Open

Copy Rename

The Project Manager is in charge of organizing the calculations in a project, and keeping the common
information updated and active. All basic file operations, such as Start a new project, Open an existing
project, and Save a project are only possible in the Project Manager. In addition, the expandable tree
calculation view is a great way to visualize all the calculations in a project.

Calculation Main Window

Being ASDIP Retain a structural design package, the calculation modules are the essence of the
software. All the modules have been designed and developed with a deep understanding of the needs of
structural engineers. A typical calculation main window is shown below.

A typical calculation main window is basically composed of the menu bar at the top, and immediately
below is the tool bar. Below that is the work area, which consists of two tabbed panes: the left pane is
designed to enter the input data, and the right pane shows the results of the calculation. The different
tabs have a specific purpose, depending of the calculation module. The current version of ASDIP Retain
includes the following calculation modules:

e Cantilever Retaining Wall Design
e Counterfort Retaining Wall Design
e Restrained Retaining Wall Design
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Cantilever Retaining Wall — Overview

Retaining structures hold back soil or other loose material where an abrupt change in ground elevation
occurs. The retained material or backfill exerts a push on the structure and thus tends to overturn or slide
it, or both. The cantilever is the most common type of retaining wall and is used for walls in the range of
10 to 25 ft in height. The stem, heel and toe of such a wall act as cantilever beams.

The design involves two major steps: the first one is the evaluation of the stability of the whole structure
under the service loads, which includes the overturning and sliding failure modes, and the second one is
the design of the different components, such as the stem, heel, toe and key, for bending and shear, under
the combined factored loads.

The program computes the soil bearing pressures and analyzes the stability of the structure. In addition, it
performs the concrete design based on the Ultimate Strength Design Method of the ACI 318. The lateral
pressures are calculated either per the Rankine, Coulomb or Equivalent Fluid theories. Seismic design as
per the Mononobe-Okabe approach. Load combinations per ASCE 7.
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Cantilever Retaining Wall — Geometry

Geometry Loads Materials Reirforcement General

F™"Sem ¢ Fooiing | Backil & Cover |

Stem Material Concrete v

Stem Height 17.00 ft L] Masonry Stem at Top
Stem Thickness, Top 120 in

Stem Thickness, Bot 200 in

Taper @ Heel Side v

Top
o
Stem ==
=
B
I|s
=
&
=
o
=&
2|3
*o Toe Heel
i
—
(i
=
=z
KT
Toe | Bot Heel
Length Length

Use the Geometry tab to enter
information of the dimensions of
retaining wall, as shown.

the
the

At the top of the page you may specify the
dimensions of the wall in separate tabs. The
stem may be either of constant thickness or
tapered. The taper may occur either at the
toe side or at the heel side, and the program
internally calculate the results accordingly.

Likewise, the dimensions of the toe, heel
and key may be specified as well. The
backfill may be either sloped or flat, and the
backfill height may be smaller than the stem
height if desired.

ASDIP Retain internally checks the
dimensions and validates the input data.
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Geometry Loads Materials

Stem Footing Files

Reinforcement General

Backdill & Cover

Footing Thickness 200 in
Toe Length 400 ft
Heel Length 5.00 ft
Pile @
Edge”| -
£
2
w
@ e
=] T
2
3
= s @
= &
|. File
Edge
Toe Heel
PLAN VIEW

Top

Backlill Height
Stem Height

ASDIP Retain includes the design of
retaining walls supported on piles.

To specify this type of foundation, mark the
corresponding check box in the Footing tab.
The interface will change dynamically
showing the corresponding controls,
including the Piles tab, where you can
specify the pile type, size, batter, and
spacing, as shown.
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Cantilever Retaining Wall — Loads

The Loads tab lets you enter the loads acting on the retaining wall, as shown below. Different sub-tabs
facilitate the load data input.

[ Loaa Matorsls | Fdorcemert | Gerseal Loads [TPTeTa | e— L v——

[Bocem Surcharpe | Concentratied | Wind & Seisme |
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ASDP Retain allows you to specify several load cases, as briefly described below:

e Backfill tab - Here you can specify the properties of the soil behind the retaining wall. The earth
pressure theory can be either Rankine, Coulomb, or Equivalent Fluid. The program calculates the
active pressures accordingly. The height of the water table may also be specified in this tab.

e Surcharge tab - ASDIP Retain supports a uniformly distributed surcharge applied at the top of the
backfill. In addition, a strip pressure may be specified to model a footing exerting a pressure against
the wall, such as a traffic road.

e Concentrated tab - You may specify up to two concentrated loads, one dead and one live, acting at the
top of the stem at a given eccentricity.

e Wind & Seismic tab - The wall may be exposed to a uniform wind suction pressure acting at the front
face of the stem. Also, if the retaining wall is located in a seismic zone, you may specify the horizontal
and vertical seismic coefficients. Kh is the ground acceleration factor used in the Mononobe-Okabe
equations. In the absence of a more detailed seismic information, a value of Kin = Sps/2.5 is considered
acceptable.

Cantilever Retaining Wall — Materials

Geometry | Loads Mstensls | Rariorcement | General The Materials tab is designed
to enter the information about
the stem and the footing, as

Hem
shown.
Concrets Strength fc 40 ke
Rebar Srength 00| ke For both the stem and the
footing you are required to
Feating specify the concrete and the
Concrete Strength o 40 ks rebars strength. In addition,
Flbax Srengih fy TR (- the allowable soil be.ar!ng
pressure and the friction
Rigw. Beang Pressum an_ | ket coefficient at the bottom of the

Friction Coefficient 050 [ Vaiues | footing are required.

Depth to Negect Passive 1.00 fi

Click on the "Values" button to
see typical values of the
friction coefficient for different
i underlying soils. "Depth to
Neglect Passive" refers to the
distance that the program will
ignore in the calculation of the
passive pressure. Basically it's
a conservative measure to
account for the soil that is
disturbed.

Eackhll

Stoem

Dopth to Mesglect

r'ﬂ?-!if-"."

H

Footing
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Cantilever Retaining Wall — Reinforcement

The Reinforcement tab has been included to enter all the required information to design each of the wall
components, such as stem, heel toe, and key, as shown below. The interface changes dynamically to
show the corresponding controls for either concrete and/or masonry stem.

Geometry Loads Materials Reinforcement General
Footing
Concrete Stem Transv. Bar Size |#4 v & | 120 | in
ertical Bar Size |#4 v | @ | 120 | in atFront Side Cover 20 in

Vertical Bar Size #3 v @ | 120 | in  at Backfill Side Cover 20 in
Cut off Alternate Backfill Bars Backfill Side Cutoff Length | 700 | ft

Transv.
bars

Cutoff Length

Transv.
bars |

o

Y. Top bars

ASDIP Retain fully complies with the provisions of the latest edition of the ACI 318 and MSJC. The
Reinforcement tab has been designed to allow the user specify the reinforcing steel for the stem, the toe,
the heel, and the key. A number of controls are provided to completely customize and optimize the steel

reinforcement.

The program calculates the capacity of the reinforced concrete and checks the development length of the
rebars, either straight or hooked. You may specify to cutoff alternate vertical rebars in the stem and see
the effect immediately in the capacity diagrams generated by the program. All changes are reflected

graphically.
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General tab

The General tab contains information about the calculation that may be of interest to the designer or to
someone else who reviews the calculation, as shown below.

Comparry SPECTRA Engineerng FSC

Project Your Progsct Name
Engneer:  Your Mame
Description Beam BEM-1

Hotes “fow may type here any nstruction (o the reraswer.

Company - The company name was setup when you installed the license and cannot be changed.
Project - Since the project name is common for all the calculations of this project, it can only be specified
in the Settings | Information menu command of the Project Manager.

Engineer - When you create a calculation, the engineer's name is brought from the user information that
you entered in the Project Manager. Since two calculations of the same project may be done by two
different engineers, this text can be edited in your calculation.

Description - By default, this is the calculation name that you entered when you created the calculation.
This text, however, can be changed to a more meaningful description if desired. This text will be copied
into the report.

Notes - This text is intended to provide any information to the reviewer, or a remainder to yourself in the
future.
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Counterfort Retaining Wall — Overview

Retaining structures hold back soil or other loose material where an abrupt change in ground elevation
occurs. The retained material or backfill exerts a push on the structure and thus tends to overturn or slide
it, or both. For walls 20" or higher the cantilever type may not be economically feasible. In those cases the
stem can be reinforced with a series of counterforts, which are perpendicular stiffening elements at a
certain spacing in the backfill side. The stem and heel act as continuous beams, but the toe of such a wall
acts as a cantilever beam.

The design involves two major steps: the first one is the evaluation of the stability of the whole structure
under the service loads, which includes the settlement and sliding failure modes, and the second one is
the design of the different components, such as the stem, heel, toe and key, for bending and shear, under
the combined factored loads.

The program computes the soil bearing pressures and analyzes the stability of the structure. In addition, it
performs the concrete design based on the Ultimate Strength Design Method of the ACI 318. The lateral
pressures are calculated either per the At-rest, Rankine, Coulomb or Equivalent Fluid theories. Seismic
design of the backfill and water table is considered. Load combinations per ASCE 7.

file Edit Design Report  Help

Ehn AGIYUS @
Goomety | Lloads | Matensls || Ferfocemert | Geneml AaGance | Condensed Detaied Gragh
Stabity Stem Festing Construction
Stam Counterforts Footing Stem Pressures (psf)
(Comb: 1.20+1.6{L+H))
Exterior Face Reinf, Concrete Cover | 20 | in

Hofizontal Bar Size |#6 v | @ | 120 | in  Continuous at Exterior Face

Hofizontal Bar Size | #6  w| @ | 120 in x | 800 | R  Between Counterforts
Backfill Face Reinf, Concrete Cover | 20 | in

Honzontal Bar Size (W6 w| @ | 120 | in  Conbinuous at Backfill Face

Horzontal Bar Size #6 v @ | 120 in x B0 | & At Counterforts

Vestical Bar Size |28 w| @ [ 120 | in EschFace v T
:
1 —\ Load Combination: 2 g
Controling v
Stem
e E Wu=13ih
Sy R AR AR R R R R AR AR A A
F-Y F-Y

Strrups L4 (Comb: 1.20+1.8(L+H))

5.1

51

Cutolt Longth

Enear Dingram (k)

34

Itmer o0

48

Moment Diagram (k-fuft)
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Counterfort Retaining Wall — Geometry

Use the Geometry tab to enter the information of the dimensions of the retaining wall, as shown below.

Geometry Loads Materials Reinforcement General
Stem Footing Bacidill & Cover
Top Length 1.00 ft Counterfort Spacing 8.00 ft
Bottom Length 4.00 ft Counterfort Thickness 120 in
H Top Length
@ '. S\ap :
=
J— r
I
—

Stem = =
= ThicknessT % <
== 2| =
E|g =| 2
Ef = G

5 8" =
7 Bottom
7 Length
=]
[ O R
A |
(e
g L
Toe Heel
Toe | KT Heal ‘
PLAN VIEW 1 Length Length 7

At the top of the page you may specify the dimensions of the concrete stem. The interface changes
dynamically depending on the user selections. Likewise, the dimensions of the toe, heel and key may be
specified as well. The backfill may be either sloped or flat, and the backfill height may be smaller than the
stem height if desired. ASDIP Retain checks the dimensions and validates the input data.

ASDIP Retain includes the design of retaining walls supported on piles. To specify this type of
foundation, mark the corresponding check box in the Footing tab. The interface will change dynamically
showing the corresponding controls, including the Piles tab, where you can specify the pile type, size,
batter, and spacing, as shown below.
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Geometry Loads

Stem Counterforts | Footing |

Materials Reinforcement General

i Backil & Cover

Pile Edge @ Toe
PFile Spacing @ Toe
[] File Row at Center

3.00 ft ] Batter

Pile Edge @ Heel 1.50 ft
File Spacing @ Heel 6.00 ft
Pile .
Edge] |
£
=3
w
)] 2
= o
I
o
K’ : -
o o
—|&
T 4|3
. File
; Edge =
Toe Heel
PLAN WIEW

File Type Round W
File Size 120 in
Pile Embedment 6.0 in
Batter Angle 200 | deg
ﬁ Top Length
'.. S0P, :
Stem L = =
ThicknessT ] 5 £
Z| &
S| w
o
a
Bottom
Length
Toe Heel

= Emb
File
Ed
Batter 43
Angle
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Counterfort Retaining Wall — Loads

The Loads tab lets you enter the loads acting on the retaining wall, as shown below. Different sub-tabs
facilitate the load data input.

[ Loaa Matorsls | Fdorcemert | Gerseal Loads [TPTeTa | e— L v——

[Bocem Surcharpe | Concentratied | Wind & Seisme |

Backdil | [Surcharge| Conomrirated | Warsd & Soieesc |
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ASDP Retain allows you to specify several load cases, as briefly described below:

Backfill tab - Here you can specify the properties of the soil behind the retaining wall. The earth
pressure theory can be either Rankine, Coulomb, or Equivalent Fluid. The program calculates the
active pressures accordingly. The height of the water table may also be specified in this tab.

Surcharge tab - ASDIP Retain supports a uniformly distributed surcharge applied at the top of the
backfill. In addition, a strip pressure may be specified to model a footing exerting a pressure against
the wall, such as a traffic road.

Concentrated tab - You may specify up to two concentrated loads, one dead and one live, acting at the
top of the stem at a given eccentricity.

Wind & Seismic tab - The wall may be exposed to a uniform wind suction pressure acting at the front
face of the stem. Also, if the retaining wall is located in a seismic zone, you may specify the horizontal
and vertical seismic coefficients. Kh is the ground acceleration factor used in the Mononobe-Okabe
equations. In the absence of a more detailed seismic information, a value of Ky = Sps/2.5 is considered
acceptable.

Counterfort Retaining Wall — Materials

Geometry | Loads Materisls | Rariorcement | General The Materials tab is designed to
enter the information about the
stem and the footing, as shown.

Sem
o Soengh Fe - For both the stem and the
Ficboc Songhh Ty 500 | ke footing you are required to
specify the concrete and the
Focting rebars strength. In addition, the
p allowable soil bearing pressure
Concrete Strength o 20k - 9
) _ i and the friction coefficient at the
Risbar Strength fy BID ks bottom of the footing are
Al Baaring Pressure 40 besd required_
Friction Coefficient 050 [ Vaiues |

Click on the "Values" button to
see typical values of the friction
coefficient for different
underlying soils. "Depth to
T Neglect Passive" refers to the

distance that the program will

ignore in the calculation of the
Backfill passive pressure. Basically it's a

Depth to Neglect Passive 1.00 fi

. £ conservative ~ measure  to
® account for the soil that is
= 2 disturbed.

£t

= o

[=]-1

I Footing
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Counterfort Retaining Wall — Reinforcement

The Reinforcement tab has been included to enter all the required information to design the anchorage of
the base plate to the foundation, as shown below.

Geometry Loads Materials Reinforcement General
Stem Footing
Main Reinf.
4 Bars |HE v | at Full Height Concrete Cover | 20 | in

4 Bars |#6 v| x Cutoff Length 600 | ft

Stimups
Vertical Bar Size He v| @ | 120 | in 2-Legged Stirrups

Horizontal Bar Size |#4 v @ | 120 | in 2-Legged Stirrups

Ry
1/
Stem 1

bars i

_ Counterfort
" main reinf.

Stirrups | 4

Cutoff Length

Transv.
bars

ASDIP Retain fully complies with the provisions of the latest edition of the ACI 318. The Reinforcement
tab has been designed to allow the user specify the reinforcing steel for the stem, the toe, the heel, and
the key. A number of controls are provided to completely customize and optimize the steel reinforcement.

The program calculates the capacity of the reinforced concrete and checks the development length of the
rebars, either straight or hooked. You may specify to cutoff alternate vertical rebars in the counterfort and
see the effect immediately in the capacity diagrams generated by the program. All changes are reflected

graphically.
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Restrained Retaining Wall — Overview

Retaining structures hold back soil or other loose material where an abrupt change in ground elevation
occurs. The retained material or backfill exerts a push on the structure and thus tends to overturn or slide
it, or both. Sometimes the movement of the wall is restrained at the top, as in a basement. In such a wall,
the overturning is prevented. The stem acts as a fix-pin beam, and the heel and toe of such a wall act as
cantilever beams. The backfill pressure is generally the At-rest condition, rather than the Active condition.

The design involves two major steps: the first one is the evaluation of the stability of the whole structure
under the service loads, which includes the settlement and sliding failure modes, and the second one is
the design of the different components, such as the stem, heel, toe and key, for bending and shear, under
the combined factored loads.

The program computes the soil bearing pressures and analyzes the stability of the structure. In addition, it
performs the concrete design based on the Ultimate Strength Design Method of the ACI 318. The lateral
pressures are calculated either per the At-rest, Rankine, Coulomb or Equivalent Fluid theories. Seismic
design of the backfill and water table is considered. Load combinations per ASCE 7.

The restrained wall may be modeled as either fixed or pinned at base, and the program performs the
design accordingly. This can be specified as part of the Design Criteria.

Fle  f&t  Design Repon Help
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Restrained Retaining Wall — Geometry

Use the Geometry tab to enter the information of the dimensions of the retaining wall, as shown below.

Loads Materials Reinforcement General

Stem Footing Backfill & Cover | Base Fidty |

Stem Material Concrete v

Masonry Stem at Top
Stem Height 17.00 ft U
Stem Thickness, Top 120 in

Stem Thickness, Bot 20.0 in
Taper @ Heel Side v

[] Intermediate Support

Stem

Stem Height

Backfill Height

Cowver

Heel

=
w
—
(I
o
=

g

L
KT
‘Toe ’é;!‘ Heel ‘

1 Length

At the top of the page you may specify the dimensions of the wall in separate tabs. The stem may be
either of constant thickness or tapered. The taper may occur either at the toe side or at the heel side, and
the program internally calculate the results accordingly. Likewise, the dimensions of the toe, heel and key
may be specified as well. The backfill may be either sloped or flat, and the backfill height may be smaller
than the stem height if desired. ASDIP Retain internally checks the dimensions and validates the input
data.

ASDIP Retain includes the design of retaining walls supported on piles. To specify this type of
foundation, mark the corresponding check box in the Footing tab. The interface will change dynamically
showing the corresponding controls, including the Piles tab, where you can specify the pile type, size,
batter, and spacing, as shown below.
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Geometry Loads Materials Reinforcement General

Stem Footing Backfill & Cover Base Fidty
Pile Edge @ Toe 150 ft Pile Type Round "
Pile Spacing @ Toe 3.00 ft  [] Batter Pile Size 120 T
[] Pile Row at Center File Embedment 60 3
Pile Edge @ Heel 1.50 ft Batter Angle 200 | deg
File Spacing @ Heel 6.00 ft
Pile ©
Edge -
g
= -
w =
)] 2 z| 2
g o =
] Stem ﬁ £
] el @ =&
£ E H
- o
| Pile @5 Toe Heel
Edge
o T
@) = Emb
Toe Hel J&L File
Ed
Batter 43
PLAN VIEW Angle
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Restrained Retaining Wall — Loads

The Loads tab lets you enter the loads acting on the retaining wall, as shown below. Different sub-tabs
facilitate the load data input.

- Laads [T [ e — e ——
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ASDP Retain allows you to specify several load cases, as briefly described below:

Backfill tab - Here you can specify the properties of the soil behind the retaining wall. The earth
pressure theory can be either Rankine, Coulomb, or Equivalent Fluid. The program calculates the
active pressures accordingly. The height of the water table may also be specified in this tab.

Surcharge tab - ASDIP Retain supports a uniformly distributed surcharge applied at the top of the

backfill. In addition, a strip pressure may be specified to model a footing exerting a pressure against
the wall, such as a traffic road.

Concentrated tab - You may specify up to two concentrated loads, one dead and one live, acting at the
top of the stem at a given eccentricity.

Wind & Seismic tab - The wall may be exposed to a uniform wind suction pressure acting at the front
face of the stem. Also, if the retaining wall is located in a seismic zone, you may specify the horizontal
and vertical seismic coefficients. Kh is the ground acceleration factor used in the Mononobe-Okabe
equations. In the absence of a more detailed seismic information, a value of Kn = Sps/2.5 is considered
acceptable.

Restrained Retaining Wall — Materials

i . - The Materials tab is designed to
Goomety | loads [ Wetesss || Renioement | Genera .~ enter the information about the

stem and the footing, as shown.

SHem
Concrste Strangth Tz 40 ks For both the stem and the
Reber Srength fy o0 | ks footing you are required to
specify the concrete and the
rebars strength. In addition, the
Footing allowable soil bearing pressure
Concrese Strength fic 40 ks and the friction coefficient at the
Rebar Stength &y B0 ks bottom of the footing are
Alow._ Bearing Pressure 40 kst required.
G 045 | dhiokes) Click on the "Values" button to
Depthio Neglect Passive 200 see typical values of the friction
coefficient for different
.'_ underlying soils. "Depth to
Neglect Passive" refers to the
— distance that the program will
ignore in the calculation of the
P passive pressure. Basically it's a
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£ disturbed.
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Restrained Retaining Wall — Reinforcement

The Reinforcement tab has been included to enter all the required information to design the anchorage of
the base plate to the foundation, as shown below.

Geometry Loads Materials Reinforcement General

Footing

Concrete Stem Transv. Bar Size |(#4 v | @ | 120 | in EachSide

Vertical Bar Size |#6 v | @ | 10.0 | in atFront Side Cover 20 in

Vertical Bar Size |#8 v | @ | 10.0 | in atBackfill Side Cover 30 in
Cut off Alternate Backfill Bars Backdill Side Cutoff Length 7.00 ft

.—//

Transv.
bars
| — Stem bars

Cutoff Length

Y, Top bars

ASDIP Retain fully complies with the provisions of the latest edition of the ACI 318. The Reinforcement
tab has been designed to allow the user specify the reinforcing steel for the stem, the toe, the heel, and
the key. A number of controls are provided to completely customize and optimize the steel reinforcement.
The program calculates the capacity of the reinforced concrete and checks the development length of the
rebars, either straight or hooked. You may specify to cutoff alternate vertical rebars in the stem and see
the effect immediately in the capacity diagrams generated by the program. All changes are reflected

graphically.

ASDIP Structural Software - www.asdipsoft.com Page 30



Design Criteria

The Design Criteria dialog box may be invoked by selecting Design | Criteria from the menu bar, and
specifies the requirements and limitations that the retaining wall has to comply with. It has three tabs, one
for Stability, and one for design conditions, as shown below.

[] Wall is restrained against siding [W] Treat unform sunchange as DL
[] Meglect soil cover fortoe design [¥] Treat stip surcharge as DL

[/] Neglect bearing for heel design [/] Naghect seismic of wal sefweight
[¥] Use vestical component forbearing || Include passive in overtuming

[] Save as Defaut

The Stability tab sets the minimum required safety factors in overturning and sliding failure modes, both
for non-seismic and seismic load combinations.

The Conditions tab sets the criteria for a number of situations that affect the calculations of the wall, such
as the way to treat the surcharge, the seismic load, the bearing pressure, etc.

The Codes tab specifies the governing design codes.

File Menu

New

Open

Save

Save As

Go to Project Manager
Exit ASDIP Retain

File | New

This command is only available in the Project Manager and it will clear all the information from previous
projects, such as the user and project information and calculations. Remember to save your work before
you start a new project, otherwise it will be lost. ASDIP Retain will ask you to confirm, in case that you
haven't saved your previous project.
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File | Open

This command is only available in the Project Manager and it will retrieve all the information contained in
a file previously saved in ASDIP Retain. The Open Project dialog box will pop up, so that you may
specify where the file is located.

File | Save

This command is only available in the Project Manager and it will save all the information regarding your
project in a file with extension .rdp, which is the default extension for ASDIP Retain projects. If the
project has been saved previously, it will be saved directly, otherwise the Save Project dialog box will pop
up, so that you can specify the location of the file.

File | Save As

This command is only available in the Project Manager and it will save all the information regarding your
project in a file with extension .rdp, which is the default extension for ASDIP Retain projects. The Save
Project dialog box will pop up, so that you can specify the name and location of the file.

File | Go to Project Manager

This command is only available in the Calculation modules and it will close the current calculation sheet
and will take you back to the Project Manager. From there, you may either open another calculation or
save your work. It has the same effect as clicking on the X at the upper right corner of the calculation.
Note that all your input data and results are not lost, they are still in memory. If you open your calculation
again you will see all the information there.

File | Exit ASDIP Retain

This option will close and terminate the application. ASDIP Retain will ask you to confirm, in case that
you haven't saved your project. If you accept, the program will close immediately.
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Settings Menu

Units — Sets the system of units of the whole project.

Information — Enter basic information of both the user and the project.

Preferences — Sets different options to customize your experience with ASDIP Retain.
License — Lets you authenticate your license.

Edit Menu

Undo - It will reverse the last command

Redo - It will reverse the last undo operation

Copy - It will store the highlighted text in the clipboard

Paste - It will place the clipboard contents in the current position

Design Menu

Units — Sets the system of units for the current calculation, otherwise it uses the default .
Criteria — Sets the design parameters to be used in the calculation.

Report Menu

Print - It will show the Print dialog box
Print Preview

Help Menu

Contents - Shows the Table of Contents of the Help file, where you may select by topic.
Index - Shows the Index tab, where you may select by keyword.

Search - Shows the Search tab, where you may find a word in the Help file.

About - Shows the ASDIP Retain information dialog.
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