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INTRODUCTION

Daystar RetainWall caculates a complete analysis and design of concrete and masonry cantilevered
retaining walls using your choice of the UBC, BOCA, SBCCI, or ACI building codes. Soil bearing
vaues, overturning and diding safety factors, shear stresses, moments, required area of stedl, and rebar
embedment lengths are calculated.

Any number of active and passive pressures, soil dopes, vertica point loads, horizonta distributed
loads, horizontal point loads, moments, and surcharges can be applied to the retaining wall. Loads are
assignable to any one of seven types (dead, floor live, roof live, wind, snow, seismic, or sail).
RetainWall has incorporated seven standard load cases. Y ou can use these load cases, turn some or al
of them off and/or create your own. This gives you unmatched flexibility in combining your loads.

All input and output vaues can be viewed and printed as graphics or text. In addition, graphics can be
saved in Windows Metefile format for use in virtudly any graphics program. Text values can be saved
asatext file for easy export to spreadsheet or word processing programs.

Daystar RetainWall isastructural design aid and is not to be used as a subgtitute for experienced
engineering judgment. This program should only be used by professond engineers experienced in the
field of retaining wal design. Thefina decison asto the gpplicability of the information produced by
this program is rictly up to the user of this program.
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GETTING STARTED

GETTING STARTED

System Requirements
Daystar Retainwall is a 32-bit application designed to work with the WindowsO 95/98/Me, and
Windows NT/2000/X P operating systems.

I nstallation

Before beginning ingdlation exit al running programs. If you use a virus protection program on your
computer, overrideit or turn it off. The setup program may not run properly with virus protection
turned on or with other programs running. After running Setup, be sure to restart your virus protection

program.

Toinddl Retanwal usng the CD-ROM:
1 Insert the CD-ROM into the CD-ROM drive.
2. If the CD-ROM does not automaticaly start, choose Run from the Start Menu
3. Type d:\setup where d: isthe CD-ROM drive |etter.
4. PressENTER.

Files
Retanwal inddls the following files

Retanwal directory
retainwl.hip
retainwl.exe
example.rwl
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Toolbar

The toolbar displayed under the menu adlows quick one button access to change the footing and wall
geometry, add loads, print, etc. If you are unsure what each button does, smply move the cursor over
the button and wait about a half-second. A smdl window will appear displaying the menu item
associated with the button and a longer description will appear in the status bar a the bottom of the
gpplication window.

The toolbar can be attached to the top or bottom of the gpplication window or float free. To causethe
toolbar to float free click on it anywhere except on a button and drag it to where you want it to be. To
attach it to the bottom or top of the application window, click on it anywhere except a button and drag
it to the Sde you want it to attach to. When you release the toolbar it will resttach to the window.

Wherever you decide to put the toolbar, the program will remember and place it there every time you
dart the program.

The toolbar contains a combo box that you can use to select the currently displayed load case. This
combo box will only appear if the screen resolution of your monitor is set to 800 x 600 or higher.

Current Load Case

The load case title displayed in the toolbar combo box is the currently sdlected load case. All loads
associated with thisload case are displayed on the retaining wall diagram. 'Y ou may change the current
load case by sdlecting anew one from the toolbar combo box or from the Case menu.

Double-clicking

Anywhere that the cursor turns into amagnifying glassis a place that you can double-click to either
make changes or view data. The status bar at the bottom of the application window will display a
message describing what will happen if you double-click. Double clicking on most objects will bring up
adiaog box that alows you to change or delete the object.

Changing and Deleting Walls and Loads

Double clicking on awal graphic in the Structure view will present adidog box that adlows you to
change or ddetethewdll. If thisisthe only wall, you can change it but not deleteit. Double clicking on
the load arrows or text in the Structure view will present a dialog box that alows you to change or
delete the load.

Dialog Box Graphical Buttons

The load diadog boxes have graphica buttons used to indicate the direction of the input loads. These
buttons act just like standard radio buttons. Tabbing into a group of buttons or clicking on a button in
the group will cause the selected button to show a dotted outline indicating it is the active button. You
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can use the arrow keys to move from button to button in the group and the TAB key to move out of the
group. Asyou sdect a button the load diagram will change to indicate the direction of the load.

Help
Y ou can access on-line help at anytime by pressing the F1 button.
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This chapter describes the various menu commands available to you. The bold face item is the menu
command and the item in parenthesis is the keyboard short cut. Not al menu items have keyboard
short cuts.

Please see the TECHNICAL DISCUSSION and DEFINITIONS sections for further information
about information contained in the didog boxes.

FILE MENU

New (Ctrl+N)
Use this command to create a new document.

Open (Ctrl+0O)
Use this command to open an existing document in anew window. 'Y ou can open multiple documents
at once. Use the Window menu to switch among the multiple open documents.

The following options alow you to specify which file to open:

File Name
Type or sHect the filename you want to open. This box ligs files with the extenson you select in
the Ligt Files of Type box.

List Filesof Type

Sdlect the type of file you want to open:
Drives

Sdect the drive in which RetainwWall stores the file that you want to open.
Directories

Sdect the directory in which Retanwal stores the file that you want to open.

Network...
Choose this button to connect to a network location, assigning it anew drive |etter.

Close

Use this command to close the window containing the active document. RetainWall suggests that you
save changes to your document before you closeit. If you close a document without saving, you lose dl
changes made since the last time you saved it. Before clogng an untitled document, Retanwall disolays
the Save As didog box and suggests that you name and save the document.

Save (Ctrl+9)
Use this command to save the active document to its current name and directory. When you save a
document for the firgt time, Retainwall displays the Save As didog box so you can name your
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document. If you want to change the name and directory of an existing document before you saveit,
choose the Save As command.

Save As
Use this command to save and name the active document. RetainWall displays the Save As didog box
SO you can name your document.

To save adocument with its existing name and directory, use the Save command.

The following options dlow you to specify the name and location of the file you' re about to save:

File Name
Type anew filename to save a document with a different name. A filename can contain up to
eight characters and an extension of up to three characters. RetainWall adds the extension you
gpecify in the Save File As Type box.

Drives
Sdlect the drive in which you want to store the document.

Directories
Select the directory in which you want to store the document.

Network...
Choose this button to connect to a network location, assigning it anew drive |etter.

Export As Metafile

Use this command to export the contents of the Structure view to a Windows Metefile. Thisfile can be
opened by any program that recognizes metefiles. RetainWall displays the Save As diaog box so you
can name the metafile. Please see Save As above for your options.

Some graphics programs are better at accepting images from the clipboard than importing images from
ametafile. 'Y ou may need to experiment with importation verses pasting to get the results you need. In
addition, Windows places redtrictions on the size of metafiles. Large retaining wals and/or large scaes
may cause the metafile to be distorted when exported or copied to the clipboard.

Export As Text

Use this command to export the contents of the Text view to atext file. Thisfile can be opened by any
program that recognizestext files. RetainWall displays the Save As didog box so you can name the text
file. Please see Save As above for your options.

Print (Ctrl+P)

Use this command to print adocument. This command presents a Print dialog box, where you may
specify the range of pagesto be printed, the number of copies, the destination printer, and other printer
Setup options.
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The following options dlow you to specify how the document should be printed:

Printer
Thisisthe active printer and printer connection. Choose the Setup option to change the printer

and printer connection.

Setup

Displays a Print Setup didog box, so you can select a printer and printer connection.
Print Range

Specify the pages you want to print:

All Prints the entire documen.

Selection  Printsthe currently sdlected text.

Pages Prints the range of pages you specify in the From and To boxes.
Copies

Specify the number of copies you want to print for the above page range.

Collate Copies
Prints copiesin page number order, instead of separated multiple copies of each page.
Print Quality
Sdect the quality of the printing. Generaly, lower qudity printing takes less time to produce.

Print Preview

Use this command to display the active document as it would appear when printed. When you choose
this command, the main window will be replaced with a print preview window in which one or two
pages will be displayed in their printed format. The print preview toolbar offers you optionsto view
elither one or two pages a atime; move back and forth through the document; zoom in and out of
pages, and initiate a print job.

The print preview toolbar offers you the following options:
Print
Bring up the print dialog box, to start a print job.
Next Page
Preview the next printed page.

Prev Page
Preview the previous printed page.
One Page/ Two Page
Preview one or two printed pages a atime.

Zoom In
Take acloser look at the printed page.

Zoom Out
Take alarger look at the printed page.

Close
Return from print preview to the editing window.
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Print Setup
Use this command to select a printer and a printer connection. This command presents a Print Setup
diaog box, where you specify the printer and its connection.

The following options dlow you to sdect the destination printer and its connection.

Printer
Select the printer you want to use. Choose the Default Printer; or choose the Specific Printer
option and sdect one of the current ingtaled printers shown inthe box. You indal printers and
configure ports using the Windows Control Pandl.

Orientation
Choose Portrait or Landscape.

Paper Sze
Select the size of paper that the document is to be printed on.

Paper Source
Some printers offer multiple trays for different paper sources. Specify the tray here.

Options
Digplays adidog box where you can make additiona choices about printing, specific to the type
of printer you have selected.

Network...
Choose this button to connect to a network location, assgning it anew drive |etter.

1, 2, 3, 4 command (File menu)
Use the numbers and filenames listed at the bottom of the File menu to open the last four documents you
closed. Choose the number that corresponds with the document you want to open.

Exit (Alt+F4)
Use this command to end your RetainWall sesson. Y ou can dso use the Close command on the
goplication Control menu. RetainWal prompts you to save documents with unsaved changes.

EDIT MENU

Undo (Ctrl+2)
Use this command to reverse the last editing action. The Undo command is grayed out on the menu if
you cannot reverse your last action.

Copy (Ctrl+C)
Use this command to copy whatever is displayed in the view onto the clipboard. In the Structure view
the datais copied asagraphic. Inthe Text view the datais copied as text.

Copying datato the clipboard replaces the contents previoudy stored there.
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Some graphics programs are better at accepting images from the clipboard than importing images from
ametefile. 'Y ou may need to experiment with importation verses pasting to get the results you need. In
addition, Windows places redtrictions on the size of metafiles. Large retaining walls and/or large scales
may cause the metafile to be distorted when exported or copied to the clipboard.

Heading
Use this command to add a descriptive heading to the document. Y ou are alowed up to four linesfor
the heading.

Title Block
Use this command to add atitle block to the document. Anything entered in this didog will be saved in
the retainwl.ini file and will be used in dl documents. Y ou are dlowed up to four linesfor the title block.

WALL MENU

Add Wall (Ctrl+W)
Use this command to add awal. This command presents an Add Wall didog box where you may
specify the materid type, height, thickness, etc.

The following options alow you to specify the wall geometry:

Material
Use thisto specify whether the wall is concrete or masonry.

Heght
Thisisthe height of thiswall.

Wall Location
Thisindicates the placement of thewall in relation to thewall below. If thisis the bottom wall
then this option isignored.

Thickness
Thisisthewadl thickness. If thisisamasonry wdl then thisisanomind thickness otherwise this
isthe actud thickness.

Rebar CL
Thisisthe distance from the hed sde face of the wall to the centerline of the rebar.

Other
If thewall materid is masonry and you want to enter a pecific rebar centerline distance, click
the Other radio button and enter the rebar centerline distance in the Other edit box.

Rebar Size
Thisisthe sze of thewadll rebar. If you choose Cac in the rebar size list box, Retanwal will
caculate the required sze based on the input rebar spacing, input loads and building code.
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Rebar Space
Thisisthe spacing of thewdl rebar. If thewall is concrete, you must check the Rebar Space
check box before you can enter a rebar spacing.

Block Wt
Thisisthe weight of the masonry block. Please see the tablesin the TECHNICAL
DISCUSSION for the block weight.

Grout Salid
Check thisoption to if you want the cdculations to reflect that dl cdls arefilled with grout.

Change Footing (Ctrl+F)
Use this command to change the footing and key of the retaining wall. This command presents a
Footing Dimensions didog box where you may specify the thickness, toe width, etc.

The following options alow you to specify the footing geometry:
Thickness
Thisisthe foating thickness.
ToeWidth
Thisis the toe width from the outside of the toe to the toe sde face of the bottom wall.
Heel Width
Thisisthe hed width from the outside of the hed to the hed sde face of the bottom wall.
Toe Rebar CL
Thisisthe distance from the bottom of the footing to the centerline of the toe rebar.
Heel Rebar CL
Thisisthe distance from the top of the footing to the centerline of the hed rebar.
Toe Rebar Size
Thisisthe Sze of thetoerebar. If you choose Cdc in the rebar sze list box, Retanwall will
caculate the required size based on the input rebar spacing, input loads and building code.
Toe Rebar Space
Thisisthe spacing of the toe rebar. Y ou must check the Toe Rebar Space check box before
you can enter a rebar spacing.
Heel Rebar Size
Thisisthe Sze of the hed rebar. If you choose Cac in the rebar size list box, Retanwal will
caculate the required size based on the input rebar spacing, input loads and building code.
Heel Rebar Space
Thisisthe spacing of the hed rebar. Y ou must check the Heel Rebar Space check box before
you can enter a rebar spacing.
Use Key
Check thisbox to include a key in the design.

Key Depth
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Thisis the depth of the key measured from the bottom of the footing to the bottom of the key.
Key Width
Thisisthe width of the key.

Key Loc
Thisisthe location of the key measured from the left Sde of the toe to the left Side of the key.

Physical Properties
Use this command to make changes to the physica properties of the retaining wal. This command
presents a Physical Properties didog box where you may specify f'c, fy and other options.

The following options dlow you to specify the retaining wal physica properties.
f'c
Thisis the compressive strength of the concrete.
fy
Thisisthe yield strength of the reinforcing sted.
f'm
Thisisthe compressive srength of the masonry.
fs
Thisisthe dlowable tendle gress of the reinforcing sted.
Allow. Soil Bearing
Thisis the maximum alowable service bearing pressure on the soil .
Soil/Footing Friction
Thisisthe coefficient of friction between the soil and the bottom of the footing.
Concrete Unit Weight
Thisis the dengity of the concrete.
% Min Concrete Steel
Thisis the minimum percentage of reinforcing sted to be used in the concrete design.
Special Inspection
Check this option to indicate that the masonry walls will have specid ingpection during
congruction. Thisitem will only be enabled if the building codeis UBC ‘91 or UBC *94.

LOADS MENU
Add Pa (Ctrl+A)

Use this command to add active soil pressures to the retaining wall. This command presents an Add Pa
didog box where you may specify the active pressure, soil unit weight, and depth.

10
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The following options dlow you to specify the active pressure informetion:
Pa
Thisis the magnitude of the active pressure,
Unit Wt
Thisisthe dengity of the soil.
Depth
Thisis the depth of the active pressure.

This newly added load may not appear in the Structure view if the soil load type is not included in the
Current Load Case. To seetheload, change the Current Load Case to one that includes soil.

Change Soil Slope
Use this command to add a doped active pressure load to the retaining wall. This command presents a
Soil Sope didog box where you may specify the active pressure, soil unit weight, and dope.

The following options dlow you to specify the soil dope information:
Pa
Thisis the magnitude of the active pressure,
Unit Wt
Thisisthe density of the soil.
Sope
Thisisthe dope of the active pressure.

This newly added load may not appear in the Structure view if the soil load type is not included in the
Current Load Case. To seetheload, change the Current Load Case to one that includes soil.

Add Vert. Point Load (Ctrl+L)
Use this command to add vertical point loads to the top of the retaining wall. This command presents
an Add Vertica Point Load did og box where you may specify |oad magnitude, direction, and type.

The following options dlow you to specify the vertica point load information:

Point Load
Thisisthe magnitude of the vertica point load.

Direction
Thisisthe direction of the verticd point load.

Load Type
Thisisthe type of load that this vertical point load represents.

Loads are represented in the Structure view by an arrow and text displaying the load type and
magnitude. This newly added load may not appear in the Structure view if the Load Type selected is

11
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not included in the Current Load Case. To see the load, change the Current Load Case to one that
includes this Load Type.

Add Moment Load (Ctrl+M)
Use this command to add moment loads to the retaining wall. This command presents an Add Moment
Load dialog box where you may specify load magnitude, direction, and type.

The following options alow you to specify the moment load informeation:

Moment
Thisis the magnitude of the moment load.

Direction
Thisisthe direction of the moment load.

Load Type
Thisis the type of load that this moment load represents.

Loads are represented in the Structure view by an arrow and text displaying the load type and
magnitude. This newly added load may not gppear in the Structure view if the Load Type selected is
not included in the Current Load Case. To see the load, change the Current Load Case to one that
includes this Load Type.

Add Horiz. Distributed Load (Ctrl+D)

Use this command to add horizontd distributed |oads to the retaining wall. This command presents an
Add Horizonta Digtributed Load didog box, where you may specify load magnitude, location, and
other options.

The following options dlow you to specify the horizontd digtributed load informetion:
Top Load
Thisis the magnitude of the upper horizonta distributed load.
Bottom Load
Thisis the magnitude of the lower horizontal distributed load.

Top Location
Thisisthe verticd distance from the top of the footing to the gpplication point of the upper
horizontal distributed load.

Bottom L ocation
Thisisthe verticd distance from the top of the footing to the goplication point of the lower
horizontal distributed load.

Direction
Thisisthe direction of the horizontd distributed load.

Load Type
Thisis the type of load that this horizonta distributed load represents.

12
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Loads are represented in the Structure view by arrows and text displaying the load type and magnitude.
This newly added load may not appear in the Structure view if the Load Type sdected is not included in
the Current Load Case. To seethe load, change the Current Load Case to one that includes this Load

Type.

Add Horiz. Point Load (Ctrl+H)
Use this command to add horizontal point loads to the top of the retaining wal. This command presents
an Add Horizonta Point Load dialog box where you may specify load magnitude, direction, and type.

The following options dlow you to specify the horizonta point load information:
Point L oad
Thisisthe magnitude of the horizontal point load.
Direction
Thisisthe direction of the horizonta point load.

Load Type
Thisisthe type of load that this horizonta point load represents.

Loads are represented in the Structure view by an arrow and text displaying the load type and
magnitude. This newly added load may not gppear in the Structure view if the Load Type selected is
not included in the Current Load Case. To see the load, change the Current Load Case to one that
includesthis Load Type.

Add Surcharge Load (Ctrl+G)
Use this command to add surcharge loads on the toe and hedl of the footing. This command presents
an Add Surcharge Load didog box where you may specify load magnitude, location, and type.

The following options dlow you to specify the surcharge load information:
Surcharge
Thisis the magnitude of the surcharge load.
L ocation
Thisisthe location of the surcharge load. Either over the hed or toe.

Load Type
Thisisthe type of load that this surcharge load represents.

Loads are represented in the Structure view by an arrow and text displaying the load type and
magnitude. This newly added load may not appear in the Structure view if the Load Type selected is
not included in the Current Load Case. To see the load, change the Current Load Case to one that
includesthis Load Type.

13
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Add Pp (CtrI+R)
Use this command to add passive soil pressuresto the retaining wall. This command presents an Add
Pp didog box where you may specify the passive pressure, soil unit weight, and depth.

The following options dlow you to specify the passve pressure information:
Pp
This is the magnitude of the passive pressure.
Unit Wt
Thisisthe dengity of the soil.
Depth
Thisisthe depth of the passive pressure.

This newly added load may not appear in the Structure view if the soil load type is not included in the
Current Load Case. To seetheload, change the Current Load Case to one that includes soil.

CASE MENU

Calculate Now (F9
Use this command to immediately andyze and design the retaining wal. You can cdculate at any time.

Building Code (Ctrl+B)
Use this command to select the gppropriate building code for this retaining wal design. This command
presents a Building Code didog box, where you may specify the building code.

Select Standard Load Cases

Use this command to selectively turn on and off the stlandard service and factored |oad cases built into
RetainWall. This command presents a Select Standard L oad Cases did og box, where you may check
which load cases you want to incdlude in this retaining wall design.

These standard load cases are not necessarily applicable to al the building codes available in
Retanwal. They areincluded as a convenience to aid you in your design.

Add Load Case

Use this command to create service or factored |oad cases that you want to use in your design. This
command presents an Add Load Case did og box where you may enter the load case name and load
multipliers.

The following options dlow you to oecify the load case information:

Load Case Name
Thisis the name that will be used for the load case.

14
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Dead, Floor Live, Roof Live, Snow, Wind, Seismic, Soil
These are the load types that are to be included in the load case. Enter the multiplier for each in
the edit box to theleft. Any multipliersthat are left blank are considered zero.

After entering the load case name and multipliers, click the Add button to add the load case to the
desgn. After dicking the Add button the load case name will be blanked and the multipliers will be
zeroed 0 that you can add another load case. When you are finished adding load cases, click the
Close button to close the didog box.

The Cancel button will blank the load case name and zero the multipliers and may be used to clear
entries you have made in the name and multiplier edit boxes but do not want to keep. This button will
not affect any load cases that have aready been added by clicking the Add button.

Change Load Case

Use this command to change service or factored load cases that you previoudy entered using the Add
Load Case command. This command presents a Change Load Case diaog box, where you may select
an exigting load case from the Load Case list box and change the load case name and load type
multipliers. Please see the Add Load Case command for a description of the load case name and
multipliers options.

After selecting aload case from the Load Case list box, the load case name and mulltiplier edit boxes
will befilled in with the information from the selected load case. After changing the load case
information, click the Change button to change the load case. 'Y ou may then continue selecting load
cases and making changes. When you are finished changing load cases, click the Close button to close
the diaog box.

The Cancd button will blank the load case name and zero the multipliers and may be used to clear
entries you have made in the name and multiplier edit boxes but do not want to keep. This button will
not affect any load cases that have dready been added by clicking the Change button.

Delete Load Case

Use this command to delete service or factored load cases that you previoudy entered using the Add
Load Case command. This command presents a Delete L oad Case did og box, where you may sdlect
an exigting load case from the Load Case list box and deleteit.

After sdlecting aload case from the Load Case list box, click the Delete button to delete the load case.
Y ou may continue sdecting load cases and deleting. When you are finished ddleting load cases, click
the Close button to close the dialog box.

Current Load Cases
Use the load case names listed at the bottom of the Case menu to sdlect the load case that you want to
make current. This can aso be accomplished by sdecting aload case in the toolbar combo box.

15
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VIEW MENU

Display Text/Display Structure
Use this command to change the document view from the Structure view to the Text view and back.
The command title will change each time you sdlect it.

Toolbar

Use this command to display and hide the Toolbar, which includes buttons for some of the most
common commandsin RetainWall, such as File Open. A check mark appears next to the menu item
when the Toolbar is displayed.

Status Bar

Use this command to display and hide the Status Bar, which describes the action to be executed by the
selected menu item or depressed toolbar button, and keyboard latch state. A check mark appears next
to the menu item when the Status Bar is displayed.

Options

Use this command to select the units, numeric format, scale, and display parameters of the document.
This command presents a tabbed Options dialog box, where you may set dl display parameters for the
document.

WINDOW MENU

Cascade
Use this command to arrange multiple opened windows in an overlgpped fashion.

Tile
Use this command to arrange multiple opened windows in a non-overlapped fashion.

Arrange | cons

Use this command to arrange the icons for minimized windows a the bottom of the main window. If
there is an open document window at the bottom of the main window, then some or dl of the icons may
not be visble because they will be underneath this document window.

#1, 2, ... command (Window menu)

Retanwall displaysalist of currently open document windows at the bottom of the Window menu. A
check mark gppearsin front of the document name of the active window. Choose a document from this
list to make itswindow active.

16
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HELP MENU
I ndex
Use this command to display the opening screen of Help. From the opening screen, you can jump to

step-by-step ingructions for using RetanWal and various types of reference informeation.

Once you open Help, you can click the Contents button whenever you want to return to the opening
screen.

Using Help
Use this command for ingtructions about usng Help.

About Daystar RetainWall
Use this command to display the copyright notice and version number of your copy of Retanwall.

17



EXAMPLE

EXAMPLE

This example will show you some of the features of RetanwWal and how to use them. The desgn
criteriaare asfollows:

Building Code = UBC' 94

f'c=3,000 ps

fy = 60,000 ps

f'm = 1,500 psi

fs=24,000 ps

Allow Soil Bearing = 3000 psf
Soil/Footing Friction = 0.4

% Min Concrete Steel = 0.0018
Concrete Weight = 145 pcf

No Specia Inspection

Bottom Wall
Materia = Concrete
Height =5-0"
Thickness= 12"
Rebar CL =3.5”
No Rebar Size or Rebar Space is entered

Top Wl
Material = Masonry
Height =4'-0"
Wall Location = Left
Thickness= 8"
Rebar CL = Center
Rebar Size = USH6
Rebar Space = 48”
Block Wt = Normal
Do not grout solid
Align the outsde face of thiswadl with the bottom wall.

Toe Width=3-0"

Hed Width=3'-0"
Footing Thickness = 12"
ToeRebar CL = 3"

Hed Rebar CL = 3"
Toe Rebar Size = USH6
Hed Rebar Size = USH6
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Toe Rebar Space = 12"
Hed Rebar Space = 12"

Key Depth=1'-0"
Key Width = 12"
Key Loc=2"-0"

Active Pressures
Pa Unit Wt Depth
(psf/ft) (ppcf) (ft)
30 120 4.0000
20 100 4.0000

Soil Slope
Pa=20 pd/ft
Unit Wt=100 pcf
Slope=10 deg

Verticd Point Loads
Load Type
(Ibfft)
500 Dead

Moment Loads
Load Type
(Ib-ft/ft)
125 Dead

Horizonta Digtributed Loads
Top Load Bot Load Top Loc Bot Loc

(psf) (psf) (f) (ff)

25 25 9.0000 0.0000
Surcharge Loads
Load Location Type
(psf)
100 Hed Dead
100 Toe Dead
200 Toe Hoor Live
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EXAMPLE

Passive Pressures
Pp Unit Wt Depth
(pdfift) (ppcf) (ft)
250 120 2.0000
100 100 2.0000

Start up RetainWall and select the Physica Properties menu item under the Wall menu. When the
Physicd Properties did og box gppears, enter 3000 in the Allow. Soil Bearing edit box and dlick the
OK button.

Double-click the wdl diagram. When the Change Wall diaog box gppears, enter 5 in the Height edit
box, 12 in the Thickness edit box, and 3.5 in the Rebar CL edit box. Now click the OK button.

Click the Add Wadll toolbar button or select the Add Wal menu item under the Wal menu. When the
Add Wall didog box appears, sdect Masonry under the Materid type and enter 4 in the Height edit
box. Select the left button under the Wall Location and sdlect 8 in the Thickness combo box. Select
Center under the Rebar CL, US# 6 in the Rebar Size combo box, and 48 in the Rebar Space combo
box. Now click the OK button.

Double-dlick the footing diagram or sdlect the Change Footing menu item under the Wall menu. When
the Footing Dimensions dialog box appears, enter 12 in the Thickness edit box, 3 in the Toe and Hed
Width edit boxes, 3 in the Toe and Hedl Rebar CL edit boxes, US# 6 in the Toe and Hedl Rebar Sze
combo boxes, and 12 in the Toe and Hed Rebar Space edit boxes. Enter 2 in the Key Loc edit box
and click the OK button.

Click the Add Patoolbar button or select the Add Pa menu item under the Loads menu. When the
Add Padialog box appears, enter 30 in the Paedit box, 120 in the Unit Wt edit box, and 4 in the
Depth edit box. Now click the OK button.

Click the Add Patoolbar button again and when the Add Pa dialog box appears, enter 20 in the Pa edit
box, 100 in the Unit Wt edit box, and 4 in the Depth edit box. Now click the OK button.

Click the Change Soil Sope toolbar button or sdlect the Change Soil Slope menu item under the Loads
menu. When the Soil Slope didog box appears, enter 20 in the Pa edit box, 100 in the Unit Wt edit
box, and 10 in the Slope edit box. Now click the OK button.

Click the Add Vert. Point Load toolbar button or sdlect the Add Vert. Point Load menu item under the

Loads menu. When the Add Vertical Point Load dialog box appears, enter 500 in the Point Load edit
box. Now click the OK button.
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Click the Add Moment Load toolbar button or select the Add Moment Load menu item under the
Loads menu. When the Add Moment Load dialog box appears, enter 125 in the Moment edit box and
click the OK button.

Click the Add Horiz. Distributed Load toolbar button or select the Add Horiz. Distributed Load menu
item under the Loads menu. When the Add Horizonta Distributed Load dialog box appears, enter 25
in the Top Load and Bottom Load edit boxes, 9 in the Top Location edit box, and 0 in the Bottom
Location edit box. Click the Seismic radio button for the Load Type and then click the OK button.

Click the Add Surcharge Load toolbar button or select the Add Surcharge Load menu item under the
Loads menu. When the Add Surcharge Load dialog box gppears, enter 100 in the Surcharge edit box
and click the OK button.

Click the Add Surcharge toolbar button again and when the Add Surcharge dialog box appears, enter
100 in the Surcharge edit box and click the Toe button under Location. Now click the OK' button.

Click the Add Surcharge toolbar button one more time and when the Add Surcharge dialog box
appears, enter 200 in the Surcharge edit box, click the Toe button under Location, and click Floor Live
under Load Type. Now click the OK button.

Click the Add Pp toolbar button or select the Add Pp menu item under the Loads menu. When the
Add Pp didog box appears, enter 250 in the Pp edit box, 120 in the Unit Wt edit box, and 2 in the
Depth edit box. Now click the OK button.

Click the Add Pp toolbar button again and when the Add Pp dialog box appears, enter 100 in the Pp
edit box, 100 in the Unit Wt edit box, and 2 in the Depth edit box. Now click the OK button.

Select the Calculate Now menu item under the Case menu to analyze and design the retaining wall.
Note that the input rebar sze for the toe and hed makes for avery conservative desgn. To change this
wewill dlow RetainwWall to cdculate the Sze of the rebar. Double-click the footing diagram and when
the Footing Dimensions dialog box appears enter select Calc in the Toe Rebar Size and Hed Rebar
Size combo boxes. Click the OK button and then select Calculate Now again. Note that RetainWall
chose smdler rebar 9zesfor amore efficient design.

Thisexampleisin the directory where you ingtaled RetainWall and aso accessible from the Daystar
program group. Open it and experiment with the wide variety of tools at your disposal.
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TECHNICAL DISCUSSION

General
The sgn conventions for the externd loads are as follows:

Vert. Point Load down is podgitive,

Moment Load counter-clockwise is positive.
Horiz. Digtributed Load to the left is pogitive

Horiz. Point Load to the left is pogtive.

All rebar sizes are based on ASTM standard bar size designations (i.e. #3 isa0.375" diameter bar).

RetainWall takes stress reversals into account when calculating stresses. Therefore, when tensile
stresses move from one side of the wall to the other, anew d is calculated based on the distance from
the rebar centerline to the tenson face of the wall. Depending on the location of the rebar, this new d
may control the design because this distance may be much smaller than the input value,

Surcharge loads are divided by the dengity of the soil immediately below them giving an equivaent soil
height. If the surcharge is on the hed side of thewall, this height is multiplied by the active pressure of
the soil and the active pressure on the wall is modified accordingly. If the surcharge is on the toe sde of
the wall, this height is multiplied by the passive pressure of the soil and the passive pressure on the wall
ismodified accordingly.

Active pressure due to doping backfill is caculated as follows:

depth = tan(dope) x distance from the wall to the back of the hed
Lateral Load = input active pressure x depth?/2

If the hed width is zero, the laterd load due to the doping backfill will be zero. Thislaterd load is
applied at the top of the last input active pressure.

The laterd |oad due to the active pressure is caculated as.
Pa(depth)%/2

If there is more than one active pressure load, a soil dope, or surcharge load, the active pressureis
cdculated asfollows:

bl = S Pa(depth)
b = bl + (current active pressure)depth
lateral load for current active pressure = depth(b+b1)/2
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TECHNICAL DISCUSSION

Surcharge and soil dope pressures are converted to active pressure as described above and included in
the bl caculation.

The latera |oad due to the passve pressureis calculated as.

Pp(depth)%/2

If there is more than one passive pressure load or surcharge load, the passive pressure is calculated as
follows

bl =S Pp(depth)
b = bl + (current passive pressure)depth
lateral load for current passive pressure = depth(b+b1)/2

Surcharge loads are converted to passive pressure as described above and included in the bl
cdculation.

Overturning Safety Factor is caculated asfollow:
1) Overturning moments are calculated by taking al loads for a particular load case that cause
counterclockwise rotation about the toe and summing them.
2) Resging moments are calculated by taking dl loads for a particular load case that cause
clockwise rotation about the toe and summing them.
3) Overturning Safety Factor = Resisting Moment/Overturning Moment.

Sliding Safety Factor is calculated as follows:

1) Sliding forces are cdculated by summing al horizonta loads for a particular load case that
cause the retaining wall to move to the left and summing them.

2) Resganceto diding forces are calculated by summing al horizonta |loads for a particular
load case that cause the retaining wal to move to the right and summing them.

3) Veticd forces are caculated by summing al vertica loads for a particular load case.

4) diding Safety Factor =

((Vertica forces)(Friction Factor) + Resisting Forces)/Sliding Forces.

Service soil bearing vaues are caculated asfollows:
1) Eccentricity = (Tota footing length)/2 -
(Resgting Moment - Overturning Moment)/(Vertica Load)
2) |If Eccentricity £ (Footing Length)/6
Bearing = (Verticd load)(1 + 6(Eccentricity)/(Footing Length))/(Footing Length)
If Eccentricity > (Footing Width)/6
Bearing = 2(Vertica load)/(3((Footing Length)/2 - Eccentricity))

Minimum Overturning Safety Factor = 1.5
Minimum Sliding Safety Factor = 1.5
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TECHNICAL DISCUSSION

The embedment length given for each wall section isthe length of rebar embedment into the wall section
immediately below it. If thewall section isthe bottom wal then thisis the length of embedment into the
footing. RetainWall assumes that the reinforcement is not epoxy coated and that the concrete is normal
weight aggregate. Please see the building code sections for the embedment equations.

Masonry
All designs are based on concrete masonry.

The andysis and design are based on working stress design.
All tendle stresses are taken by the reinforcing stedl.
RetainWall does not check minimum reinforcement requirements.

The Wt caculations are based on the height of the each individua wall section not the totd retaining wall
height.

Retainwall uses the following equations from the referenced code books to perform the design.

IBC 2000
wal b = 2(wal ht)

If the h'/t retio of the wall section exceeds 30, this condition isindicated in both the Structure and Text
views. Although caculations are completed based on this h' /t, the codebook should be consulted for
possible dender wall design requirements.

Fa=0.25fm[1- (h'/140r)%] forh'/r £ 99

Fa= 0.25f m(70r/h’)? for h'/r>99
Fo=fm/3 2,000 ps max.
Fs=input fs 24,000 ps max.
Fv = 1.0(fm)®2 50 ps max.

All of the above except Fs are reduced by 1/2 if thereis no specia inspection.
All of the above are increased by 4/3 if the load case includes awind or seismic load.

fa= Axia/Effective Area
fv = Shear/Effective Area

fb = M(2jk)/(bc?)
fs= M/(A5d)
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TECHNICAL DISCUSSION

b=12"
p =Ag/(bd)
n=ESYEm
k =[(np)*+ 2np]“? - np
j=1-ki3

Em = 750f'm 3,000,000 ps max.
Es = 29,000,000 ps

The design is contralled by one of the fallowing:

falFa + fb/Fb

fVIFv

fs/Fs

Embedment Length = 0.002(rebar dia)Fs Minimum 12

UBC ‘91

wal h' = 2(wall ht)

If the h'/t ratio of the wall section exceeds 30, this condition isindicated in both the Structure and Text
views. Although cdculations are completed based on this h' /t, the code book should be consulted for
possible dender wall design requirements.

Fa = 0.20f m[1-(h'/42t)*]

Fo=1m/3 2,000 ps max.
Fs=input fs 24,000 ps max.
Fv = 1.o(fm)¥2 50 ps max.

All of the above except Fs are reduced by 1/2 if there is no specid inspection.
All of the above are increased by 4/3 if the load case includes awind or seismic load.

fa= Axid/Effective Area
fv = Shear/Effective Area

fb = M(2/jK)/(bd?)
fs= M/(A50)

b=12"

p = As/(bd)
n=ESYEm
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k = [(np)* + 2np]“? - np
j=1-ki3

Em = 750f'm 3,000,000 ps max.
Es = 29,000,000 ps

The design is controlled by one of the following:

falFa+ fb/Fb

fVIFv

fsFs

Embedment Length = 0.002(rebar dia)Fs Minimum 12

UBC ‘94

wal h' = 2(wall ht)

If the h'/t retio of the wall section exceeds 30, this condition isindicated in both the Structure and Text
views. Although caculations are completed based on this h' /t, the code book should be consulted for
possible dender wall design requirements.

Fa=0.25'm[1- (h'/140r)3 for h'/r £ 99

Fa= 0.25f m(70r/h')? for h'/r > 99
Fb=fnv3 2,000 psi max.
Fs=input fs 24,000 ps max.
Fv = 1.o(fm)¥2 50 ps max.

All of the above except Fs are reduced by 1/2 if there is no specid inspection.
All of the above are increased by 4/3 if the load case includes awind or seismic load.

fa= Axid/Effective Area
fv = Shear/Effective Area

fb = M(2/jK)/(bd?)
fs= M/(A50)

b=12"
p =As/(bd)
n=EYEm
k = [(np)* + 2np]“? - np
j=1-k/3
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Em = 750f'm 3,000,000 ps max.
Es = 29,000,000 ps

The design is controlled by one of the following:

falFa+ fb/Fb

fVIFv

fsFs

Embedment Length = 0.002(rebar dia)Fs Minimum 12

uUBC ‘97

wal h' = 2(wall ht)

If the h'/t retio of the wall section exceeds 30, this condition isindicated in both the Structure and Text
views. Although caculations are completed based on this h' /t, the code book should be consulted for
possible dender wall design requirements.

Fa=0.25'm[1- (h'/140r)3 for h'/r £ 99

Fa= 0.25f m(70r/h')? for h'/r > 99
Fb=fnv3 2,000 psi max.
Fs=input fs 24,000 ps max.
Fv = 1.o(fm)®2 50 ps max.

All of the above except Fs are reduced by 1/2 if there is no specid inspection.
All of the above are increased by 4/3 if the load case includes awind or seismic load.

fa= Axid/Effective Area
fv = Shear/Effective Area

fb = M(2/jK)/(bd?)
fs= M/(A50)

b=12"
p =Ag/(bd)
n=ESYEm

k = [(np)* + 2np]“? - np
j=1-k/3

Em = 750f'm 3,000,000 ps max.
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TECHNICAL DISCUSSION

Es = 29,000,000 ps

The design is controlled by one of the following:

falFa+ fb/Fb

fVIFv

fsFs

Embedment Length = 0.002(rebar dia)Fs Minimum 12
BOCA ‘93

wal h'=2 x wal ht

Fa=0.25("m[1- (h'/140r)3 for h'/r £ 99
Fa= 0.25f m(70r/h')? for h'/r > 99
Fo=1m/3 2,000 ps max.
Fs=input fs 24,000 ps max.
Fv = 1.o(fm)®2 50 ps max.

All of the above are increased by 4/3 if the load case includes awind or seismic load.

fa= Axid/Effective Area
fv = Shear/Effective Area

fb = M(2jk)/(bd)?
fs= M/(A5d)

b=12"
p = As/(bd)

n=ESYEm

k =[(np)*+ 2np]“? - np
j=1-ki3

Em= The compressve drength of masonry unitsis found in the following “Compressve Sirength of
Masonry Units’ table based on f’m and the Em is found in the following “Em for ACI, SBCCI,
and BOCA Building Codes’ table.

Es = 29,000,000 psi
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The design is controlled by one of the following:

falFa+ fb/Fb

fVIFv

fsFs

Embedment Length = 0.0015(rebar dia)Fs Minimum 12
SBCCI ‘91

wal h'=2 x wal ht

Fa=0.25"m[1- (h'/140r)3 for h'/r £ 99
Fa= 0.25f m(70r/h')? for h'/r > 99
Fo=1m/3 2,000 ps max.
Fs=input fs 24,000 ps max.
Fv = 1.o(fm)®2 50 ps max.

All of the above are increased by 4/3 if the load case includes awind or seismic load.

fa= Axid/Effective Area
fv = Shear/Effective Area

fb = M(2jk)/(bd)?
fs= M/(A50)

b=12"
p = As/(bd)

n=ESYEm

k =[(np)*+ 2np]“? - np
j=1-ki3

Em= The compressve strength of masonry unitsis found in the following “ Compressve Strength of
Masonry Units’ table based on f’m and the Em is found in the following “Em for ACI, SBCCI,
and BOCA Building Codes’ table.

Es = 29,000,000 psi

The design is contralled by one of the fallowing:
falFa + fb/Fb

fviFv
fsFs
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Embedment Length = 0.0015(rebar dia)Fs Minimum 12
SBCCI ‘94

wal h'=2 x wal ht

Fa=0.25("m[1- (h'/140r)3 for h'/r £ 99

Fa= 0.25f m(70r/h')? for h'/r > 99

Fo=1m/3 2,000 ps max.

Fs=input fs 24,000 ps max.

Fv = 1.o(fm)®2 50 ps max.

All of the above are increased by 4/3 if the load case includes awind or seismic load.

fa= Axid/Effective Area
fv = Shear/Effective Area

fb = M(2jk)/(bd)?
fs= M/(A50)

b=12"
p = As/(bd)

n=ESYEm

k =[(np)*+ 2np]“? - np
j=1-ki3

Em= The compressve drength of masonry unitsis found in the following “Compressve Sirength of
Masonry Units’ table based on f’m and the Em is found in the following “Em for ACI, SBCCI,
and BOCA Building Codes’ table.

Es = 29,000,000 psi

The design is contralled by one of the following:

falFa + fb/Fb

VIFv

fs/Fs

Embedment Length = 0.0015(rebar dia)Fs Minimum 12

ACI 530-92
wdl h'=2 x wal ht

30



TECHNICAL DISCUSSION

Fa=0.25("m[1- (h'/140r)3 for h'/r £ 99

Fa = 0.25f m(70r/h')? for h'/r > 99
Fb=fnv3 2,000 psi max.
Fs=input fs 24,000 ps max.
Fv = 1.o(fm)®2 50 ps max.

All of the above are increased by 4/3 if the load case includes awind or seismic load.

fa= Axid/Effective Area
fv = Shear/Effective Area

fb = M(2jk)/(bd)?
fs= M/(A5d)

b=12"
p = As/(bd)

n=ESYEm

k =[(np)*+ 2np]“? - np
j=1-ki3

Em= The compressve drength of masonry unitsis found in the following “Compressve Sirength of
Masonry Units’ table based on f’m and the Em is found in the following “Em for ACI, SBCCI,
and BOCA Building Codes’ table.

Es = 29,000,000 psi

The design is contralled by one of the following:

falFa + fb/Fb

fVIFv

fs/Fs

Embedment Length = 0.0015(rebar dia)Fs Minimum 12
Concrete

RetanwWall does not consder any axia load when designing concrete wals.

Service loads entered as Floor Live, Roof Live, or Snow are combined asa Live Load in factored load
cases.

Shear inthetoeis calculated at a disgance d from the toe side of the bottom wall section and is

cdculated asfollows:
(Factored soil pressures pushing upward under the toe) -
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(Factored downward loads over the toe) - (Factored toe weight).
Shear inthe hed is cdculated a a distance d from the hed side of the bottom wall section and is
cdculated asfollows:
(Factored downward loads over the hed) + (Factored hedl weight).
The weight of the key is not incdluded in aether shear calculation.
Shear in each wall section is calculated at the base of the section and is calculated as follows:
(Factored latera loads on the hedl side of the wall section) -
(Factored laterd loads on the toe side of the wall section).
Passve pressures and surcharge loads over the toe are not included in the wall section shear caculation.
Moment in thetoeis calculated a the toe Sde of the bottom wall section and is calculated as follows:
(Factored soil pressures pushing upward)(arm) -
(Factored downward loads over the toe)(arm) - (Factored toe weight)(arm).

Moment in the hedl is caculated at the hed side of the bottom wall section and is caculated as follows:
(Factored downward loads over the hedl)(arm) + (Factored hed weight)(arm).

The weight of the key is not included in either moment caculation.
Moment in each wall section is calculated at the base of the section and is calculated as follows:
(Factored lateral loads on the hedl side of the wall section)(arm) -
(Factored laterd loads on the toe Side of the wall section)(arm).

Passive pressures and surcharge loads over the toe are not included in the wall section moment
caculation.

RetanwWall cdculates the rebar spacing and rebar Sze asfollows:
1) If you input arebar Sze and set the rebar spacing to Calc, the rebar spacing is
determined by the minimum of Asreq'd, 3 x thickness, or 18”.
2) If you input arebar spacing and set the rebar size to Calc, the rebar Sze is determined
based onthe Asreq' d.
RetainWall does not calculate required temperature and shrinkage reinforcement.

RetainwWall uses the following equations from the referenced codebooks to perform the design.
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IBC 2000

b=12"

VU = Shear/(0.85bd)
vc = 2f'c??

b=12"

m = fy/(0.85f ¢)

Ru = Moment/(0.9bd?)

rho = [1 - (1-2mRu/fy)¥?)/m
Asreq' d = (rho)bd

If Asreqg'd is lessthan the larger of 200/fy or 3(f’ ¢)“*/fy then Asreq d is multiplied by 4/3. If this new
Asreq dis greater than the larger of the above, Asreq d is set to the larger of the above. Findly if As
req dislessthan theinput % Min Stedl then the Asreq' d isincreased to the input minimum.

The Asmax in thewal sections and footing are calculated as follows:

For f'c £ 4,000 ps
b1=0.85
For f'c> 4,000 ps
b1 =0.85- 0.05((f'c - 4,000)/1,000) min=0.65

rho Bal = 0.85b 1f’ ¢(87,000/(87,000 + fy))/fy
Asmax = 0.75(rho Bal)bd

Embedment Length
Basic g, = (3/40)(fy/(f' ¢)?)(bar dia) f’c max = 10,000 psi
Modifier 1:
1) Horizontd rebar so placed that more than 127 of fresh concreteis cast in the member
below the development 1ENgEN............oceeiiee e 13
2) (017 LTS PRSP 10
Modifier 2:
1) NO. 6 and SMAIEr DAIS.......coeeiee e 0.8
2) (017 LTS PRSP 10
Modifier 3:
1) Spacing or cover dimension
Modifier 4:
1) Rebar in excess of that required by andlyss..........ccceceveneee. (Asreq d/As provided)
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Fnd ly, = (Modifier 1)(Modifier 2)(Modifier 4)(ly,)/(Modifier2/bar dia) min 12
Hook Length
BasiC I, = 12000/’ 2 f’c max = 10,000 psi
Modifier 1:
1) fy/60000.
Modifier 2:
1) RetainWall assumes that concrete Sde cover isadequate............oooereevereerieennnne 0.7
Modifier 3:
1) Rebar in excess of that required by andyss..........ccccvevieeneee. (Asreq d/As provided)
Fnd I, = (Modifier 1)(Modifier 2)(Modifier 3)(BasiC l) min 8d, or 6”
IBC 2003
b=12"
vu = Shear/(0.85hbd)
vc = 2f'c??
b=12"

m = fy/(0.85f ¢)
Ru = Moment/(0.9bd?)

rho = [1 - (1-2mRu/fy)¥?)/m
Asreq' d = (rho)bd

If Asreqg'd is lessthan the larger of 200/fy or 3(f’ ¢)*/fy then Asreq d is multiplied by 4/3. If this new
Asreq dis greater than the larger of the above, Asreq d is set to the larger of the dbove. Findly if As
req dislessthan theinput % Min Stedl then the Asreq' d isincreased to the input minimum.
The Asmax in thewal sections and footing are calculated as follows:
For f'c £ 4,000 ps
b1=0.85
For f'c> 4,000 ps
b1 =0.85- 0.05((f'c - 4,000)/1,000) min=0.65

rho Bal = 0.85b 1f ¢(87,000/(87,000 + fy))/fy
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Asmax =0.75(rho Bal)bd
Embedment Length
Basic Iy, = (3/40)(fy/(f c)?)(bar dia) f’c max = 10,000 ps
Modifier 1:
3) Horizontad rebar so placed that more than 127 of fresh concreteis cast in the member
below the devel opment 1eNgth...........ooeeiiri e 13
4) (017 VT 1SS SPRSS 1.0
Modifier 2:
3) NO. 6 and SMAIEN DAIS.......ooiieeee e e 0.8
4) (017 VT 1SS SPRSS 1.0
Modifier 3:

1) Spacing or cover dimension

Modifier 4:

2) Rebar in excess of that required by andyss..........ccoccvevieeneee. (Asreq d/As provided)
Fnd ly, = (Modifier 1)(Modifier 2)(Modifier 4)(ly,)/(Modifier2/bar dia) min 12"
Hook Length
Basic Iy, = 1200d,/f 2 f’c max = 10,000 psi
Modifier 1:

2) fy/60000.
Modifier 2:

2) RetainWall assumes that concrete Sde cover isadequate............oooeveeiereerieennene 0.7
Modifier 3:

2) Rebar in excess of that required by andyss.........ccccccvevieneee. (Asreq d/As provided)
Fnd I, = (Modifier 1)(Modifier 2)(Modifier 3)(BasicC ly) min 8d, or 6”
UBC ‘91
b=12"
vu = Shear/(0.85hbd)
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ve = 2f'c??

b=12"

m = fy/(0.85f"c)

Ru = Moment/(0.9bd?)

rho =[1 - (1-2mRu/fy)*?)/m
Asreq d = (rho)bd

If Asreq'dislessthan 200/fy then Asreq d ismultiplied by 4/3. If thisnew Asreq'd is greater than
200/fy then Asreq d issat to 200/fy. Findly if Asreq dislessthan the input % Min Sted then the As
req d isincreased to the input minimum.

The As max in the wdl sections and footing are cdculated asfollows:

For f'c £ 4,000 ps
b1=0.85
For f’c > 4,000 ps
b1 =0.85-0.05((f'c - 4,000)/1,000) min=0.65

rho Bal = 0.85b 1f’ ¢(87,000/(87,000 + fy))/fy
As max = 0.75(rho Bal)bd

Embedment Length
Basic lg, = 0.04Afy/f' ¢ f’c max = 10,000 ps
Modifier 1:
1) If the rebar cover is greater than 2(rebar diameter) and the rebar spacing is equa to or
greater than 3(rebar dIaMELEY) ........oove e 10
2) If the rebar cover isequal to or less than the rebar diameter or the rebar spacing is
equal to or lessthan 2(rebar dIaMELES) .......cocvieeririeeee e 2.0
3) For dl barsnot included aoVe..........ccveeiiecece e 14
4) If the rebar cover isequd to or greater than 2.5(rebar diameter) and the rebar spacing
isequal to or greater than 5(rebar diameter).........ccceveevecce v, 0.8
lsb = (Modifier 1) (Basic lgy) min 0.03(rebar dig)fy/f’'c?
Modifier 2:
1) Horizontd rebar so placed that more than 127 of fresh concreteis cast in the member
below the development 1ENgEN............oceeiiee e 13
Modifier 3:
1) Rebar in excess of that required by andlyss..........ccceceveneee. (Asreq d/As provided)
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TECHNICAL DISCUSSION

Find ls, = (Modifier 2)(Modifier 3)(lg) min 12°

Hook Length
BasiC I, = 12000/’ 2 f’c max = 10,000 psi
Modifier 1:
1) fy/60000.
Modifier 2:
1) RetainWall assumes that concrete Sde cover isadequate............oooereevereerieennnne 0.7
Modifier 3:
1) Rebar in excess of that required by andyss..........ccccvevieeneee. (Asreq d/As provided)
Fnd I, = (Modifier 1)(Modifier 2)(Modifier 3)(BasiC l) min 8d, or 6”
UBC ‘94
b=12"
vu = Shear/(0.85hbd)
vc = 2f'c??
b=12"

m = fy/(0.85f ¢)
Ru = Moment/(0.9bd?)

rho = [1 - (1-2mRu/fy)¥?)/m
Asreq' d = (rho)bd

If Asreq'dislessthan 200/fy then Asreq dismultiplied by 4/3. If thisnew Asreq'd is greater than
200/fy then Asreq d isset to 200/fy. Findly if Asreq dislessthan the input % Min Sted then the As
req d isincreased to the input minimum.
The Asmax in thewal sections and footing are calculated as follows:
For f'c £ 4,000 ps
b1=0.85
For f'c> 4,000 ps
b1 =0.85- 0.05((f'c - 4,000)/1,000) min=0.65

rho Bal = 0.85b 1f ¢(87,000/(87,000 + fy))/fy
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TECHNICAL DISCUSSION

As max = 0.75(rho Bal)bd

Embedment Length
Basic lg, = 0.04Afy/f' ¢ f’c max = 10,000 ps
Modifier 1:
1) If the rebar cover is greater than 2(rebar diameter) and the rebar spacing is equa to or
greater than 3(rebar dIaMELEY) ........occeeiieeeee e 1.0
2) If the rebar cover isequal to or less than the rebar diameter or the rebar spacing is
equal to or lessthan 2(rebar dIaMELES) .......cocvieeiieie e 2.0
3) For dl barsnot included aoVe..........ccvceveeieceec e 14
4) If the rebar cover is equd to or greater than 2.5(rebar diameter) and the rebar spacing
isequal to or greater than 5(rebar diameter).........cccvveevecce v, 0.8
lsb = (Modifier 1) (Basic lgy) min 0.03(rebar dig)fy/f’c?
Modifier 2:
1) Horizontd rebar so placed that more than 127 of fresh concreteis cast in the member
below the devel opment 1ENGEN............ocveiieie e 13
Modifier 3:
1) Rebar in excess of that required by andlyss..........cccecveveeneee. (Asreq d/As provided)

Find g, = (Modifier 2)(Moiifier 3)(lg;) min 12

Hook Length
Basic I, = 1200d,/f' ¢V? f'c max = 10,000 psi
Modifier 1:

1) fy/60000.
Modifier 2:

1) RetainWal assumes that concrete Side cover isadequate............cooevvevereereeennene. 0.7
Modifier 3:

1) Rebar in excess of that required by andlyss..........cccoceveneee. (Asreq d/As provided)
Fnd |, = (Modifier 1)(Modifier 2)(Modifier 3)(Basic ly) min 8d, or 6”
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TECHNICAL DISCUSSION

UBC ‘97

b=12"

VU = Shear/(0.85bd)
vc = 2f'c??

b=12"

m = fy/(0.85f ¢)

Ru = Moment/(0.9bd?)

rho = [1 - (1-2mRu/fy)¥?)/m
Asreq' d = (rho)bd

If Asreqg'd is lessthan the larger of 200/fy or 3(f’ ¢)“*/fy then Asreq d is multiplied by 4/3. If this new
Asreq dis greater than the larger of the above, Asreq d is set to the larger of the above. Findly if As
req dislessthan theinput % Min Stedl then the Asreq' d isincreased to the input minimum.

The Asmax in thewal sections and footing are calculated as follows:

For f'c £ 4,000 ps
b1=0.85
For f'c> 4,000 ps
b1 =0.85- 0.05((f'c - 4,000)/1,000) min=0.65

rho Bal = 0.85b 1f’ ¢(87,000/(87,000 + fy))/fy
Asmax = 0.75(rho Bal)bd

Embedment Length
Basic g, = (3/40)(fy/(f' ¢)?)(bar dia) f’c max = 10,000 psi
Modifier 1
5) Horizontd rebar so placed that more than 12” of fresh concrete is cast in the member
below the development 1ENgEN............oceeiiee e 13
6) (017 LTS PRSP 10
Modifier 2:
5) NO. 6 and SMAIEr DAIS.......coeeiee e 0.8
6) (017 LTS PRSP 10
Modifier 3:
1) Spacing or cover dimension
Modifier 4:
3) Rebar in excess of that required by andlyss..........ccceceveneee. (Asreq d/As provided)
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TECHNICAL DISCUSSION

Fnd ly, = (Modifier 1)(Modifier 2)(Modifier 4)(ly,)/(Modifier2/bar dia) min 12
Hook Length
BasiC I, = 12000/’ 2 f’c max = 10,000 psi
Modifier 1:
3) fy/60000.
Modifier 2:
3) RetainWall assumes that concrete Sde cover isadequate............oooereevereerieennnne 0.7
Modifier 3:
3) Rebar in excess of that required by andyss..........ccccvevieeneee. (Asreq d/As provided)
Fnd I, = (Modifier 1)(Modifier 2)(Modifier 3)(BasiC l) min 8d, or 6”
BOCA ‘93
b=12"
vu = Shear/(0.85hbd)
vc = 2f'c??
b=12"

m = fy/(0.85f ¢)
Ru = Moment/(0.9bd?)

rho = [1 - (1-2mRu/fy)¥?)/m
Asreq' d = (rho)bd

If Asreq'dislessthan 200/fy then Asreq dismultiplied by 4/3. If thisnew Asreq'd is greater than
200/fy then Asreq d isset to 200/fy. Findly if Asreq dislessthan the input % Min Sted then the As
req d isincreased to the input minimum.
The Asmax in thewal sections and footing are calculated as follows:
For f'c £ 4,000 ps
b1=0.85
For f'c> 4,000 ps
b1 =0.85- 0.05((f'c - 4,000)/1,000) min=0.65

rho Bal = 0.85b 1f ¢(87,000/(87,000 + fy))/fy
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TECHNICAL DISCUSSION

As max = 0.75(rho Bal)bd

Embedment Length
Basic lg, = 0.04Afy/f' ¢ f’c max = 10,000 ps
Modifier 1:
1) If the rebar cover is greater than 2(rebar diameter) and the rebar spacing is equa to or
greater than 3(rebar dIaMELEY) ........occeeiieeeee e 1.0
2) If the rebar cover isequal to or less than the rebar diameter or the rebar spacing is
equal to or lessthan 2(rebar dIaMELES) .......cocvieeiieie e 2.0
3) For dl barsnot included aoVe..........ccvceveeieceec e 14
4) If the rebar cover is equd to or greater than 2.5(rebar diameter) and the rebar spacing
isequal to or greater than 5(rebar diameter).........cccvveevecce v, 0.8
lsb = (Modifier 1) (Basic lgy) min 0.03(rebar dig)fy/f’c?
Modifier 2:
1) Horizontd rebar so placed that more than 127 of fresh concreteis cast in the member
below the devel opment 1ENGEN............ocveiieie e 13
Modifier 3:
1) Rebar in excess of that required by andlyss..........cccecveveeneee. (Asreq d/As provided)

Find g, = (Modifier 2)(Moiifier 3)(lg;) min 12

Hook Length
Basic I, = 1200d,/f' ¢V? f'c max = 10,000 psi
Modifier 1:

1) fy/60000.
Modifier 2:

1) RetainWal assumes that concrete Side cover isadequate............cooevvevereereeennene. 0.7
Modifier 3:

1) Rebar in excess of that required by andlyss..........cccoceveneee. (Asreq d/As provided)
Fnd |, = (Modifier 1)(Modifier 2)(Modifier 3)(Basic ly) min 8d, or 6”
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TECHNICAL DISCUSSION

SBCCI ‘91

b=12"

VU = Shear/(0.85bd)
vc = 2f'c??

b=12"

m = fy/(0.85f ¢)

Ru = Moment/(0.9bd?)

rho = [1 - (1-2mRu/fy)¥?)/m
Asreq' d = (rho)bd

If Asreq'dislessthan 200/fy then Asreq dismultiplied by 4/3. If thisnew Asreq'd is greater than
200/fy then Asreq d is set to 200/fy. Findly if Asreq dislessthan the input % Min Sted then the As
req d isincreased to the input minimum.

The Asmax in thewal sections and footing are calculated as follows:

For f'c £ 4,000 ps
b1=0.85
For f'c> 4,000 ps
b1 =0.85- 0.05((f'c - 4,000)/1,000) min=0.65

rho Bal = 0.85b 1f’ ¢(87,000/(87,000 + fy))/fy
Asmax = 0.75(rho Bal)bd

Embedment Length
BasiC Iy, = 0.04A,fy/f ¢V f'c max = 10,000 psi
Modifier 1:
1) If the rebar cover is greater than 2(rebar diameter) and the rebar spacing is equd to or
greater than 3(rebar dIamELEY) ........ocveveecece e 1.0
2) If the rebar cover isequal to or less than the rebar diameter or the rebar spacing is
equal to or lessthan 2(rebar dIaMELES) .......cccveeereeie e 2.0
3) For dl bars not included aoVe...........oooeiiere e 14
4) If the rebar cover is equal to or greater than 2.5(rebar diameter) and the rebar spacing
isequal to or greater than 5(rebar diameter).........ccocvveeiirie e 0.8
ly, = (Modifier 1) (Basic lg) min 0.03(rebar dig)fy/f’ ¢
Modifier 2:
1) Horizontd rebar so placed that more than 127 of fresh concreteis cast in the member
below the devel opment 1eNgth............ooeeiie e 13

42



TECHNICAL DISCUSSION

Modifier 3:
1) Rebar in excess of that required by andlyss.........ccccoceveneee. (Asreq d/As provided)

Find g, = (Modifier 2)(Moifier 3)(lg;) min 12”

Hook Length
Basic I, = 1200d,/f ¢V? f'c max = 10,000 psi
Modifier 1:
1) fy/60000.
Modifier 2:
1) RetainWal assumes that concrete Side cover isadequate............ooovvveveveerieennene. 0.7
Modifier 3:
1) Rebar in excess of that required by andlyss..........ccccoceieneee. (Asreq d/As provided)
Fnd |, = (Modifier 1)(Modifier 2)(Modifier 3)(Basic ly) min 8d, or 6”
SBCCI ‘94
b=12"
vu = Shear/(0.85bd)
ve = 2f ¢
b=12"

m = fy/(0.85f"c)

Ru = Moment/(0.9bd?)

rho =[1 - (1-2mRu/fy)*?)/m
Asreq d = (rho)bd

If Asreq'dislessthan 200/fy then Asreq d ismultiplied by 4/3. If thisnew Asreq'd is greater than
200/fy then Asreq d issat to 200/fy. Findly if Asreq dislessthan the input % Min Sted then the As
req d isincreased to the input minimum.
The As max in the wdl sections and footing are cdculated as follows:

For f'c £ 4,000 ps

b1=0.85
For f’c > 4,000 ps
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TECHNICAL DISCUSSION

b1 =0.85- 0.05((F c - 4,000)/1,000) min=0.65

rho Bal = 0.85b 1f’ ¢(87,000/(87,000 + fy))/fy
Asmax = 0.75(rho Bal)bd

Embedment Length
BasiC Iy, = 0.04A,fy/f ¢V f'c max = 10,000 psi
Modifier 1:
1) If the rebar cover is greater than 2(rebar diameter) and the rebar spacing is equd to or
greater than 3(rebar dIamELEY) ........cccveviece e 1.0
2) If the rebar cover isequal to or less than the rebar diameter or the rebar spacing is
equal to or lessthan 2(rebar dIaMELEr) .......cccveeeveeie e 2.0
3) For dl bars not included aoVe...........ocooiiieie 14
4) If the rebar cover is equal to or greater than 2.5(rebar diameter) and the rebar spacing
isequal to or greater than 5(rebar diameter)........ccoceveeieriineereee e 0.8
lyp = (Modifier 1) (Basic lu) min 0.03(rebar dig)fy/f' ¢
Modifier 2:
1) Horizontad rebar so placed that more than 127 of fresh concreteis cast in the member
below the devel opment 1eNgth............ooeoiire e 13
Modifier 3:
1) Rebar in excess of that required by andyss.........cccccevevieneee. (Asreq d/As provided)

Find ls, = (Modifier 2)(Modifier 3)(lg) min 12°

Hook Length
Basic Iy, = 1200d,/f 2 f’c max = 10,000 psi
Modifier 1:
1) fy/60000.
Modifier 2:
1) RetainWall assumesthat concrete Sde cover isadequate............oovverererenennes. 0.7
Modifier 3:
1) Rebar in excess of that required by andyss.........ccccccvevieneee. (Asreq d/As provided)



TECHNICAL DISCUSSION

Find I, = (Modifier 1)(Modifier 2)(Modifier 3)(Basic hy) min 8d, or 6”

ACI 318-89
b=12"

vu = Shear/(0.85bd)
ve=2f ¢

b=12"

m = fy/(0.85f"c)

Ru = Moment/(0.9bd?)

rho =[1 - (1-2mRu/fy)*?)/m
Asreq d = (rho)bd

If Asreq'dislessthan 200/fy then Asreq d ismultiplied by 4/3. If thisnew Asreq'd is greater than
200/fy then Asreq d issat to 200/fy. Findly if Asreq dislessthan the input % Min Sted then the As
req d isincreased to the input minimum.

The As max in the wdl sections and footing are cdculated as follows:

For f'c £ 4,000 ps
b1=0.85
For f’c > 4,000 ps
b1 =0.85-0.05((f'c - 4,000)/1,000) min=0.65

rho Bal = 0.85b 1f’ ¢(87,000/(87,000 + fy))/fy
As max = 0.75(rho Bal)bd

Embedment Length
Basic lg, = 0.04Afy/f' ¢ f’c max = 10,000 ps
Modifier 1:
1) If the rebar cover is greater than 2(rebar diameter) and the rebar spacing is equa to or
greater than 3(rebar dIaMELEY) ........cocee e 10
2) If the rebar cover isequal to or less than the rebar diameter or the rebar spacing is
equal to or lessthan 2(rebar dIaMELES) .......coceieeriiee e 2.0
3) For al barsnot included aoVe..........ccveee e 14
4) If the rebar cover isequd to or greater than 2.5(rebar diameter) and the rebar spacing
isequal to or greater than 5(rebar diameter)........cccceveevecce v, 0.8
lsb = (Modifier 1) (Basic lgy) min 0.03(rebar dig)fy/f’'c?
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Modifier 2:
1) Horizontd rebar so placed that more than 127 of fresh concreteis cast in the member
below the devel opment 1eNgth............ooeeire e 13

Modifier 3:
1) Rebar in excess of that required by andyss.........cccccvevieeneee. (Asreq d/As provided)

Find ls, = (Modifier 2)(Modifier 3)(lg) min 12°

Hook Length
Basic Iy, = 1200d,/f V2 f'c max = 10,000 psi

Modifier 1:
1)  fy/60000.

Modifier 2:
1) RetainWall assumesthat concrete Sde cover isadequate.............ooovvervrerereenes. 0.7

Modifier 3:
1) Rebar in excess of that required by andyss.........cccccvevieeneee. (Asreq d/As provided)

Find I, = (Modifier 1)(Modifier 2)(Modifier 3)(Basic ) min 8d, or 6"

ACI 318-95
b=12"

VU = Shear/(0.85bd)
vc = 2f'c??

b=12"

m = fy/(0.85f ¢)

Ru = Moment/(0.9bd?)

rho = [1 - (1-2mRu/fy)¥?)/m
Asreq'd = (rho)bd

If Asreqg'd is lessthan the larger of 200/fy or 3(f’ ¢)“*/fy then Asreq d is multiplied by 4/3. If this new
Asreq dis greater than the larger of the above, Asreq d is set to the larger of the dbove. Findly if As
req dislessthan theinput % Min Sted then the Asreq' d isincreased to the input minimum.

The Asmax in thewal sections and footing are calculated as follows:
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For f'c £ 4,000 ps
b1=0.85
For f’c > 4,000 ps
b1 =0.85-0.05((f'c - 4,000)/1,000) min=0.65

rho Bal = 0.85b 1’ ¢(87,000/(87,000 + fy))/fy

Asmax = 0.75(rho Bal)bd
Embedment Length
Basic Iy, = (3/40)(fy/(f c)?)(bar dia) f’c max = 10,000 ps
Modifier 1:
1) Horizontd rebar so placed that more than 127 of fresh concreteis cast in the member
below the devel opment 1eNgth...........ooeeiiri e 13
2) (017 VT 1SS SPRSS 1.0
Modifier 2:
1) NO. 6 and SMAIEN DAIS.......ooiiieee e e 0.8
2) (017 1T 1S SRS 1.0
Modifier 3:

1) Spacing or cover dimension

Modifier 4:
1) Rebar in excess of that required by andyss.........cccccevevieneee. (Asreq d/As provided)
Fnd ly, = (Modifier 1)(Modifier 2)(Modifier 4)(ly,)/(Modifier2/bar dia) min 12"
Hook Length
Basic Iy, = 1200d,/f 2 f’c max = 10,000 psi
Modifier 1:
1) fy/60000.
Modifier 2:
1) RetainWall assumes that concrete Side cover isadequate...........oooevveerereenieennene 0.7
Modifier 3:
1) Rebar in excess of that required by andyss.........ccccccvevieneee. (Asreq d/As provided)
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Find I, = (Modifier 1)(Modifier 2)(Modifier 3)(Basic hy) min 8d, or 6”

ACI 318-99
b=12"

vu = Shear/(0.85bd)
ve=2f ¢

b=12"

m = fy/(0.85f"c)

Ru = Moment/(0.9bd?)

rho =[1 - (1-2mRu/fy)*?)/m
Asreq d = (rho)bd

If Asreq'd islessthan the larger of 200/fy or 3(fc)*/fy then Asreq'd is multiplied by 4/3. If this new
Asreq dis greater than the larger of the above, Asreq d is set to the larger of the above. Findly if As
req dislessthan theinput % Min Stedl then the Asreq' d isincreased to the input minimum.

The As max in the wdl sections and footing are cdculated as follows:

For f'c £ 4,000 ps
b1=0.85
For f’c > 4,000 ps
b1 =0.85-0.05((f'c - 4,000)/1,000) min=0.65

rho Bal = 0.85b 1f’ ¢(87,000/(87,000 + fy))/fy
As max = 0.75(rho Bal)bd

Embedment Length
Basic Iy, = (3/40)(fy/(f c)?)(bar dia) f’c max = 10,000 ps
Modifier 1:
3) Horizontad rebar so placed that more than 127 of fresh concreteis cast in the member
below the devel opment 1eNgth............ooeoiir e 13
4) (017 11T 1S SRS 1.0
Modifier 2:
3) NO. 6 and SMAIEN DAIS.......ooiiiee e 0.8
4) (017 VT 1S SRS 1.0
Modifier 3:

1) Spacing or cover dimension
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Modifier 4:
2) Rebar in excess of that required by andlyss.........ccccoceveneee. (Asreq d/As provided)
Fnd |y, = (Modifier 1)(Modifier 2)(Modifier 4)(la)/(Modifier2/bar dia) min 12’
Hook Length
Basic I, = 1200d,/f ¢V? f'c max = 10,000 psi
Modifier 1:
2) fy/60000.
Modifier 2:
2) RetainWal assumes that concrete Side cover isadequate............ooovvveveveerieennene. 0.7
Modifier 3:
2) Rebar in excess of that required by andlyss..........ccccoceieneee. (Asreq d/As provided)
Fnd |, = (Modifier 1)(Modifier 2)(Modifier 3)(Basic ly) min 8d, or 6”
Effective Area (in)
Nominal unit thickness (inch)
Grout spacing 6 8 10 12
Solid Grout 5.6 7.6 9.6 11.6
Grout @ 16" oc 4.5 5.8 7.2 8.5
24" oc 4.1 5.2 6.3 7.5
32" oc 3.9 4.9 59 7.0
40" oc 3.8 4.7 5.7 6.7
48" oc 3.7 4.6 55 6.5
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Radius of Gyration (inch)

TECHNICAL DISCUSSION

Nominal unit thickness (inch)
Grout spacing 6 8 10 12
Solid Grout 1.62 2.19 2.77 3.34
Grout @ 16" oc 1.79 2.43 3.04 3.67
24" oc 1.87 2.53 3.17 3.82
32" oc 1.91 2.59 3.25 3.91
40" oc 1.94 2.63 3.30 3.97
48" oc 1.96 2.66 3.33 4.02
Rebar Depth
Nominal thickness (in) Center (in) Edge (in)

6 2.8125 3.50

8 3.8125 5.25

10 4.8125 7.25

12 5.8125 9.00

Light Weight Block (Ibs/ft)
Nominal unit thickness (inch)

Grout spacing 6 8 10 12
Solid Grout 52 75 93 118

Grout @ 16" oc 41 60 69 88
24" oc 37 55 61 79

32" oc 36 52 57 74

40" oc 35 50 55 71

48" oc 34 45 53 69
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M edium Weight Block (Ibs/ft)

TECHNICAL DISCUSSION

Nominal unit thickness (inch)

Grout spacing 6 8 10 12
Solid Grout 58 78 98 124
Grout @ 16" oc 47 63 80 94
24" oc 43 58 72 85
32" oc 42 55 68 80
40" oc 41 53 66 78
48" oc 40 49 64 75

Normal Weight Block (Ibs/ft)

Nominal unit thickness (inch)
Grout spacing 6 8 10 12
Solid Grout 63 84 104 133
Grout @ 16" oc 52 66 86 103
24" oc 48 61 78 94
32" oc 47 58 74 89
40" oc 46 56 72 86
48" oc 45 55 70 83
Compressive Strength of Masonry Units
Compressive Compressive Strength
Strength of of Masonry Units
Masonry f'm (psi) (ps)

1,000 1,250

1,500 1,900

2,000 2,800

2,500 3,750

3,000 4,800
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Em for ACI, SBCCI, and BOCA Building Codes

Compressive Strength of | Em (psi x 10°
Masonry Units (ps)
6,000 and greater 3.5
5,000 3.2
4,000 2.9
3,000 2.5
2,500 2.4
2,000 2.2
1,500 1.6
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DEFINITIONS

DEFINITIONS

% Min Concrete Steel Minimum percentage of reinforcing stedl to be used in the concrete design.

As Areaof concrete tension reinforcement.

b Effective width of rectangular member.

Concrete Weight Density of concrete.

csr Combined gtressratio for masonry caculated as falFa + fb/Fb.

d Distance from the compression face of the eement to the centerline of the

tenson reinforcement.

D Dead Load.

DL Dead Load.

Em Modulus of eadticity of masonry.

Es Modulus of eadticity of reinforcing sted.

f'c Compressive strength of concrete.

f'm Compressive strength of masonry.

fa Actud axid dress caculated as shown in the TECHNICAL

DISCUSSION section.

Fa Allowable axid stress caculated as shown in the TECHNICAL
DISCUSSION section.

fb Actud bending stress calculated as shown in the TECHNICAL
DISCUSSION section.

Fb Allowable bending stress caculated as shown in the TECHNICAL
DISCUSSION section.

FL Floor Live Load.

FLL Floor Live Load.
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fs

Fs

fv

Fv

fy

Rebar CL

rho
RL

RLL

DEFINITIONS

Input alowable tendle stress of masonry reinforcing sted. Also, actud
tendle stressin masonry rebar caculated as shown in the TECHNICAL
DISCUSSION section.

Allowable tendle stress of the masonry reinforcing sted.

Actud shear dress of the masonry calculated as shown in the
TECHNICAL DISCUSSION section.

Allowable shear stress of the masonry cdculated as shown in the
TECHNICAL DISCUSSION section.

Minimum yield strength of the concrete reinforcing stedl.
Effective height of awal section.

The ratio of the distance between the centroid of the flexural compressive
forces and the centroid of the tensle forces to depth.

The ratio of depth of the compressive stressin aflexurd member to the
depth.

Actud factored moment.

Modular rétio.

Overturning Momert.

Rétio of the area of flexurd tendle reinforcement to the area.
Active pressure.

Passive pressure.

Digtance from the tenson face of the dement to the centerline of the tenson
renforcement.

Percentage of tenson reinforcement.
Roof Live Load.

Roof Live Load.



RM

Ru

SE

SFOTM

SF Slide

SN

SNL

SO

Soil/Footing Friction
SOL

Thickness

Unit Wt

vC

Vu

vu

WL

DEFINITIONS

Ressting Moment.

Coefficient of red stance cdculated as shown in the TECHNICAL
DISCUSSION section.

Salsmic Load.
Salsmic Load.

Safety factor againgt overturning caculated as shown in the TECHNICAL
DISCUSSION section.

Safety factor againg diding calculated as shown in the TECHNICAL
DISCUSSION section.

Snow Load.

Snow Load.

Soil Load.

Coefficient of friction between the soil and the bottom of the footing.
Soil Load.

Tota thickness of the eement.

Density of soil.

Maximum ultimate factored shear stress caculated as shown in the
TECHNICAL DISCUSSION section.

Actud factored shear.

Actua factored shear stress calculated as shown in the TECHNICAL
DISCUSSION section.

Wind Load.

Wind Load.
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#1, 2, ... command (Window menu), 16
% Min Concrete Stedl, 10, 51
1, 2, 3, 4 command (File menu), 7

About Daystar Retainwall, 17
ACI 530-92, 30
ACI-318-89, 44
ACI-318-95, 45
ACI-318-99, 47

Add Footing, 9

Add Horiz. Distributed Load, 12
Add Horizonta Point Load, 13
Add Load Case, 14

Add Moment Load, 12

Add Pa, 10

Add Pp, 14

Add Surcharge Load, 13

Add Vertica Point Load, 11
Add wall, 8

Allow. Soil Bearing, 10
Arrange lcons, 16

As, 51

b, 51
Block
Light Weight, 49
Medium Weight, 49
Norma Weight, 50
Block Wt, 9
BOCA ‘93, 28, 39
Bottom Load, 12
Bottom Location, 12
Building Code, 14

Cdculate Now, 14
Cascade, 16

CASE MENU, 14
centerling, 8, 9
Change Load Case, 15
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Change Soil Sope, 11
CL,8,9
Close, 4

Compressive Strength of Masonry Units, 50

Concrete, 31

Concrete Unit Weight, 10

Concrete Weight, 51
Copy, 7
csr, 51

Current Load Case, 2, 16

d, 51

D, 51

Delete Load Case, 15
Depth, 11, 14
Direction, 11, 12, 13
Display Structure, 16
Display Text, 16

DL, 51
Double-clicking, 2

EDIT MENU, 7
Effective Area, 48
Em, 50, 51

Es, 51

Exit, 7

Export As Metéfile, 5
Export As Text, 5

f'c, 10, 51

fa, 51

Fa, 51

fb, 51

Fb, 51

FILE MENU, 4

Files, 1

FL, 51

FLL, 51

f'm, 10, 51

Footing
Thickness, 9

Friction, 10, 53



fs, 10, 52
Fs, 52
fv, 52
Fv, 52
fy, 10, 52

Graphica Buttons, 3
Grout Solid, 9

h', 52
Heading, 8
Hed
Width, 9
Height, 8
Help, 3
Index, 17
Usng, 17
HELP MENU, 17
Horizonta Digtributed Load
Bottom Load, 12
Bottom Location, 12
Load Type, 13
Location, 12
Top Load, 12
Top Location, 12
Horizontal Point Load
Direction, 13
Load Type, 13
Point Load, 13
Horizontal. Point Load
Add, 13

IBC
2000, 24, 32
2003, 34
Index, 17
Ingdlation, 1

j, 52
k, 52

Key
Depth, 10
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INDEX

Loc, 10

Use 9

Width, 10
Key Depth, 10
Key Loc, 10
Key Width, 10

Light Weight Block, 49
Load Buttons, 3
Load Case
Add, 14
Change, 15
Delete, 15
Load Case Name, 15
Load Cases, 16
Load Type, 11, 12, 13
Loads
Changing, 2
Deleting, 2
LOADS MENU, 10
Location, 8, 12

magnifying glass, 2
Masonry, 24
Material, 8
Medium Weight Block, 49
Moment, 12
Moment Load
Add, 12
Direction, 12
Load Type, 12
Moment, 12
Mu, 52

n, 52
New, 4
Norma Weight Block, 50

Open, 4
Options, 16
OTM, 52

p, 52



Pa 11, 52

Add, 10

Depth, 11

Unit Wi, 11
Physical Properties, 10
Picture Buttons, 3
Point Load, 11, 13
Pp, 14, 52

Add, 14

Depth, 14

Unit Wt, 14
Print, 5
Print Preview, 6
Print Setup, 7

Radius of Gyration, 49
Rebar
centerling, 8,9
Sze 8,9
space, 9
Rebar CL, 52
Rebar Depth, 49
rho, 52
RL, 52
RLL, 52
RM, 52
Ru, 53

Save, 4
Save As, 5
SBCCI
‘01, 28, 41
‘04, 29, 42
SE, 53
SEL, 53
Sdlect Standard Load Cases, 14
SFOTM, 53
SF Side, 53
sze 8,9
Slope, 11
SN, 53
SNL, 53
SO, 53

INDEX

Soil Sope, 11

Pa, 11

Slope, 11

Unit Wt, 11
Soil/Footing Friction, 10, 53
SOL, 53
Specid Inspection, 10
Status Bar, 16
Surcharge, 13
Surcharge Load

Add, 13

Load Type, 13

Location, 13

Surcharge, 13
System Requirements, 1

Thickness, 8, 9, 53
Tile 16
Title Block, 8
Toe

Width, 9
Toolbar, 2, 16
Top Load, 12
Top Location, 12

UBC

‘91, 25, 35

‘94, 26, 36

‘97, 27, 38
Undo, 7
Unit Wt, 11, 14, 53
UseKey, 9
Using Help, 17

ve, 53

Vertica Point Load
Add, 11
Direction, 11
Load Type, 11
Point Load, 11

VIEW MENU, 16

vu, 53

Vu, 53



W, 53

wal
Height, 8
Location, 8
Thickness, 8

WALL MENU, 8

59

INDEX
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Changing, 2
Deleting, 2
Width, 9
WINDOW MENU, 16
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