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KeyWallPRO QuickStart Guide

- Simple Wall Design — Section Analysis -

This QuickStart guide is an introduction to preparing a simple section wall design. KeyWallPRO is a
powerful design program with numerous features so the User should utilize the Help files and
experimentation to learn about all the features and options prior to preparing estimates and designs.

New Wall Section Analysis is selected from the New Project listing under the File menu.

KeyWallPRO - u] X
> New Full Wall Design ctieN | K W “ PRE
ctrl+0 New Wall Section Analysis  Ctrl=W. ey a

Load Project From ... CtrlsL

File | Walls Settings Help

New Project From Template

Import Block Definition File

Exit

KeyWall PRE

Version: 1.40.12.1050 Keystone Retaining Wall Systems LLC

This guide assumes the User has reviewed the File Management and Saving Guide to set up a project
backup path and can fill in the appropriate client, project name, backup path, etc. information during this
process.

The following steps are the simplest and fastest way to generate a wall design without addressing the
many setting and variations that KeyWallPRO allows. Preliminary design estimates and final wall designs
in the real world require complying with specifications, design methodologies, and more complex design
situations than a simple example can address.

Step 1 - Review Program Options and Settings.

Step 2 - Select Design Methodology and Create Wall.

Step 3 - Review Empirical Design Criteria.

Step 4 - Select Keystone Wall Unit Type and Batter.

Step 5 - Select Reinforcement Type.

Step 6 - Select Soil Condition Parameters.

Step 7 - Enter Extreme Event criteria if applicable.

Step 8 - Design, Enter Section Height, Embedment and Top of Wall Surcharges.
Step 9 - Print Trial Wall Design.

The Simple Wall Design is intended to show the basic steps necessary to perform a wall section analysis.
Every program tab permits modification too many parts of the design walls in practice may be considerably more
complicated than this simple example.
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Step 1 - Review Program Options and Settings

Reviewing the KeyWallPRO Options is a good place to start when first using the software prior to

designing a wall. These global settings apply to all wall designs generated by KeyWallPRO and should
be set at the beginning of program use, although they can be changed at any time.

1.  Select Options from the Settings drop-down menu list.
2. Review the various options under the tabs prior to program use.

Step 2 - Select Design Methodology & Create Walll

A design methodology is the User's choice but can be mandated by project requirements. Each design
methodology has its own requirements and methods, so the answers will be different for each method for

the same retaining wall. The User should become familiar with each methodology before selection to
understand the benefits and limitations of each.

3.  Select a design methodology from the Methodology drop-down menu list (NCMA selected in
this example)

4, Press the Create Wall button.

5. Enter name or number of wall in the dialog box and press the OK button. Wall names or
numbers will be listed along the top of progr/a_m window for easy access.
2

Options ) =
Analysis |Reinforcement | Stabilty | Project File Location | Report | Other
Indude Vertical Forces (NCMA only)
] Indude Embedment in Bearing Capacity (NCMA)
Project 2018: Sample Wall Design [Rev. 1] - KeyWallPR{ e R Y folo )=
Use Vertical Earth Pressure Factor, EV, for internal tension per AASHTO
FilemWalls Help ) (othernise use LL in addition to £V)
©  Standard Mod
oo andard Mode Incude Passive Pressure (CMAA / AS 4678 only) KeyWa l l P R@
Professional Mode
ai
S Options . 7] Enable Live and Dead Load Reduction due to Offset (NCMA)
Project Name
Sample Wall Design
Project Location ———
USA Lo | {XCB"Q‘J
Project Number  Prepared By p P =
2018 = [ 4 copy | | @ setasactve | = Delete
Revision Notes
Template: None
Methodology New Wall ]
| National Concrete Masonry Association 3rd Edition 5|
AASHTO 2010 (LRFD) ?nter a name for this wall
3 AASHTO 2015 (LRFD) Sample Wall #1
AS 4678 (Australia)
* Concrete Masonry Association 3rd Edition | e
Rankine Theory Analysis ok || cancel
SO Tmperan T

@‘ Cete o
Project Notes &

Project Files

Folder Path

W:AKWP TEST FILES 2 Open 2 Set/Change

Version: 1.38.50.919 [National Concrete Masonry Association 3rd Edition Keystone Retaining Wall Systems LLC
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Step 3 - Review Empirical Design Criteria

Design Criteria can be modified for each wall and reflects both empirical design criteria as well as
factors of safety and load/resistance factors depending on design methodology.

The empirical criteria is the most useful to review since they control aspects of the wall and
reinforcement layout that would be of most interest to the wall designer. The example below looks at the

empirical criteria for the Reinforced Analysis and Common Criteria for the selected wall under NCMA
criteria for this example.

1. Select the Design Criteria tab then the Reinforced Analysis type and Empirical Checks.
2. Review and edit the reinforcement spacing criteria as needed.
» Max. Reinforcement Separation limits reinforcement spacing between levels (ft.).

» Max. Multiple of Hu limits reinforcement spacing from the top and bottom of wall in block
height increments (no. of blocks).

3. Review and edit the reinforcement length criteria as needed.
» Min. anchorage length is the minimum distance beyond failure plane (ft.).
» Min L/H ratio is the minimum base to height ratio regardless of calculation (ratio)
* Min. reinforcement length is the minimum length regardless of calculation (ft.)

4.  Select the Common Criteria type and Empirical Checks (criteria applies to reinforced or
gravity walls).

5. Review and edit the minimum embedment criteria as needed.

Project 2018: Sample Wall Design [Rev. 1] - KeyWallPRO

ESEen
File Walls Settings Help

KeyWall PR@
Design Criteria | wall Unit |

| soi Conditions | Extreme Events [ stations | panels [ Loading Conditions | Design [ internal Compound stabiity

National Concrete Masonry Association 3rd Edition

Analysis Types
1
Common Criteria
No Fines Analysis

Design Notes c Safety | Desgn Inputs

Term | Name UoM |MinDef. |MaxDef. |MinUsed |MaxuUsed |
Rs Max. Reinforcement Separation ft nfa 2.6667

nfa 2.0000
RsBottom Max. multiple of Hu at bottom nfa 3.0000 nja 2| @
RsTop Max. multiple of Hu at top nfa 2.5000 nfa 2.5000
La Min. Anchorage Length ft 1.0000 nfa 1.0000 nfa
LM Rato Min. L/H Ratio 0.6000 nfa 0.6000 nfa

L Min. Reinforcement Length ft 4.0000 nfa 40000 nfa

National Concrete Masonry Association 3rd Edition

Analysis Types
Reinforced Analysis

B — e
o Fines Analysis

Design Notes | Empirical Checks | Factors of Safety | Design Inputs.

Term | Name |uoM |MinDef. |MaxDef. |MinUsed |MaxuUsed |
MinHemb Minimum Embedment inch 6.0000

nja 6.0000 nfa
Hemb Minimum Embedment % % 10.0000 n/a 10,0000 nja
Hemb2 Minimum Embedment over 18.4° toe % 14.2800 nja 14.2800 n/a

[, Restore Defauit valves |

Version: 1.38.50.919 [National Concrete Masonry Association 3rd Edition

Keystone Retaining Wall Systems LLC
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Step 4 - Select Unit Type & Batter

The Wall Unit tab is for selecting the appropriate Keystone unit for the wall design. The User should
have knowledge of locally available Keystone products and the appropriateness of selected products for
a given project's structural and aesthetic requirements.

Under the Wall Unit tab, Keystone units can be selected first from the Product Line dropdown menu
box that defines the product type and then from the Units dropdown menu box which provides a list of
possible products for that product line included in the software data file.

The Wall Unit tab also allows the User to define wall batter for units that allow variable batter and also
specify the capping size on top of the wall. Design information is provided after the unit is selected. There
is also an option to define leveling pad dimension.

1.  Select Product Line and select Keystone Pinned Systems for this example.

Select Wall Unit and select Compac Il unit.
Leave Fascia Batter set at 8° default.
Leave Cap Height set at Half Height default
Leave Leveling Pad at defaults shown.

arw®N

[KJ Project 2018: Example [Rev. 1] - KeyWallPRO ol &)=
File Walls Settings Help

bt |[rest KeyWall PRE@

Design Criteria | Wall Unit [ S0l Conditions | Extreme Events | Stations | Panels | Loading Conditions | Design | Internal Compound Stabilty

Product Line

r—r— E
R .

w— - Assign Wall Unit to All Wals '? *
- — a -
—r—r— ,
Leveling Pad
tacwd I 21 Base Extent Base Thickness
3 6.000 inch 6.000 inch
Depth Front to Back: 12.000 inch
<imn>
Unit Weight: 120.000 bb/ft*
Pins / Unit: 2
Center of Gravity: 6.000 inch e
Fada Batter (deg):{8.000
Hollow Core %: 41.67

Cap Height: 4.000 inch ©) Full None @

Initial Shear Capadty:  1393.000 |b/ft Apparent Shear Angle: 34.00 °
Max. Shear Capadity:  3245.000 b/ft

Max. Rein. Separation: 3.00 blocks

Version: 1.39.0.925 [National Concrete Masonry Association 3rd Edition Keystone Retaining Wall Systems LLC
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Step 5 - Select Reinforcement Type

The Reinforcement tab is for selecting the appropriate soil reinforcement that goes with the selected
Keystone unit for the wall design. The User should have knowledge of locally available geosynthetic

products and the appropriateness of selected products for a given project's geotechnical and structural
requirements.

Under the Reinforcement tab, a geosynthetic supplier/manufacturer can be selected from the Suppliers
dropdown menu box. Then the products tested with the Wall Units selected previously will be presented in
the Available Products listing. One or more products can be selected for use in the wall by double-
clicking on the selection or using the arrow buttons.

After the Reinforcement and the Soil Category are selected, the design parameters are filled in on the
remainder of the screen.

1.  Select Supplier dropdown menu and select TenCate Mirafi - Miragrid for this example.
Select 3XT - Miragrid 3XT from the product listing.

Double-click or press right arrow key to move 3XT - Miragrid 3XT to "Used in this wall" list.
Select appropriate reinforced fill type, sands is selected for this example.

Review the Generation Increment setting. For this example the geogrid length generation
Increment has been set to one foot.

arwDN

[KJ Project 2018: Sample Wall Design [Rev. 1] - KeyWallPRO [folla==)
File Walls Settings Help
Project | | Sample wall #1 KeyWa ll PR@
Design Criteria | Wall Unit | Reinforcement |soil Conditions | Extreme Events | Stations [ Panels [ Loading Conditions | Design | Internal Compound Stability
Suppliers
[TencCate Mirafi - Miragrid xT -] Selected Wall Unit: Compac III (Keystone Pinned Systems)

Used in this Wall

{ption

ynteen - id 3XT

Huesker - Fortrac
2XT - Miragrid 2XT

() Version Date 2/9/18

SXT - Miragrid SXT 29/18
7XT - Miragrid 7X1 2518 Generation Increment
8XT - Miragrid 8XT 2918 ﬂ
10XT - Miragrid 10XT 2918 T

3/4°- gravels or aggregate

15~ gravels or aggregate

Tult RFar RFd s
3500.00 Ib/ft 145 115 1999.00 Ib/ft

RFid Cds Ci
1.05 030 030

Connection Properties
Min. Connection Capacity
975.00 b/t

Normal Load (IP-1) Normal Load (IP-2)

ConnectionCapacity
}

1300.00 Ib/it 225200 Ib/it
Conn. Capacity i) Max. Conn Capacity (IP-2) [
215791 Ib/it 229340 1o/t
Normai Load
Shear with Reinforcement
Initial Shear Shear Angle Maximum Shear -
900.00 Ib/ft 34.00 * 276200 Ibft |Resetto Dt'au'“]

Version: 1.38.50.919 [National Concrete Masonry Association 3rd Edition

Keystone Retaining Wall Systems LLC
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Step 6 - Set Soll Condition Parameters

The Soil Conditions tab is for inputting the appropriate soil design properties for use in the analysis.
The User should have knowledge of project soil conditions and proposed backfill materials. The Soil
Conditions tab also allows for the optional definition of basic wall drainage elements.

The User will enter the appropriate effective stress parameters for the zones defined in the input table
and can add descriptions as needed.

1. Enter the friction angle (¢ angle) for the reinforced, retained, and foundation soil zones, 30°
used in this example.

2. Enter the in-place unit weight (y) for the reinforced, retained, and foundation soil zones, 120
pcf used in this example.

3. Leveling pad material properties are only used for gravity wall design and can be ignored in
this example.

4.  Soil description will not be added in this example.

5. Toinclude a depiction in typical section of the drainage behind the wall check include drainage.

| {KJ Project 2018: Sample Wall Design [Rev. 1] - KeyWallPRO [fole == |
File Walls Settings Help
Project || Sample Wall #1 Keywa l l PR@
Design Criteria | Wall Unit | Reinforcement | Soi Conditions | Extreme Events | Stations | Panels | Loading Conditions | Design | Internal Compound Stability
Friction Angle  Cohesion Unit Weight Frict. Factor Sol

Reinforced [ E]e 0 [Czwere ok

Retained b/ft2 @ nfa @

Foundation . 0.0 b [_moofesee i

Eeasgres n/a e @

Reset to Default Sois \ | Apply Sois to Al wals |

@ Indude Drainage

Drainage 38 e nfa 115.00 b/ft* 0.70 * not accurate to entered inputs,
representative only.

Retained Fill Cut Angle 0.00 °

Thickness
00 inch  Impervious Cap Depth inch

00 inch

00 inch % of Height

Version: 1.38.50.919 [National Concrete Masonry Association 3rd Edition Keystone Retaining Wall Systems LLC
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Step 7 - Extreme Event

The Extreme Events tab is for inputting seismic parameters and will be ignored in this simple example. See
Keystone design manual for further information regarding seismic design.

Step 8 - Design

The Design tab is where the reinforcement design generation and analysis takes place. KeyWall Pro will
perform a trail generation based on the Design Criteria spacing criteria and the reinforcement type
specified in the Reinforcement tab.

For this example, a trial generation will be done from the information previously input and from the design
tab.

1. Use Add button to add a section to analyze. Enter name or wall station for new section. Multiple

sections can be analyzed under the Wall #1 tab by clicking the Add button to add additional
sections.

2. Enter Design Height and Embedment. KeyWall Pro will calculate exposed height and facing
height based on entered values. Check include cap in height if it's considered in wall design.
Adjust as necessary to match required design height.

3. Enter slope angle, live load and/or dead load surcharges along with corresponding offsets
based on loading geometry above wall.

4. Reinforcement type is based on reinforcement selections made on Reinforcement tab. When
checked the Force Uniform Grid Length will adjust all geogrid layers to the same length based
on longest required length for wall section.

@ Design Height l 8|t o Add I

Embedment | 1.00| ft

X Delete
E Exposed Height [ 7.00| ft EREHES
project | sampe a1 Facing Height [  8.33| 1t KeyWall PRE
Design Criteria  Wall Unit Reinforcement ~ Soi Conditons  Extreme Events Design  Internal Compound Stabilty SlODE and Sur(harges
indude Cap in Height (al sections) = ‘ Section & @static O seismic
A 37 Slope | 15.00° Offset | 0.00|ft
+ — | 1500] = T
¥ Live Load | 0.00|Ib/f? Offset 0.0 ft e
— 1" 3613
2 0.00 738
Design Height sl |y ada Dead Load L 0.00‘ Ib/it?  Offset 0.00f1E 238
embeament [ 10|t s T4
petete
emoseanome [Tl L Reelia fings ; S
Facng Height | 8331t Reinforcement
Slope and Surcharges 303
siope [ 150+ offset [ 000 4 Miragrid 3XT v =8 Edit 00T
e Los [_000]wt" Ofset # i ) ; s
DeadLoad | 0.00|pm? Offset " — — —{Mirag Length: 0.00| ft =R Edit 16627 1t
——— o 12.0000in
se 20001t
i Force Uniform Grid Length 20000
i J [ 1o
777777 {Miragrid 3XT} 8.00 ft
en oo | meat @
o Add X Remove
% Minimize ekl [—]—f————————- -{Miragrid 3XT} 8.00 ft
2) Full Output
= aowee | [mn
Hawelge  r—T {Miragrid 3XT} 8.00 ft
Capty Limit: [5000 |
Version: 140121050 Keystone Retaining WalSysems LLC
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Step 8 - Design

Once wall design height and loading conditions are representative of design section click
Generate. KeyWallPRO will create a geogrid layout based on the design criteria selected
previously.

If the generated design is acceptable continue on to Step 8. If changes are required to
geogrid spacing or geogrid length, highlight the block below the geogrid layer.

With the block below the geogrid layer highlighted the geogrid length, strength can be
adjusted or removed. To adjust the geogrid length enter a new length and click the green
edit button. To change geogrid strength use the drop down menu to select different geogrid
strength and click the red edit button. Multiple geogrid layers can be selected by using shift
key. To remove layer click the remove button. Alternatively, double chick block below
geogrid layer to remove.

If a geogrid layer needs to be added, highlight the block below where the new layer should
be added and click the add button or double click block to add layer. Adjust length and
strength as necessary.

If changes have been made to the geogrid layout in the design section the user must click
Analyze to re-evaluate section.

@ Reinforcement
[K] Project 18: Sample Wall Design [Rev. 1] - KeyWallPRO \ Miragrid 3XT v :)jg Edit - B X
File Walls Settings Help
Project | | Sample Wall #1 — -
Length: 8.00J ft &5 Edit NallPRG
Design Criteria  Wall Unit Reinforcement ~Soi Conditions _ Extreme Events  Desion  Internal Compound Stability e
M include Cap in Height (all sections) @ static O Seismic
A 37 v/| Force Uniform Grid Length
4 1= yer Course Value
¥ ~
J Add X Remove
Design Height [ 8.00|tt | ada (V] e y
Embedment [ 1.00] 1t o Minimize ¢/ Clear Panel
——— | X Delete
Exposed Height | 7.00] t
Facing Hugmf 8.33] 1t 1 .
Siope and surcharges B i o~ Generate All
Slope | 15.00| « offset [ 0.00t = Q Full OUtpUt
Live Load [ 0.00] ib/ft® Offset [ 0.00] 1t All

DeadLoad | 0.00|Ibft® Offset | 0.00|ft

[Juse No Fines

Reinforcement

Miragrid 3XT v Sfeae ||| —7——""HF——"————-— {Miragrid 3XT} 8.00 ft

Length: { 8.00| ft 8 Edit

Force Uniform Grid Length

{Miragrid 3XT} 8.00 ft

o Add X Remove
% Minimize 7 Clear Panel
- Generate All
(9) Full Output
X Analyze All
Trial Wedge
[JApply Limit: |500.0

Version: 1.40.12.1050
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Step 9 - Printout Design

When the wall design is complete, a printout of the selected design
section summaries is typically required by the User.

1. Select PDF Report from File menu.

2. Select Section (s) from the Wall/Sections window.
(Control-Click to select multiple sections)

3. Select Summary Report check Section Analysis Summary
to print design calculations for section(s) highlighted above.

4. Press Preview/Print button. A PDF report will be
generated. This report can be printed or saved. Report can

also be saved clicking the save button.

File Walls
New Project
Open Project ...

Settings Help

SaveAs ...
Load Project From ...
New Project From Template

Save Project as Template

PDF Report ... |
Export to AutoCad ...

Export to GSlope ...

Export to ReSSA ...

® l

Import Block Definition File

Exit

Cti

Ctrl+S
Ctrl+L

Ctrl+T

Ctrl+P

rl+0

>

Project: 18 - Sample Wall Design [Rev. 1] ff

Report Options

Wall/Sections

@ Select None
mary Reports Section Geometry
[Project Materials Summary [ station Information
Section Analysis Summary [ station Drawing
[[JPanelization Details
Project Information [JPanelization Drawing
[ oetais [Markers
[J comments [Jreinforcement Details
[JRevision Comments Analysis Results
[ rallest Section Drawing [JFactors of Safety Summary
[ section Overview [ Cross-section Detail
[JQuantities [ Cross-section Drawing
Project Design Inputs [JFactors of Safety
[standards / Factors of Safety [ Detailed Static Calculations
[Jwall unit [JDetailed Seismic Calculations
[Jsoi Conditions ICS Static Drawing
[JReinforcement ICS Seismic Drawing
Select All Options Indlude Preliminary Note
Save PDF Report to...

[Z* Save

[c:\users Vamiler\Documents Keith Foider\Sample Wal Design. pdf

W O

Wall: Sample Wall #1

Section A
Report Date June 17,2019
Designer

Design Standard

Design Static

Unit of Measure
Selected Facing Unit

USAmperial

Name: Compac il

Seismic As NA

Soil Parameters Phi Angle Cohesion Unit W
bift']

feight
(9]

National Concrete Masonry Association 3rd Edition

Product Line: Keystone Pinned Systems

Soil Zone __[degrees] i Description
Reinforced 30 wa 120,00
Retained a0 0.00 120.00
Foundation 0 000 120.00
Leveling Pad 40 nla nia
Section Details
SectionHeight 833  Back Slope 1500° L Surcharge 0 DL Surcharge 0
DesignHeight ~ 800ft  CrestOffset ~ 000ft  LL Offset 000/t DL Offset 0001
Embedment 100ft  Wall Batter 800°  Toe Siope 000°  Toe Offset 0.00ft
Minimum Factors of Safety
Reinforced
External Value _Internal Value _Facing Value
FSs Base Siding 150 Fssl Internal Sikding 150 FScs ‘Connection Strength 150
FSbe Bearing Capacity 200 FSpo Pullout 150 FSsc Facing Shear 150
FSct Crest Toppiing 150 FSo Tensile Overstress 150
FSot Overtuming 200
Reinforcements
3XT - Miragrid 3XT Supplier: TenCate Mirafi - Miragrid XT, Fill Type: Sands
Tut 350000/t  RFer 145 RFd 115 LTS 1,999.00 Ib/ft
RFd 105 Cds 080 a 080
Connection/Shear Properties
acs? 97500 P 1300001  acs2 215791 P2 2,252.00 It
acs max 220340 au 90000 1ft  Au 3400 Vu(max) 2762.00 bt
Analysis Results
* Analysis does not include Vertical Forces
* Uses Live and Dead Load Reduction due to Offset
* Uses External Horiz. Accel Coeff in Seismic Crest Toppling
* Embedment is included in Bearing Capacity
External Static Fs
Bearing Capacity 1220  Bearing Pressure 106233 I/t
Overtuming 738 Max Eccentricity 000 ft
Base Siding 298
Crest Toppling 36.13
Intemal Siding 357
Internal Static Tensile Tensile Pullout Pullout Conn.  Conn.
Layer Elevation _ Rein Length Load _ Resist. Resist. FS_ Resist.
B 733 3XT 800 49 1009 4089 23 865 1088 2143
3 533 AT 800 188 1.009 10.65 1391 741 1.266 674
2 333 aXT 800 320 1.999 608 2917 888 1485 452
1 133 axT 800 561 1.999 356 5002 891 1.703 303

NOTE: THESE CALCULATIONS, QUANTITIES, AND LAYOUTS ARE FOR PRELIINARY DESIGN ONLY

AND SHOULD NOT BE
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