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1 Welcome to WoodWorks® Design Office Suite
1.1 What Is Design Office?

WoodWorks® Design Office is high value software suite suitable for most wood engineering projects. Its
component-based operation is intuitive, quick and easy to use, and inexpensive. It does not require a full
building information modelling of the structure - whole-building modelling is often very time consuming and
not necessary for many projects for which wood is the main structural component.

Design Office consists of three independent programs: Sizer, Shearwalls, and Connections:

WoodWorks® Sizer program allows members up to six spans to be designed including cantilevers, with or
without notches, and with common load distributions such as point load, partial or full uniform load,
triangular load, trapezoidal load, moving load, eccentric axial load, applied bending moments, and load
patterning. Simultaneous bi-directional loads can also be applied such as axial dead and live loads and a
laterally applied wind load. The program allows for any building code load type to be applied including live,
dead, earthquake, snow, wind, and construction. Sizer comes with standard databases which are based on
all of the available grades in the NDS or the CSA 086 design properties.2 The program can be professionally
customized to suit a specific manufacturer or to support a particular product not already included in the
standard database. The database can also be edited by the designer using the WoodWorks® Database Editor
tool. Sizer not only design beams, it designs columns, wall studs, sloped members and obliquely angled
members. Sizer also includes Concept mode which can be utilized to create preliminary gravity load design
models up to 6 storeys tall.

WoodWorks® Shearwalls program allows engineers to quickly model a building by importing a .pdf, .jpg, or
.wmf file as a template, or by drawing a model from scratch. Most buildings can be modelled in minutes, and
once complete, it requires little more than ensuring the proper wind and seismic data is entered before
clicking the Generate loads button and then the Run design button. The software automatically calculates
the wind pressures and component and cladding forces as well as seismic forces following the equivalent
static force procedure. Once generated the loads distribute to each level, then within each level to each
shearline, and within each shearline to each shearwall segment. It does this using both the flexible and rigid
diaphragm distribution methods for both seismic and wind forces. For rigid distribution, Shearwalls uses
either a “capacity” approach or a “stiffness” approach to distribute forces to shearwalls and along
shearlines. Shearwalls then designs appropriately strong shearwalls to resist the force.

The WoodWorks® Connections program is an important part of the WoodWorks® software suite. Its
intuitive interface makes it easy to model a connection using bolts, lag screws, wood screws, nails, rivets, and
shear plates. WoodWorks® Connections not only calculates the number of fasteners in the group, it also
draws a CAD quality detail drawing of the connection.
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1.2 Scope of this 2015 Edition of the User Guide

The purpose of this guide is to help the beginner quickly and efficiently learn how to use Sizer, Shearwalls,
Connections, and the Database Editor. The user guide also includes step by step tutorials demonstrating how
to use the software. More information is available in the On-line Help files that can be opened from within
the software by pressing F1 or through the help menu.

The 2015 User Guide applies to both Canadian and U.S. versions of WoodWorks® software. Minor differences
in the programs do exist and some screen captures may not be exactly as shown. This edition of the guide
was based on the U.S. Design Office 10 (originally released July 2013) and Canadian Design Office 9 (originally
released September 2014, and revised to include CSA 086-14 in July 2015), and includes guidance about all
three programs of the Design Office suite. Some differences between the two countries are due to different
code or standard requirements, and some differences are transitional, in which case the more recently
released Canadian version will likely migrate to the next U.S. version (see “Design” settings and “Default
Values” settings for examples in sections 3.6 and 3.7, respectively).?

1.3 Technical Support

For questions about engineering assumptions, features and functions, please consult the online help which
provides a keyword search feature.

The WoodWorks website contains additional information which includes product news, frequently asked
guestions, maintenance releases, and updates for registered software owners.

www.woodworks-software.com

®
If you have installation or software performance issues, please contact WoodWorks Support via one of the
options listed below.

Email: support@woodworks-software.com

Phone: 1-800-844-1275 ext. 2
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1.4
14.1

Installing Design Office

System Requirements

The following are the requirements for running WoodWorks” Design Office on PC-compatible computers:

System Requirements (Minimum Recommended (or Notes

better)

Processor speed 1 GHz 2GHz Single core; or equivalent
performance in multiple core
processors

RAM 512 MB 1 GB (1024 MB)

Screen resolution 800 x 600/500 1280 x 1024/768 Standard/wide screen

(pixels)

Free hard drive space (80 MB 150 MB Minimum is for download and
installation; recommended
includes 100 typical project
files.

Operating systems Windows 10, 8, 7 (32- and 64-bit), and Vista (32- and 64-bit).

Note that WoodWorks® Design Office is not compatible with Mac operating systems, but does work on Mac
computers if a Windows emulator is utilized.

1.4.2

143

Downloading Installation File

Go to www.woodworks-software.com

Go to Software Downloads for either the U.S. or Canadian edition and select the full Design Office
installation file or the Sizer Stand-alone installation file

Canadian Edition - http://cwc.ca/woodworks-software/canadian-edition/downloads/

U.S. Edition - http://cwc.ca/woodworks-software/us-edition/downloads/

Save the appropriate .exe file to the hard drive

Quick Installation of the Software

Run the .exe file and follow the installation procedure instructions. See section 1.4.4 for more
information on installing the software

Once installation is complete, open the software, and you will be prompted to enter a keycode

If you have already purchased the software, send your software ID which appears at the bottom of
the keycode prompt window to sales@woodworks-software.com. See section 1.5 for more
information on obtaining a keycode.

If you would like to access the demo version of the software use "DEMO" as the keycode. The demo
version does not allow you to select every available species of lumber and you cannot save or print
design results.
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1.4.4 Additional Installation Information

The installation program allows you to specify the installation folder and the start menu folder on your
computer. The installation folder is C:\Program Files\WoodWorks\[USA or Candian Version], but you can
modify the location as desired.

%) WoodWorks® Design Office 9 (SR-2) Canada E=REER

Select Installation Folder |_

The inztaller will inztall ‘WoodW orkz® Design Office 9 [SR-2) Canada to the following folder.

Toinztall in this folder, click "Mest". Taoinstall to a different folder, enter it below or click “'Browse".

Enlder:
C:A\Program Files [«86]" oodwforks\D0 Canada 34 | Browse... |

| DiskCost. |

Install WoodWors® Design Office 9 (SR-2) Canada for yourself, or for anyone who uses this
computer:

@) Eveyone

Just me

Cancel | | < Back | [ M emt >

Figure 1:  Select Installation Folder

During the installation, WoodWork® Design Office Installation options in Figure 2 will appear. If the
installation is an upgrade from a previous version of the software, you are given the option of retaining your
Sizer settings, Shearwalls settings, Connections settings, Standard shearwalls, Material database —
Custom, Material database — Standard and any Hold-down database from previous installations of the
software. If this is the first installation of WoodWork® Design Office, simply press OK to finish the installation
as all components will automatically be installed. Refer to Read Me files for additional instructions regarding
installing and uninstalling software.
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= =
i h

WoodWorks Design Cffice Installation Cptions = _@ _EE

if this is an upgrade installation, which of the following do you wish ta retain from the previous version of Design Office?

| Sizer settings | Materals database — Custom
| Shearwalls settings | Materals database — Standard
| Connections settings

| Standard shearwalls | Hold-down database

if this iz a new installation, all components will be installed, just press QK ta finish the installation.

Mote: After b minutes, if OK is not selected, the installation will continue and all these components will be retained
from previous installation.

—

Figure 2:  WoodWork® Design Office Installation Options

1.4.5 Network Installations

This section provides instructions about how to install WoodWorks software on a network server, rather than
on individual computers. With a network installation, each Woodworks user opens the program from the
server and runs it on their individual “client” computer.

Woodworks does not support “concurrent-use” network licensing, or monitor how many client computers
are running the software at any one time. The network installation requires that a software license be
purchased for each user who has access to and runs the software. A registration key code is required for each
computer that the software is run on.

If any WoodWorks Design Office program is to be run from a server then the network administrator must do
the following after installation on the server:

1. Find the Sizer.ini, Shearwalls.ini, and Connections.ini files in the server's WoodWorks Program
Data folder for All users. The location of this folder depends on the server’s operating system:

Windows 7 and 8 (U.S.):
C:\ProgramData\WoodWorks\CWC\USA\10\
Windows 7 and 8 (Canadian):
C:\ProgramData\WoodWorks\CWC\Canada\9\

2. Share the WoodWorks Program Data folder above, with permissions that allow it to be accessed by
the client machines. The server computer’s Design Office installation and Program Data folders must
allow read privileges for all network users.
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3.

a)

b)

4.

Performing the following step will instruct the client computer to look for the database files on the
server as this location. Create a copy of the Sizer.ini, Shearwalls.ini, and Connections.ini files and
modify the copied files by:

Removing the remark symbols (;) from the following lines:

;[Network]
;INI_Location=

Entering the network path where the database files can be found on the server location:

[Network]
INI_Location=\\[Server Name]\[Share on server to Woodworks program data folder]\CWC\USA\10\

Move the modified copy of the Sizer.ini, Shearwalls.ini. and Connections.ini file into each program’s
installation folder on the server, that is, the folder into which the program had been installed. For a
default installation on Windows 7, the folder is

U.S. Edition:

C:\Program Files (x86)\Woodworks\USA\[program name]\
Canadian Edition:
C:\Program Files (x86)\Woodworks\DO Canada 9\[program name]\

where [program name] is Sizer, Shearwalls, or Connections.

The first time one of the programs is run on the client computer, the .inifile for that program will be
automatically copied from the installation folder on the server to the Program Data area of the client
machine. This allows the client program to find the shared database resources on the server, and also for the
user of the client computer to independently save program settings and preferences

The following steps are necessary for each client machine that you wish to access the server installation:

1.

If this is the first time WoodWorks has been set up to run on the client machine, copy and expand
the ShearwallsNetworkSetupNT.exe self-extracting zip file on each client computer. You can find this
file in the in the server's Shearwalls installation folder. Then run ShearwallsNetworkSetup.cmd from
the directory to which the exe file was extracted on each client computer. To remove network
capability run ShearwallsNetworkUninstall.cmd from the directory to which the exe file was extracted
on each client computer.

If the client machines do not already have the Microsoft Visual C++ Redistributable .dll files in the
Windows System folder, copy and run the vcredist_x86.exe file on each client PC. This file is
located in the server’sSizer installation folder, and affects the Sizer program only.

To run the program on each client machine, you require a separate key code for each. Refer to
the section 1.5 about receiving a keycode. If it is known when installing the server software which
computers will be running it, we recommend that you run the software on all client machines and
order all the keycodes at once.
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4. If the program does not operate, check that the Sizer.ini, Shearwalls.ini,
and Connections.ini files have indeed been copied to the client machine’s Program Data folder for
the person using the software. The location of this folder depends on the client machine’s
operating system:

Windows 7 and 8 (U.S.):
C:\Users\username\AppData\Local\WoodWorks\CWC\USA\10\
Windows 7 and 8 (Canadian):
C:\Users\username\AppData\Local\WoodWorks\CWC\Canada\9\

Note: It is considered convenient to create shortcusts for the client computers that point to the networked
software. WoodWorks Database Editor (DbEdit.exe) will not work on the client computers. Any changes to
the database must be made on the server computer.

1.5 Registration Keycodes

When one of the Design Office programs is run for the first time, a keycode is requested. Keycodes will only
be given to purchasers of the software. Those wishing to simply evaluate the program may type demo instead
of a keycode.

To receive your keycode, email the Software ID that appears at the bottom of the keycode prompt screen
to sales@woodworks-software.com. This information is also found in the "About WoodWorks..." screen
which can be accessed through the help menu.

It is very important that you register with your correct email address, company name and phone number(s).

®
This will allow WoodWorks to send notification of updates and new releases. Please send contact
information updates to sales@woodworks-software.com.

For sales related information or keycode requests, please contact the sales department at:
Email: sales@woodworks-software.com

Phone: 1-800-844-1275 ext. 1
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2  Sizer Operating Modes—Beam, Column and Concept
2.1 About WoodWorks® Sizer

Sizer is a gravity load design tool which comes with three different programs that can be utilized for design
purposes (ie. Beam, Column and Concept Modes). Beam mode can be utilized to design bending members
up to 6 spans in length. Column mode can be utilized to design members which are loaded axially and
laterally. Concept mode can be utilized to create a preliminary gravity load model of a wood structure up to
6 storeys in height. Loads can be added to each storey in concept mode, and will automatically be distributed
to the storeys below. From concept mode, it is possible to refine the design of individual members by
transferring them into beam or column mode. Along with the three programs, it is also possible to access
the Database Editor which includes the standard lumber species listed in the NDS 2012 (U.S. only) or the CSA
086-14 (Canada only).%? Figure 3 shows the main icons which appear when Sizer is opened. The icons marked
by a red square, starting from the left, will lead one to Concept Mode, Column Mode, Beam Mode and the
Database Editor.

Figure 3:  Sizer Modes

2.2 Sizer - Beam Mode

Beam mode allows you to quickly enter and design individual wood bending members. This includes up to six
span continuous beams, including cantilevers. Beam mode analyses members following the stiffness method.
See online help for more details on the stiffness method. To select Beam mode when first starting Sizer, click
on the Beam toolbar button or select Beam from the Mode menu.

The main work area allows you to specify a number of parameters for your beam or joist. The toolbar allows
you to quickly change between Beam, Load, Point of Interest, Results and Diagram views and to make Sizer
design your beam or joist. When Beam mode is active, a checkmark is displayed next to Beam on the Mode
menu.
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i WoodWorks® Sizer 10.1 - [Beam1: Beam Input] SARC X
& File Mode Settings Design View Window Help
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Figure 4:  Beam Mode

The Beam Mode toolbar is the box below the menu bar and to the left with sixteen buttons titled create or
manage project mode, New member file, Open Member file, Save Member file, Save Project/All files, Print,
Beam View, Loads View, Points of Interest View, Run, Design Summary, Design Checks, Analysis Results,
View Diagrams, Settings, Materials Database Editor, and Select a Section.

@] D]/ @[8] #|w|+| 8|B[E Bl

Zxd
?o? ‘ |D.FirL No.2 1914191 ~|

Figure 5:  Beam Mode Toolbar
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2.3 Sizer - Column Mode

Column mode allows you to quickly enter and design individual wood column or beam-column members.
Column mode analyzes members using the stiffness method. See the online help files. To select Column
mode when first starting Sizer, click on the column toolbar button or select Column from the Mode menu.

The main work area allows you to specify a number of parameters. The toolbar allows you to quickly change
between Column, Load, Point of Interest, Results and Diagram views and to make Sizer design your column
or beam-column. When Column mode is active, a checkmark is displayed next to Column on the Mode menu.

i WoodWorks® Sizer 10.1 - [ColumnZ: Column Input] | (5
4 File Mode Settings Design View Window Help =)=

N D i3 2x4 =
i) = H| % i & || e emiors o =

T Buitup members =

From ta plies

Height t

. Comnecton | <]

Type Column =

Masid [t =] | € -

&
Species | {unknowr] = =
Girads {unknown) ~] | [Nore

whidth® [wkrownl =] to [nkrown) +] in Dreflection limits
Liver L/ Totak LY
Depth* (unknown]  ~| to |lwknow) | 0 180 I3

| ™ and<= [i00
Modifization factors
Tempersture T <= 100F 52 =
Service conditions Dy = I Fire retardant factar E
o I Incising factor
Lateral support far [Kelll]
Suface:  Widhb Depthd Eadcoadions
— — Base Top
¢ [ubiaced  ~| i [unbiaced < in
Sexnd @ Finned @ Finned
Factor Ke |1 1 C Fived  ©
Fire design
Sides exposed |0 - (& NDS Chapter 16
(o
Dusion  [Th <] BLT202

Protection Nore
Suppart for beaiing design

Type  [Normwood - Bt
Materia peaid [Cotumn it
Species =

- 2
Specify column height, type, and material; other propertics can be specifid or Ieft unknown.

Figure 6:  Column Mode

The Column Mode toolbar is the box below the menu bar and to the left with sixteen buttons titled create
or manage project mode, New member file, Open Member file, Save Member file, Save Project/All files,
Print, Column View, Loads View, Points of Interest View, Run, Design Summary, Design Checks, Analysis
Results, View Diagrams, Settings, Materials Database Editor, and Select a Section.

@ D|S|Rws| 4]0 B|E[F B

|0 FirL o1 140140 |

e

Figure 7:  Column Mode Toolbar
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2.4 Sizer - Concept Mode

Concept mode is a graphical design and analysis work area for the preliminary design of structures consid-
ering gravity loads. To select Concept mode, click on the Concept toolbar button or select Concept from the
Mode menu. Concept mode provides a graphical work area where you can configure and design a complete
structure in plan. The main work area contains rulers to allow you to position the cursor within the work
area accurately and quickly.

f o
- %

i File Mode Settings Edit Design View Window Help
Level |Roof =

@Iaﬁs %ﬂ’i‘\m | \@\@%‘ —

GOSN AN RS L UK O O WO NGO W AR SO O OO

‘ 4

Click in work area to create intersecting gridlines; in margin to create one line

Figure 8:  Concept Mode

The Concept Mode toolbar is the box below the menu bar and to the left with fourteen buttons titled Create
or Manage Project Mode, Level, Grid, Column, Wall, Beam, Joist, Loads, Group, Design, Elevation View,
Print, and Database. The Concept Mode toolbar allows you to change between Grid, Column, Beam, Joist
and Load views. The Run button makes Sizer design the elements in your structure and display the results.

dl "%W‘M‘ y “m ‘ ‘ﬁﬂ‘% %‘

Figure 9:  Concept Mode Toolbar

FHW
. &
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The Concept Mode Data toolbar is the box below the menu bar and to the right of the Concept Mode toolbar.
This toolbar gives a variety of information depending on the selected view. This includes information such as
group names, member names, gridpoint elevations, grid line locations, load magnitudes, load locations or
joist direction.

Loads. I ;I b ag: IEEI plf
Lewvel IH f TI
L= Twpe:  |Dead vI Diztribution: ILine "I

Figure 10: Concept Mode Load Input toolbar

The toolbar, status bar, and data bar are turned on or off through the View menu. When Concept mode is
active, a checkmark is displayed next to Concept in the Mode menu.

3 Sizer Settings
3.1 Settings Dialog
Choose Settings from the main menu and then click Change to open the Settings dialog.

5 WoodWorks® Sizer 101

File Mode | Settings | Help

D it Change... Ctrl+Q
B Save as default Ctrl+Alt+5

Restore 'factory’ Ctrl+Alt+R

Figure 11: Open Sizer Settings

3.2 Company Information Tab

The Company Information tab allows you to enter your company contact information. You only need to enter
company information once, if “Save as default for new files” is selected. This option is checked as default,
but can be modified at any time.

To create a customized look, a company logo can be added through this tab. The logo will appear in place of
lines 1-4 of the output.

3 Sizer Settings
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[ Settings ﬁ

Preferences ] Design ] DefaultWalues ] Format l
Company Information ] Project Description ] Design Motes I

Your company logo appears in the enhanced text output for all projects.
Enter the location of a JPEG, GIF. BMP, or PNG file.

Logo Browse...

Lines 1-4 appearin all other text output files, and in the enhanced design
check if a logo is not found.

Line 1 |

Line 2 |

Line 3 |

Line 4 |

o

Note: This information is not saved to individual member or Conceptfiles.

oK | Cancel ‘ ‘

Figure 12: Sizer Settings - Company Information Tab

3.3 Project Description Tab

The Project Description tab allows you to enter project information, such as the project name, location,
client, job number, etc.

Every time you start a new project, you should enter new project information.

3 Sizer Settings
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-

Settings ﬁ

Preferences Design ] Default Values ] Format ]
Company Information . ProjectDescription | Design Notes ]

Lines 1-4 will appear on text output for this file only. Enter a brief
description, client name, job number, etc. Maximum 36 characters per line.

Line 1

Line 2

Line 3

Line 4

Use the "Window" menu item to navigate between open member files

F

MNote: This information is saved to the projectfile and to individual member
and Conceptfiles.

oK | Cancel | |

Note: The workspace feature allows for the creation of a "Project” file meant to correspond to a typical user
building project, with one concept mode file and a number of beam and column files to be open simul-

taneously.

3.4 Design Notes Tab

Choose the Design Notes tab from the Settings Dialog. This tab allows you to specify standard design notes
that are to be added to the Design Notes section of the Design Check report in Beam and Column modes. The
inclusion (exclusion) of the design notes in the output can be specified by activating, or deactivating the check

Figure 13: Sizer Settings - Project Description Tab

box to the right of the design note.

14

3 Sizer Settings



WoodWorks® Software User Guide

=

==

Settings
Preferences l Design l Default Values ] Format ] Wiew ]
Company Information ] Project Description Design Motes

| -

saved with individual member files.

Mote: The information will be saved as default for future sessions anly i
you use the "Save as default” option in the Settings menu. k will be

O

oK | Cancel

Figure 14: Sizer Settings — Design Notes

COMPANY
® Company Name
@ woodWO r kS Address
SOFTWARF FOR WONn NFUGY City

phone and email
May 6, 2015 14:50

PROJECT

Description of project goes here
and can be

up to 4 lines

of information

b1.wwb

Design Check Calculation Sheet
WoodWorks Sizer 9.2

15

Figure 15: Company information (middle) and Project description (right) are show in the Design Check
Calculation sheet. Design notes (not shown) appear at the bottom of the output.
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@ Wood

NORMERICA®

TiMeEr HoMes, COTTAGES
CLURHOUSES & RESORTS

Works*

SEURT MR R ELICH ERI

Description of project goes here
and can be

up to 4 lines

of information

b1.wwb

May 6, 2015 14:42

Design Check Calculation Sheet
WoodWorks Sizer 9.2

Figure 16: The Company information is replaced with a logo.

3.5 Preferences Tab

The Preferences tab allows you to make choices about the operation of the program.

Settings

-

Company Information ] Project Description }

Design ]
ConceptMode options

n Double-click to create gridlines, columns, and beam
loads. (Always double-click coincident point loads )

[+ Allow supporting members to be deleted temporarily
[v Generate materials list
[v Generate design results for each member

[+ Design members individually

Beam and Column Mode options
| Show Loads view in a pop-up window
[v Express beam or joistslope as rise/run
[ Show design ratios as percentage
[v Include Additional Design Data in results
[+ Include detailed bearing results
|~ Express bearing reactions on joists as UDL
[+ Include stock length warning in results
[v Showwood textures on members on screen

|~ Showwood textures on members in printed output

Start-up mode
(" ConceptMode

" Beam Mode
" Column Mode

Save before design?
(& Promptfirst

" Always save

(" Neversave

o Resetoriginal settings

Design Notes ]
DefaultValues } Format ]

Mote: This information is not saved to individual member or Concept files.

OK | Cancel ‘

Figure 17: Sizer Settings - Preferences Tab (Canadian)

16

3 Sizer Settings



WoodWorks® Software User Guide 17

3.5.1 Concept Mode Options
These settings apply only to the Concept Mode and allow you to specify:

e whether to use a single or double click with the mouse,

e whether or not supporting members can be deleted temporarily while you make changes to the
structure. This is useful for modelling purposes and does not affect the design,

e if alist of materials should be generated,

e whether to report Design Results for each individual member and organize the results by group or by
individual member.

3.5.2 Beam and Column Mode Options
These settings apply only to Beam and Column mode and allow you to specify:

e whether to display loads in the toolbar or in a pop-up window,
e whether to enter beam or joist slopes:

a) in degrees, or
b) as a value over 12 (i.e. 4in 12)

e whether to show the Analysis / Design as a percentage, rather than as a ratio (shown as ratio below).

e whether to include the Additional Data section (adjustment factors for reference design values) in
the Design Check report (shown below),

e if you want to show detailed bearing results in the Design Check report (shown below ...if not
selected, only the bearing length and minimum required bearing length is shown; if selected,
additional information including the bearing capacity, the governing load combination, and bearing
factors are shown),

e ifthe joist reactions should be shown as a uniform distributed line load to the support below (ie. joist
reaction divided by joist spacing), or as the individual total joist reaction, as a beam's reaction would
be shown (as shown below, in Ibs), whether to include the stock length warning, if the member's
wood texture should be shown when viewing the computer screen, and/or when printing (shown
below).
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Design Check Calculation Sheet
‘WoodWors Sizer 101

Loads:
Load Typa Distribution |Pas=] Lacatien [£e] Magnituide Taie
CEFn Itarc End Starc End
Loadl Live Full Az=a FIT 40.00 (&.00)° |pmE
Loaad3d Dead Fisll Awven Ha iZ. 00 (&E.00)* |paf
Self-weight Dead Full TUDL Hao 11.8 plE

*Tribusasy Wideuh (£]

Maximum Reactions (Ibs), Bearing Capacities (Ibs) and Bearing Lengths (in) :

J| 4057 {

T e e |
iy o s e e |

o 24
Unfactored:
Dead aTs 1258 ars
Live 13E8 2800 1263
Factooed:
Toval 1844 HA38 1848
Bearing:
Capaciny
EBeam 1718 saat 171%
Hupports 183& 485E 1B3€&
Anal /Des
Eram 0.86 0.83 0.8E
Suppare o.50 i 00 o_50
Load comb 2 f 4
Lerngth 0.50% 1.33 0.50%
Min reqg'd | 0.50*° 1.a3%% 0. 850+
Ch i.00 1.38 i.00
b min i.00 1. 28 100
Cb =upport 1.07 1.07 1.07
Fep sup [+1 (3] E2E
*Minimum bearing length setiing used: 1/2 for end supports
“Minimum besring length governed by the requined width of the supporting member.

Timber-soft, D.Fir-L (N}, No.1, 6x10 (5-1/2"x9-1/4")
Supports: All - Timber-soft Beam, O.Fir-L Mo, 2
Taotal length: 24057,
Lateral support: top= et supports. bottorn= at supports;

Analysis vs. Allowable Stress (psi) and Deflectiop{in} usicg uns 2012

Criterion Analysis Value Design  Value Analysis/Design

Jheax & = €4 Ev' = 170 E+fEv" = 0.38

Bemding [+] £ = £33 Fe' = 1300 fis /B’ & 0. 45

Bemding (—] fb = 882 F' = 1300 fo/Ffb* = 0.69

Live Defl'n 0.14 = <L/99% D. 40 = L/3€0 0.34

Total Defl'n 018 = L/Bi2 o_&b = L/246 0.3
Additional Data:
FACTORS: E/E(pai}CD of Ce cL cr Cfu Cr Cfre Ci Cn  1CE
Bt 170 i.00 1.00 1.00 = o =, = 1.00 1.00 1.00 2
Ee'+ 1300 1.00 1.00 1.00 1.000 1.000 1.00 1.00 1.00 1.00 a
b'- 1300 i.e0 1.00 1.00 1.000 1.000 1.00 1.00 1.00 1.00 = 2
Fep" €25 = 1.00 1.00 - = - - 1.00 1.00 = =
E! 1.8 miliion 1.060 1.08 = = - . i.ph 306 - 3

Figure 18: “Detailed bearing results” and “Additional Design Data” shown in the results; beam is
showing “wood texture”
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3.5.1 Start Up Mode

Allows the choice of the three design modes—Concept, Beam, or Column— to start up when Sizer opens.

3.5.2 Save Before Design

Allows the choice of saving before the design routine begins, after the component(s) have been modelled.
Prompt first - Sizer prompts you to save the current project prior to starting the design process. This is the default.
Always - Sizer always saves the current project automatically (without prompting) prior to designing.

Never - Sizer will not save the current project prior to starting the design process. There will be no prompt.

3.6 Design Tab

Choose the Design tab from the Settings dialog. This tab allows you to specify certain structural design-related
options that are used in calculations, and whether or not fire resistance ratings are calculated.

Note: Some of Design tab settings shown in the Canadian version of the software are available in the US
version under the “Default Values” tab.

Settings X

Preferences Design 1 Default Values 1 Format ] Company Information ] Project Description ] Design Notes
Desi - o
[T R O (CSA 086-14 / NBC 2010 - I
e e e e
Lateral stability factor KL

For sawn lumber and SCL (086 654 2)
{* Satisfies lateral support and d/b conditions for KL = 1

Use 086 7.5.7.2 (b) for glulam shear design

¥ For beame less than 2m™3

" Calculate KL using 086 7.5.6.4
Built-up member width b for lateral stability calculations (6.5.4.2, 7.5.6.4.3)

" Ful member width 2
&+ Single ply width

¥ Unsupported length Lu ends at points of zero moment

[¥ Only when {b) provides an advantage over (@)

Apply KB (086 6.5.7.6) f IMf/Mriis less than  [0.5

v Use beam and stringer grades for post and timber sizes
(Table 6.3.10 Mote 2)

7 Include secondary moment 1./(1-Pf/Pe)in the combined
axial and bending check for columns (086 6.5.10)

5

Glulam fire design

I Fire resistance rating 1h < 3

Deflection options
¥ Report interior and cantilever deflections separately™

v Ignore cartilever deflections in design

6

Cancel |

I~ Save as defautt for new files Reset original settings
Al ems are saved to indivicual member and Conospt s, except those marked with an asterisk(’)
o |
Figure 19: Sizer Settings - Design Tab comparing Canada
Section
Part Figure 19 (Canada)

1 3.6.6

2 3.6.5.2,3.6.5.3,3.6.7

3 3.6.64

4 3.6.6.3

5 3.5.6.1

6 3.6.1
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pod

Settings
Comparty Information ] Project Description ] Design Notes
Preferences Design l Default Values ] Format
Deflection options
[V Report interior and cantilever deflections separately
[ Repont dead load deflection 1

[~ lgnore cantilever deflections in design™

Fire design options

I Fire resistance mting® |1h - 2

Unsupported length Lu for CL factor (NDS 3.3 3.4) ends at
points of zer moment™

(Will also save or reset temperature fro

Mote: Those items marked with an asteris
member and Concept files.

Reset original settings |

ctive beam or column file )

are saved to individual

|
l

o]

Cancel |

Figure 20: Sizer Settings - Design Tab comparing U.S.

3.6.1 Deflection Options

Section
Part  Figure 20 (U.S.)
1 3.6.1
2 3.6.2
3 3.6.7

e report interior and cantilever deflection separately in Beam mode's Design Check report,

e report the dead load deflection (not shown in the above screen capture); this option is for the U.S.
version only, the Canadian version always shows the dead load deflection,

e Ignore cantilever deflections in design so that the deflection of a cantilever never governs a design.
For beams or joists with cantilevers, Sizer determines the cantilevered deflection limit by taking the
specified deflection limit (for example L/360) and assigning the span, L, as equal to twice the length
of the cantilever. This is consistent with most model building codes and industry recommendations.
For example, for a specified live load deflection limit of L/360 the corresponding deflection limit used

3 Sizer Settings



WoodWorks® Software User Guide 21

for the cantilevered portion of a beam or column would be 2L/360 which is equivalent to L/180, as
indicated in Sizer's output, where L is now the length of the cantilever. This approach is taken because
the L/xxx format is based on the deflection profile of a simply supported beam. Older versions of
Sizer did not report the cantilevered deflection, and when the feature was implemented, the option
to ignore cantilever deflection was added to the deflection design as an option to users.

3.6.2  Fire Resistance Rating

The fire resistance rating option permits you to specify the minimum required fire resistance in hours for
solid beams and columns including sawn lumber and glulam (U.S. version). A similar feature exists for the
Canadian version (the setting is towards the bottom of the input), but the design includes only glulam
members, not sawn members.

If you enable the Fire Resistance feature, Sizer will add fire resistance as another design criterion that must
be satisfied. By default, a global fire resistance (also called fire duration or fire endurance) of 1 hour is
activated and can globally be modified to a different duration. The fire resistance can also be modified for
each component: in Concept mode, in the Groups dialog on a group-by-group basis, and in beam and column
mode, within the beam or column view inputs. The number of sides exposed to fire (0, 3 or 4) is set for each
component in concept mode, beam mode, and column mode.

3.6.3  Minimum Bearing Length

Sizer provides designers with the flexibility of setting absolute limits for the minimum bearing length for both
exterior and interior support locations. The values entered in these boxes indicate the smallest bearing the
program considers. If the program calculates a minimum bearing less than this value, it overrides it with the
value entered.

Selecting the "Use to determine design span" checkbox uses this absolute bearing length in the determination
of beam spans, unless the calculated minimum bearing length is larger. De-selecting this option allows the
design span to be based on the calculated minimum bearing length, which will be advantageous if the
calculated minimum bearing length is smaller than the user defined absolute minimum bearing length
because the design span, calculated from center of bearing, is reduced.

Note: For the Canadian version, this setting is located in the “Default Values” settings tab.
3.6.4 Column Eccentricity

Sizer allows designers to apply an eccentricity proportional to the width or depth of the column, rather than
an absolute value. To apply the load eccentricity during calculations, the designer must also select the
appropriate box titled "Apply auto-eccentricity % from Design Settings" in the column mode load input
window.

Note: For the Canadian version, this setting is located in the “Default Values” settings tab.
3.6.5 Madification Factor Options (Canada Only)
3.6.5.1 Apply Kg Factor

Specified strength may be multiplied by the length of bearing factor Kz based on CSA 086-14 Table 6.5.7.6
provided the conditions in clause 6.5.7.6 are met.?2 According to the standard, the length of bearing factor
should not be applied if the points of bearing occur in areas of high bending stress, although high bending
stress is not specifically defined. The software allows the user to specify the maximum ratio of factored
bending moment to bending resistance (M¢/M) for which the Kg factor will be applied, in effect, allowing for
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user-determination of what a high bending stress is. As a default setting, the ratio is set to 0.5, meaning that
wherever the factored moment is half or more of the moment resistance, regardless of the absolute level of
bending moment, the software will consider that areas as high bending stress and not apply Ks.

3.6.5.2 Lateral Stability Factor KL

When lateral support capable of preventing lateral displacement and rotation is provided at points of bearing
for sawn lumber and SCL, the lateral stability factor KL may be taken as one, provided the maximum depth-
to-width ratio meets the conditions listed in CSA 086-14 clause 6.5.4.2.2 Stocky beams (as determined from
the ratios) are laterally stable and therefore KL can be assumed to be 1.0. More slender beams, not meeting
the conditions, require a calculation of the lateral stability factor according to the more detailed glulam lateral
stability clause 7.5.6.4. It is up to the software user to determine if the member meets the conditions that
allow KL=1, or not. A safer assumption, and the default assumption, is to always calculate KL based on the
glulam clause.

3.6.5.3 Built-up Member Width for K, Factor (CSA 086-14)

For built-up members, the maximum depth-to-width ratios in 6.5.4.2.1 used to determine if KL is permitted
to be 1.0 does not apply, and instead a lower ratio (2.5:1) found in glulam clause 7.5.6.3.1 is used. To
determine the depth-to-width ratio for built up members, the designer is allowed to use the total width of
the beam, rather than the individual plies, but only if the individual plies are adequately fastened (see 086
6.5.4.2.2 and 086 7.5.6.3.3).2 The program offers a choice of whether to use the full member width or the
width of a single ply in the determination of the ratio. To err on the side of conservative, the default is set to
basing the ratio on the width of a single ply. Again, it is up to the software user to determine if the member
meets the conditions that allow KL=1, or not.

The selection of “single ply width” or “full member width” also is used in the calculation of the slenderness
ratio Cs in 086 7.5.6.4.3.2 When “single ply width” is chosen, the value b used in the slenderness ratio is the
width of a single ply; that is, assuming no composite action effect. This affects both the limit of 50 for the
slenderness ratio itself, and also the use of value Cg in calculating the lateral stability factor K in 7.5.6.4.4.

Note Research has shown that nailed and bolted beams have at most 30% composite action effect in terms
of resisting torsional buckling, and for this reason it is non-conservative to use the full member width as b in
the expression for the slenderness ratio Cg in 086 7.5.6.4.3 which is used to compute the lateral stability
factor KLin 7.5.6.4.4.2

3.6.6  Design Code Options (Canada Only)
This subgroup of settings allow specific Canadian design standard options to be selected.
3.6.6.1 Use Beam and Stringer grades for post and timber sizes...

The CSA 086-14 allows designers to use the higher beam and stringer grade strengths of Table 6.3.1 Cinstead
of the post and timber grade values in Table 6.3.1 D, as per note 2 in 086 Table 6.3.1D, if the posts have been
graded according to beam and stringer grade rules.? This setting allows the designer to take advantage of the
added strength. The default is unchecked.

3.6.6.2 Include secondary moment 1/(1-Ps/P¢) in the combined axial and bending check for columns...

For bilateral bending, where a column has both an axial load and a load causing bending, such as eccentric
axial loads or loads perpendicular to the column (like wind), selecting the "Include secondary moment..." will
amplify the primary bending moment. By default, including the secondary moment is selected. In fact there
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are no exemptions from including secondary moments, and therefore the benefit of this option is mostly for
interest.

WARNING: Combined axial and bending does not include secondary moment 1/ (1 - PI/PE) required by CSA 086
5510

Force vs. Resistance and Deflection using CSA-086-09:

Criterion Bnalysis value Design Value Unit Enalysis/Design
Shear VE = 0.64 Vr = 18.35 kN VE/Vr = 0.04
Moment (+) Mf = 1.29 Mr = 2.25 kN-m Mf/Mr = 0.57
Axial Pf = 55.00 Pr = 52.859 ad) Pf/Pr = 0.59
Combined (pE/Pr)~2 + (ME/Mr) = 0.92
Perm. Defl'n 0.6 = <L/999 5.6 = L/360 mm 0.10
Live Defl'n 0.6 = <L/959 11.1 = L/180 mm 0.05
Total Defl'n 1.2 = <L/95% 11.1 = L/180 mm 0.10

-~
WARNING: This section violates the following design criteria: Axial+Bending

Force vs. Resistance and Deflection using CSA-086-09:

Criterion Bknalysis Value Design Value Unit Bknalysis/Design
Shear Vi = 0.e4 Vr = 18.35 kN vE/Vr = 0.04
Moment (+) Mf = 1.29 Mr = 2.25 kN-m Mf/Mr = 0.57
hxial Pf = 55.00 Pr = 92.99 kN PE/Pr = 0.59
Combined (PE/Pr)~2 + (ME/Mr)*1/(1-P£/Pe) = 1.03
Perm. Defl'n 0.6 = <L/995 5.6 = L/360 mm 0.10
Live Defl'n 0.6 = <L/999 11.1 = 1/180 mm 0.05
Total Defl'n 1.2 = <L/999 11.1 = L/180 mm 0.10
Figure 21: Comparison of Design check results without and with the secondary moment (note: secondary

moment is always required)

3.6.6.3 Use CSA 086-14 6.5.7.2.1 (b) for glulam shear design

For glulam beams less than 2.0 m3in volume, the program offers a choice of using CSA 086-14 7.5.7.2.1 (a)
and 7.5.7.2.1 (b) for shear design for beams less than 2 m?in volume; user selects whichever of these
provides an advantage, as per the note to 7.5.7.2.1 (a), The default setting is to use (b) for all members
including beams less than 2 m?if the resulting resistance V. is greater than that for (a).?

3.6.6.4 Glulam Fire Design (Canada)

The program uses the procedure in NBC Appendix D, 2.11.2, for fire design of glulam beams and columns.
Selecting this setting allows you to specify whether the program designs glulam members for fire resistance,
and if so, the default required fire endurance rating for new files.3

The fire resistance rating option permits you to specify the minimum required fire resistance in hours for
glulam members (Canadian version). A similar feature exists for the US version (the setting is towards the top
of the input), but the design includes sawn lumber members as well as glulam members.

If you enable the Fire Resistance feature, Sizer will add fire resistance as another design criterion that must
be satisfied. By default, a global fire resistance (also called fire duration or fire endurance) of 1 hour is
activated and can globally be modified to a different duration. The fire resistance can also be modified for
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each component: in Concept mode, in the Groups dialog on a group-by-group basis, and in Beam and Column
mode, within the Beam or Column View inputs. The number of sides exposed to fire (0, 3 or 4) is set for each
component in Concept mode, Beam mode, and Column mode.

3.6.7 Unsupported Length Lu

By default, the software determines the unsupported length Lu, for the purpose of calculating lateral
stability based on points of lateral support. In the US, this setting is related to the calculation of C. in clause
3.3.3.4 of the NDS. In Canada, this setting is related to the calculation of K. in clause 7.5.6.4 of the CSA
086.% The toggle found in the design settings tab, will make sizer calculate lateral stability factors based on
points of zero moment instead of points of lateral support.

3.7 Default Values Tab

Choose Default Values tab from the Settings Dialog. This tab allows Designers to specify Default Deflection
Limits for Beams, and solid floor joists, Columns and wall studs, Floor I-joists, and Roof joists. In the Canadian
edition it is possible to specify default deflection limits for Live, Permanent and Total.

Settings &J Settings [éj
Company Information 1 Project Description | Design Notes l Company Information 1 ProjectDescription | Design Notes ]
Preferences } Design Default Values I Format ] Preferences ] Design Default Values l Format ]

Default deflection limits Default deflection limits

Live Permanent Total Absolute Live Total
Beams, and solid floor joists B60] |35D |‘IBD |D mm Beams. and solid floor joists m 240
Columns and wall studs 180 360 130 0 mm s ’4—80— ’%—D—
Floor Hoists 480 360 [240 [omm e o E—
FIELEE |24D |3SD |1SD |D mm Columns and wall studs 180 ,W'i

These are defaults for new files only. The values used for design and
saved to individual member files are found in Beam View and in Concept
Mode Groups. Live=L Lr.W. orS

Note: The information will be saved as defaultfor future sessions only if you
These are used for design of current project and saved to projectfile: use the "Save as default” option in the Setlings menu. Those marked with an

asterisk (*) will be saved with individual member files
Minimum bearing length

End supports 0.5 mm [v Use to determine design span

Interior supports*  |0.5 mm

Column load eccentricity = 16.7 % of column thickness

v Reset original settings

(Will also save or reset span type and unknown bearing length from active
beam or column file.)

OK | Cancel

OK Cancel | |
Figure 22: Sizer Settings - Default Values Tab comparing Canadian (left) and US (right)

loads or alternatively can input an Absolute deflection limit. In the US edition, it is possible to specify Live
and Total deflection limits. For the Canadian edition only, the Default Values tab also includes a section to
input the Minimum bearing length for End supports and Interior supports. The values entered in these boxes
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indicate the smallest bearing the program is able to design for, for interior and end supports separately. If
the program calculates a minimum bearing less than this value, it overrides it with the value entered. A
checkbox also lets the software know whether to use the minimum bearing length to determine the design
span. Some users may wish that the program never design a bearing less than some practical amount, say
3.5”, however they may wish to take advantage of the reduced design span from using only the minimum
required bearing length. For his reason, we allow them to opt out of using the minimum bearing they entered
in their calculation of design spans. The program in this case uses the minimum required bearing for design
span, but the user entered span for bearing design. Also only in the Canadian edition, the Default Values tab
includes an input to specify the percentage of column thickness to use for column load eccentricity. By
default, when a column is designed Sizer automatically applies an eccentricity based on the input value. This
feature can be turned off in Column mode loads view.

3.8 FormatTab

Choose the Format tab from the Settings Dialog. This tab allows you to enter the unit system to be used and
format the font size for printing and viewing.

Settings Liz-_J
Company Information ] Project Description ] Design Notes ]
Preferences ] Design ] Default Values Format l View ]
Unit system Imperial {English) formatting

Imperial (English) [ Distanice eg. 3425
Sectionbxd |eg. 512" -

Force Ibs -

™ Allow span, load input in
ftin.16ths {e.g. 120608)

Fort size
Prirter Screen

Results text |1D j |1D ﬂ
Diagram text |‘ID j |'ID j

[ Prirt to fit on one page

MNete: The information will be saved as default for future sessions only
you use the "Save as default” option in the Settings menu. Only "Unit
system” is saved with the individual member files.

oK Cancel
I | |

Figure 23: Sizer Settings - Format Tab

3.8.1  Unit System

This option allows you to select whether Sizer will operate in Imperial (English) or metric units
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3.8.2 Imperial Length Format

Choose Imperial (English) units to be displayed in either decimal feet, in feet with decimal inches, or in feet
with inch fractions. This can affect either distances or member sizes.

Force is an option that permits the user to select the Imperial (or English) units for Point Loads as either /bs
(pounds) or kips. This only applies to the input fields for loads — the output unit for analysis and design results
are always kips.

Selecting the "Allow span load input in ft.in.16ths" provides designers with an easy way to enter, for example,
12'-61/2" as "120608".

3.83 Font Size

This option allows you to set the font size to be used for results and diagram text for either viewing or
printing.

3.8.4  Print to fit on one page

This is an option that automatically reduces the printing font to allow the output to fit on a single page. Note
that this feature is bypassed if the font size required is less than 4 pt.

3.9 View Tab (Concept Mode only)

Choose the View tab from the Settings Dialog. This tab allows you to specify different viewing options such
as the size of the viewing area, the snap increment, the percentage zoom, and member names. This menu is
also accessed by right clicking the mouse and selecting “View option (snap)”

3.9.1 ViewingArea
These fields specify the maximum viewing area in plan for the North-South and East-West directions.
3.9.2 Snap Increment

This specifies the smallest increment a newly created gridpoint will move or “snap” to. For example, a snap
increment of 2.0 ft allows you to place gridpoints at 10.0, 12.0 and 14.0 ft, but not at 9.0 or 11.0 ft.

3.9.3 Display

These options allow you to include additional information on the diagrams for viewing or printing. This
includes the snapped coordinate, the member names, and the group names. You can also specify whether
snapped or actual mouse co-ordinates appear in the status bar.
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Settings

e

Company Information ]
Preferences ] Design ]

Viewing area

North-South  [Z948  f
EastWest 100 ft

Snap increment

Marth-South 4 in
EastWest 4 in

[ Save as default for new files

Note: This information is saved to the Concept mode file.

Project Description ] Design Notes ]
Default Values ] Format View

These settings apply to
Concept Mode,
Plan View

Display

Snapped co-ordinate in

e status bar

[v Member names

[ Group names

[v' Gridpoint elevations

Reset ariginal settings

QK | Cancel ‘ ‘

Figure 24: Sizer Settings — View Tab

3.9.4 Save As Default

27

Choose Save new settings under the Settings menu. This will save any new changes that have been done in
the Settings menu. These new settings will be the default for any new files that you create. This custom
definition will again be in effect during the next Sizer session. However, a previously saved Sizer file with
different definitions will over-ride these settings. Clicking File and then New will restore your definitions at

any time.
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3.9.5 Restore Original Settings

This option restores the original settings that were in effect when Sizer was first installed. They will only be
in effect for the current session unless you click on Save New Settings.

ﬁ WoodWorks® Sizer 10.1 - [Concept5: Luadsg

B File Mode Settings | Edit Design View Window Help
: Change... Ctrl+Q - L 2xd
/\ E:: 29 - g =
= i
'l. . # : Save as default Ctrl+AR+5 ‘ﬂ]] ‘% @
I'— Restore ‘factory’ Ctrl+Alt+R

Figure 25: Restore ‘factory’ settings
4 Sizer Working with Files and Projects

4.1 Creating New Files
When you start Sizer, it displays an untitled screen, allowing you to create a new file.

Whenever you choose New File from the File menu, Sizer clears the screen, discarding the current project. If
you have modified the current project since you last saved it, Sizer asks you whether to save or discard your
modifications.

4.2 Creating New Projects

In the file menu, there is an option of creating a new project (this can also be done by clicking on the Create
or Manage Projects button on the toolbar), which allows several files to be grouped together from Sizer to
form a project. When creating a new project, Sizer will prompt you to enter a project description that will be
shared by each file in the project. The project can contain only one concept mode file and a number of beam
and column files.

4.3 Saving Files

If you choose Save File from the File menu, Sizer saves the current file using the last name you gave it. If the
file is a new one and you have not given it a name, the Save File command has the same effect as Save File
As... (see below).

If you choose Save File As... from the File menu, the current file is saved with the name you enter. In the Save
As dialog box, the File Name field contains (by default) the last name given to the file. You can specify a
different name if you wish.

To change the file type, click the down arrow, select a file type and double-click it.
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ﬁ Save As &J
@le » Libraries » Documents » Sizer - |-(—?-| | Search Sizer ol
Organize » Mew folder =z EQ!'

Documents ||brary Arrange by: Folder «
Sizer
|| Name Date modifig
Mo itemns match your search.
| 1 | s
File name: -
Save as type: |Ccrr1cept (*wwa) vJ
+ Hide Folders Save ] I Cancel |

Figure 26: Save file as

To change folders, select a folder from the Folders list and simply double-click the folder.

Click on Save File As... to save the file under the new name. If a file already exists with the name you specified,
Sizer asks you to confirm that the existing file should be overwritten. Click on Cancel to exit the Save File As...
dialog without saving your file.

If you choose Save Project from the File menu, Sizer saves the current files in the project with the last name
you gave it. If the project is new and or has not been given a name, the Save Project command has the same
effect as Save Project As...

If you have several files open (beam, column and a concept) and wish to save all the open files into a new
project, simply click on the Create or Manage Project button on the toolbar.

The Save All button has the same effect as Save for all the open files.
4.4 Opening Files

To open an existing project, choose Open File from the File menu. The Open dialog appears. Type a file name
(or select one from the list) and then click Open to open that file.
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File name: -

Save as type: lConcept (*wwa)

4 Hide Folders [ Save ] ’ Cancel ]

Figure 27: Open File

If you select a new folder in the Folders list, the selected folder becomes the current folder. Select Cancel to
return to editing the current file without opening a new one.

4.5 Opening Projects

To open an existing project, select Open Project from the File menu. The Open dialog appears and the file
type is .wprj. When a project is opened, all the files within that project are opened.

4.6 Printing

To print a file or on-screen graphics, click on the Print button from the toolbar or choose Print from the File
menu. This will print the text or graphics image that is currently shown on screen. Depending on the mode
you are in, you will have the choice of printing various text and graphics files as described below.

% WoodWorks® Sizer 10.1 - [Conceptl: Grid View]

Hi[File| Mode Settings Edit Design View Window Help

ﬂ New File... Ctrl+N
Open File... Ctrl+0 L =
[l Save File Ctil+S
! Save File As..
Close File
0]
1 New Project. CtrleShifts N
Open Project.. Ctrle Shift+ O
Save All Chit+Shift=5
1 Clase All
{ Print... CtrleP
30| Print Preview Ctrb+Shift-P
! Print Setup...
1 Columnl wwe
Bat

Figure 28: Printing a file
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5 Sizer Beam Mode

¥

5.1 About Sizer Beam Mode

Beam mode allows you to quickly enter and design individual wood bending members. Beam mode provides
extensive information about a single beam or joist in your project. Typically you would use Beam mode to
verify the design of critical members.

To select Beam mode, choose New File from the File menu and select Beam Mode or click on the Beam
button on the toolbar.

When Beam mode is active, a checkmark is displayed next to Beam on the Mode menu.

Often Beam mode is used on its own to specify or check bending members. This will be elaborated upon
later, but in summary, entering the loads, beam or joist properties (some of which can be left as ‘unknown’
allowing the software determine the required size and strength), and support conditions is sufficient to
determining adequate beam sizes. However, sometimes it is useful to lay out some or all of the wood
components, put on the loads, and let the software distribute the loads to the members so you don’t have
to. This is particularly useful for more complex geometry like hipped roof systems, where the slope of the
hip and the triangular load distribution is more difficult to calculate. In this case, using Concept mode
(described later in more detail) to lay out the components and then transferring individual members and
their loads into beam mode for further analysis is beneficial.

5.2 Transfer of a Beam or Joist from Concept Mode

If you are operating in Concept mode and you wish to further analyze a particular beam or joist, click on the
beam or joist to select it and then choose Beam from the Mode menu or click the switch modes button on
the toolbar.
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Figure 29: Transferring information from Concept mode to Beam mode

Concept mode distributes the user-input design loads to each member. At the click of a button, the member
and load information is transferred to the input fields in Beam mode where additional design criteria (such
as notches and bearing details) can be input and designed for.

Note: The transfer from Concept to Beam mode is generally one-way. Any changes made to the transferred
member cannot be exported back to the original member in Concept mode. There are a few exceptions, such
as the selection of Self Weight: "manually input " or "automatically included in loads analysis". Refer to Help
on "Apply options to Concept Mode" which refers to what options can be transferred with a click of a button
in the Loads View, activated if Concept mode is open.

Figure 30 shows the beam input for the Canadian edition of the software and Figure 31 shows the beam input
for the U.S. edition of the software.
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Figure 30: Beam Mode Input Menu (Canadian Edition)
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The following Table Summarizes where information on each Part of Figure 31 can be found. The section
numbers have been hyperlinked for convenience:

Section

Part

Figure 30 (Canadian)

1 2.4

3.5

5.6

Ul

.14

Ul
[EEN

2
3
4 .14
> 2.8
6
7

[EY
w
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Figure 31: Beam Mode Input Menu (U.S. Edition)
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The following Table Summarizes where information on each Part of Figure 32 can be found. The section
numbers have been hyperlinked for convenience:

Section

Part Figure 31 (U.S.)

1 2.4

2.3

5.6

2.3

5.8

]

1

(B

Ul
~

0| Nl o il | W N

Ul
[EEN
N

5.3 Transfer of Beam or Column from Autodesk's Revit® to Sizer

WoodWork® Sizer is capable of interfacing with cadwork® and Revit®. If you have a structure designed in
Revit®, you can import it into Sizer for specific design verifications. For more information, visit our website at
www.woodworks-software.com.

5.4 Beam (or Joist) Parameters

Click the beam button on the toolbar to describe the beam (or joist) to be designed.
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Figure 32: Beam Mode Input

Sizer displays a diagram of the spans in the lower portion of the screen. The Design Span, Clear span, and Full
span are all shown on the diagram. Sizer can also display cantilevered and sloped beams.

k unknown

Full
= unknown ¥ f unknown

1

Clear

L
f }
1
Lb = unknown Lb = unknown Lb = unknown
Lumber Wall, Lumber Wall Lumber Wall

Design ) D.Fir-L Stud g D.Fir-L Stud 16 D.Fir-L Stud

Figure 33: Beam Mode Display
5.4.1 Description

A description of the beam can be entered which will appear in the Design Results output and Design Check
output. This is over and above the Project Description described earlier, and is a useful way to describe the
specific component being designed.
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Maximum Reactions (kN), Bearing Resistances (kN) and Bearing Lengths (mm) :
4 F|
t 541m i
54m
Unfactored:
Dead 3.14 3.14
Factored:
Total 4.40 4.40
Bearing:
Resistance
Beam 4.40 4.40
Support 4.71 4.71
Enal/Des
Beam 1.00 1.00
Support 0.93 0.93
Load comb #1 #1
Length 9 9
Min reg'd 9 9
KB 1.00 1.00
KB min 1.00 1.00
Kd 0.63 0.63
KB support 1.00 1.00
fc sup 7.50 7.50
Kzcp sup 1.00 1.00
Description, entered in beam or column mode, displayed here;
Timber, D.Fir-L, No.2, 140x241 mm
Supports: All - Timber Column, D.Fir-L No.2
Total length: 5.409 m; volume = 0.182 m*3; Beam and stringer;
Lateral support: top= full, bottom= at supports;

5.4.2

Figure 34: Description line shown in Design Check

Spans and Span Type

This list box defines (in left-to-right sequence) the length of each span and cantilevers. Before entering spans
it is important to understand what type of span is being entered. Immediately below the Add, Delete and
Modify is a "Span type" entry where Design, Full, or Clear span can be selected. "Design span" has been the

Description

Spans

——

1m

Add | Delete |

Madify

Span type
|Design span ﬂ

Clear span
Full span

—

traditional method used to enter spans in Sizer, and is the distance between support
points on beams. Support points for exterior supports are % the minimum required
bearing length from the inside of the support. For interior supports, they are at the
centre of the support. The clear span is the distance between the inside faces of the
supports, for all spans. Full span is measured from the outside faces of exterior
supports, to the centre of interior supports. It is the beam length for single-span
members. The graphical representation of the beam accurately illustrates these span
types using dimensions.

To change the length of the span, select the span in the list of spans, change the length
in the spans box, and then click Modify.

To delete spans, click the span you wish to delete and then click Delete.

In the case of Figure 36, the “Design Span” was used to specify a 1m design span for
each beam segment. This translates to a 0.93m clear span, and 1 total full span of
2.28m. If “Clear Span” was selected to enter the 1m length, the spans shown as 0.93,
would have been 1.0m. If “Full Span” was selected, the total length of beam would
have been 2.0m.
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Figure 35: Span type selection options
5.43 Cantilever

This drop-down list is only active when two or more spans have been added and it specifies cantilevers at
either end of the beam. The outer end of a cantilevered span is unsupported. The default is none (no can-
tilever at either end).

5.4.4 Slope/Pitch

This field specifies the slope of the beam in degrees or as a pitch. A horizontal beam (the default) has a slope
of zero. A beam that slopes up to the right has a positive value. A beam that slopes down to the right has a
negative value.

0 276 m

Figure 36: Slope of 3:12

Level bearing is assumed and thus there is no horizontal thrust at supports. Sloped members are only
designed for flexure. It is assumed that axial force is insignificant in these members.

Joists supported by sloped members are spaced with respect to the longitudinal axis of the sloped member.
5.4.5 Oblique Angle

This field specifies the angle for oblique purlins. The default is blank (no angle). By specifying an angle of 90°,
you can investigate the use of the selected material database as a plank.
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Figure 37: Oblique angle purlin (representation)
5.4.6  Joist Spacing

Active for joists only, this drop-down list specifies the joist spacing. You can select one of the standard 12 in.
(300mm), 16 in. (400mm), or 24 in. (600mm) spacing or enter your own value. The tributary width for
uniform area and partial area loads in Loads View is equal to the joist spacing set in the Joist Spacing field.

5.4.7 Repetitive Member (U.S.)/ Load Sharing Factor (Canadian)
The benefit of sharing loads among closely spaced members can be specified in Sizer:

U.S. Users have the option of selecting whether to apply the repetitive member factor (C;) when calculating
the allowable stress for beams.

Canadian Users have the option of selecting whether to apply the Load sharing factor (K.) when calculating
the capacity for beams.

5.4.8 Type

This drop-down list specifies the type of bending member to be designed - beam, floor joist or roof joist. The
default selection is Beam.

5.4.9 Material

This drop-down list specifies the material database to use. Standard choices for the Canadian and U.S.
editions of the software can be seen in the Figure below. The software includes the standard material types
included in the NDS or CSA 086. 2 Some proprietary products are also included with the installation of the
software. It is possible to create databases for proprietary products using the Database Editor. Should you
use a specific proprietary product manufacturer it is recommended to contact them to see if they have a
WoodWork® custom database available or would be willing to create one. It is also recommended that you
inform them that they should contact WoodWork® Support should they wish to include their product with
the installation of the software.
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Figure 38: Default Materials (Canadian and U.S. Editions)

5.4.10 Species (or Strength)

This drop-down list specifies the species of wood (and steel strength, Canada only) to use for member design.
Available wood species and steel strength depends on the selected material.

The default selection is (unknown), which forces Sizer to select suitable sections from each species.
5.4.11 Grade (or Combination, or Species Group) US version

This drop-down list specifies the sawn lumber grades (or glulam combinations or glulam species groups) to
use to design the member. Available grades, combinations, and species groups depend on the selected
database.

The default selection is (unknown), which forces Sizer to select suitable sections from each grade.
This list box is unavailable if the species is specified as (unknown).
5.4.12 Grade (or Comb’n, or Shape) Canadian version

Similar to the US version, this drop-down list specifies the sawn lumber grades (or glulam combinations) use
to design the member. In Canada when steel material is selected, the shape of steel beam (W shape) is
displayed. Available grades and combinations depend on the selected database.

5.4.13 Width and Depth

The two width drop-down lists specify the width range of the sections Sizer should use when designing the
member. Similarly, the two depth drop-down lists specify the depth range. Available widths and depths
depend on the selected database, species and grade.

The default selection for each of these drop-down lists is (unknown), which forces Sizer to select from a full
range of section sizes.
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You can limit the section sizes to be considered by selecting appropriate width and depth ranges in the drop-
down lists.

These drop-down lists are unavailable if the grade is (unknown).
5.4.14 Built-up Members

If the selected material can be used in built-up or multi-ply sections, these two drop-down lists specify the
range of plies to use. The default selection is (unknown), which forces Sizer to select suitable sections for a
range of plies.

If the material cannot be used in multiply sections, these lists are disabled.

To specify a custom section, enter a non-standard size (in actual dimensions) in each drop-down list. Note
that a custom size may not be commercially available.

Note: Sizer performs a design check rather than a design selection if both the width range and depth range
specify single values. Sizer cannot design a section if only the width or depth is a custom size. For example,
you cannot have one field as (unknown) when the other contains a custom size.

5.5 Deflection Limits

These fields allow you to specify the deflection limits to be used for design, based on the span (example
L/360) and in absolute terms (1 inch). Default deflection limits are entered in Settings [Design] tab. See also
the "Loads" button and "Load types and combinations" for long term deflection (creep) and load reductions
(U.S. only).

Deflection limits

Live: L4 iEEEI [ and <=
Total L/ |240 1.00

Figure 39: Deflection Limits Input (U.S.)

Deflection lmits
Live = L/ (360

Permnanent = L/ |260

Tatal = L/ 180

[ and<= [25.4

Figure 40: Deflection Limits Input (Canadian)

5.6 Modification Factors
5.6.1 Fire-retardant Factor (U.S. Only)

This field permits you to specify the reduction in bending, shear, and deflection resistance of wood treated
with fire-retardant chemicals. In the U.S. version, to specify a value, click the check box.
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5.6.2 Incising Factor (U.S. Only)

In the U.S. this field allows you to specify whether an incising modification factor should be applied according
to NDS 4.3.8.1

5.6.3 Treatment Factor (Canadian Only)

In Canada, users are given the option of selecting None, Preservative, or Fire-retardant treatment options
from a drop-down list.

5.6.4 Service Conditions

This drop-down list specifies either Wet or Dry service conditions for the beam. The default is Dry.
5.6.5 Temperature (U.S. Only)

The default is T<100°F. Other values for T are 100°F<T<125°F and 125°F<T<150°F.

todification factors

Service condiions Dy =

Temperature |T<=1 noF j v Fire retardant f

factar

Figure 41: Modification Factors (U.S.)

todification factors

Service

conditions Dry >

Treatment

Mane j

Figure 42: Modification Factors (Canadian)
5.7 End Notches (U.S. Only)
Note: End notches for the Canadian Edition are explained later in Supports for bearing and notch design.

Sizer only designs notches at the ends of a beam. Notches can be specified as being on the top or bottom of
a beam. Both notch depth and length are required as input. Notches can be specified as being on the top or
bottom of the beam. Users also have the option of specifying whether the End notches are at both ends, the
left end, or the right end. Both notch depth and length are required input.

End notches

at |B|:|tt|:|m ﬂ |Eh:uth end:ﬂ
Match depth 2 it

nzupported i
length & [comp] 2 ]
r

Figure 43: End-Notch Factors Input
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5.8 Lateral Support Spacing

These drop-down lists permit top and bottom support to be specified as “Full” (Full Lateral Support), “At
supports” (Lateral support provided at bearing supports only), or at a specified numeric interval (specified in
inches). The selection of the lateral support determines the lateral support factor (K. (Canadian) and C (U.S.)).
The default values depend on the component “Type”. For roof joists and floor joists, by default the software
specifies “Full” for the top and “At Supports” for the bottom, assuming sheathing is providing full support
along the top, but assuming no sheathing at the bottom of the joists. For beams, both top and bottom are
by default “At Supports”, however the beam may actually be supported at specific intervals by joists, say 4ft
on center. Either “48” or “4’ "can be entered. What constitutes “lateral support” is left up to the designer -
the size of lateral supports and the connection of the supports to the beam are an important factor.

Lateral support spacing® Lateral support spacing® Lateral support spacing®

Top Full | in Top  |Ful | in Top |HEMTEEE | in
Bottom |48 | in Bottamn Im;uppaﬂs. - | in Bottorn  |A1supports | in

o am e

Figure 44: Lateral support input: Full, At supports, and numerical

The user is responsible for modifying the selections to match actual conditions if the defaults are not
appropriate. Notes in the output indicate the lateral support used in the calculations.

Note that the factor for lateral support based on the user-specified conditions is overwritten if K, is assumed
to be 1 in the Settings menu. The second option, shown below, enables the calculation of K, based on the
lateral support spacing choices. (Canadian only)

Lateral stability factor KL

For sawn lumber and SCL (086 5.5.4.2)
(" Satisfies lateral support and d/b conditions for KL = 1

(@ Calculate KL using 086 6.5.6.4

Figure 45: Lateral stability factor (Canada) must be set to “Calculate...” in order for the user input of
lateral support spacing to be effective.
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5.9 Glulam (U.S. Only)

This field input allows the user to select between glulam Stress class properties or glulam Combination
properties. For those combinations of Southern Pine which contain wane on one or both sides, the option
of specifying whether or not to include the strength reduction is accomplished by selecting or deselecting
the check box. The non-edge-bonded laminations check box controls whether a reduction factor is to be
applied to the Fy, value. The action is only available when the maximum lamination width is less than the
member width, so that edge-bonding is possible. The dialog box also allows users the option of specifying
whether or not to include the volume factor (C,) in the analysis.

Glulam
* Shess class [
" Cambination [

gt Lamination width ['+Adth b in

Figure 46: Glulam Input (US)

5.10 Glulam Design (Canadian)
Note: The Glulam beam Fire Design options must be activated in the Design Settings

For glulam beams, users can selected the number of sides exposed to the fire (ie. 0, 3 or 4) based on the
equations in NBC D-2.11.2 1) a)-d).3 There are separate equations in the D-2.11.2 1) a)-d) for columns and
beams and for 3- and 4- sided exposure. They depend on the load factor f and the lesser and greater section
dimensions B and D. Additional Protection can also be specified by enabling %” gypsum board
(increases endurance by 15 minutes), 5/8” gypsum board (increases endurance by 30 minutes), and two-
plies of 5/8 (increases endurance by 1 hr).

With the implementation of the CSA 086-14, the equation for Kug for glulam beams was updated and is
dependent on the width of the member’s lamination, the depth and the length.? By default Sizer will modify
the minimum lamination width depending on the width of the member specified based on published typical
lamination widths for glulam beams, but users can also modify the lamination width should they have
knowledge of the lamination width used by the glulam manufacturer. For glulam beams 130 mm in width or
smaller, the lamination width is the same size as the width of the beam. If the width of the glulam beam is
left as unknown before the design is run, there is the option of toggling the “Use member width for Kzbg
facto and notch Ff”. Toggling this setting will automatically use the width of the member for the calculation
of Kubg and Fs, which is a conservative assumption for members which are greater than 130 mm in width.

Glulam
Fire dezign

Ewpozed zsidez |4 »| Dwration |1 h -

Protection |15.E|mm Type ¥ gypsum j

Lamiration width {130 i

v

Figure 47: Glulam Input (Canadian)
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5.11 Fire Design Button (U.S. Only)

Clicking on this button opens the Fire Resistance dialog that allows you to specify fire endurance design
criteria provided the Fire-endurance rating is activated in the Settings/Design tab.

Fire design

Sides 3 «| ™ MDS Chapter 16
o EmE
Gl  IBC 72263

Diuration |'I.5h -

Frotection

Figure 48: Fire Design (US)

Sizer checks the Fire Endurance Rating of timber and glulam beams or columns. Sizer calculates the Fire
Endurance Rating based on the number of exposed sides and on the loads applied to a member. To activate
the fire endurance check, the number of exposed sides must be defined. If the number of exposed sides is
set to zero, the program will not perform the fire endurance check.

Fire Endurance Rating is activated through the Settings/Design tab.
5.12 Supports for Bearing Design (U.S.)

These fields allow you to select the type of bearing as well as the support material for the bearing design.
The type can be selected as hanger, beam, column, sill plate or other non-wood. The bearing length or width
can be entered or the calculation of the bearing length can be made more specific. Users also have the option
of specifying Material, Species and Grade. The bearing design information can be entered for "all supports"
at once (as shown in screen capture) or separately for "Left End" versus "Right End" supports, or for each
support independently. When the bearing length is not entered (or left as "unknown"), the "For unknown
bearing length" entry is activated, and several choices are made available including: using the exact calculated
minimum bearing length, rounding the calculated bearing length to the closest user specified designation,
automatically rounding up to the next choice in the "Bearing Length" dropdown box, or a combination of the
previous two options useful for when a beam sits only partially on end supports but fully on interior supports.

Minimum bearing lengths can be specified in the Design tab of the Settings menu.

Supports for bearing design

Applies to | Al supparts - For unknown bearing length...
Type Beam o % Usze exact minimurn

Material | Timber-soft -

Round

" minimum ko |1/2"
Species  |D.FirL A closest
Grade Ho.2 b ¢~ From list of Bearing

. Length choices

Fea[tll:xg [unknown] w | in
eng End Supports: Round
Bearing e i (" minirum; Interiar: from
width® SR 1 bearing length choices

™ Bearing at support end

Figure 49: Support for Bearing Design Input (U.S.)
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5.13 Supports for Bearing and notch Design (Canadian)

These fields allow you to select the type of bearing as well as the support material for the bearing design.
This section is also used to specify notches at the supports of the beam. For single span beams, the user has
the option of specifying bearing and notch details apply to all the supports, the left end, or the right end. If
a beam has multiple spans, the user then has the option of specifying support details to all supports, interior
supports, end supports, left end, right end, or can select specific supports (ie. “support at #m or #ft” along
the length of the beam).

These fields allow you to select the type of bearing as well as the support material for the bearing design.
The type of bearing can be selected as hanger, beam, column, sill plate or other non-wood. The bearing length
or width can be entered or the calculation of the bearing length can be made more specific. Users also have
the option of specifying Material, Species and Grade. When the bearing length is not entered (or left as
"unknown"), the "For unknown bearing length" entry is activated to use the exact minimum. Several other
choices for unknown bearing length are made available to users, including using the exact calculated
minimum bearing length, rounding the calculated bearing length to the closest user specified dimension,
automatically rounding up to the next choice in the "Bearing Length" dropdown box, or a combination of the
previous two options useful for when a beam sits only partially on end supports but fully on interior supports.
Both the bearing length and bearing width can be selected from the drop down list or specific values can be
input manually as per the “*” in the beam input.

Users are given the option to select the box bearing where support ends or is highly stressed. This is because
CSA 086-14 7.5.7.6 includes both these conditions.? For main members, both the bending stress and the
proximity to the end are detected, but that is not possible for supporting members.

Notches can be specified as being on the top or bottom of a beam. Both notch depth and length are required
as input. Both notch depth and length are required input. If a notch at the bottom is specified, the user has
the option of setting the notch length equal to the bearing length instead of inputting a specific value. The
ends of a beam must be laterally supported, but the user has the option of specifying whether interior
notches are laterally supported by toggling the “Laterally supported at support” box.

Notch length input for interior notches assumes notch is centered at support, that is, there is equal
unsupported notch length on either side of the support. If a Glulam member is selected and an interior
support is input on the top (or compression) side of the member, the program will reject the input of interior
top notches and resets the input fields without notifying you, as top notches are not allowed on interior
supports as per CSA 086 commentary.*
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Supports for bearing and notch design

Applies to | Interior zupports ﬂ

Type | Beam j
(" i

b aterial | Timnber

=
Speciez | D Fir-L j £}
=

Grade |ND.2

™~ Bearing where suppart
ends or iz highly strezzed

B earing length” Bearing width®
bain Lb* |1 40 ﬂ |Same as bealﬂ i
Point load® |= Lb ﬂ |Same as bealﬂ i
Match at Im MNaotch depth |23— i
MHatzh length: |247 mm | Haotch length = bearing length

v Laterally supported at support

Figure 50: Supports for bearing and notch design inputs (Canadian)

5.14 Vibration Buttons (Canadian Only, Floor Joists Only)

46

This button opens the Vibration Design dialog box that allows you to specify details that affect floor vibra-
tion. Vibration analysis is carried out according to A-9.23.4.2.(2), Appendix A of the National Building Code

of Canada.

Floar wibration

Sheathing thickness |'|5.5 i j
Connection |Naileu:| & glued ﬂ
Bracing  |Strapping & bridging |

Figure 51: Floor Vibration Input (Canadian)
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6 Beam Mode Loads

22

Click the Loads View button on the toolbar to specify the loading of a beam (or joist) that is to be designed.
The Loads View opens. Figure 52 shows the beam load input for the Canadian edition of the software and

Figure 53 shows the beam load input for the U.S. edition of the software.

& File Mode Settings Design View Window Help

| 2R
ﬁ} D % E ‘ % ‘ ‘ ﬂ 1l l!x ‘ ‘ ‘ ‘ |No sections generated ﬂ
Magnitude Load entry
N T Distribul KR/
ik i i ™ Add moving ated live load

| Dead _= | Full Uniform Line j“ | |Sturage, EquIipm| . 1.00or1.5] J -

Importance category factor

s
|Nolmal [ - J Load distribution an inations
[=
===
Beam supports area load from
Self-weight continuous joists
&
&+ Automatically in in loads analysis
" Must be manu as load -
[ Combine loads of s. tpe in drawing
r Line/area loads ower design span s e
Add Delete all Repeating point load Save as default lnads only Sreiasicean onIons
Rieset ariginal options

Figure 52: Beam Mode Load Input Window (Canadian Edition)

The following Table Summarizes where information on each Part of Figure 52 can be found. The section

numbers have been hyperlinked for convenience:
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& File Mode Settings Design View Window Help

Dead
[

Modify Delets Deleteall | Repeating point load

| 204
N DL Ewlel @lw = | B| G| et s E
Magnitude “width Load entry Load types and combinations Load duration factor CO
D Tyee B e § = [ Allive loads are constiuction loads o [
S
‘ el [ Add moving rated live load I Allroof live loads are construction loads ,1— Ten years
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Selfweight IBC deflection factas [T able 1604.3) [iis ;xn inths
& Automatically d in loads analysis r it W o days
€ Must be mat ut 2 load onstruiction
[~ 42w for loads (Mot f) o S

Wind/S sismic

2 Impact

Beam supparts area loads

e LongHem deflection (NDS 35.2)

¥ Include creep factor Ker.

Total= |15 dead + live (all others)

=

-

Save as defaultloads [ I Combine loads of same ppe in drawing [~ tmj’a’ea'“ad“pp‘e Croukagnza

Figure 53: Beam Mode Load Input window (U.S. Edition)

The following Table Summarizes where information on each Part of Figure 53 can be found. The section
numbers have been hyperlinked for convenience:

Part

Section

Figure 53 (U.S.)
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6.1 Load Input

YRR PRI I TSP
0 & &l J|lwm = B|E| B D a
b agnitude Width Location from left [ff]  Pattemn
Mame Type Diistribution paf ft Start End loading
Show :__]Partial &rea :_j|3[| 5 2 E W F

Loadl Dead Full Unifarm Line a0 plf

Load? Live Fartial Line If ' ' F

Load3 Show Partial frea

Add tadify Delete Delete all Repeating paint load... Save az default loads

Figure 54: Beam Mode load input
6.1.1 Name

Use the Name field to enter the name of the load you want to apply to the beam. (Sizer generates an
appropriate name if you leave this field blank.) The list box beneath this field contains the names of all the
loads you have specified for this beam. Click one to select it.

6.1.2 Type

This drop-down list specifies the type of load being applied. Sizer allows you to select from a variety of load
types, including dead, live, roof live (U.S. only), snow, wind, impact (U.S. only), sustained live (storage and
contained fluids) and dead (soil) (Canadian only), earthquake, and hydrostatic (Canada only, columns only).
The U.S. version also allows all live loads or all roof live loads to be considered a "construction" load, and will
use the appropriate duration factor if this is selected.

Sizer will apply the correct load duration factor and load combination factor to each load combination.

6.1.3 Distribution

This drop-down list specifies the type of load distribution: Full Uniform Line, Full Uniform Area, Partial Line,
Partial Area, Triangular, Trapezoidal, Point and Applied Moment.
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6.1.4 Magnitude

This field specifies the magnitude(s) of the loads being applied. These magnitudes should be entered as
specified loads (such as those stated in building codes). When using English units, Sizer allows you to change
whether point loads are entered in pounds (Ibs) or kilopounds (kips) through the Settings Format tab.

Note that area loads are converted to and displayed as line loads (plf or kN/m) on the load diagram.
6.1.5 Magnitude: Width

This field is only active for Full Uniform Area and Partial Area load distributions and is equal to the tributary
width for the bending member. For joists, this value automatically corresponds to the joist spacing selected
in Beam input view.

6.1.6 Location from Left

This field specifies the location of the selected load. It is active if the load distribution is Partial Line, Partial
Area, Triangular, Trapezoidal, Point Load and Applied Moment.

For Partial Line loads, specify a start and an end measurement. For Triangular loads, specify a location where
the load is zero and a location for the maximum load. For Trapezoidal loads, specify the locations of the
minimum and maximum loads.

6.1.7 Pattern Loading

Check this box to activate automatic pattern loading. Pattern loading is available in the Beam mode and is
applicable to multi-span beams or joists when a live or snow load type is being applied continuously across
the member. Sizer will take the live load and pattern it on the various spans to find the worst case for design.
Pattern loading is an option that can be turned on or off at the Load input stage. Live loads are patterned as
full- or no-load intensity. Snow loads are patterned as full- or half-load intensity.

6.1.8 Save as default loads:

Once loads have been entered, clicking the "Save as default loads" button stores the loads so that the next
time the same member type is selected, the default loads will appear.

Saving default loads deletes the default loads that were previously saved for a member type. You can
eliminate default loads by pressing Save as default loads for a blank set of loads.

If repeating loads are included, the program includes only those repeating loads that were applied to the
original member when default loads are saved. It is advisable to create the longest possible member to apply
default repeating loads to.

Default loads are automatically created for members that have not been saved (and do not have a file
location). Once a member has been saved, no loads will be automatically created or deleted.

6.1.9 Repeating Point Loads

Click this button to specify multiple point loads with equal spacing and magnitude.
6.1.9.1 Load Direction Assumptions

Sizer automatically applies the loads according to the following rules:

e Most loads, including snow, live and dead loads, are applied vertically.
e Wind loads are applied perpendicular to both sloped and horizontal members.
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e Alongthe actual length of a sloped member. All other loads are applied along the horizontal projected
length of a sloped member.

Gravity loads (downward) are represented by a positive load magnitude while suction (upward) loads are
represented by a negative load magnitude.

6.1.10 Sloped Member Load Location

When specifying the location of a load on a sloped member, use the horizontal projected length as a
reference.

6.2 Load Entry

"Enter point load as UDL" uses the spacing to convert a point load to a uniformly distributed load on joists
based on the spacing. More typically, this is used to create point loads on joists based on a uniformly
distributed load, say from a wall above. This is especially useful when the spacing of joists is being reviewed,
in that the line load from above is automatically converted to the correct point load on the joist based on
revised spacing. For example a 1200 plf line load from a wall perpendicular to the floor joists imposes a 2400
Ib point load on joists spaced at 24" o.c., 1600 Ibs per joist when spaced at 16" o.c., and 1200 lbs per joist
when spaced at 12" o.c. Instead of manually revising this point load for each spacing run, this load entry tool
automates the process.

Load entry
-

[ &dd moving concentrated live load

Figure 55: Load Entry

6.3 Add moving concentrated live load (Floor Joists Only)

Only applicable to floor joists, this option allows you to design a floor joist for a moving concentrated floor
live load that is required by most building codes for certain building categories or floor uses. When selected,
Sizer automatically creates a concentrated live load with a default magnitude that acts over a default width.
The magnitude and width can be modified. During the design process, Sizer will determine the worst effects
of the concentrated load located anywhere along the length of the member in conjunction with all other
applied loads, except live loads, and all required load combinations where the concentrated live load acts in
place of any loads of type live specified by the user.

6.4 Self-Weight

Users have the option of deciding whether or not to automatically include the self-weight of the beam in
the loads analysis. The default setting is to include self-weight in the analysis, but it can be turned off by
toggling Must be manually input as load.

Self-weight
f Autarnatically included in loads analysis

" Must be manually input az load

Figure 56: Self-weight
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6.5 Beam supports area loads from continuous Joists

If "automatically included in loads analysis" is selected by the user, the self-weight of a member is considered
in the design. The actual effects of self-weight are calculated by multiplying the specific gravity of the material
times the area of the section. This load is then added to the dead load when checked. Alternatively the self-
weight can be ignored or manually added by selecting "Must be manually input as load" the beam supports
area load from continuous joists.

v Beam supports area loads
from continuous joists

¥ 2 zpans

Larger zpan/smaller span |1.0
7 Other:
125.0

Figure 57: Beam Supports area load from continuous joists

When continuous joists, rather than simply supported joists, are loading on a beam, the reaction from the
continuous joist is greater than the reaction that would be imposed simply supported joists that end at the
beam. In other words the reactions the continuous member imposes are not based on the tributary area
alone. For example, when a continuous joist spans over the supporting beam, and the joist length is equal on
both sides of the designed beam, the reaction imposed on the designed beam is 1.25 times greater than
would be calculated by the tributary area alone, as per below Figure 29 from AWC's Design Aid No. 6, Beam
Design Formulas with Shear and Moment Diagrams. The general case where the joists are continuous over
the designed beam with unequal spans is also shown below, from Design Aid No. 6, Figure 31. Alternatively,
Beam Design Formulas can be found in Chapter 11 of the CWC publication known as the Wood Design

Manual.?

(9

BEAM DESIGN FORMULAS
WITH SHEAR AND MOMENT
DIAGRAMS

DESIGN AID No. & o

Figure 58: NDS Design Formulas with Shear and Moment Diagrams®
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ﬁgure 29 Continuous Beam — Two Equal Spans = Uniformly Distributed Load
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Figure 59: Continuous beam two equal spans UDL Shear and Moment Diagrams®

Figure 31 Continuous Beam - Two Unequal Spans = Uniformly Distributed Load
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Figure 60: Continuous beam two unequal spans UDL Shear and Moment Diagrams®

Accounting for the increased load a beam should be designed for when joists are continuous over the beam
is done by selecting the "Beam supports area load from continuous supports" checkbox, and either indicating
the ratio of the joist span on either side of the beam being designed by first selecting "2-spans", or indicate
the percent of load on the beam manually by selecting "Other".

"Beam supports area load from continuous supports" is only enabled when a beam is being designed, and
only applies to full uniform area and partial area loads.

6.6 Combine loads of same type in drawing

[ Combine loadz of zame type ik drawing

Figure 61: Combine Loads of same type in drawing checkbox

This option only applies to the loading diagram. When enabled, individual loads are accumulated into a single
loading profile for each load type (dead, live, etc.). When not enabled, loads overlap with other loads of the

same type. The selected load appears in bold.
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6.7 Line/Area Loads

r Linesarea loads applied over design span
anly

Figure 62: Line/area Load checkbox

At the bottom of the input section is a "Line loads applied over design span only" checkbox. If checked the
software distributes the line and area loads to the design span, not the entire beam. This is more a tool to
compare files made in previous versions which only applied loads to the design span.

6.8 Load Types and Combinations (U.S. Only)

Sizer combines loads based on the Allowable Stress Design method using the basic load combinations in the
IBC/ASCE (U.S.) and Limits States Design load combinations (Canadian).”-8

Load typez and combinations
[ &lllive loads are construction loads

[ All roof live loads are construction loads

IBC deflection factars [T able 1604.3]
-
[ .42 for ChC wind loads [Mate f)

Long-termn deflection [MDS 3.5.2]

v Include creep factar Ker:

Total = i 5 dead + live [all otherz)

Figure 63: Load Types and Combinations Input

In addition to considering the building code load combinations based on the load types present, Sizer also
creates load combinations to consider the effects of pattern loading live type loads for multi-span beams or
joists when pattern loading is active. Refer to the Pattern Loading section for more information on pattern
loads. The designer should verify that the load combinations used are adequate. The User has the option of
selecting whether or not to consider live and roof loads as construction loads, by clicking the appropriate
box.

For Beam mode, Sizer output a list of load combinations with an explanation of each load combination
number referred to in the results along with the appropriate load duration factor.

When snow loads are present S and s represent full and half snow loads respectively (e.g., pattern: SsS). Wind
loads are not patterned since they are assumed to apply to all spans simultaneously.

For more information on load combinations or on pattern loading, refer to online help. You can check obscure
load combinations by manually adjusting the load duration factors (U.S. only), or performing individual load
combinations and load patterns.
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6.9 Load Distribution and Combinations (Canadian)
Active whenever there is both a live or sustained live load and a snow load on the member.

To comply with NBC 4.1.5.5, this setting allows the user to create a set of load combinations without live and
snow loads in the same combination.?

6.9.1 Sustained Live Loads

The program now creates separate load combinations for D (+ Ds + H) + Ls or D (+Ds + H) + Lf, in addition to
the combinations D + (Ds + H) + Ls/f + L, when occupancy live loads and sustained loads are on the same
member. Refer to the section on Kp factor for the reason, and on the on-line help for a complete explanation.

6.9.2 Importance Category and factor

Once a Live, Snow, Wind, or Earthquake load type is selected in the load input, the Importance category and
factor will come available which allows the importance category for the load to be specified (ie. Low, Normal,
High, Post-disaster or Normal Part 9 Snow).

Suztained live loads due to...
[principal, companion]

|Stn:|rage, equiprent [1.5, 1.0] ﬂ

Importance category and Factor

|Momal — [ULS=10.5L5=10]  +|

Impartance factar not included in the input load
k agnitude - the program applies this factor later.

Figure 64: Sustained Live Loads and Importance category and factor

6.10 New load types

Added all appropriate ULS load combinations containing hydrostatic, earthquake, and dead (soil) loads. Refer
to online help for a complete list.

Defaults to unchecked, and it is not possible to set a different default

Load diztrbution and combinations

Live and znow loads come directly from
emteniorn surface

Figure 65: Load Distribution and combinations (Canadian)

6.11 Deflection Factors (U.S. Only)
6.11.1 IBC

There are two leniencies offered in the IBC related to deflection. These optional IBC deflection factors can
be selected using two checkboxes.’
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6.11.2 Use L+0.5D for deflection (note d)

The first allows the deflection resulting from L + D to be calculated using L+ 0.5D for wood structural members
having a moisture content under 16 percent at the time of installation and used in dry conditions.

6.11.3 0.42W for C&C Wind Loads (note f)

The second option is related to components and cladding wind loads, where deflection may be calculated
using only 70 percent of the wind load.

6.11.4 Long Term Deflection (NDS 3.5.2)

The NDS provides guidance on considering the effects of long term deflection by increasing the contribution
of dead load by a creep factor, K, that typically ranges from 1.5 to 2; any value can be entered if the "Include
creep factor" is checked.!

Note: The long-term deflection factor of the NDS needs to be deselected in order to enable the IBC L+0.5D
leniency.”

6.12 Load Duration Factors

Sizer applies load duration factors according to the load type. These factors are set to the standard NDS (U.S.
version).! The Canadian version does not include this input as there is no guidance on modifying load
duration factors in the CSA 086-14. For the Canadian version, when D > L, Sizer determines the default
duration factor for standard term loads according to the equation shown in CSA 086-14 clause 6.3.2.3.2

Load duration factar CO
Permanent
Dead

Ten pears
Live [Occupancy]

Twio months
S o

Seven days
Construction

Ten minutes
Wind/S elzmic

LR

Impact

Figure 66: Load Duration Factor CD
6.13 Apply Options to Concept Mode

Apply options to
Caoncept Maode

Figure 67: Apply Options to Concept Mode

This button in Beam Load View and Column Load View, is only active when there is a Concept mode file open,
and allows the application of the following settings to have an effect on Concept mode. This items can only
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be accessed from Beam or Column mode, and are Self-weight, Line Loads applied over design span only, Long-
term deflection factor, Use L+0.5D for deflection, Load duration factors CD, Load combinations from..., and
Temperature (from Beam View).

7 Beam Mode Points of Interest

Click the points of interest button on the toolbar to investigate the shear and moment at any point along the
length of a beam or column. A point of interest is generated by specifying a location to perform the analysis.
Now click Add to add this to the list. Several points of interest can be specified.

After performing a design, the point of interest results will be shown in the Diagrams window and in the
Analysis results output.

The Points of Interest function can be helpful to designers who want to determine the shear and moment at
a location where a hole is to be drilled into a member or in locations where Point Loads are applied. The
function can also be used to determine the shear and moment for repeating point loads.

7 WoodWorks® Sicer 10.1 - [b1: Paints of Interest] =)
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Inberest PL2 Pt of Inkesest 3
Intsres Pt3 Pt of Inkerest £
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Figure 68: Inputting Points of Interest
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Figure 70: Points of Interest Analysis Results
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8 Beam Mode Design Process

cel

8.1 Starting the Design Process

To start the design process, click the design button on the toolbar. Sizer performs an analysis, designs your
beam with the information you entered and automatically displays the results.

If you selected (unknown) for some entries, Sizer selects a series of suitable sections that provide acceptable
results. If there are no (unknowns) and you have not specified ranges in the width or depth fields, Sizer does
a design check on the specified section and verifies that the results are within the selected design code’s
limits.

The number of sections that Sizer selects depends on how many fields you specified as (unknown) in the
beam screen.

Sizer normally prompts you to save the current project prior to doing the design. To change this, choose one
of the Save Before Design options from the Settings dialog.

8.1.1 Selecting Sections for Design Check

Sizer provides you with an extensive list of suggested sections for the beam it is designing. To get more details
about a single section size, you can perform a design check on that section.

After running an initial design, select the section you want to check from the drop-down list entitled
Suggested Beam Sections at the right side of the toolbar.

Sizer automatically fills in the Species, Grade, Width and Depth fields with the appropriate values. Sizer
automatically performs a design check of the selected section.

The list of suggested sections on the toolbar remains available until you perform another design (rather than
a design check).

8 Beam Mode Design Process



WoodWorks® Software User Guide

Bl File Mode Settings Design View Window Help

s IR

( =

ﬁ WoodWorks® Sizer 9.0.1 - [: Design _

#[9 5| B

w2

Select a section j

iy

WoodWorks
Untitled

5 I ZiER =
S5izer 8.0.1

Software for Wood Design
27 Oct, 2014 15:53

COMPRNY | PROJECT
Canadian Wood Council |
99 Bank Street, Suite 400 |
1-800-844-1275 |
support@woodworks-software. com |

DESIGN RESULTS - CSA-086-09

Joist

Select a section -
S-P-F Mo.1/No.2 384140
5-P-F Mo /No.2 894114

SP-F 55 B4x114

D Firl No.1/Mo.2 384140

D Firl No.1/Mo.2 B4x114
D Firl 55 38x140

D Firl 55 B4x114

Hem-Fir No.1/No.2 38140
Hem-Fir No.1/No.2 64114
Hem-Fir 55 38x140

Hem-Fir 55 B4x114
Northern No.1/Mo.2 38x184
Northern No1/Mo.2 64x140
Northern No1/Mo.2 83:114

B

DESIGN DATA: Narthern 55 38184 2
Material: Lumber @ 300 [mm] spacing
Load sharing: Case 2:
Lateral support: top= full, bottom= at supports;
Total length: 3.00 [m ]
LOADS: (force=kN, pressure=kN/m2, udl=kN/m, location=m )
»»8elf-weight automatically included<<
Load | Type |Distribution|Pat-| Location | Magnitude |Unit
| | |tern| Start End | Start End |
\ | I----1 | |--——-
Loadl Dead Full Area 0.50 (300mm) kN/m2
Load2 Live Full Area 2.00(300mm) KkN/m2
SUGGESTED SECTICNS that PASSED the CODE CHECK:
| Species | bxd | Bending| Shear | Disp./ | Vibr./ | Volume
| Grade | mm | ME/Mr | VE/Vr | Allow | ARllow | m"3
| | | I I | I
5-P-F
B No.1/No.2 8x140 0.49 0.16 0.93 0.8 0.016
2 No.1l/No.2 89x114 0.28 0.07 0.74 0.00 0.030
3 55 8x140 0.35 0.15 0.8 0.78 0.016
4 83 64x114 0.30 0.11 0.93 0.00 0.022
D.Fir-L
5 No.1l/No.2 38x140 0.58 0.12 0.80 0.76 0.01e
& No.1/No.2 64x114 0.4%9 0.08 0.88 0.00 0.022
7 55 38x140 0.35 0.12 0.71 0.73 0.01e
8 55 64x114 0.30 0.08 0.78 0.00 0.022
Hem-Fir
L) No.1/No.2 8x140 0.53 0.14 0.80 0.76 0.0
10 No.l/No. 64x114 0.44 0.10 0.88 0.00 0.022
View or print suggested beam sections and their design performance.
— - —— _____________________}

Figure 71: Selecting Sections for Design Check
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Settings &J

Company Information ] Project Description ] Design Notes ]
Preferences ] Design ] Default Values 1 Format ] View 1
Concept Mode options

w Double-click to create aridlines, columns. and beam
loads. (Always double-click coincident pairt loads )

¥ Allow supparting members to be deleted temporariy
v Generate materials list
¥ Generate design results for each member

v Design members individually

Beam and Column Mode options
I Show Loads view in a pop-up window
¥ Express beam or joist slope as rise/un
¥ Include Additional Design Data in results
¥ Include detailed bearing results
[~ Express bearing reactions on joists as UDL
V¥ Include stock length waming in results
¥ Show wood textures on members on screen

I~ Show wood textures on members in printed output

Start-up mode | Save before design?
" Concept Mode {* Prompt first
% Beam Mode " Mways save
" Column Mode " Mever save

Note: The information will be saved as default for future sessions only if
you use the "Save as default” option in the Settings menu. It is not
saved with the project or member files.

[ ok | Cacd | sopy |

Figure 72: Beam Mode Settings Preferences

8.1.2 Save Before Design (Prompt first)
Tells Sizer to prompt you to save the current worksheet prior to starting the design process. This is the default.
8.1.3 Save Before Design (Always save)

Tells Sizer always to save the current project automatically (without prompting you) prior to starting the
design process.

8.1.4 Save Before Design (Never save)

Tells Sizer not to save the current project prior to starting the design process. Sizer will not even prompt you

to save.
8.2 Analysis Results

Click the analysis button on the toolbar to see the analysis results for each load combination (maximum
shears, bending moments and so on) for your beam or joist in tabular form.
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[ File Mode Settings Design View Window Help _[=]=

@ D|oBl@la| fw|+| B]B[0][E | m|g] - E

LOAD COMBINATIONS: ASCE 7-10 / IBC 2012

0: SW (self-weight) results shown here are based on 68.522 plf
SW is scaled by true SW during the DESIGN proceas.

1: D only 7: 4L (pattern: LL)
2: 4L 8: D4L(f) (pattern: L)
3: D(E) 9: D+L(£) (patsern: _L)
4: D4L(f) 10: D4L(f) (pattern: LL}
5: 4L (pattern: L_)

6: D+L (pattern: L)

D=dead L=live S=snow W=wind I=impact Lr=roof live Lc=concentrated E=earthguake f=fire
Load Patterms: 2=5/2, X=L+5 or L+lr, _=no pattern load in this span

m

SHEARS AND BENDING (+ve bending = compression on top):

SPAN | Lead | Shear@ | Bending@ | Span Bending

| Comb. | scart end 1 sctart end | mag. loc.

] I [ 1bs] 1 [1bs-ft) | [lbs—ft]) ([ft)
—————— ] I 1 I

< S | 1} 23 -38% ] -601 388 2.4

= (AR | 4 673 =1122 ] =2016 1134 3.4

A | 2 leg4 =2808 o -5039 2834 3.4

= TS | 3 673 =-1122 o =-2016 1134 3.4

1] 4 le84 -2806 o -5039 2834 9.4

i1 3 1832 -2638 0 -3327 3430 3.7

11 & 505 -1291 o -3527 638 2.5

11 F 1684 -2808 ] -503% 2834 3.4

1 | 8 1852 =-2638 o =3527 3430 3.7

= G | b} 505 -1291 o -3527 638 2.5

: & 1 10 1684 =2B06 ] =-5039 2834 3.4
****** | 1 1 1

2 1 o 38s -231 -691 o 388 5.6

2 | 1 1122 -673 -2016 1] 1134 5.6

2 | 2 2806 -1684 -5039 o 2834 5.6

2 1 3 1122 -673 -2016 [+] 1134 5.8

2 1 4 2806 =-1684 =5039 1] 2834 5.6

2 | 5 1291 -508 -3527 4] €38 6.5

2 1 L 2638 -1852 -3527 [+] 3430 5.3

2 1 F 2806 -1684 -5032 Q 2834 5.6

2 1 8 1291 -505 -3527 1] 638 6.5

2 | g 2638 -1852 -3527 [«] 3430 5.3

2 1 10 2806 -1684 =5039 [+] 2834 5.8

View or print engineering analysis of leads on beam.

Figure 73: Beam Mode Analysis Results
8.3 Design Results

If you specified any field as (unknown) for your beam or joist, Sizer computes all the possible beam or joist
sections during the design process. It also computes the ratios of analysis/design values for bending, shear,
and displacement for each section.

To see these results, click on the Design Summary button on the toolbar menu or choose Design Results
from the View menu.
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E) File Mode Settings Design View Window Help

@ Dle|B@|8| g+ 8]8 | Bl 8§

{3 WoodWorks® Sizer 10.1 - [ Design Results] W -

=

|| SUGGESTED SECTIONS that PASSED the CODE CHECK:

| Species | bxrd | Axial | Bending| Comb'd | Shear | Disp./
| Grade | in | £fc/Fe'| fb/Fb' | | £fv/Fv'| Allow.
e == s I = == [=smmmne—s
D.Fir=-L
b Ho.2 6x12 0.62 0.34 0.13
2 No.2 8x10 0.80 0.33 0.18
3= Dense No.2 &xl2 0.54 0.34 0.12
ek Dense No.2 8x10 0.71 0.33 0.17
R Ne. 1 &x10 0.58 0.42 0.19
Hem-Firx
(34 Ho.2 Exld 0.58 0.33 0.10
T™ Ho.2 8x12 0.61 0.31 0.12
8= No.2 10x10 0.83 0.31 0.17
o= Ho.l &xl2 0.51 0.41 0.13
10* Ho.1 8x10 0.62 0.39 0.18
D.Fir-L (N}
11 Ho.2 6x12 0.62 0.34 0.13
12 Ho.2 8x10 0.83 0.33 0.18
13~ Ho.1l 6x10 0.61 0.42 0.19
18w No.1 88 0.81 0.43 0.30
15* 335 &x10 0.49 0.42 0.19
Hem-Fir (N)
16* He.2 Exld 0.59 0.35 0.10
17~ Ho.2 8x12 0.61 0.33 0.12
ig Ho.2 10x10 0.86 0.32 0.17
19* Ho.1l 6x12 0.54 0.42 0.13
20 No.1 8210 0.65 0.41 0.18
3-P-F
1= No.2 10x10 0.95 0.35 0.18
22#% Ho.1l 8x10 0.71 0.44 0.18
23% 55 8x10 0.57 0.44 0.
8. Pine
25w Ho.2 6x12 0.64 0.35 0.14
25 No.2 8210 0.T1 0.33 0.20
26* Neo.2 Dense &xl2 0.56 0.35 0.13
27 No.2 Dense 8x10 0.862 0.34 0.18
28+% Ho. 1 6x10 0.59 0.44 0.20
D.Fir (5)
2g% Ho.2 Ex12 0.65 0.35 0.17
30* Ho.2 8x10 0.89 0.33 0.23

»>For more detailed output, select a Suggested Section from the Daca Bar.<<

NESTEN MOTFS:
Wiew or print suggested beam sections and their design performance,

Figure 74: Beam Mode Design Results

8.4 Viewing and Printing the Results

Once Sizer has designed the beam, it creates results files. Sizer then gives you several options for viewing the

results.

8.5 Design Check

If you requested a specific beam or joist size, Sizer performs a design check and computes analysis and design

values (for example shear and bending) for that section.

To see these results, none of the parameters can be left as (unknown). Then click check on the toolbar.
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COMPANY PROJECT
@ woodWorks®
May 9, 2014 15:06 | b1
Design Check Calculation Sheet
WoodWorks Sizer 10.1
Loads:

Load Type Distribution |Pat-| Location [ft] Magnitude Unit

tern Start End Start End
Loadl Dead Full UDL No 200.0 plf
Load?2 Live Full UDL Yes 300.0 plf
Self-weight Dead Full UDL Ho 12.1 plf

Figure 75: Beam Mode Design Check Part 1

64

The Design Check Calculation sheet displays the Company Name, Project Name, and the version of the
software that was used. The Loads that were applied to the beam are displayed in a summary table.

Maximum Reactions (Ibs), Bearing Capacities (Ibs) and Bearing Lengths (in) :

T ¢ T
]
B-11.7" 17-11.4"
Unfactored:
Dead 718 2380 718
Live 1185 3366 1185
Factored:
Total 1904 5746 1904
Bearing:
Capacity
Beam 1304 BEES 13904
Supports 2345 5748 2345
Anal/Des
Eeam 1.00 0.86 1.00
Supportc 0.81 1.00 0.81
Load comb 6 2 £33
Length 0.55 1.56 0.55
Min reg'd 0..55 1.56%* 0.55
Cb 1.00 1.24 1.00
Cb min 1.00 1.24 1.00
Cb support 1.00 1.07 1.00
Fc/Fcp sup T00 625 T00

**Minimum bearing length governed by the required width of the supporting member.
Maximum reaction on at least one support is from a different load combination than the critical one for bearing design,
shown here, due to Kd factor. See Analysis results for reaction from critical load combination.

Figure 76: Beam Mode Design Check Part 2
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The design check calculation sheet displays an image of the beam along with the maximum reactions, bearing
capacities and bearing lengths at points where the beam is supported. This table allows designers to review
the forces at the reactions, as well as the different factors which were used for calculating the bearing at
each support.

b1
Timber-soft, D.Fir-L, 85, 6x10 (5-1/2"x9-1/4")
Supports: 1.3 - Timber-soft Column, D Fir-L Mo 2; 2 - Timber-soft Beam, D Fir-L No_2;
Total length: 18
Lateral support: top= full, bottom= at supports;
Fire resistance rating: 60 min; Mo. of exposed sides: 3;

Analysis vs. Allowable Stress (psi) and Deflection (in) using NDS 2012 :

Criterion Analysis Value Design Value hnalysis/De=ign
Shear fo = T2 Fy' = 170 fv/Fv' = 0.42
Bending {+) fb = 535 Fb' = 1&00 fb/Fb' = 0.33
Bending {—) fb = 789 Fb' = 1&00 fb/Fb' = 0.49
Live Defl'n 0.05 = <L/999 0.30 = L/32&0 0.18
Total Defl'n 0.09 = <L/9588 0.45 = L/S240 0.19

Fire
Bending {(+) fb = 2353 Fb' = 45&0 fb/Fb' = 0.52
Bending {-) fb = 34&2 Fh' = 4384 fb/Fb' = 0.79

Figure 77: Beam Mode Design Check Part 3

The sheet includes the details of the beam which was analyzed. The type of beam, material, species, grade,
length, width and depth are displayed. Details on the lateral support and fire resistance rating are also
displayed. The results from the Analysis are listed in the "Analysis vs. Allowable Stress (psi) and Deflection
(in)" Table. Users can see ratio between the Analysis and Design Values for shear, positive and negative
bending, Live and total deflection, as well as the positive and negative bending values from a fire design
perspective.
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Additional Data:

FACTORS: F/E (psi)CD CH Ct CL CF Cfu Cr Cfrt Ci Cn LC#
Fv!' 170 1.00 1.00 1.00 - - - - 1.00 1.00 1.00 2
Fb'+ 1600 i.00 1.00 1.00 1.000 1.000 1.00 1.00 1.00 1.00 - 5
Fb'- 1400 1.00 1.00 1.00 1.000 1.000 1.00 1.00 1.00 1.00 - 2
Fep! 625 - 1.00 1.00 - - - - 1.00 1.00 - -
E* 1.6 million 1.00 1.00 - - - - 1.00 1.00 - 5
Fb'+ (f) 1600 - - - 1.000 1.000 1.00 - - - - 8
Fb'- (f) 1600 - - - 0.%61 1.000 1.00 - - - - 4

Cn = Hotch factor as per NDS 3.4.3
CRITICAL LOAD COMBIMNATIONS:

Shear : LC #2 = D+4L, V = 2873, V design = 2447 1bs
Bending(+): LC #5 = D+L (pattern: LYy M= 3486 l1bs=s-ft
Bending(-): LC #2 = D+L, M = 5158 l1lb=s-ft
Deflection: LC #5 = [(live)

LC #5 = [total)
Bending(+): LC #8 = D+L (pattern: L) {Eire), M = 3447 l1bs=s-ft
Bending(-): LC #4 = D+L (fire), M = 5070 l1lb=s-ft

D=dead L=live S=snow W=wind I=impact Lr=roof live Lc=concentrated E=earthguake f=fire
411 LC's are listed in the Analysis output

Load Patterns: s=5/2, X=L45 or L+Lr, _=no pattern load in this span
Load combinations: ASCE 7-10 / IBC 2012

CALCULATIONS:

Deflection: EI = 580e06 1lb-inZ

"Live™ deflection = Deflection from all non-dead loads (live, wind, snow.)

Total Deflection = 1.50(Dead Load Deflection) + Live Load Deflection.

Fire design: HDS 2012 Chapter 1&

Fire: Residual section = 1.90x7.45 in.; Char rate = 1.80 in./hr; CD = 1.00
Fire design adjustment factor: Fb x 2.85, FbE = 2.03

Design Notes:

1. WoodWorks analysis and design are in accordance with the ICC International Building Code (IBC 2012), the MNational
Design Specification (NDS 2012), and NDS Design Supplement.

2. Please verify that the default deflection limits are appropriate for your application.

3. Continuous or Cantilevered Beams: NOS Clause 4.2.5.5 requires that normal grading provisions be extended to the
middle 2/3 of 2 span beams and to the full length of cantilevers and other spans.

4. Sawn lumber bending members shall be laterally supported according to the provisions of NDS Clause 4.4 1.

The Design check calculation sheet also includes additional data on which design factors were used in the
analysis, as well as the critical load cases. Further details on the calculations is also provided. Important

Figure 78: Beam Mode Design Check Part 4

design Notes are listed at the bottom of the sheet.

8.6

K

Click t

Analysis Diagrams

he diagram button on the toolbar to view the analysis diagrams.

Sizer creates four analysis diagrams including Support, Shear, Bending, and Deflection diagrams.

To print the current diagram, click the print button on the toolbar.

66
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k3 File Mede Settings Design View  Window  Help - =]
- s |
M De B @&l g+ 8B B B~ B[g =]
Vi | | Loadcombinations: [ Criical el | Deflession Resuts  [Total - ~ Fintal |
) - AMALYSIE DI;.E-R:-.ME (lmawn sec:;.c: " '_:Cl'.‘!dz! sel‘r—wz:qh:]

SHERR [lbe]

Load Combimacion #2: D4L
+V max; 2873

(SR —— T
V designr -244 T —— 188 —
S el e 153
Ay — e —— |
£ e -1343 — —151;‘.;\ |
12 Yy
e LT \
|
maximum due to notching or loads ignored within disvance "d" of supports without notches, |
2 3496 28
& 263
— 136 T
R S ] e sas e
e T = —
—. AN e — o
T e LT
5
= 1.50 ® Dead + Live (all ochera)
Cricical Live: 0.03
Cricical Torsl: 0.03 _0.01 et
& 5 — L : —
£5 003 N i fib!
hia o o e~
—_ D.08 PR -
L L L \ \ )
o I 41T 3 g1 LRI B W17 17-114"

View o print enginesring snalyss graphs,

Figure 79: Analysis Diagrams

View... — This button controls which analysis diagrams are shown, including the Load Envelope,
Reaction, Shear, Moment and Deflection diagrams. The Load Envelope diagram is not available when
Critical Results is selected as the load combination.

k= File Mode Settings Design View Window Help

@ DS B %8 @

= = oy | 2w
.!.‘ ‘ @ ,[5-“ @ Select a section

r
L=

Load combinations: |Eritical Results ﬂ Deflection Results: m Frint all
Load Envelope ANALYSIS DIAGRAMS (known section - ing
v Reaction
v Shear
v Bending
v Deflection
Show All Diagrams 745
Show Only One Diagram

Figure 80: View Button

e Load Combinations — The diagram view results shown are based on the load combination selected in

this pull-down menu. When Critical Results is selected, the analysis diagrams shown are for the worst
case results of all load combinations. Load combination numbers shown correspond to those used
throughout Sizer (Analysis Results, Design Check, diagrams, etc.).
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2| B 85§

ko File Mode Settings Design  View Window Help
I -| B
a D & @|w|==| B
Load combinations: |Eritica| Resultz j
REACTION [1lbs] ?_’igchEES“"S
Maximum. . . > Del
Uplift: 0 2 DA
Bearing 5746 4: D+LIf)
5. D+l [pattern: L_)
B: D+L [pattern: _L]
7 D+l [pattern: LL
a04 9: D+LIf] [patter: _L)
10: D+L[F) [pattern: LL)

Deflection Resultz: | Total hd

AWNALYSI5 DIAGRAMS (known se

Figure 81: Load Combination Selection

68

e Deflection Results - The deflection results can be viewed as total load or live load, based on this pull-

down menu.

Deflection Hesults:

Tatal

Bl E

e

@ D FirL No.2 810
- Frint all |

=

ANAT.Y¥5T5 DIAGRA4MS

(known section — includes self-weight)

8.7 Printing Results

&

Figure 82: Deflection Results

To print results, click on the Print All button from the toolbar when the result file or graphics screen that you
wish to print is on screen. To batch print the analysis diagrams for all load combinations, press Print All.
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9  Sizer Column Mode

[7

9.1 What Sizer Column Mode Does

Column mode allows you to quickly enter and design individual wood columns, walls and beam-columns
under multiple load conditions. Column mode provides extensive information about a single column or wall
in your project. Typically, you would use Column mode to verify the design of critical members.

To select Column mode, click new on the toolbar and choose column.
When Column mode is active, a checkmark is displayed next to Column on the Mode menu.
9.1.1 Transfer of a members from Concept Mode

If you are operating in Concept mode and you wish to further analyze a particular column or wall, click the
column or wall to select it and then choose Column from the Mode menu, or click the mode button on the
toolbar.

Sizer first determines the axial design loads for the column or wall in question, based on the structure entered
in Concept mode. Sizer automatically transfers the load information to the input fields of Column mode. For
walls, it transfers the load information for a single wall stud.

Note: The transfer from Concept to Column mode is one-way. Any changes you make to the transferred
member cannot be exported back to the original member in Concept mode. There are a few exceptions, such
as the selection of Self Weight: "manually input " or "automatically included in loads analysis". Refer to Help
on "Apply options to Concept Mode" which refers to what options can be transferred with a click of a button
in the Loads View, activated if Concept mode is open.

9.2 Column (or Wall) Parameters

Click column on the toolbar to describe the column (or wall) to be designed. Figure 83 shows the column
input for the Canadian edition of the software and Figure 84 shows the column input for the U.S. edition of
the software.
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¥ WoodWorks® Sizer 9.2 - [Colt o )
-3‘ File Mode Settings Design View Window Help = [[&f >
\ it E m 2w
ﬂl = % = ﬁi - i | 22 |
|Nn sections generated _vJ
Drescription | F .
- Width (b) Depth (d)
Height 3 m Bl Etien Ld- nane Lb: none
From plies =— £F wF
Type Coluran -
- Connection
Material Timber &2
- Dreflection limits
BEESS e WIED
Eirads Perffari® = L/ [360
width |[unkn0wn] L] o |[unkn0wn] A L Total = L/ 1180
Depth |[ur1knuwr1] ﬂ o |[ur1knuwn] « 8 mm ™ and<= 254
Modification factors - =
Haone ] Treatment Hone e
Service conditions Dr_l,l ‘g
Lateral Support Spacing for Kel
For width [b) Ford Eldeondiion:
Ld Base Top
~| mm ~ | mm
Lb |unbraced b & Prned % Pinned
ke |1 ke |1 C Fived O
] :
1h n { B
|N0ne J
A P

Support for bearing design-

Type Mon-wood hd ring length Lb | Colurnn widih mm
W aterial ower support® =Llb mm =

Figure 83: Column View Input (Canadian Edition)

The following Table Summarizes where information on each Part of Figure 83 can be found. The section

numbers have been hyperlinked for convenience:

Support: Non-wood

Section
Figure 83
Part (Canadian)
1 11.21
2 113
3 11.4
4 11.5
5 11.6

70

9 Sizer Column Mode



WoodWorks® Software User Guide

6 11.7
7 11.8
ﬁ WoodWorks® Sizer 10.2 - [Columnl: Column Input] _ lilﬂlﬁ
j File Mode Settings Design View Window Help - || %
5 7 po— 2x4
ﬁ} D |ﬂ3 E ‘ % ‘ @ ‘ m :l |ﬁi ‘ : ‘ | ‘ = ‘ = ‘ > \%o? ‘ |aneclinnsganeraled Lj
Diezcription || TR T
From h plies Width (b} Depth (d)
Height |1D It - Ld: none Lb: none
Type Colurnn hd T <

(R
Species [ ) -

Material ’W‘ = s clas 3

Grade [ - {Nnne :‘
Width® I[unknnwn] L] to l[unkn ] _vJ in
Depth* |[unknnwn] j ta |[unkn n] _vJ in

odihcation factors

-

I Fire retardant factor

I Incising factor

Temperature

Service conditions Dy -

m

0L

U

Lateral support for (Ke](l]
Surface: width b Dy End conditions

. X Basze Top
Spacing®  |unbraced | in  |u ~| in

& Pinned % Pinned
Factor Ke |1 1 " Fived (55 Er

e design

Sides exposed |0 V] + NDS Chapter 16
£
Duration [ = IBC 72263

Protection Mone

Support for bearing design

Type Non-wood hd Grade T iy
Material T i:;mg Coolurnn width ] e Support: Non-wood
Species I Be i

I 55 ¥ L 52

Figure 84: Column View Input (U.S. Edition)

The following Table Summarizes where information on each Part of Figure 84 can be found. The section
numbers have been hyperlinked for convenience:

Section

Part Figure 84 (U.S.)

1 11.2.1
2 11.3
3 11.3.1
4 11.4
5 11.5
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()]
[EEN
[EN
(o))

~N
[EY
[EY
~N

(0¢]
[EY
[EN
oo

9.2.1 Column Details Input

9.2.1.1 Height

This field specifies the height of the column or wall in the current units.
A height must be specified in order to continue with the design.
9.2.1.2 Type

This drop-down list specifies the type of compression member (Column or Wall) to be designed. The default
selection is Column.

9.2.1.3 Description

A description of the column can be entered which will appear in the Design Results output and Design Check
output.

9.2.1.4 Material

This drop-down list specifies the material database to use. Standard choices include timber post, glulam and
a number of others. The default for columns is Timber-soft. The default for walls is Lumber Stud.

9.2.1.5 Species

This drop-down list specifies the species of wood to use to design the member. Available species depend on
the selected database. For example, common choices for softwood timber are D.Fir-L, Hem-Fir, S-P-F, and
S.Pine.

The default selection is (unknown) which forces Sizer to select suitable sections from each species.
9.2.1.6 Grade or Combination

This drop-down list specifies the grades of wood to use to design the member. Available grades depend on
the selected database. For example, common choices for timber are No.2, No.1, and SS.

The default selection is (unknown) which forces Sizer to select suitable sections from each grade.
This list box is unavailable if the species is (unknown).
9.2.1.7 Width and Depth

The two width drop-down lists specify the width range of the sections Sizer should use when designing the
member. Similarly, the two depth drop-down lists specify the depth range. Available widths and depths
depend on the selected database, species and grade.

The default selection for each of these drop-down lists is (unknown), which forces Sizer to select from a full
range of section sizes.

You can limit the section sizes to be considered by selecting appropriate width and depth ranges in the drop-
down lists.

These drop-down lists are unavailable if the grade is (unknown).
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To select a custom section, enter some non-standard size (in actual dimensions) in each drop-down list. Note
that a custom size may not be commercially available.

Note: Sizer performs a design check rather than a design selection if both the width range and depth range
specify single values. Sizer cannot design a section if only the width or depth is a custom size. For example,
you cannot have one field as (unknown) when the other contains a custom size.

9.2.1.8 Stud Spacing

Active for walls only, this drop-down list specifies the stud spacing. You can select one of the three standard
spacing’s of 12 in. (300mm), 16-in. (400mm), or 24 in. (600mm), or enter your own value.

9.3 Built-up Members

Built-up members

Fram |'| "’] b
Caonnection |Naile-:| -r|

Figure 85: Built-up Columns

If the selected material can be used in built-up sections, these two drop-down lists specify the range of plies
to use. The default selection is (unknown), which forces Sizer to select suitable sections of a range of plies.

For built-up members, the connection type used to assemble the member can also be specified. This affects
the resistance of a member.

If the material cannot be used in built-up sections, these lists are disabled.
9.3.1 Glulam (U.S. Only)

This field input allows the user to select between glulam Stress Class properties or glulam Combination
properties. For those combinations of Southern Pine which contain wane on one or both sides, the user has
the option of specifying whether or not to include the strength reduction by checking the box. The non-edge-
bonded laminations check box controls whether a reduction factor is to be applied to the F,, value. The
action is only available when the maximum lamination width is less than the member width, so that edge-
bonding is possible. The dialog box also allows users the option of specifying whether or not to include the
volume factor (Cy) in the analysis.

9.4 Deflection Limits

These fields allow you to specify the deflection limits to be used for design, based on the span (example
L/360) and in absolute terms (1 inch). Default deflection limits are entered in Settings, Design tab. See also
the "Loads" button and "Load types and combinations" for long term deflection (creep) and load reductions
(US only).

— Deflection limitz
Live: LY Total L#

180 180
[ and<= [1.00
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Figure 86: Deflection Limits (U.S.)

Deflection limits
Live = L/ |180

Permanent = L/ | 360
Total = L/ 1120

[ and<= |25.4 1

Figure 87: Deflection Limits (Canadian)

9.5 Modification Factors

9.5.1 Temperature (U.S. Only)

The default is T<100°F. Other values for T are 100°F<T<125°F and 125°F<T<150°F.

9.5.2  Service Condition

This drop-down list specifies either Wet or Dry service conditions for the column or wall. The default is Dry.
9.5.3  Fire-Retardant Factor

This field permits you to specify the reduction in compression, bending, shear, and deflection resistance of
wood treated with fire-retardant chemicals.

9.5.4 Treatment (Canada Only)

When you select Fire-retardant treatment or Preservative treatment from the drop-down, an input field
becomes active for you to input the corresponding modification factor.

9.5.5 Repetitive Member Factor (U.S.)/Load Sharing (Canadian)

This control allows you to specify if a sharing factor is to be applied. The system factors from tables 2306.2.1
(IBC) and 3.1.1.1 (SDPWS) with factors ranging from 1.5 for 2 x 4 studs and 1.15 for 2 x 12 and higher, are
implemented when the following:”°

e the Repetitive Member checkbox is checked
e sheathing conditions checkbox is checked
e the joist spacing is no more than 16 inches

9.5.6 Incising Factor (U.S. Only)
This field allows you to specify whether an incising adjustment factor should be applied.
9.6 Lateral Support Spacing and End Connections

Select Pinned if the column base does not resist bending, or Fixed for a column base that does resist. For fixed
column base, select pinned or free for the column top. Free column tops do not resist bending or translation.
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Lateral suppaort for (Ke][l]
Surface:; Width b
Baze Top

Spacihg® unbraced  w| in  |unbraced «| in
g | J | J & Pirned ™ Pinned

Factor Ke |1l 1 ™ Fixed f‘

Figure 88: Lateral Support Input

Depth d End conditions

Figure 89: Column Lateral Support
9.6.1.1 KL for Width

The Ly, field specifies the unsupported length associated with width b. The K. field specifies the effective
length factor. Its default value is 0.8 for columns with a fixed base, and 1.0 for columns with a pinned base.
For free tops, the default value is 2.1 for U.S. and 2.0 for Canada.

9.6.1.2 K.l for Depth

The Lg field specifies the unsupported length associated with depth d. The Ke field specifies the effective
length factor. Its default value is 0.8 for columns with a fixed base, and 1.0 for columns with a pinned base.
For free tops, the default value is 2.1.

9.7 Fire Design

Clicking on this button opens the Fire Resistance and Treatment dialog that allows you to specify fire
endurance design criteria and a fire-retardant factor.

9.7.1 Fire Design (U.S.)

The User has the option of selecting whether to calculate the fire resistance following Chapter 16 of the NDS
or 722.6.3 of the IBC.Y7 Sizer checks the Fire Endurance Rating of timber and glulam beams or columns. Sizer
calculates the Fire Endurance Rating based on the number of exposed sides and on the loads applied to a
member. To activate the fire endurance check, the number of exposed sides must be defined. If the number
of exposed sides is set to zero, the program will not perform the fire endurance check.
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Fire Endurance Rating is activated through the Settings/Design tab.

Fire design

Sides expozed |4 - ™ NDS Chapter 16
v

Divration 1h = IBEC 722.6.3

Frotection | MHone ﬂ

Figure 90: Column Mode Fire Design Input (U.S.)

9.7.2  Fire Design (Canadian)

In Canada, Fire Design is only available for Glulam members. The Glulam beam Fire Design options must be
activated in the Design Settings.

Users have the option of selecting the number of sides exposed to the fire (ie. 0,3 or 4). There are separate
equations in the D-2.11.2 1) a)-d) for columns and beams and for 3- and 4- sided exposure.? They depend on
the load factor f and the lesser and greater section dimensions B and D. Additional Protection can be provided
from %" gypsum board (increases endurance by 15 minutes), 5/8” gypsum board increases endurance by 30
minutes), and two ply 5/8 (increases endurance by 1 hr).

The maximum lamination width used as the value B in CSA 086-14 7.5.6.5.1 for the calculation of the
Kubg factor has until now been stored in the standard glulam database, which cannot be edited. To change
this value, you had to create a custom glulam database.? Since the construction of glulam layups varies from
manufacturer to manufacturer, an easier way of changing this value has been added to the program. You can
now enter a lamination width in Beam Input View to over-ride the lamination width from the database.

[alulam

Fire design Lamination width

Mo. of sides expozed |3 b Databas

Fire duration 1h - r |1ze member width
for K.zbg Factor

Fire pratection 112.7mm Type 3 gypsum v |

Figure 91: Column Mode Fire Design Input (Canadian)
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9.8 Support for Bearing Design

These fields allow the user to choose the type, material, species, grade and bearing length for the column or
wall stud. These fields cannot be left as unknown. The results will be shown in the Design Results to let the
user know if the support bearing is sufficient for the column. For example, a bottom plate supporting a
lumber stud can be designed if the Type is appropriately selected. If "Same as wall stud" is not selected, the
bottom plate's specific material, species, and grade can be entered, otherwise the same materials as the wall
stud is used.

The checkbox “Bearing at Support End” indicates that the supporting beam, sill plate, or wall bottom plate
ends at the column or wall, so that the bearing length factor Kz or Csis not applied.

Support for bearing design

Tupe |B|:|tt|:|m plate Ll Grade |Same az wall stud J
: : Bearing

Ik aterial | Lumber Stud _J lenath

Species |Same az wall ztud _J [ Bearing at support end

¥ Same as wall stud

Figure 92: Column Mode Support for Bearing Design (U.S.)

Support for bearing design

Type |E'3'tt'3""" plate ﬂ Ezating length Lb |5tul:| thickness *|  mm
I aterial |Luml:uer J Lower suppart® ||:|:|r‘|tinuc|us Y

Species |Same az wall =tud J | Bearing at suppart end

Grade |Same &% wall stud J

Iv Same az wall stud

*'ou can gelect these items or enter your own value

Figure 93: Column Mode Support for Bearing Design (C
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10 Column Mode Loads

ot

Click Loads View on the toolbar to specify the loading of a column that is to be designed. Figure 94 shows
the column load input for the Canadian edition of the software and Figure 95 shows the column load input
for the U.S. edition of the software.

t§ WoodWerks® Sizer 9.2 - [Column: Column Loads] o S

2fl File Mode Settings Design View Window Help _ =)=

||J EI\%\@\JJ IEIEARE

[No sections generated
Magrilude BRN 3 KN
Mame Type Distribution KM Live l Dead l

2R

[ wind = [FullUnifom Line | E Wind

Loadl Dead sl IkM At T
Load? Live frid KN it

Apply auto-eccentricity

Add Mody | Delie | Deleteal | Sove sscefaultioas | [ SPY STeereniel

Self-weight
! . Aulumallually: |n;ad in
Siorsge, equipment (1.5, 1.0) SR
" Must be mal Lt as load
Importance categoryd factor —
Load face [all loar
Momal, Part 9 5=1.0, 5L5=0. 75_j & width (b] Depth [d)

Importance factor not included in the input load
Options
[ Combine Iua5ﬂe type in drawing

Magritude - the program applies this factor later
Save as defaul selings Fiesat ariginal seitings

e |

kN/m
0.2 0

View or print engineering analysis graphs.

Figure 94: Column Mode Load View (Canadian Edition)

The following Table Summarizes where information on each Part of Figure 94 can be found. The section
numbers have been hyperlinked for convenience:

Section

Part Figure 94 (Canadian)

1 121
2 126
3 12.2
4 123
5 12.7
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il WoodWorks® Sizerlﬂ.lf[Co\umnl:WaIITLl;_ = | B [t
4l File Mode Settings Design View Window Help _ =)=

P = H LE z
| E =
@ D& He s =1 |1 =
Dpilteats 300 pff, 150 pf
Name: Type Distribution plf Snow Dead
[ [fwind _~[FullUnitorm Line_~ {200 [ [ [ i
Load! Dead Auial UG 150 plf 16" o —I 10
Load2 Srow Lisial I plf 16" o
Z Apply auto-eccentricity
Add | Moadify Delete Delete all ‘ Save ag default loads ‘ [ o Do S e
™ Combine loads of same type in drawing
Self-weight Load face [all loads]
- Automatically BEhded in &
O e Sy ! “width [b) Depth (d)
£ Must b t 53 load
e i Load types and combinations
Load duration factar CD [~ Allive loads are construction loads
o v I Allroof live loads are construction loads
Dead
IBC deflection f [T able 1604.3)
’17 T_an years
e (Dcocupancy] i
115 o months
w [~ 7w forC loads [Note ]
T en days
Construction Long-term deflection [NDS 3.5.2]
15 Ten minutes
Wind/Seismic ¥ Include creep factar Ker
2 Innpact Total= [15 dead + live [all athers]
Apply options to
Concept Mode
= 0
ZE
L ;. pkf
200 0

Specify load properties then add load or modify selected load; or delete selected load.

—_—

Figure 95: Column Mode View (U.S. Edition)

The following Table Summarizes where information on each Part of Figure 95 can be found. The section

numbers have been hyperlinked for convenience:

Part

Section

Figure 95 (U.S.)

12.1

12.2

12.4

12.3

vl | W N

125
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10.1 Load Input
10.1.1 Name

Use the Name field to enter the name of the load you want to apply to the column. (Sizer generates an
appropriate name if you leave this field blank.) The list box beneath this field contains the names of all the
loads you have specified for this column. Click one to select it.

10.1.1.1 Type

This drop-down list specifies the type of load being applied. Sizer allows you to select from a variety of load
types, including dead, live, roof live (U.S. only), snow, wind, impact (U.S. only), sustained live (storage and
contained fluids) and dead (soil) (Canadian only), earthquake, and hydrostatic (Canada only, columns only).
The U.S. version also allows all live loads or all roof live loads to be considered a "construction" load, and will
use the appropriate duration factor if this is selected.

Depending on the load type specified, Sizer will apply the correct load duration factor and load combination
factor to each load combination. For the Canadian version, Sizer also applies the correct load factor. The
default load type is Dead.

10.1.2 Distribution

This drop-down list specifies the type of load distribution: Axial, Full Uniform Line, Partial Line, Full Uniform
Area, Partial Area, Triangular, Trapezoidal, Point and Applied Moment.

Axial loads are applied to the top of the column, where a positive value loads the column in compression.
The remaining loads are applied laterally and load the column as a beam.

For walls, an axial load is entered as a uniformly distributed line load along the top of the wall.
Sizer applies lateral loads to the face identified in the Load Face box of the Column screen.
10.1.3 Magnitude

This field specifies the magnitude(s) of the column load at the beginning and end of the loaded portion of the
member (For a Point load, only one load magnitude is specified.). True Uniform loads should have the same
magnitude at point a and b. Trapezoidal loads usually have different values for the two magnitudes.

Note that area loads are converted to and displayed as line loads (plf or kN/m) on the load diagram
10.1.4 Eccentricity

This field applies only to axial loads, with the same eccentricity for all. The bending effect is the same for an
eccentricity and a lateral load, when both have positive values.

10.1.5 Location From Bottom

This field specifies the location of the selected load. It is active if the load distribution is Partial Line, Partial
Area, Triangular, Trapezoidal, Point Load and Applied Moment.

For Partial Line loads, specify a start and an end measurement. For Triangular loads, specify a location where
the load is zero and a location for the maximum load. For Trapezoidal loads, specify the locations of the
minimum and maximum loads.
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b agnituide width Location from battom
Mame Type Diistribution paf in Start End
| JWind _~ | Partial &rea _ﬂl |1g | [
Laad] Dead Auial IDL 150 plf 16" 0"
Load? Snow Al UDL 16" 0"

W Apply auko-eccentricity
% trom Design Settings

| Add I | b adify ] Delete Delete all Save az defaul loads

¥ Combine loads of same bype in drawing

Figure 96: Column Mode Load Input
10.1.6 Combine Loads of Same Type in Drawing

This option only applies to the loading diagram. When enabled, individual loads are accumulated into a single
loading profile for each load type (dead, live, etc.). When not enabled, loads overlap with other loads of the
same type. The selected load appears in bold.

10.2 Self-Weight

— Self-weight

Automatically included in
loads analyziz

" Muzt be manually input az load

Figure 97: Column Mode Self-weight Input

If "automatically included in loads analysis" is selected by the user, the self-weight of a member is considered
in the design. The actual effects of self-weight are calculated by multiplying the specific gravity of the material
times the area of the section. This load is then added to the dead load when checked. Alternatively the self-
weight can be ignored or manually added by selecting "Must be manually input as load".

10.3 Load Face

— Load face [all loads]

fo ‘width [b) 7 Depth [d]

Figure 98: Column Mode Load Face
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10.4 Column Mode Load types and Combinations

Select Width if |lateral loads such as wind are applied to the narrow face of the member, or Depth if applied
to the wide face. All lateral loads and eccentric axial loads cause bending about the same axis.

Load types and combinations
[ A&lllive loads are construction loads

[ &l roof live loads are construction loads

IBC deflection factors [T able 1604.3)
-

[~ 7w tor CEC wind loads [Mote f]

Long-term deflection [HDS 3.5.2]

¥ Include creep Factar Ker:

Total= |1.5 dead + live [all others]

Figure 99: Column Mode Load types and Combinations

Sizer combines loads based on the Allowable Stress Design method using the basic load combinations in the
IBC/ASCE (US) and Limits States Design load combinations (Canada).”2

The User has the option of selecting whether or not to consider live and roof loads as construction loads, by
clicking the appropriate box.

10.5 Load Duration Factors (U.S. Only)

Load durahion factar CD

Ii Permanent
0.3 Dead
I'Ii Ten vears
Live [Occupancy]
IT Twao monthz
Show
Ii Seven days
Lt Conztruction
I'Iﬁi Ten minutes
: "Wind/S eizmic
2 Impact

Figure 100: Column Mode Load duration factor CD

Sizer applies load duration factors according to the load type. These factors are set to the standard NDS (U.S.
version) or CSA 086 (Canadian version) values by default but can be changed using this form. (Note that in
the Canadian version, when D > L, Sizer determines the default factor for standard term loads according to
the equation shown in CSA 086-14 6.3.2.3 - refer to the online help for details).*?
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10.6 Load Distribution and Combinations (Canadian)
Active whenever there is both a live or sustained live load and a snow load on the member.

To comply with NBC 4.1.5.5, this setting allows the user to create a set of load combinations without live and
snow loads in the same combination.?

10.6.1 Sustained Live Loads

The program now creates separate load combinations for D (+ Ds + H) + Ls or D (+Ds + H) + Lf, in addition to
the combinations D + (Ds + H) + Ls/f + L, when occupancy live loads and sustained loads are on the same
member. Refer to the section on Kp factor for the reason, and on the on-line help for a complete explanation.

10.6.2 Importance Category and factor

Once a Live, Snow, Wind, or Earthquake load type is selected in the load input, the Importance category and
factor will come available which allows the importance category for the load to be specified (ie. Low, Normal,
High, Post-disaster or Normal Part 9 Snow).

Suztained live loads due to...
[principal, companion]

|Stn:|rage, equiprent [1.5, 1.0] ﬂ

Importance category and Factor

|Momal — [ULS=10.5L5=10]  +|

Impartance factar not included in the input load
k agnitude - the program applies this factor later.

Figure 101: Sustained Live Loads and Importance category and factor

10.7 Options

Once more than one type of load is added, the option “Combine loads of same type in drawing “ will become
available, which affects the output of the software, where loads of the same type will be combined in the
drawing of the column.

Whenever a live or sustained live load and a snow load is input on a column, the “Live and snow loads come
directly from exterior surfaces” becomes available. By default it will it unchecked, but it is possible to have
it checked by default using the “Save as default settings” button found in the Load Input View. This option
was added as to comply with NBC 4.1.5.5, which allows you to create a set of load combinations without live
and snow loads in the same combination.?

Ootions
| Combine loads of same type in drawing

Live and snow loadz come directly
framm exterior suface

Figure 102: Column Mode Load input Options
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10.8 Deflection Factors (U.S. Only)
10.8.1 IBC Deflection Factors (US Only)

There are two leniencies offered in the IBC related to deflection. These optional IBC deflection factors can be
selected using two checkboxes.”

10.8.2 Use L+0.5D for deflection (note d)

The first allows the deflection resulting from L + D to be calculated using L+ 0.5D for wood structural members
having a moisture content under 16 percent at the time of installation and used in dry conditions.

10.8.3 0.42W for C&C Wind Loads (note f)

The second option is related to components and cladding wind loads, where deflection may be calculated
using only 70 percent of the wind load.

10.8.4 Long-term deflection (NDS 3.5.2)

The NDS provides guidance on considering the effects of long term deflection by increasing the contribution
of dead load by a creep factor, K, that typically ranges from 1.5 to 2; any value can be entered if the "Include
creep factor" is checked.!

10.8.5 Apply Options to Concept Mode

Apply options b
Concept Mode

Figure 103: Column Mode Apply Options to Concept Mode Button

This button in Beam Load View and Column Load View, is only active when there is a Concept mode file open,
and allows the application of the following settings to have an effect on Concept mode. This items can only
be accessed from Beam or Column mode, and are Self-weight, Line Loads applied over design span only, Long-
term deflection factor, Use L+0.5D for deflection, Load duration factors CD, Load combinations from...,
Temperature (from Beam View).
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11 Column Mode Points of Interest

I

Click the points of interest button on the toolbar to investigate the shear and moment at any point along the
length of column or beam. A point of interest is generated by specifying a location to perform the analysis.
Now click Add to add this to the list. Several points of interest can be specified.

After performing a design, the point of interest result will be shown in the Diagrams window and in the
Analysis results output.

% WoocWorks® Sizer 10.1 - [Column1: Points of Interest] =
3 File Mode Settings Design View Window Help NEIR
it i bd g | x4 | - |
ﬂ} D [ ﬁ‘%‘@‘ r”:ll'ﬂ E ‘ I @ | Sieect & seciion k| |
Location fram baltom
Name ft
] B
[Intersst Pt Ft of [rwersst £l — 10
Irkerest Pt.2 Pt of Intersst E
Irkerest PL3 Pt of Irterest 9
{9 |".
|J
” | Apply auto-ecceninciby

S |6k [ T im0 fElolcke ot L' Fri Diesion Setinegs |
|
|

. {6
| I
|

13
|
|

Y 0

Y

Figure 104: Inputting Points of Interest
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ﬁi WoodWorks® Sizer 10.1 - [: Wall Member Graphs] % S
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F File Mode Settings Design View Window Help
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-480 540
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View or print engineering analysis graphs.
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Figure 105: Points of Interest on Shear and Bending Moment Diagrams

5§ WoodWorks® Sizer 10.1 - [: Analysis Results]

| B File Mode Settings Design View Window Help
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I 1 Itern] Start End | Start End |
I ] e I e
Loadl Dead Axial UDL (Ecc. = 0.00™) 150 plf
Load2? Snow Awial UDL (Ece. = 0.00™) 300 plf
Load3 Wind Full UDL 200.0 PlE

LOAD COMBINATIONS: ASCE 7-10 / IBC 2012

0: SW (self-weight) results shown here are based on 1.667 plf
1: D only

2: DsS

31 D+.75 (S+. 6W)
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5: D+.6W
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Figure 106: Points of Interest Analysis Results
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12 Column Mode Design Process

12.1 Starting the Design Process

To start the design process, click design on the toolbar. Sizer performs an analysis and design of your column
with the information you entered and automatically displays the results.

If you specified (unknown) for some entries, Sizer selects a series of suitable sections that provide acceptable
results. If there are no (unknowns) and you have not specified ranges in the width or depth fields, Sizer does
a design check on the specified section and verifies that the results are within the selected design code’s
limits.

The number of sections that Sizer selects depends on how many fields you specified as (unknown) in the
column screen.

Sizer prompts you to save the current project prior to doing the design. To change this, choose one of the Save
Before Design options from the Settings menu.

Settings &J

Company Information ] Project Description ] Design Notes ]
Preferences l Design ] Default Values 1 Format ] View 1
Concept Mode options

r Double-click to create gridlines, columns, and beam
loads. (Always doubleclick coincident point loads )

¥ Allow supporting members to be deleted temporarity
v Generate materials list
¥ Generate design results for each member

[+ Design members individually

Beam and Column Mode options
I Show Loads view in a pop-up window
¥ Express beam or joist slope as rise/un
¥ Include Additional Design Data in results
¥ Include detailed bearing results
[ Express bearing reactions on joists as UDL
¥ Include stock length waming in results
¥ Show wood textures on members on screen

I Show wood textures on members in printed output

Start-up mode 1 Save before design?
" Concept Mode {* Prompt first
* Beam Mode " Blways save
" Column Mode " Never save

Note: The information will be saved as default for future sessions only #
you use the "Save as default” option in the Settings menu. |t is not
saved with the project or member files.

[ ok | (Camcel | pob |

Figure 107: Column Mode Settings Preferences
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12.1.1 Save Before Design (Prompt first)
Tells Sizer to prompt you to save the current worksheet prior to starting the design process. This is the default.
12.1.2 Save Before Design (Always save)

Tells Sizer always to save the current project automatically (without prompting you) prior to starting the
design process.

12.1.3 Save Before Design (Never save)

Tells Sizer not to save the current project prior to starting the design process. Sizer will not even prompt you
to save.

12.1.4 Viewing and Printing the Results

Once Sizer has designed the column, it creates results files. Sizer then gives you several options for viewing
the results.

12.2 Selecting Sections for Design Check

Sizer provides you with an extensive list of suggested sections for the column it is designing. To get more
details about a single section size, you can perform a design check on that section.

After running an initial design, select the section you want to check from the drop-down list entitled
Suggested Column Sections at the right side of the toolbar. Sizer automatically fills in the Species, Grade,
Width and Depth fields with the appropriate values. Sizer also automatically performs a design check on the
selected section.

The list of suggested sections on the toolbar remains available until you perform another design (rather than
a design check).

2w
% ‘ |Seleclasection ﬂ

Select a section -

| Bl7]

- D.Fir-L Ho.2 Bx6

' B i Detis MOS80 Inber Stud, S-PF, No.1
[DvFir-L Denze Mo.1 Bx6
D.Fir-L 55 Bx6
Hem-Fir No.2 646
Hermn-Fir No.1 Bx6

m

Laterl Supports

Hem-Fir 55 ExE
D.Fir-L [N] MNo.2 Gx6
D.Fir-L [N] Mo Bx6
D.Fir-L [M] 55 BxE
Hem-Fir [M] Mo.2 626

Hem-Fir [M] No.1 Bx6

Hem-Fir [M] 55 BxE

5-P-F Mo.2 BxB

5-P-F Mo.1 B« =

Figure 108: Selecting Sections for Column Design Check
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12.3 Analysis Results

Click the analysis button on the toolbar to see the analysis results (maximum shears, bending moments and

so on) for your column, beam-column or stud wall in tabular form.

%) WoodWorks® Sizer 10.1 - [: Analysis Results]

POINTS OF INTEREST (two shear values are shown at point load locations)

Location | Load | Shear | Moment 1

[£t] | Comb. | [ 1bs) | [1bs-£ft] |
| I I I
3.00 | 0 [] 0
| 1 1] o

|View or print enginesring analysis of loads on column

|| 5 File Mode Settings Design View Window Help _ =] x
2 - : e 7| el
DS HSS Mz B 2 @ | oot ecion B
LOADS: (force=lbs, pressure=psf, udl=plf, location=ft)
>>Self-weight autcmatically included<<
Load | Type IDistribution|Pat-| Location | Magnitude |Unit
1 I ltern| Start End | Start  End |
1 I 1----1 I 1-——--
Leadl Dead Axial UDL (Ece. = 0.00") s0 plf
Loadz Snow Axial UDL (Ece. = 0.00") 300 plf
| roaas Wind Full UDL 200.0 plf
LOAD COMBINATIONS: ASCE 7-10 / IBC 2012
0: SW (self-weight) results shown here are based on 1.667 plf
1: D only
2: D+s £
3t D+.75 (S+.6H)
4: .ED+.EW
5: D+.6W
D=dead L=live S=snow Wewind I=impact Lr=roof live Lc=concentrated E=earthquake
AXIAL, SEEAR and BENDING Values:
{ +ve axial = temsion ) (shear and bending are due to side loads only)
Load | Axial | Shear@ | Bending® | Span Bending
Combao | 1 bottom top | base 1 mag. 1loc.
I [ 1bs] | [ 1bs] | [lbs-£t] | [1lbs-£ft] [£2]
AAAAAAAA e e L
[ -1 o o [ o 0.0
2: -21 0 0 0 0 0.0
2 -61 0 0 0 a 0.0
3 -517 450 -450 0 1125 5.0
1 -137 600 -600 0 1500 5.0
5 1 -217 600 -600 0 1500 5.0

Figure 109: Column Mode Analysis Results
12.4 Design Results

If you specified any field as (unknown) for your column or stud wall, Sizer computes all the possible column,
beam-column or stud wall sections during the design process. It also computes the ratios of analysis/design
values for axial, bending, combined axial and bending, shear, and displacement for each section.

To see these results, click on the results button on the toolbar menu or choose Design Results (Suggested

Sections) from the View menu.
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ﬁ

WoodWorks® Sizer 10.1 - [: Design Results]
g

@ D

B} File Mode Settings Design View Window Help

& H@lal ns

| 1| 8| )| Fee

SUGGESTED SECTICHNS that PASSED the CCODE

CHECK:

Species | bxd | Axial |

Bending| Comb'd | Shear | Diap./

|
1 Grade 1 in | fe/Fe'| fb/Fb* | | tv/EFv'| Allow.
| | 1 I | I 1
D.Fir-L
: No.2 6x6 0.01
2w Dense Ho.2 616 0.00
= Ho.l (3 0.00
q* Dense No.l &xE 0.00
5* 58 6x6 0.00
Hem-Fir
&* Ho.2 6x6 0.01
T Ho.l 616 0.00
a*» 55 &x6 0.00
D.Fir-L (M)
L Ho.2 6x6 0.01
10* Ho.l (53 0.00
11* 55 6x6 0.00
Hem-Fir (M)
12% Ho.2 &x6 0.01
13= No.l 6x6 0.00
14w 58 6x6 0.00
5-pP-F
15* Ho.2 6x6 0.01
1e* Ho.1l 6x6 0.00
17 55 &x6 0.00
5. Pine
igw Ho.2 6x6 0.01
19+% Ho.2 Dense Ex6 0.01
20* Ho.l 6x6 0.01
21* Ho.l Dense 6x6 0.00
22% 55 &x6 0.00
D.Fir (5)
Ho.2 6x6 0.01
24% Ho.1 &x6 0.00
a5* 55 6x6 0.00
5-P-F (5)
2e* Ho.2 &x6 0.01
27 No.l 6x6 0.00
28w 58 6x6 0.00

»»For more detailed output, select a Suggested Section from the Data Bar.<<

DESIGN NOTES:

12.5 Design Check

View or print suggested column sections and their design performance,

Figure 110: Column Mode Design Results
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If you requested a specific column, beam-column, or stud size, Sizer performs a design check and computes

analysis and design values (for example axial, shear, and bending moment) for the section.

To see these results, none of the parameters can be left as (unknown). Then click check on the toolbar.
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19 WoodWorks® Sizer 10 - [; Design Check e e
|| L File Mode Setfings Design View Window Help _e]l=
] - =l I i ‘J, ey | 24
@ DiH@ e 7d B8 B| @ | [sortsmen |
Design Check Calculation Sheet
WoodWorks Sizer 10.1
Loads:
Load Type Distribution|Pat-| Location [ft]| Magnitude Unit
tern Start End Start End
Loadl Dead Axial UDL (Ecec. = 0.00") 150 plf
Load2 Snow Axial UDL (Ecc. = 0.00%) 300 plf
Load3 Wind Full UDL 200.0 plf
Self-weight Dead Axial UDL 13 plt
Lateral Reactions (lbs):
f . 4
y i 1 | |
=y E
o
@ L | =
o
ir
Unfactored:
Dead
Snow
Wind 1000 1000
Factored:
L=->R €00 600
Load comb 44 #4
Lumber Stud, S-P-F, No.1/No.2, 2x6 (1-1/2"x5-1/2")
Support: Lumber Stud Bottom plate, S-P-F Mo.1/Mo 2, Beanng length = stud thickness
Spaced at 16.0" ¢/c; Total length: 10
Pinned base; Load face = width(b). Ke x Lb: 1.0 x 0.0 = 0.0 [ft]: Ke x Ld: 1.0 x 10.0 = 10.0 [fi]. Lateral support: top =
Lb, bottom = Lb; Repatitive factor applied whare permitted (refer to online help)
Analysis vs. Allowable Stress (psi) and Deflection (in) using NDS 2012 :
Criterion Znalysis Value |Design Value |Analysis/Design
Shear fv = 109 Fe' = 216 fv/Fv' = 0.51
Bending(+) fb = 2380 Fb' = 2457 fb/Fb' = 0.97
Axial fo = 75 Fe' = 732 fe/Fc' = 0.10
Axial Bearing fc = 75 Fc* = 1455 fc/Fc* = 0.05
Support Bearing fcp = 75 Fop = 531 fop/Fop = 0.14
Combined (axia] compression + side load bending) |[Eq.5.9-3 = 1.00
Live Defl'n 0.93 = L/f129 1.00 = L/120 0.93
Total Defl'n 0.93 = L/129 1.00 = L/120 0.93

12.6 Printing Results

To print results, click on the print button when the result file or diagram screen that you wish to print is on

Figure 111: Column Mode Design Check

screen. To batch print the analysis diagrams for all load combinations, press Print All.

12.7 Analysis Diagrams

Click the diagram button on the toolbar to view the analysis diagrams. Sizer creates five analysis diagrams;
the load Envelope, Support, Shear, Bending, and Deflection diagrams.

To print the current diagram, click the print button on the toolbar

e View... — This button controls which analysis diagrams are shown, including the Load Envelope,
Reaction, Shear, Moment and Deflection diagrams. The Load Envelope diagram is not available when

Critical Results is selected as the load combination.

e Load Combinations — The diagram view results shown are based on the load combination selected in
this pull-down menu. When Critical Results is selected, the analysis diagrams shown are for the worst
case results of all load combinations. Load combination numbers shown correspond to those used

throughout Sizer (Analysis Results, Design Check, diagrams, etc.).
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13 Concept Mode

For a quick overview of how concept mode can be utilized to design structures see the following tutorial -
https://www.youtube.com/watch?v=a0AgTKNOW78&feature=youtu.be

By default, Sizer starts in Concept mode. If you wish, you can reconfigure Sizer to start in Beam mode or
Column mode by changing the default Startup Mode option in the Settings menu under Preferences. To
switch to Concept mode at any time, choose Concept from the Mode menu.

The Concept mode graphical work area allows you to quickly design a complete structure using columns,
walls, beams and joists. The Concept mode will only design for gravity type loads.

The Concept mode is meant to be used as a preliminary design step. For a more detailed design, individual
members can be imported from the Concept mode to Beam or Column mode.

Click items in the work area to select them. If you hold down the ctrl key when you click, you can add or
remove items from the currently selected set. You can choose Select All from the Edit menu to select all of
the items in the current view.

m File Mode Settings Edit Design View Window Help

== =]

2 3 4 5 6 7 8 9 10 11 12 13 14

Figure 112: Column Mode ToolBar

Create or Manage Project
Switch Modes
Floor and Roof Levels
Grid View
Column View
Wall View
Beam View
Joist View
Load View
. Material Design Groups
. Run
. Elevation View
. Print
. Materials Database Editor

W NOUhWNPRE

i el e
A WN PO

13 Concept Mode
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13.1.1 Concept Mode Design Assumptions

Concept Mode Design Assumptions include:

Columns and Walls are pinned at both ends
Combined (Axial and lateral) load cannot be applied

No Bearing Design

No Pattern Loading

Cannot define eccentric loading
Beam fully supported at top edge

93

It is possible to refine the design of a member after running the initial design, by transferring a member into

Beam or Column Mode.

13.2 Levels

Click on the level button on the toolbar menu. The Levels dialog opens and allows you to specify the elevation

for each level of your structure.

To add level elevations, enter a new value and click Add. The maximum number of new levels is six.

Floor and Roof Levels

Lewvel Elervation

26 ft
Floor 1 1o
Floor 2 18"

[ Cop
Add | Modiy |

Delete ‘

o]

|

Figure 113: Floor and Roof Levels

When design of a structure has already begun, the option of copying the selected levels to the new ones is

visible. Sizer will not, however, convert roof joists to floor joists or vice versa.

To modify any existing level elevation, select it, enter a new value and click Modify.

To delete a level elevation, select it and click Delete.

Click OK to save your changes or click Cancel to discard your changes.

The Levels dialog is also used to change to different levels. Select a level by clicking on it so that it is
highlighted. Click OK and Sizer will change to the selected level. Another way to change to different levels is

by using the drop-list in the toolbar.
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14 Concept Mode Desigh Groups

14.1 Why they are used

The Sizer design process is based on “design groups”. Design groups allow you to group similar members
together for the design process. Sizer determines the lightest section size that can be used for each of the
design groups, based on the most critical member in each group.

You can make your group divisions as coarse or as fine as you wish. Anything from a single group for all beams
to a separate beam group for each beam is acceptable. However, a single group for all beams will likely result
in excessively large section size for many beams. Similarly, a separate beam group for each beam (while
determining the optimal size for each beam) results in an excessively large number of different sections for
construction.

14.2 How to create them

Design groups are created using a dialog, as described in the following sections. To help you get started, Sizer
provides default design groups for each major structural element:

e Column for columns

e Wall for walls

Beam for beams
FloorJoist for floor joists
RoofJoist for roof joists

14.3 Group Dialog

To open the group dialog for each structural element, first select the appropriate “View” (ie. Column View,
Wall View, Beam View, etc.), then click on the Material Design groups button to open the dialog field.

To create a new group, enter appropriate values in the dialog fields and then click Add.

To change a design group, select the group from the list, change any of the values in the dialog fields and
then click Modify.

To delete a design group, select the group from the list and then click Delete.
14.4 Column Groups

Click column on the toolbar to change the view to Columns. Now click Groups on the toolbar. The dialog box
named Column Design Groups opens.
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Column Design Groups

M ame W This group to be designed by \Woadw'orks Sizer

Material | Timber-zoft -

- | 180
Species  |D.FirL -
Grade or o2 = | 180
Comb't £ L

width |[unkn0wn] LJ to |[unkn0wn] l] in

0K
Fire resistance

Cancel Mo, of sides expozed |4 * |  [0=norating)

Fire endurance rating |60 mit.

Fire pratection |N0ne lJ

Add Depth |[unknown] LJ ta |[unknown] L] in
Rename d tran 0
[~ Laterally supported [b] [ Dy service
™ Laterally supported [d) [

Figure 114: Column Design Groups
14.5 Column Dialog Items
14.5.1 Name

This field contains the name of the currently selected group. The list beneath contains all the column groups
created. Click on a group to select it. Once highlighted, you can modify or delete it.

14.5.2 To Be Designed

Select this check box if the design group is to-be-designed. Leave it unchecked if the design group is not-to-
be-designed. Unchecking it disables all field selections. Either design group supports and transfers loads.

14.5.3 Material

This drop-down list specifies the material database. The standard choices include timber, multi-ply lumber,
glulam and a number of others. The default for columns is Softwood Timber.

14.5.4 Species

This drop-down list specifies the species of wood to use for the design process. Available species depend on
the selected database, but common choices for timber are D.Fir-L, Hem-Fir, S—~P—F and S.Pine. The default is
the first species in the list.

14.5.5 Grade or Combination

This drop-down list specifies the grades of wood to use for the design process. Available grades depend on
the selected database, but common choices for timber are No. 2, Dense No. 2 (U.S. Only), No.1 and Dense
No.1 (U.S. Only). The default is No. 2.
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14.5.6 Width

These two drop-down lists determine the width range of the sections to be considered in the design process.
Available widths depend on the selected database, species and grade. The default selection is (unknown) for
each of the lists, which forces the design process to select from the full range of section widths. To specify a
limited range of widths to be considered, select a different width in either or both of the lists.

14.5.7 Depth

These two drop-down lists determine the depth range of the sections to be considered in the design process.
Available depths depend on the selected database, species, grade and width. The default selection is
(unknown) for each of the lists, which forces the design process to select from the full range of section depths.

To specify a limited range of depths to be considered, select a different depth in either or both of the lists.
14.5.8 Lateral Support

Designers have the option of specifying whether either the width or depth of the column is laterally
supported. Leaving the criteria unchecked means no lateral support is to be provided to the column.

14.5.9 Dry Service

This check box is checked if the service condition of the design group is dry. If the service condition is wet,
this box should be unchecked.

14.5.10 No. Of Sides Exposed (U.S. Only)

Select the number of sides of the member that are exposed for calculating fire endurance rating. The
selections are 0, 3 or 4 sides. Select 0 to indicate that the member is fully sheathed and no fire resistance
calculation is to be performed.

14.5.11 Fire Endurance Rating (U.S. Only)

Enter the required fire endurance time. Do not enter a value greater than 60 minutes as this falls outside the
research upon which the methodology is based. Sizer will attempt to find a section whose fire endurance
meets or exceeds the value you enter, according to IBC 721.6.3.7

14.5.12 Fire Protection

Sizer allows user to select whether additional fire protection is to be provided to the column. The Designer
has the option of selection none, 15.9 mm Type-X Gypsum, or 2-ply 15.9 mm Type-X Gypsum.

14.5.13 Column Assumptions
Note that Sizer defaults to the following assumptions:

e Columns are pinned at both ends.
e Columns are laterally restrained only at the ends.
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14.6 Wall Groups

Click wall on the toolbar to change to Walls view. Now click Groups on the toolbar. The dialog box named
Wall Design Groups opens.

Wall Design Groups

v This group to be designed by wWoodwarks Sizer

M aterial W Dreflection limits
Species lm Lives Lo {W
Grade or m : 120
Comb'ty |
Add width |2 ERAE Elw
Depth ][unknnwn] ﬂ ta |[unknown] lJ in
Spacing m i

ok el e ID—

Eatcel v Laterally supported (b) W Dy zervice
[~ Laterally supparted [d) ¥ Repet

M arne

Rename

Figure 115: Wall Design Groups
14.6.1 Wall Dialog Items

When creating design groups for walls, you use a dialog similar to the one used to create design groups for
columns. The additional information in the beam dialog is described below.

14.6.2 Spacing

This drop-down list specifies the stud spacing. You can select one of three standard spacing’s or enter your
own value.

14.6.3 Repetitive Member Factor (U.S.) Load Sharing System Factor (Canadian)

Sizer assumes that all walls act as a system and as a default applies the repetitive member factor Cr for the
U.S. or the system factor Ky for Canada.

14.6.4 Wall Assumptions
Note that Sizer defaults to the following assumptions:
e Walls are pinned at both ends.

e Walls are prevented from buckling about the weak axis by wall sheathing.
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14.7 Beam Groups

Click beam on the toolbar to change to Beams view. Now click Groups on the toolbar. The dialog entitled
Beam Design Groups opens.

Beam Design Groups

M arme 1 W This group ta be designed by ‘Woodworks Sizer

J Deflection Limitz

b aterial |Timher-suﬂ

- Live: L/ 360
Species {D.FIr-L _'J =

Grade or Tatal: L/ |240
Comb'n IND'2 L]

width  |lunknown] v 1o [funknown]  +] in
Depth j[unknuwn] .j to |[unknu:uwn] L] in
Rename Load transfer |0

W Laterally supported [top) [v Dy zervice

[ Laterally supported [bottam] [ Flepebiive

— Fire resistance

Mo, of sides exposed |3 - [0 = ro rating]
Fire endurance rating  |B0 it

Fire pratection JNDHE LJ

Figure 116: Beam Design Groups
14.7.1 Beam Dialog Items

When creating design groups for beams, you use a dialog similar to the one used to create design groups for
columns and walls. The additional information in the beam dialog is described below.

14.7.2 Material

In addition to the standard choices such as timber and glulam, new material databases have been added to
include SCL (Structural Composite Lumber) materials for beams only. This material is more commonly known
as Parallel Strand Lumber (PSL), Laminated Strand Lumber (LSL) or Laminated Veneer Lumber (LVL).

14.7.3 Deflection Limits
The Live field specifies the maximum allowed deflection of the design group member for live loads.

The Total field specifies the maximum allowed deflection of the design group member for total loads.
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14.7.4 Laterally Supported

Select this check box if the top of the beam is laterally braced continuously while the bottom is laterally
restrained only at supports.

Note: This selection is only available for glulam (Canadian only). For all other materials, notes are provided in
the output specifying the necessary lateral support.

14.7.5 Load Transfer Number (beam-to-beam)

This field determines how loads are transferred from beams of one group to beams of another group. Loads
always transfer from a group with a higher load transfer number to a group with a lower load transfer num-
ber. For instance, in order to transfer the load from one beam directly to another beam the supported beam
needs a higher Load Transfer number than the supporting beam. Use numbers between 0 (default) and 99.
The actual Load Transfer number is not significant, a supported member only needs to have a higher number
than the supporting member.

14.8 Joist Design Group

Click joist on the toolbar to change the view to Joists. Now click Groups on the toolbar. The dialog entitled
Joist Design Groups opens.

Joist Design Groups

Group Type Static
% Roof joists Iv This group to be designed by 'Woodwarks SIZER
" Floor joists VETCE A rr——— Deflection Limits
Foof Groups Species m Live: L/ |240

Mame |Foaf_Jst] Grads [No3 = Tatal: LY (180

Width J[unknawn] j to I[unknawn] j in
Depth |[unknown] LJ ko ][unknown] j in
Spacing |24 | i

Add | T

[¥ Laterally supported [top) v Dy service

Fename [~ Laterally supparted [bottam) ¥ Fiepetitive member

Ok | Cahcel

Figure 117: Joist Design Group

14.8.1 Floor Joist Vibration (Canada Only)

When using floor joists, the sheathing thickness, lateral support and connection to subfloor can be selected
from a drop-down list for the determination of floor vibration.
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14.8.2 Joist Dialog Items

When creating design groups for joists, you use a dialog similar to the one used to create design groups for
columns, walls and beams. The additional information in the joist dialog is described below.

14.8.3 Material

Standard choices for joists include I-joists and dimension lumber. Visually graded dimension lumber is
referred to as Lumber and machine stress rated dimension lumber as MSR Lumber. The default is Softwood
Lumber.

14.8.4 Grade

Available grades depend on the selected database, but common choices for lumber are Select Structural,
No.1 and No. 2. The default is No. 2.

14.8.5 Spacing
This drop-down list specifies the joist spacing. Select one of three standard spacing’s or enter your own value.
14.8.6 Design Groups Summary

Once you have specified your design groups, you can create your structure in the Concept mode.

15 Concept Mode Gridlines and Gridpoints

Gridlines are horizontal (East-West) or vertical (North-South) lines positioned on the work area. Gridlines
appear as dark blue dashed lines in the Grid view. The intersection of a North-South gridline with an East-
West gridline is a gridpoint.

When you change from Grid view to any other view, the gridlines appear as light gray dashed lines.

Under View in the Settings menu, a snap increment option is available for gridlines. A snap increment allows
you to determine the smallest increment a newly created gridpoint will move or “snap” to.

@ WoodWorks® Sizer 10.1 - [Concept2: Grid View] = I = K|
ﬁ File Mode Settings Edit Design View Window Help
/\ A8, ] = 2wl e [ [
lI. & jEHE £ 1 1 | @ Level |Roof |
@ 2 =i

Figure 118: Grid View Button in Toolbar
15.1 Automatic Generation

This feature makes a simple task of producing a screen full of gridlines at regular intervals. First start a new
Concept mode project. Next, from the menu bar select Settings|Change...|View and enter the desired
gridline interval as the N-S and E-W snap increments. Press the Ok button and from the menu bar select
Edit| Generate Grid.
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15.2 View Options

101

Choose the View tab from the Settings Dialog. This tab allows you to specify different viewing options such

as the size of the viewing area, the snap increment, the percentage zoom, and member names.

et

15.3 Viewing Area

These fields specify the maximum viewing area in plan for the North-South and East-West directions.

15.4 Snap Increment

V¥ Gridpaint elevations

Mote: The infarmation will be saved as default for future sessions only f
you use the "Save as default” option in the Settings menu. It will be
saved with the Concept Mode file.

Settings
Company Information ] Project Description 1 Design Motes 1
Preferences ] Design ] Default Values ] Format View
Vigwing area
These settings apply
Notth-South |15 it to Concept Mode,
Flan View
East-West |60 ft
Display
Snap increment v Snapped co-ordinate
in status bar
North-South |12 in W Member names
I Group names
East-West 12 in ¢

ok | Cancel ]

Figure 119: Concept Mode Settings View

This specifies the smallest increment a newly created gridpoint will move or “snap” to. For example, a snap

increment of 2.0 ft allows you to place gridpoints at 10.0, 12.0 and 14.0 ft, but not at 9.0 or 11.0 ft.

15.5 Display

These options allow you to include additional information on the diagrams for viewing or printing. This
includes the snapped coordinates, the member names, and the group names.
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15.6 Gridlines

Click grid on the toolbar. The grid button on the toolbar appears as light gray to indicate the view. The Sizer
window title also indicates the current view. There are two quick methods for creating gridlines in concept
mode, either automatically generation or manual placed.

@ ‘WoodWorks® Sizer 10.1 - [Concept2: Grid View] |
I ﬁ File Meode Settings Edit Design View Window Help = |[ 5 =
/\ S, 2w — 1 [
lI' & H w @ Level [Roof -
@ = —

n

iy

0 1l 2 [ "ol 50l

Click in work area to create intersecting gridlines; in margin to create one line Roof: 10° Xz 38" Y:1'

Figure 120: Grid View before Generating
15.6.1 Automatic Gridline Generation

The automatic gridline generation is dependent on the specified snap increment of the model. Click Settings,
Change, and navigate to the View tab. Modify the snap increment as desired. Press OK.

Next Click Edit, Generate Grid, or Ctrl+shift+g, to create gridlines based on the specified snap increment.
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Figure 121: Grid generated based on specified snap increment

15.6.2 Manually placing Gridlines

Alternatively to utilizing the Generate Grid button, gridlines can be placed manually by clicking on the blank
gridline screen. Point close to where you want to place a gridpoint and click to create it.

The first time you click in the work area, Sizer creates a North-South gridline designated A and an East-West
gridline designated 1. The intersection of these gridlines is at gridpoint A.1. (Gridline intersections are
referred to as character.number.) Note that gridpoints will snap to the nearest increment specified in the
View tab. To create more gridpoints along an existing gridline, click at the required position along the existing
gridline. You can place as many gridpoints as you wish in the work area.
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15.6.3 Moving Gridlines

To move a gridline, click on it and hold the mouse button and drag it (which changes to red) to the position
you want. Use ctrl-click to select multiple gridlines. Dragging any one of the selected gridlines moves all of
them.

Alternatively, once a gridline has been placed, its location can be modified using the concept mode data bar
(See section 19.6.5 through 19.6.8)

To deselect a gridline, ctrl-click it. To deselect all selected gridlines, click any blank spot in the work area.
15.6.4 Removing Unwanted Gridlines

To delete individual gridlines, select them by clicking on them so that they appear in red and then press the
DELETE key on the keyboard.

You cannot delete a gridline that has a wall or column located on it.

Should you accidentally generate a screen full of gridlines you can easily delete them. First make sure that
the Grid button on the toolbar is the active button. From the menu bar select Edit|Select All. Then press the
Del key. Sizer will delete all unused gridlines and will issue a warning for each gridline that is in use and cannot
be removed.

Selecting the Generate Gridlines item on the Edit menu automatically generates gridlines over the whole
viewing area. The spacing between gridlines equals the current snap increment, which is set under the View
tab of the Settings options. If you make a mistake and generate gridlines at the wrong increment you need
only use the Select All item of the Edit menu and then press the DELETE key. This will remove all gridlines
that are currently not “in use” by members.

15.6.5 Concept Mode Data Bar

The Concept Mode Data toolbar is active in the grid view when a gridline or gridpoint is selected. The Concept
Mode Data toolbar will display information on the selected item, including gridline name, gridline position
and gridpoint elevation.

15.6.6 Gridline Name
If a gridline is selected, the Concept Mode Data toolbar will indicate the name of the gridline.

The gridline name can be changed by typing over the existing name included in the toolbar.

Name |1 120 ft

—

Figure 122: Gridline Input

15.6.7 Gridline Position

If a gridline is selected, the Concept Mode Data toolbar will indicate the position of the gridline as the distance
from the parallel axis (either X or Y). For example, if a gridline runs East-West, the position indicated will be
the Y-coordinate.

The gridline position can be changed by typing over the existing name included in the toolbar.
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15.6.8 Gridpoint Elevation

If a gridpoint is selected, the Concept Mode Data toolbar will indicate the gridpoint elevation.

| |
Gridpaint Elevation 20 ft

Figure 123: Gridpoint Elevation Input

The gridpoint elevation can be changed by typing over the existing elevation in the toolbar. If a gridpoint
elevation is changed, a plus or minus elevation will appear beside the gridpoint on the Grid view to indicate
its elevation in reference to the elevation of the current level.
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Figure 124: Modifying Gridlines

To create a structure with sloped members (such as a gable roof), you need to specify non-standard eleva-
tions for some members. In Sizer you specify gridpoint elevations from ground level.

Changing the elevation at a gridpoint changes a column’s or wall’s height at that point. Naturally, this affects
the results of the design process.

The elevation of a gridpoint specifies the elevation of all beams and joists supported by the column or wall
located at the gridpoint. You cannot have two beams at different elevations supported at the same gridpoint.
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16 Concept Mode Columns
16.1 Creating Columns

Click column on the toolbar. The column button on the toolbar appears as light gray to indicate the view. The
Sizer window title also indicates the current view.

H File Mode Settings Edit Design View Window Help
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Figure 125: Column View
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All to-be-designed columns appear as hollow blue squares, while not-to-be-designed columns appear as solid
blue squares.

In Walls, Beams, Joists, and Loads view, columns appear as light grey squares.
16.2 Columns

New columns must be added to existing column groups. If you have created column design groups, simply
choose the appropriate group from the drop-down list included in the Concept Mode Data toolbar. If you
have not created the column design groups, click the groups button on the toolbar to access the dialog for
creating column and wall groups. See section 4.3 for more details.

Columns must be created on a gridpoint. Click a gridpoint to create a column there. Click on any position
other than a gridpoint is ignored.

16.3 Deleting Columns
Click a column to select it. Selected columns appear red.

To delete a column, select it and press the DELETE key on the keyboard. To delete multiple columns at once,
hold the control key, select the desired columns to be deleted (Columns will be highlighted in Red), then
press the DELETE key.

16.4 Concept Mode Data Bar

The Concept Mode Data toolbar is active in the Column view when a column is selected. The Concept Mode
Data toolbar will display information on the selected item, including the column name and the column group
name.

Concept Mode Data Bar |E|
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Figure 126: Specifying Column Group ToolBar
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16.5 Column Name
If a column is selected, the Concept Mode Data toolbar will display the column name.

As a default, the column name is cl for the first column, c2 for the second, and so on. This can be changed
however by typing over the existing name included in the toolbar Column Group.

If a column is selected, the Concept Mode Data toolbar indicates which column design group it belongs to.

The group of a column can be changed by selecting a different group from the drop-down list included in the
toolbar.

17 Concept Mode Walls
17.1 Creating Walls

Click wall on the toolbar. The wall button on the toolbar appears as light gray to indicate the view. The Sizer
window title also indicates the current view.

m File: Mode Settings Edit Design View Window Help
| i%|=| | 7|D & i(m|a

Figure 127: Wall View
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All to-be-designed walls appear as hollow blue lines, while not-to-be designed walls appear as solid blue lines.

In Columns, Beams, Joists, and Loads view, walls appear solid gray lines. In Grid view, the walls are shown as
light grey lines.

17.2 Walls

New walls must be added to existing wall groups. If you have created the wall design groups, simply choose
the appropriate group from the drop-down list at the right of the status bar. If you have not created the wall
design groups, click groups on the toolbar to access the dialog for creating column and wall groups.

To create a wall, drag from the start gridpoint to the end gridpoint. As you drag, Sizer displays a solid “rubber
band” line showing where the wall will go. Release the mouse button at the gridpoint where you wish to end
the wall. Sizer draws the wall between the two gridpoints.

You can create walls between any two gridpoints. One wall can cross (or intersect, if you prefer) another wall,
but two walls cannot overlap. For example, you cannot create two walls between the same pair of gridpoints.
Sizer indicates an error if you try to overlap walls.

Even if a wall spans several gridpoints, it is treated as continuous. However, if you create several walls in a
row, spanning a series of gridpoints along one gridline, the walls are treated as discontinuous. This does not
affect the design results unless the discontinuous wall segments belong to different wall design groups.

Previous versions of Sizer required that a wall or beam on a lower-story support an upper story wall. This
limitation has been removed and joist areas can now support upper story walls in two ways:

17 Concept Mode Walls
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17.2.1 End of a Cantilevered Joist Area

Walls can sit on the end of cantilevered joist areas. Please refer to Sizer's online help and the examples in
this document for further details.

17.2.2 Across the Interior of a Joist Area

A joist area where the joist direction is not parallel to a wall can now support that wall. The wall produces a
uniformly distributed load which results in a point load on each joist in the joist area. Please refer to Sizer's
online help and the examples in this document for further details.

17.3 Deleting Walls
Click a wall to select it. Selected walls appear red.

To delete a wall, select it and press the DELETE key on the keyboard. To delete multiple walls at once, hold
the control key, select the desired columns to be deleted (Walls will be highlighted in Red), then press the
DELETE key.

17.4 Concept Mode Data Bar

The Concept Mode Data toolbar is active in the Wall view when a wall is selected. The Concept Mode Data
toolbar will display information on the selected item, including the wall name and the wall group name.
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Figure 128: Specifying Wall Group ToolBar
17.5 Wall Name
If a wall is selected, the Concept Mode Data toolbar will display the wall name.

As a default, the wall name is wl for the first wall, w2 for the second, and so on. This can be changed however
by typing over the existing name included in the toolbar.

17.6 Wall Group
If a wall is selected, the Concept Mode Data toolbar indicates which wall design group it belongs to.

The group of a wall can be changed by selecting a different group from the drop-down list included in the
toolbar.

17.7 Examples of Walls Supported by Joist Areas
17.7.1 Basic Rules

1. A Wall cannot be supported by a 3-sided joist area.
2. A wall can be supported by a 4-sided joist area on the floor below if the wall extends exactly from
one edge joist to the other. This ensures that it is fully supported and that it loads all of the joists.
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3. Ifthe wall spans the interior of the joist area, it must be parallel to all but possibly one of the underly-
ing supports of the joist area. Thus if there are four supports under a multi-span joist area, the wall
must be parallel to at least three of them. This ensures that the outermost (or edge) joists in the joist
area are the critical ones.

4. Walls can always be supported at the end of cantilevered joists.

Refer to the online help for more information about Wall Supports.

o | 10 20l

Figure 129: Concept Mode First Floor Wall View

o | I 10l 200

Figure 130: Concept Mode Second Floor Wall View
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In this example there are two walls (w1l and w2) supporting a joist area on the first level. It is not possible to
place a wall along gridline C because it would not be parallel to either w1l or w2 below. A wall on the second
level must be parallel to at least 1 (i.e. 2 — 1 = 1) of the joist supports on the first level. This is the case for wall
w3.

In the same example, a wall can be placed at the end of the cantilevered joist area, and such is the case for
wall w4.

It is worth noting that, as in previous versions of Sizer, a second level wall could be placed directly over any
of the first level walls. The load would then be transferred directly to the lower wall.

17.8 Partial Wall on joist area

Sizer allows partial walls to be placed on joist areas if there is a supporting wall below it or if it is at the end
of a cantilevered joist area. However, these partial walls will not be carried by the joists, but extend to a wall
or the ground below.

In this example, we are on the second floor. Wall w4 and wall wé are allowed, but the joist area does not
support them. They extend down to the ground. You can check to see that w4 and w6 extend from the top
storey to the ground by clicking the elevation view for gridlines 2 or 8. Wall w5 is supported by the wall
below. An attempt to create a wall from B6 to C6 fails because it does not span the whole extent of the joist
area. An attempt to create a wall from B6 to F6 fails, because part of the wall is not supported by the joist
area.
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Figure 131: Partial Wall on Joist Area First Floor Wall View
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Figure 132: Partial Wall on Joist Area Second Floor Wall View

18 Concept Mode Beams
18.1 Creating Beams

Click beam on the toolbar. The beam button on the toolbar appears as light grey to indicate the Beam view.
The Sizer window title bar also indicates the current view.
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Figure 133: Beam View
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All to-be-designed beams appear as hollow blue lines, while not-to-be designed beams appear as solid blue
lines.

In Columns, Walls, Joists, and Loads view, beams appear as solid grey lines. In Grid view, beams appear as
light grey solid lines.

18.2 Beams

New beams must be added to existing beam groups. If you have created the beam design groups, simply
choose the appropriate group from the drop-down list included in the Concept Mode Data toolbar.
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To create a beam, drag from the start gridpoint to the end gridpoint. As you drag, Sizer displays a solid green
“rubber band” line showing where the beam will go. Release the mouse button at the gridpoint where you
wish to end the beam. Sizer draws the beam between the two gridpoints.

You can create beams between any two gridpoints. One beam can cross another beam, but two beams cannot
overlap. For example, you cannot create two beams between the same pair of gridpoints. Sizer indicates an
error if you try to overlap beams.

Even if a beam spans several gridpoints, it is treated as continuous. However, if you create several beams in
a row, spanning a series of gridpoints along one gridline, the beams are treated as discontinuous.

18.3 Deleting Beams

To delete a beam, select it and press the DELETE key on the keyboard. To delete multiple beams at once, hold
the control key, select the desired columns to be deleted (Beams will be highlighted in Red), then press the
DELETE key.

18.4 Concept Mode Data Bar

The Concept Mode Data toolbar is active in the Beam view when a beam is selected. The Concept Mode Data
toolbar will display information on the selected item, including the beam name and the beam group name.
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Figure 134: Specifying Beam Group Toolbar
18.5 Beam Name
If a beam is selected, the Concept Mode Data toolbar will display the beam name.

As a default, the beam name is b1 for the first beam, b2 for the second, and so on. This can be changed
however by typing over the existing name included in the toolbar.

18.6 Beam Group

If a beam is selected, the Concept Mode Data toolbar indicates which beam design group it belongs to. The
group of a beam can be changed by selecting a different group from the drop-down list included in the
toolbar.

18.7 Examples of Beam Supports in Concept Mode
18.7.1 Beam supported by 2 other beams

In this example, beam group Beam1 has a load transfer number of 0. In order to create b3, its beam group,
Beam2, must have a higher load transfer number than the supporting beams. In this case, a load transfer
number of 1 or higher for Beam2 would work. The load transfer number is entered in the beam groups dialog
(press the Groups button after pressing the Beam button on the toolbar while in Concept mode).
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Figure 135: Beams Supported by Two Other Beams

18.7.2 Sloped beam supported by 2 other beams

Gridpoint elevations of support points must be entered explicitly when they differ from the elevation of the
floor level. From the previous example, the elevation of beam b2 has been increased by 2 feet. In order to
create beam b3 it is also necessary to raise the elevation of the support point C6 to the same elevation as the
rest of the supporting beam b2.
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Figure 136: Beam supported by 2 other beams
18.8 Sloped beam supported by more than 2 other beams

The slope of a beam with more than 2 possible supports is now defined by the elevation of the two extreme
supports. In this example, the slope of beam b4 is defined by the elevation of beam b1 at elevation 10 feet
and the column at gridpoint C7 with an elevation of 15 feet. This can be done by going to Grid View, Selecting
on a specific grid point, and modifying the elevation in the dialog box.

The column at gridpoint C3 and the cantilevered end of beam b2 also support b4 because their elevations lie
along the slope of b4, and, as noted in the previous example, the elevations of the support points have been
entered explicitly.
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Figure 137: Sloped Beam Supported by more than 2 other Beams Input
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Figure 138: Sloped Beam Supported by more than 2 other Beams Top View

Beam b3 does not support b4 even though the support gridpoint has been raised to the correct elevation.
This is because the beam b3 is at a lower elevation. Its elevation is defined by the columns at B6 and D6.

The column at C5 also does not support beam b4 because its gridpoint elevation has not been raised to meet
the beam. The plan and elevation views shown here illustrates these points.
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Figure 139: Sloped Beam Supported by more than 2 other Beams Side View
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19 Concept Mode Joists
19.1 Creating Joists

Click joist on the toolbar. The joist button on the toolbar appears as light grey to indicate the Joists view. The
Sizer window title also indicates the current view.
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Figure 140: Joist View
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All to-be-designed joist areas appear as solid blue outlines with a blue direction indicator. All not-to-be-
designed joist areas appear as solid blue outlines with a black direction indicator.

19.2 Joists

New joists must be added to existing joist groups. If you have created the joist design groups, simply choose
the appropriate group from the drop-down list in the Concept Mode Data toolbar. To create a rectangular
joist area, click on the four gridpoints at the corners of the area in question. As you click, a rubber-band line
stretches from one gridpoint to the next. Sizer encloses the joist area defined by these four gridpoints with a
solid blue outline. Within this outline is a double-headed arrow showing the direction of the joists. The arrow
is blue for joists to-be-designed and black for joists not-to-be-designed. To create a triangular joist area, click
on the same gridpoint for the first and fourth points.

Joist areas can be either simply supported, multi-span or cantilevered. Joist areas must have at least two
supporting beams or walls. If there are four supporting beams or walls, Sizer assumes the joists span the
shorter direction. Where the number of supporting beams or walls exceeds four, you should define several
joist areas, each with no more than four supporting beams or walls.

19.3 Deleting Joists

To delete a joist area, select it and press the DELETE key on the keyboard. If the joist area supports a load,
Sizer does not allow you to delete it. To delete multiple joists at once, hold the control key, select the desired
columns to be deleted (Joists will be highlighted in Red), then press the DELETE key.

19.4 Concept Mode Data Bar

The Concept Mode Data toolbar is active in the Joist view when a joist area is selected. The Concept Mode
Data toolbar will display information on the selected item, including the joist area name, the joist areas group
name, and the joist areas direction.
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Figure 141: Specifying Joist Group ToolBar
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19.5 Joist Area Name
If a joist area is selected, the Concept Mode Data toolbar will display the joist area name.

As a default, the joist area name is j1 for the first joist area, j2 for the second, and so on. This can be changed
however by typing over the existing name included in the toolbar.

19.6 Joist Area Group
If a joist area is selected, the Concept Mode Data toolbar indicates which beam design group it belongs to.

The group of a joist area can be changed by selecting a different group from the drop-down list included in
the toolbar.

19.7 Joist Area Direction
If a beam is selected, the Concept Mode Data toolbar indicates the direction which the joist area spans.

The direction of a joist area can be changed by selecting an alternate direction from the drop-down list
included in the toolbar. Note that an alternate direction is only available if there are beams or walls in the
alternate direction to support the joists.

19.7.1 Examples for Joist Areas Sloped Joists and Gridpoint Elevations

The slope of a joist area is determined by the gridpoint elevations of the members that support it rather than
by the elevations at the corners of the joist area itself. This is significant when you want to create a canti-
levered joist area that sits on 2 beams at different elevations.
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19.7.2 Maximum of 6 potential supports per member type

Error Message: “Unable to create joist area. There are more than six beams forming potential supports for
the joist area in both directions. See on-line help for full explanation.”

Sizer is limited to considering a maximum of six potential support members of one type. In this example, an
attempt to create the joist area C3-C11-G11-G3 fails because there are 5 beam supports in the E-W direction
and 2 beam supports in the N-S direction, creating a total of 7 beams forming potential supports for the joist
area in both directions. This example would not have failed had one of the beams been removed or replaced
by a wall.
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Figure 142: Maximum of 6 potential supports per member type
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19.7.3 Maximum of 6 spans or 6 supports

Error Message: “Unable to create joist area. Too many supporting beams and walls in one direction: no more
than 6 supports or 6 spans on joists are allowed. See on-line help for dull explanation.”

Sizer limits multi-span joists to a maximum of 6 supports or 6 spans. In this example, an attempt to create
the joist area C3-C9-G9-G3 fails because there are 4 beam supports and 3 wall supports in the E-W direction,
exceeding the maximum of 6 supports of both types in that direction, but no supports in the N-S direction.
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Figure 143: Maximum of 6 spans or 6 supports

19 Concept Mode Joists



WoodWorks® Software User Guide 120

19.7.4 Only one valid span direction

Two walls have been added to the previous example, allowing us to create a joist area running in the E-W
direction. E-W is the only feasible joist direction as there are still too many supports in the N-S direction. Note
that we have not exceeded the limit of 6 beams or 6 walls in both directions.
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Figure 144: Only One Valid Span Direction
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19.7.5 Partial Supports
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Error Message: “Unable to create joist area. There is a beam or a wall which supports part of the joist area.

See on-line help for full explanation.”

Sizer does not permit partial supports. In this example, an attempt to create the joist area B2-B4-E4-E2 fails
because beam b2 only supports some of the joists in the N-S direction, and there are no supports for joist in

the E-W direction.
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Figure 145: Partial Supports
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19.7.6 Partial Supports are ignored if another direction can be spanned

Two beams have been added to the previous example, running in the N-S direction. Therefore it is possible
to create a joist area running in the E-W direction, even though there is a partial support disqualifying the N-
S direction.
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Figure 146: Partial Supports are ignored if Another Direction can be spanned
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19.7.7 Angled Partial Supports

Error Message: “Unable to create joist area. There is a beam or a wall which supports only part of the joist
area. See on-line help for full explanation.”

Joist areas cannot be placed over angled partial supports. In this example, the partial support is at an angle
to the joists in both directions so that it supports some of the joists in both directions. This makes it impossible
to create a joist area.
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Figure 147: Angled Partial Supports
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19.7.8 Partial Supports are ignored when they lie at a different elevation than the joists

In this example, the end of the partial support has been elevated 2 feet above the other supports so that it
no longer is able to support any of the joists. It is now possible to create a joist area with joists running in
either direction. Sizer assumes that the column supporting the elevated beam pierces the joist area.
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Figure 148: Partial Supports are ignored when they lie at a different elevation than the joists
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19.7.9 Out-of-plane supports

Error Message: “Unable to create joist area. There are more than two potential supports and they do not lie
in the same plane. This is true either for both joist directions, or for the only direction for which are enough
supports. See on-line help for full explanation.”

When there are more than two supports, Sizer does not permit out-of-plane supports. In this example, an
attempt to create the joist area B3-B7-E7-E3fails because all three wall supports do not lie in the same plane.
A solution in this case might be to create two separate joist areas, B3-B5-E5-E3 and B5-B7-E7-ES5.
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Figure 149: Out-of-plane Supports
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19.7.10 Out-of-plane joist areas

Error Message: “The Following Joist areas could not be designed because they do not lie in a plane: j1.
However, loads can be transferred from the joist area to supporting members. See on-line help for full
explanation.”

Sizer cannot design out-of-plane joist areas. Despite the fact that the two beam supports do not lie in the
same plane — support C6-F6 is sloped and support C3-F3 is horizontal — the joist area C3-C6-F6-F3 can be
create, but when completing the design, the Error Message will appear. However, Sizer cannot design such
out-of-plane joist areas. Note that if there are more than two supports, they must all lie in the same plane.

Figure 150: Out-of-plane joist areas
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19.7.11 Supports Intersect under a joist area

Error Message: “Unable to create joist area. Beams or walls supporting joist area in same direction intersect.
See on-line help for full explanation.”

In this example, an attempt to create the joist area B2-B6-E6-E2 fails because the potential supports b2 and
b3 intersect within the joist area. It is, however, possible to create a joist area that does not include the
intersection; B2-B6-C6-C2 is allowed because the intersection is outside the joist area.

Figure 151: Supports Intersect Under a Joist Area
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19.7.12 Supports Intersect at the edge of a joist area

Error Message: “Unable to create joist area. Beams or walls supporting joist area in same direction intersect.
See on-line help for full explanation.”

In this example, an attempt to create the joist area B2-B6-E6-E2 fails because potential supports b5 and b2
meet on the edge of the joist area. Not all joists would have the same number of supports if this was allowed.

b1

Figure 152: Supports Intersect at End of Joist Area
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19.7.13 Example of Transferring Joists from Concept to Beam Mode
Select Joist for transfer to Beam mode

Now that Sizer permits multi-span joist areas and wall loads on joist areas, it is no longer the case that the
longest joist from the joist area is critical. You are now given a choice between the two joist edges when
transferring the joist to beam mode from concept mode. During the design process of the Concept mode, the
edges are designed separately and the more critical side controls the design.
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Figure 153: Example of Transferring Joists from Concept Mode to Beam Mode
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20 Concept Mode Loads

1l

20.1 Creating Loads

130

Click load on the toolbar. The load button on the toolbar appears as light grey to indicate Loads view. The
Sizer window title also indicates the current view.
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Figure 154: Load View

In Loads view, area loads appear as diagonal blue lines. Area loads appear as cross-hatched diagonal lines if
both live and dead area loads are applied to the same area. Line loads appear as solid blue lines in Loads

view.

In Grid, Column, Wall, Beam, and Joist views, loads are not shown.
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Figure 155: Loaded Structure
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Before you create a load, you must choose its type and its magnitude. This is done through the Concept Mode
Data Bar by selecting the load type (dead, live, snow, wind, earthquake etc.) from the Type drop-down list
and selecting the load distribution (Line, Area or Point). Then enter the magnitude of the load as a numeric
value in the field directly to the right of the Type drop-down list. To load a rectangular area, click on the four
gridpoints at the corners of the area in question. As you click, a rubber-band line stretches from one gridpoint
to the next. Sizer fills the load area defined by these four gridpoints with diagonal blue lines.

Since a structure may not be rectangular, Sizer allows you to create a load area larger than the structure. The
load is automatically applied only to the joists contained within the selected area. To create a uniformly
distributed line load, double-click a beam. The loaded beam is displayed in blue. Load walls the same way.
You can create any number of overlapping loads.

20.2 Deleting Loads
To delete an area or beam load, select it and press the DELETE key on the keyboard
20.3 Concept Mode Data Bar

The Concept Mode Data toolbar is active in the Load view when a load is selected. The Concept Mode Data
toolbar allows you to edit and displays information on the selected load. This includes the load name, type,
and magnitude.

Concept Mode Data Bar

Loads. |Load! w| Mag |10500  psf

Level |Roof -

Type: |Dead | Digtribution; |Area "l

Figure 156: Specifying Loads Toolbar

Note: To select a load, click on the load. Selected loads appear in red. If loads overlap, simply click repeatedly
until you reach the desired load.

20.4 Load Name
If a load is selected, the Concept Mode Data toolbar will display the load name.

As a default, the load name is load1 for the first load, load2 for the second, and so on. This can be changed
however by typing over the existing name included in the toolbar.

20.5 Load Type

If a load is selected, the Concept Mode Data toolbar will display the load type. This drop-down list contains
the types of loads available (dead or live).

Note: Live loads applied on the roof level are automatically treated as Snow loads. To specify other load types
for roofs (e.g. Wind), change the load duration factor for the Snow load type in the Load Duration Factors
dialog box (U.S. only).

20.6 Load Magnitude

If a load is selected, the Concept Mode Data toolbar will display the load type. This field allows you to assign
the magnitude for an area load (psf or kN/m2) or for a line load (plf or kN/m).
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20.7 Loads and Load Combinations

20.7.1 Load Direction

All live and dead loads are applied vertically downward.
20.7.2 Load Location

Sizer automatically applies dead loads along the length of a sloped member. Live loads are applied along the
horizontal projected length of a sloped member.

20.7.3 Load Combinations
Combinations are automatically generated for the following loads:

e dead load only
e dead and live loads

20.7.4 Pattern Loads

Pattern loads are only available in Beam mode for live, snow, wind, construction (U.S. only) and impact loads
(U.S. only) on multi-span beams.

20.7.5 Load Transfer
Loads are transferred in Concept mode using the following rules:

e Joists transfer to supporting beams or walls.

e Beams transfer to supporting beams or columns.

o Walls transfer to supporting walls or beams on a lower floor.
e Columns transfer to columns or beams on a lower floor.

Sizer determines whether a beam is supporting or supported based solely on the Load Transfer Number (LT#)
entered for the beam’s design group. A beam with a higher LT# always transfers loads to beams with lower
LT#’s. In other words, a beam with a lower LT# always supports a beam with a higher LT#.

There are two points to note, however:

e Sizer determines maximum joist and beam reactions from a structural analysis of each member. In
the case of joist areas, Sizer only analyzes the first and last joists by determining the reactions at the
two supports of the first and last joists. Sizer uses these computed reactions as the start and end
values of a distributed load on the supporting beams or walls. It is assumed that the resulting
distributed load varies linearly between the first and last joists. In the case of a rectangular joist area
on parallel supports, this produces a uniformly distributed load on the beam or wall. Any other
conditions produce a trapezoidal load on the beam or wall. Should uplift occur at one end of a joist
area but not the other, Sizer computes two triangular distributed loads—a positive load over a portion
of the supporting member and a negative load over the remainder of the member.

e Walls supported by beams on a lower floor cannot span over a column unless the beam is continuous
over the column.
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21 Concept Mode Elevation View

i}

Sizer includes a feature to view the elevation or cross-section of your structure along any gridline. To do
this, change to the Grid view and select any gridline in either the North-South or East-West directions. The
selected gridline will appear in red. Now click on the elevation view button and the program automatically
displays the elevation view along the selected gridline.

ﬁ WoodWorks® Sizer 10.1 - [Conceptl: Elevat\'_ =SHEC X
fr File Mode Settings  Edit Design View Window Help — || %
\ o FE = 2
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Roof: 20 #: 65 ¥: 25'
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Figure 157: Example Elevation View
21.1 Member Display
The elevation view displays members in the following fashion:

o Members that are on the selected gridline are shown in red.

e Members that are not on the current gridline and are South or East of the gridline are shown in light
grey lines.

o Members that are not on the current gridline and are North or West of the gridline are shown in dark
grey lines.
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21.2 View Options

134

The elevation view can be enhanced to include the member names and the group names by selecting these
options in the View tab from the Settings dialog.

Settings

Company Information ] Project Description ] Design Motes
Preferences ] Design ] Default Values ] Format View

r— Viewing area
_ These settings apply
Height 45 ft to Concept Mode,

East-West |20 ft

Blevation View

Diisplay

[~ Snap increment [v Snapped co-ordinate
in status bar

[ Member names

[ Group names

¥ Gridpoirt elevations

Mote: The information will be saved as default for future sessions only
you use the "Save as default” option in the Settings menu. I wil be
saved with the Concept Maode file.

Figure 158: Concept Mode View Settings
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22 Concept Mode Design Process

szl

22.1 Starting the Design Process

To start the design process, click design on the toolbar. Sizer performs an analysis and a design of your
structure with the information you entered and automatically displays the results.

Sizer normally prompts you to save the current project prior to doing the design. To change this, choose one
of the Save Before Design options from the Preferences tab under the Settings dialog.

Settings E

Company Information ] Project Description ] Design Motes ]
Preferences l Diesign ] Defautt Values ] Format ] View ]
—Concept Mode options

= Double-click to create gridlines, columns, and beam
loads. [Always double-click coincident point loads )

[v Allow supporting members to be deleted temporarily
¥ Generate materals list
[¥ (Generate design results for each member

¥ Design members individually

Beam and Column Mode options -
| Show Loads view in a pop-up window
[ Express beam or joist slope as fise/mn
¥ Include Additional Design Data in results
¥ Include detailed bearing results
| Express bearing reactions on joists as UDL
[v Include stock length waming in results
¥ Show wood textures on members on screen

[~ Show wood textures on members in printed output

Start-up mode Save before design?
™ Concept Mode * Prompt first
{* Beam Mode " Always save
™ Column Mode | | " Mever save

Mote: The information will be saved as default for future sessions only
. you use the "Save as default” option in the Settings menu. | is not
saved with the project or member files.

Figure 159: Sizer Design Settings - Preferences
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22.2 Limiting the Design

By default, Sizer designs the elements for your entire project. However, you can force Sizer to design only the
elements on the current level.

To limit the design, choose Design Current Level Only from the Preferences item under the Settings menu.

To design the elements for the entire project, choose Design Entire Structure from the Preferences tab under
the Settings dialog.

22.3 Viewing and Printing the Results

=

Once Sizer has designed the elements in your project, it automatically displays the design summary on the
screen.

tg} WoodWorks® Sizer 10.1 - [: Results bmeu_ = | B

El File Mode Settings Edit Design View Window Help = |[ 5] %
— sExd
@ s H‘ﬂi‘m M‘m ﬁf‘@@

WoodWeoerks 8 I ZER - Software for Wood Design
II Untitled Sizer 10.1 16 May, 2014 9:37

COMPANY 1 PROJECT

RESULTS by GROUP - NDS 2012

SUGGESTED SECTICNS by GROUP for LEVEL 1 - ROOF

Roof J=tl Lumber-soft D.Fir-L No.3 2r12 @ 24
Walll Lumber Stud D.Fir-L Stud 2x4 @ 24

CRITICAL MEMEERS and DESIGN CRITERIA

Group Member Criterion Bnalysis/Design Values
Roof Jstl j1 Bending 0.82
Walll wé Bxial 0.63

DESIGN NOTES:

1. Please verify that the default deflection limits are appropriate
for your application.

. DESIGN GROUP OCCURS ON MULTIPLE LEVELS: the lower level result
is considered the final design and appears in the Materials List.

3. ROOF LIVE LOAD: treated as a snow load with corresponding duration
factor. Add an empty roof level to bypass this interpretation.

4. BEARING: the designer i= responsible for ensuring that adequate
bearing is provided.

5. Sawn lumber bending members shall be laterally supported according to
the provisions of NHDS Clause 4.4.1.

6. FIRE RATING: Joists, wall studs, and multi-ply members are not rated 1l
for fire endurance.

8

View or print suggested sections and design values for critical sections. Roof: 10' X2 30' ¥: 45

Figure 160: Results by Group
Use the scrollbars (or the PgUp and PgDn keys) to scroll though the results.

To close the results window, double-click the close box in the top left corner of the window.
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To redisplay the design results at any time, choose Design Results from the View menu.

To print the results, choose Print from the File menu. The Print submenu provides several options (such as
Suggested Sections).

There are new files and diagrams available for printing in Concept mode.

Reactions at Base drawing shows that Column and Wall reactions at the base of a structure.
Results by Member shows the design response of all the members in each design group.
Design Members Individually shows the design of each member in the entire structure.

Materials List tabulates all the material used in the structure.

23 Concept Mode Advanced Features
23.1 Performing a Detailed Design

The Concept mode design process computes the lightest acceptable section size for each design group.
However, these results show only a limited amount of detail, and they do not indicate the margins by which
the sections passed the various criteria (bending, shear and deflection).

Sizer can perform a detailed design for single beams, joists, columns and walls. This is done by importing the
critical member into the Beam or Column mode. To import, click on the critical member so that it appears in
red, and then press the mode button on the main toolbar. This imports the member into the appropriate single
member mode for a more detail design and analysis.

Sizer first determines the reactions of the other members to be transferred to the selected one, and converts
the reactions to the appropriate types of loads. Sizer then transfers these loads (along with all the design
group information) to Beam or Column mode, where you can perform a detailed design or code check on the
member.

The load names of these transferred loads indicate where each of the loads are coming from. For example, a
load named 1_j1 would come from joist area j1.

Note: You cannot transfer a member from Beam mode or Column mode back to Concept mode.

t agnitude Ecoentricity
Mame Type Digtribution Ibs [ir.)
I Dead jﬁxial Lﬂh 288 I ]EI ]
; 1288 lbs
2 cf Live Al 1000 Ibe o
3 b Dead Al 36 |bz o
4 hd Dead Aial B36 Ihs o
5 bd Live Al 1000 Ibe o
] Apply auto-eccentricity
Add M odify Delete Delete all Save as default Iu:uadsj I o fiam Desir 5 atlings

Figure 161: Beam Mode Load View

23 Concept Mode Advanced Features



WoodWorks® Software User Guide 138

23.2 Reactions at Base

Select this option from the View menu (or from the right-button context menu) to display wall and column
reactions at the base of the structure. Wall loads are output as line loads (plf or kN/m) and columns loads as
point loads (Ibs or kN).

Due to the way Sizer designs walls it is possible that, for some layouts, the sum of the reactions will exceed
the sum of the applied loads. This occurs when the intensity of loads applied to the top of a wall is not uniform
along the entire wall length. Sizer designs walls by determining the largest load on a single wall stud within
the wall. This same design load becomes the reaction that is transferred to a lower story as a uniform load
along the entire length of the wall. This is a conservative approach since the single largest load at the top
becomes the uniform reaction at the bottom.

@ WoodWorks® Sizer 10.1 - [Concept2: Reactions at Base] - - - o e e S
I] m File Mode Settings Edit Design View Window Help —|[=] =
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- | ] | ] | ] | ] a
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30|
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A | ] | ] | ] | ] a
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1520 D 2893 D 2893 D 2893 D 1817 D
20| E
c2 c7 c10 cls cl18
B [ ] [ ] [ ] [ ] [ ]
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1520 D 2893 D 2893 D 2893 D 1817 D
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Reactions: D= Dead L= Live 5= Snow W= Wind Lr= Live Roof E= Earthquake I[=Impact U= Uplift (columnsin poundsa Ground: 0 X: 45" Y0

Figure 162: Reactions at Base
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23.3 Materials List

139

Select this option from the View menu (or from the right-button context menu) to display a list of materials.

All the materials used in the structure are listed in a table, organized by group. The table includes the number

of pieces for each length of the material, area of floors, roofs and walls, total length of joist trimmers and

wall plates.

f) WoodWorks® Sizer 10.1 - [: Materials List] . - C=NAcyl X |
I] File Mode Settings Edit Design View Window Help - |[F] %
L2nd
N 5%|e==| H: 7| 0|5 B @
ﬂ' W ‘ | 144 & a
-
Column Group Material Height Ply Pcs. Total Length
Columnl Timber-soft Ho.2 10.00 1 40 400.0
D.Fir-L 8 x 8
Joist Group Material Joist Area Max. Length Pecs. Ttl Len. Sfc. Area
Roof Jstl Lumber-soft dis 10.00 & 60.0 100
D.Fir-L di4 10.00 & 60.0 100
No.3 dis 10.00 & 60.0 100
2 x 12 die 10.00 3 €0.0 100
di7 10.00 & 60.0 100
dia 10.00 [ 60.0 100
dis 10.00 [ 60.0 100
dz20 10.00 & 60.0 100
dz21 10.00 3 €0.0 100
da2z2 10.00 & 60.0 100
d23 10.00 [ 60.0 100
dz24 10.00 & 60.0 100
Trimmers: 240.0
Roof_Jstl totals: 960.0 1200
Total Roof Area = 1200
Floor_Jstl Lumber-soft ji 10.00 7 70.0 100
D.Fir-L jz 10.00 7 70.0 100
NHo.3 j3 10.00 7 T0.0 100
2 x 10 j4 10.00 7, 70.0 100
i5 10.00 T 70.0 100
je 10.00 T T70.0 100
3 i 10.00 7 70.0 100
je 10.00 7 T0.0 100
319; 10.00 i T70.0 100
jio 10.00 T T70.0 100
ji1 10.00 7 70.0 100
jia 10.00 7 T0.0 100
Trimmers: 240.0
Floor_Jstl totals: 1080.0 1200
Total Floor Area o 1200
Wall Group Material Wall Max. Length Pecs. Ttl Len. Sfc. Area
Total Wall Area . 0 52
View or print list of materials used in concept design. Floor1: 10 %15 Y: 45

Figure 163: Material List
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23.4 Results by Member
23.4.1 Designed by Group

Each member is listed in a table that displays how it performed with respect to various design criteria
(bending, shear, deflection, axial, and fire endurance). The information in this table can be used to evaluate
which members in a group are the least or most “stressed”. You can disable this feature in the Settings
Preferences tab. Activating this feature increases the time it takes Sizer to complete a design.

t3) WoodWorks® Sizer 10.1 - [: Results by Group] -
Bl File Mode Settings Edit Design View Window Help - &%

Y] % =] 3 0| 0|9 |jw|0| =|B|D|6/G

WHoodWorks SIZER- Software for Wood Design
Untitled Sizer 10.1 16 May,2014 10:41 I

COMPANY | FROJECT

RESULTS by GROUP - NDS 2012

SUGGESTED SECTIONS by GROUP for LEVEL 2 - ROOF

Roof Jstl Lumber-soft D.Fizr-1L Fo.3 2x12 @ 24
Beaml Timber-soft D.Fir-1L Ho.2 €x14
Columnl Timber-sofc D.Fir-1L NHeo.2 Bx8

SUGGESTED SECTIONS by GROUF for LEVEL 1 - FLOOR

Floor_Jstl Lumber-scft D.Fir-1L Ho.3 2x10 819-3/186
Beaml Timber-soft D.Fir-L No.2 6exl4
Columni Timber-soft D.Fir-L No.2 Bx8

CRITICAL MEMBERS and DESIGN CRITERIA

Group Member Criterion Analysis/Design Values
Roof Jscl dis Bending 0.82
Floor_Jstl J1 Bending 0.88
Beaml bo Bending (£) 0.77
Columnl c6 Axial (1) 0.65

DESIGN NOTES:

1. Flease verify that the default deflection limits are appropriate
for your application.

2. DESIGN GROUP OCCURS ON MULTIPLE LEVELS: the lower level result
is considered the final design and appears in the Materials List.

3. ROOF LIVE LOAD: treated as a snow load with corresponding duration
factor. Add an empty roof level to bypass this interpretacion.

4. BEARTING: the designer is responsible for ensuring that adeguate
bearing is provided.

5. Sawn lumber bending members shall be laterally supported according to
the provisgionsz of WDS Clause 4.4.1.

6. FIRE RATING: Joists, wall studs, and multi-ply members are not rated
for fire andurance,

|View or print suggested sections and design values for critical sections. Ground:0* X: 15' Y: 45'

Figure 164: Designed by Group

23 Concept Mode Advanced Features



WoodWorks® Software User Guide 141

23.4.2 Individual Design

Sizer includes an option that allows you to design each member of the structure individually rather than
designing using the worst case member in the design group. You can enable this feature through the Settings
Preferences tab by checking the Design members individually box. This option will modify the Results by
Member report to include the design for each member along with information on how each member

performed.
@ WoodWorks® Sizer 10.1 - [: Results by Member] - L — - C="rc
[I Er File Mode Settings Edit Design View Window Help =|8i%
£ 2nd
A %= 12 7| D| w2 =8| W|B|G
-
LEVEL 2 - ROOF
Member Group Section/Ply +Mom -Mom Shear Axial Defl'n Fire Critical
di3l Roof_ Jstl 2x%12 0.82 - 0.21 - 0.16 - Bending
dl4 Roof_Jstl 2x12 0.82 - 0.21 ! 0.16 - Bending
dils Roof Jstl 2xl2 0.82 = 0.21 = 0.16 = Bendin
dig Roof_Jstl 2xl2 0.82 = 0.21 = 0.16 =
dl7 Roof_Jstl 2x12 0.82 = 0.21 = 0.1e = v
dlg Roof_Jstl 2x12 0.82 - 0.21 - 0.16 - Bending =
dl9 Roof_Jstl 2xlz 0.82 = 0.21 = 0.16 — Bending
d20 Roof_ Jstl 2x12 0.82 - 0.21 - 0.16 - Bending
d21 Roof Jstl 2x12 0.82 - 0.21 - 0.16 - Bending
da2z2 Roof_Jstl 2x12 0.82 - 0.21 - 0.186 - Bending
da3s Roof_Jstl 2x12 0.82 - 0.21 - 0.16 = Bending
d24 Roof_Jstl 2x12 0.82 = 0.21 = 0.16 - Bending
b32 Beaml 6x10 0.59 = 0.20 = 0.29 - Bending
b33 Beaml 6x6 0.06 - 0.01 - 0.05 - Bending II
b34 Beaml 6x10 0.59 = 0.20 5 0.29 — Bending
b35 Beaml 6xé 0.06 = 0.01 = 0.05 — Bending
b36 Beaml 6x10 0.59 = 0.20 = 0.29 - Bending
b37 Beaml Ex6 0.08 - 0.01 - 0.05 - Bending
b38 Beaml &x10 0.59 - 0.20 = 0.29 - Bending
b3s Beaml 6x10 0.59 — 0.20 = 0.29 =
b40 Beaml 6x14 0.58 = 0.25 = 0.20 -
b4l Beaml 6x6 0.06 = 0.01 = 0.05 =
b4z Beaml 6x10 0.58 = 0.20 = 0.29 =
b43 Beaml 6x14 0.58 = 0.25 i 0.20 -
b44 Beaml 6xé& 0.06 = 0.01 = 0.05 -
b45s Beaml Exé 0.06 = 0.01 = 0.05 =
b46 Beaml 6x14 0.58 - 0.25 - 0.20 -
ba7 Beaml 6x10 0.59 - 0.20 - 0.29 -
b4s Beaml 6x6 0.06 = 0.01 = 0.05 =
b4as Beaml Ex10 0.59 - 0.20 - 0.29 -
bs0 Beaml 6x14 0.58 = 0.25 = 0.20 -~ Bending
b51 Beaml 6x10 0.59 = 0.20 = 0.29 - Bending
b52 Beaml 6xé 0.06 = 0.01 . 0.05 — DBending
b53 Beaml 6x10 0.58 S 0.20 = 0.29 — Bending
b54 Beaml 6x10 0.58 = 0.20 = 0.29 - Bending
b55 Beaml 6x6 0.06 = 0.01 = 0.05 - Bending
b56 Beaml 6x10 0.59 - 0.20 - 0.29 - Bending
bs7 Beaml &x10 0.59 = 0.20 = 0.29 - Bending
bS58 Beaml 6x10 0.59 - 0.20 - 0.29 - Bending
b5s9 Beaml 6x6 0.06 = 0.01 = 0.05 = Bending
bé&o Beaml 6x10 0.58 = 0.20 = 0.29 = Bending
bél Beaml 6x& 0.06 = 0.01 = 0.05 - Bending o
View or print detailed concept mode design for each building member. Floor1: 10 X:15 Y: 45

Figure 165: Individual Design
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24 About Shearwalls

Shearwalls is an engineering design aid for lateral wind and seismic load determination and for the design of
shearwalls for buildings subject to these loads. Shearwalls will:

e Import CAD drawings in .emf, .wmf, .bmp or .pdf files to establish the building footprint for each level

e Model wood structures with up to six stories

e Automatically calculate seismic and wind loads based on the building code, relevant standards and
site information

e Accept user specified seismic and wind loads applied to building surfaces

e Accept input for dead loads and wind uplift loads acting on shearwalls

e Distribute shear forces to shearwalls using either a flexible or rigid diaphragm analysis (including
torsional effects)

o Accept input of forces applied directly to shearwalls to adjust the shearline load distributions

o Allow the specification of openings in shearwalls, such as windows and doors

Design shearwalls for their sheathing thickness and nailing requirements

Determine the capacity of wall sheathing and nailing to resist wind suction

Specify required hold-down forces for shearwall segments

Specify required dragstrut forces across openings and at the ends of shearwalls

Design standard shearwalls with hold-downs at each segment, perforated shearwalls (U.S. only) or
shearwalls with anchorages in lieu of hold-downs (Canada only).

Getting Started Button — Provides instructions on the main steps required to design a building using
Shearwalls. Check out the following tutorials which show how to design a simple structure using shearwalls:

Canadian - https://www.youtube.com/watch?v=chBez-UFAwQ&feature=youtu.be

U.S. - https://www.youtube.com/watch ?v=K9X8us4gX-M

24.1 User Interface

File Edit Settings.. Hold-downs... Action WView Window Help
D2 |e|&| 6/ m|m| LI calze (@ [F

Figure 166: Shearwalls Toolbar

M E[B|%

The toolbar across the top of the main window is split into three groups of buttons:

e File Operations: New, Open, Save, Print

BIER=E=]

Figure 167: Shearwalls Toolbar Part 1
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Actions: Import, Structure, Walls, Openings, Extend Walls Upward, Roof Blocks, Building Site, Generate Loads,
Loads and Forces, Run Design

Figure 168: Shearwalls Toolbar Part 2

Views: Plan View, Form View, Elevation View, Results View, View Log Files, Accept Design
‘ B fEE ‘

Figure 169: Shearwalls Toolbar Part 3
For both the Action and the View buttons, a depressed button indicates the current activity or view.

24.2 Status Bar

The bar at the bottom of the screen displays a line of text that contains hints and instructions to the user,
and descriptions of the programs buttons, menu items, and data fields. Consult the status bar when you are
uncertain as to how to proceed.

IDrag the mouse to create building blocks, mowve or resize the rectangles, or enter levels data in input form X 4.98 Y: 4.98' I

Figure 170: Shearwalls Status Bar

25 Shearwalls Design Settings
25.1 General

Shearwalls includes a comprehensive Settings dialog box that is accessed by pressing the Settings button in
the data bar. It allows the user to control graphical interface options such as the units, format, font sizes,
view area and snap increments; to specify design settings; and to filter what will be shown in the Plan,
Elevation and Results views.

The Settings menu options are organized into nine tabs:

Design, Default Values, View, Hold-downs, Format, Company Information, Options, Project Description, and
Loads and Forces.

A general description of these settings is given in the following. Note that the settings for each tab of the
dialog box are independent of those for all other tabs.

Check out the following Tutorials in regards to the Shearwalls Design Settings:
Canadian - https://www.youtube.com/watch ?v=wHoxqWifnvg&feature=youtu.be

U.S. - https://www.youtube.com/watch?v=4Pap1YfQdEE
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Figure 171 shows the Shearwalls Design tab for the Canadian edition of the software and Figure 172 shows
the Shearwalls Design tab for the U.S. edition of the software.

- T |-l

Settings —
Default Values I View ] Company Information ] Project Description ]
Design ] Hold-downs ] Format 1 Options I Loads and Forces ]
Design procedures Shearwall offsets
Design code Mazdmum
m
CSA0BG14/7 (2010 ~ ohon ofzct
Mazdmum Joist
Wind load generafin procedure elevation offset depths
[NBC Low-ise 8 Ed

1~ Shearwall rgidity per unit length
¢ Use sheanwall capacity to

[~ Shearwall materials

O All shearwalls on sheariines have

same mater
Diszble gyp: ntribution for
seismic desi

O Disable gyp! ntribution for
wind design

rigidity

" Shearwall ual rigidity

" Manual input lative: rigidity

& Useshea eflection to
calculate rigidity

F Distribute forces to wall
segments based on rigidity

Height restrictions for wind loads
" Use eaves height
" Use mean

" Use ridge

Hold-down forces jemed on -
" Shearwal A
& Applied loads

Ppply height4o-width ratio to
@ Eachblock " Entire structure

Dirag strut force: on
" Shearwall i
{+ Applied loags™

1~ Moisture: conditigj
Fabrication envice
15 57 A

dry dry

* However, capacity used for seismic

[ Save as default for new files

discortinuities as per NBC 4.1.8.15 (4)

Reset original settings

OK | Cancel | : ‘ Help

Figure 171: Shearwalls Settings — Design Tab (Canadian)

The following Table Summarizes where information on each Part of Figure 239 can be found. The section
numbers have been hyperlinked for convenience:

Section

Part Figure 171 (Canadian)

31.2.2

31.2.4/31.2.5

31.2.10

31.2.9

31.2.18

31.2.11

31.2.13

31.2.14

O| 0| N| o | | W| N

31.2.16
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Settings — - M
Default Values ] View 1 Company Information ] Project Description
Design 1 Hold-downs ] Format 1 (ptions ] Loads and Forces

~ Design procedures -
Wind load generatijgn procedure
[ASCE 7-10 Directi 2l (All heights) [

¥ Include deflection analysis

i~ Local building code capacity modification —

Collector forces based on...
Hold-down  Drag strut

F7 forces
Shearwall
capacity e

Applied loads (v {*

Wind [1 Seismic |

Shearwall rigidity per unit length -

¢~ Use shearwall capacity to
approximate rigidity

145

W Disregard sheEZheigm-todwidth
limitations " Shearwalls have equal rgidity

‘Worst-case rigid vs. flexible diaphragms
v {envelope design) " Manual input ive rigidity

¢ Use shearwal

— lgnore non-wood-panel contribution... ion to calculate

forall  when combined with ngldrty
walls locked structural I Distribute forces to wall segments
ood panels based on rigidity
Wind
i (including |
Seismic O rh fiberboard) Service conditions

Fabric In-service
— Seismic wood pangfland fiberboard Moisture * "‘W& [—_—]
¥ Alow 3.5: to-width ratios

Temperature T'—‘H}DF

Qut-of plane she assumption
¥ JZ-span 3span — Apply height-to-width ratio to... -
— J | % Eachblo
" Entire stru

Maximum shearline offset
Plan Vvation

]D'E ft i[;i;tths o 3 ‘

Reset original settings

[~ Save as default for new files

[ ok | Concel ] ] Help ]

Figure 172: Shearwalls Settings — Design Tab (U.S.)

The following Table Summarizes where information on each Part of Figure 172 can be found. The section
numbers have been hyperlinked for convenience:

Section

Part Figure 172 (U.S.)

1 31.21

31.2.4/31.2.5
31.2.6

31.27

31.2.8

31.2.12

31.2.13

2
3
4
5
6 31.2.11
7
8
9

31.2.15

10 31.2.17
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25.2.1 Design Procedures — Wind Load Design Standard (U.S.)

Design procedures allows the user to select whether to generate wind loads using ASCE 7-10 Directional (All
heights) or ASCE 7-10 Envelope (Low-rise).® Selecting a deflection analysis not only activates the calculation
of shearwall deflections, it also activates the option of distributing forces based on stiffness derived from
deflections.

Design procedures

Wind load generation procedure

W Include deflection analysis

Figure 173: Wind Load Generation Procedure (U.S.)

25.2.2 Design Procedures (Canadian)

Design procedures allows the user to select the Design Code and the Wind load generation procedure. The
software can perform the design based on the CSA 086-09/NBC 2010 or the CSA 086-14/ NBC 2010.%%23 The
software can generate wind loads following NBC Low-rise Figure 1-7/8 or following NBC High-rise Figure I-15.
Selecting a deflection analysis not only activates the calculation of shearwall deflections, it also activates the
option of distributing forces based on stiffness derived from deflections.

Design procedures
Design code
|CSA086-14 / NEC 2010 -l

Wind load generation procedure

INEC Low-ise Fig. I7/8 -l

v Include deflection analysis

Figure 174: Design Code and Wind Load Generation Procedure (Canadian)

25.2.3 Local Building Code Capacity Modification (U.S. Only)

The user is given the option of applying local building code reductions for wind and seismic loads during the
design process. The values entered here factor the published plywood sheathing shear strengths in
conjunction with all other factors. The factor does not apply to gypsum or fiberboard, for which the shear
strength depends entirely on the strength of the material and not the nailing. The original default value is
1.0, and values are limited to between 0 and 1, but the default setting to conform with local area conditions.
This setting may also be used to simulate the overstrength factor:

The software automatically calculates rho and applies it to the load, as per ASCE 7-10 12.4.2. In certain
circumstances, such as irregular buildings (weak stories 12.3.3.2), users are required to multiply the load by
omega instead of the redundancy factor rho.®2 WoodWorks® does not include an option of multiplying by
omega, but does have a work around solution by reducing the capacity rather than increasing the load. ASCE
7-10 12.4.3.3 permits the capacity to be increased by 1.2 when the overstrength factor omega is used, and
this too can be incorporated in WoodWorks® based on the following capacity vs. load equation:®

[Capacity x 1.2] = [Load x omega / rho]

25 Shearwalls Design Settings



WoodWorks® Software User Guide 147

This shows we are multiplying the capacity by 1.2, and dividing rho out of the load that WoodWorks® puts
in, and multiplying omega into the load. But since WoodWorks® can only handle the modifications to the
capacity, we will reduce the capacity (rho / omega) by the same amount we would have increased the load
(omega / rho).

Example: In the settings/design menu “local building code capacity modification”, seismic cell compute the
following, based on omega = 3.0, rho = 1.3, and allowed capacity increase of 1.2:

1.2*(1.3/3.0) = 0.52 (see below)

Note of caution: This method is meant to give a relative comparison of the load vs. capacity. The ratio of load
vs. capacity is correct based on this work-around method, however, the value of the load and capacity are
both understated by the same amount.

Local building code capacity modification

Wind |1 Seismic |1

Figure 175: Local Building Code Modification (U.S.)
25.2.4 Disregard shearwall height-to-width limitations

A checkbox has been added to allow you to disregard the height to width limitations for shearwalls entirely.
This is ordinarily used to allow for proprietary non-wood shear resisting elements. Narrow wood and
fiberboard wall segments are generally not considered to contribute to lateral load resistance. By default,
Shearwalls implements the height-to-width ratio limitations listed in model building codes for various wall
materials subject to wind or seismic loads. This checkbox allows the user to over-ride the program height-to-
width limitations to implement proprietary non-wood shear-resisting elements. Normally, the program
imposes a maximum height-to-width ratio according to the material and design type using the limits in
SDPWS Table 4.3.4 and in CSA 086-14 11.3.3.2, which defines the narrowest full-height sheathing shearwall
segment that can contribute to shear resistance.®? When this setting is checked, the limitations on the height-
to-width ratio is disregarded.

Disregard shearwall height +o-width
limitations

Figure 176: Disregard shearwall height-to-width limitations
25.2.5 Worst-case rigid vs. flexible diaphragms (envelope design)

Many designers prefer to consider diaphragms to be semi-rigid, so the Shearwalls allows for the design of
the worst case of rigid or flexible diaphragm distribution, to cover the whole envelope of possible diaphragm
rigidities. Shearwalls now allows for that approach. If the Worst case rigid vs. flexible setting is not selected,
program determines the wall parameters needed to resist flexible diaphragm distribution forces, and then
does so for rigid forces separately. As a result, the program can create separate wall groups for the same
physical wall, one for rigid diaphragm design and one for flexible design.

If the setting is selected, the program first designs a wall for flexible diaphragm forces. When designing for
rigid forces, if they are lower than flexible force, the program simply uses the wall designed with the flexible
force. If they are higher than the flexible force, it replaces the wall designed for flexible forces with the one
designed for rigid forces. For deflection-based intra-shearline distribution, the wall is then processed again
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for flexible forces on the next iteration of the design procedure, as the distribution of forces within the
shearline may change slightly due to the new wall stiffness. The wall groups are indicated by numbers in
the Shear Design table, which are defined in the Sheathing and Framing Materials by Wall Group tables. If
you have selected the Worst-case rigid vs. flexible diaphragms design setting, then for a particular wall, the
same number appears for rigid and flexible design. If that setting is not selected, they can be different.

Please note that if the Worst case rigid vs. flexible setting is set, the wall materials appearing in table for rigid
diaphragm design may have been designed for a higher force for flexible diaphragm design, and vice-versa.
If the program designs walls that appear to be much stronger than needed, this is the most likely reason.

Worst-case rigid vs. flexible diaphragms
[ervelope design)

Figure 177: Worst-case rigid vs. flexible diaphragms
The following online tutorials provide more information on Flexible & Rigid Diaphragm Distribution:

Canadian - https://www.youtube.com/watch?v=VZVjN6gdgN8&feature=youtu.be

U.S. - https://www.youtube.com/watch?v=URYRFtAHHAs

25.2.6 Ignore non-wood-panel contribution... (U.S. Only)

If "when combined with structural wood panels" is selected for wind and/or seismic design, then the
resistance of two-sided shearwalls will be based only on the allowable shear of wood and fiberboard panels
(gypsum and other material will be ignored). This allows higher aspect ratios to be used for wind and/or
seismic design for panels where wood or fiberboard is combined with other sheathing materials.

For seismic design, it may be beneficial to Ignore non-wood panel contribution for all walls. This removes the
penalty of the increased seismic loading that would result from the lower response modification factor, R,
which must be used when non-wood materials are part of the seismic resistance system.

lgnore non-wood-panel contribution...
for all when combined with
wallz blocked structural
wood panels
Wind
Seismic ] u EE;!.EEIDIQ%}

Figure 178: Ignore non-wood-panel-contribution
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25.2.7 Seismic wood panels, and fiberboard (U.S. only)

If "Allow 3.5:1 height-to-width ratios" is selected, the program considers full height segments with a height-
to-width ratio between 2 and 3.5 as shear resisting elements for seismic design. The allowable shear values
are reduced as per the NDS.!

Seismic wood panels, and fiberboard

v Allow 3.5:1 height4o-width ratios

Figure 179: Seismic wood panels and fiberboard (U.S.)
25.2.8 Out-of-plane sheathing assumption (U.S. only)

The Special Design Provisions for Wind and Seismic (SDPWS) out-of-plane sheathing values are based on a 2-
span configuration.’ Other publications, such as the Wood Frame Construction Manual, lists these values
based on sheathing supported over 3 spans.!! Furthermore, note under SDPWS table 3.2.2 allows for an
increase of values if the sheathing is continuous over 3-spans. Selecting the 3-span here increases the tabu-
lated values by the intended 25%. Refer to SDPWS 2008 C3.2 for the reason for the change from 3-span
assumption to two span assumption.® The program allows the user to select which assumption are preferred
based on the characteristics of the building.

Out-of-plane sheathing assumption
{* Z=span " 3Jspan

Figure 180: Out-of-plane sheathing assumption
25.2.9 Hold-down forces based on (Canadian only)

This setting allows the user to select the Hold-down forces based on Shearwall capacity or the Applied
loads, by toggling between the two choices. Note: The “*” which explains that shearwalls capacity will be
used for seismic discontinuities analysis as per NBC 4.1.18.15(4) even if the default applied loads is
selected.?

Hold-down forces based on
(" Shearwall capacity
+ Applied loads™

Figure 181: Material restrictions for anchorages (Canadian)

25.2.10 Shearwall Materials (Canadian only)

Users have the option of enabling design setting to have all shearwalls on shearlines have the same material.
Leaving this box unchecked allows models to have multiple types of shearwalls along the same shearline.

Users also have the option of disabling the shear resistance contribution from gypsum for both wind and
seismic forces. If no gypsum is present in the model, shearwalls warns the user if an Rd value of 2.0 or less
has been unnecessarily entered, which corresponds to walls with a combination of sheathing and gypsum
materials. The warning allows the user to change the value to 3.0, the value for wooden shearwalls in NBC
Table 4.1.8.9.3
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Sheanwall materals

Al shearwalls on shearlines have
same materials

Digable gypsum contrbution for
seismic design

Dizable gypsum contribution for
wind design

Figure 182: Shearwall Materials (Canadian)
25.2.11 Maximum shearline offset

The user has the option of defining Maximum shearline offset for the Plan and Elevation. A shearline consists
of one or more parallel shearwalls that act as one to resist an applied shear load. Walls can be on the same
shearline as long as they are separated by no more than the maximum shearwall plan offset if on the same
level, and the maximum shearwall elevation offset if they are on different levels. None of the design codes
implemented in the program recommend a shearline offset, as shearwalls are expected to be at the same
location if they are to act as a unit. However, a default 0.5 ft (0.15 m) plan offset has been implemented to
provide tolerance for automatic shearline generation.

Madimum shearine offset
Plan Hlevation

Juist
0.5 Rl dzlpths

Figure 183: Maximum Shearline Offset
25.2.12 Collector Forces Based on... (U.S. only)

The user has the ability to indicate whether hold-down forces and drag strut forces are based on the
shearwall capacity or applied loads. The drag strut force using applied shear is calculated by taking the
absolute value of the difference between the design shear in each segment and the shear flow on the
diaphragm at the top of the shearwall. Using shearwall capacity, this value is simply multiplied by the ratio
of shearwall capacity of the design shear wall total design shear force. Note that this means that the
correction for perforation factor Co for the critical wall is applied to the entire shearline. Also note that if shear
force is distributed to the segments via shearwall rigidity (design setting) the critical segment ratio is also
applied to the entire line. If some shearlines do require shearwall capacity design, and some do not, it will be
necessary to run the design twice, with different Drag Strut Force settings.

Collector forces based on...

Holddown Drag strt

forces forces
Shearwall
~
capacity &
Applied loads (¥ o

Figure 184: Collector Forces based on... (U.S.)
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25.2.13 Rigid Diaphragm Analysis (Canada) / Shearwall Rigidity per unit length (U.S.)

This design setting allows the user to indicate to the program how it is to determine the relative rigidity of
the shearwalls (per unit length). As well as being used in the rigid diaphragm shearline force system, subject
to the checkbox below these choices, it is also used in the transfer of shearline force to the walls within the
shearline. When checked, the program distributes forces to each wall segment proportionally to the rigidity
of the segment, calculated via one of the shearwall rigidity methods below.

1. Use shearwall capacity to approximate rigidity

With this method, the program uses the shearwall rigid diaphragm analysis found from the flexible
design method to approximate the relative rigidities. This method is considered by SEAOC and other
design code authorities to be an acceptable alternative to more rigorous rigidity analysis that takes
into account framing bending, sheathing shear stiffness, and nail and hold-down slippage. Using this
method, the rigidities appear as force units (kN, Ibs, or kips) in the detailed "log file" output, that is,
the rigidity expressed as force/length multiplied by the shearwall length. If Use shearwall capacity to
approximate rigidity is checked, then force per unit foot will also be equal because of the similar
materials requirement, unless there are perforated wall factors or height-to-width factors for short
segments along the line that would cause variations in shearwall capacity along the line.

2. Assume shearwalls have equal rigidity

With this method, the program assumes that all shearwalls have the same rigidity per unit length, so
that the rigidity of any shearline is proportional to the length of wall on the shearline. Using this
method, the rigidities appear as length units (ft or m) in detailed "log file" output. Note that if Equal
rigidities are checked, then it has the same effect as not checking this box, as force per unit foot will
be constant along the line in either case.

3. Manual input of relative rigidities

With this method, the user enters any number using any criterion for relative shearwall rigidity,
keeping in mind it is only the ratio of these numbers for the various shearlines that matters. The
default that first appears is 1.0, corresponding to the shearwalls have equal rigidity method. If the
user changes from the capacity method, the number that appears is the capacity in lbs/in. If the user
changes from the deflection method, the number that appears is the stiffness in Ibs/in. Using this
method, the rigidities appear as dimensionless numbers in detailed log file output.

4. Use shearwall deflection to calculate rigidity (Recommended Method)

Using this method, the program uses the sum of segment stiffnesses on the line, or X F/D, to calculate
rigidity, where Fis the force on the segment and D is the deflection calculated for that segment. When
deflections are equalized on the line, this is just F/D, where F is the shearline force and D is the
common deflection.
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It is possible to select either the shearwall capacity or deflection option, then adjust rigidities using the manual
method. This method can help simulate proprietary shearwall sections. The method of distributing loads
within the shearline will be the same as the method chosen to distribute loads to the shearlines.

Shearwall rigidity per unit length

¢~ Use shearwall capacity to
approvdmate rgidity

" Shearwalls have equal igidity

" Manual input of relative igidity

rr Use shearwall deflection to calculate
rigidity

r Distribute forces to wall segments
based on rigidity

Figure 185: Shearwall rigidity per unit length

Canadian Version:

Note that the CSA 086-14 11.4.5.2 mandates that shearwall capacity be used to determine the distribution
of forces along a shearline, however, the clause has been interpreted as being the minimum acceptable
method, and that an analysis based on stiffness is superior and therefore also acceptable.? This option is
available if Use shearwall deflection to calculate rigidity is chosen as the method of shearwall rigidity
calculation.

25.2.14 Height Restrictions for Wind Loads (Canadian only)

This setting allow you to decide what to use as the “height” of the structure when applying the restrictions
regarding the applicability of Figures |-7 for low rise structures and figure I-15 for all-heights. The restrictions
are

e High-rise (I-15) buildings muse have a 4-1 height-to-width (H/W) ratio or less (NBC 4.1.7.2). If not,
such buildings are disallowed.3

e Low-rise buildings (I-7) should have H/W ratio of 0.5 or less, but 1.0 or less is permissible
(Commentary I-26). The former case is met with a warning; the latter is disallowed. (Commentary I-
26)

e Lowe-rise buildings must be less than 20 metres in height (Commentary |-26). If not, the low rise choice
is are disallowed

The choices for the height to use for these restrictions are, the Mean roof height (half way from eave to
ridge), the Ridge height, and the Eave height top of uppermost storey below ridge.

A choice has been added in this regard because the all-heights procedure is intended for flat-roofed
structures, but because no other method is available for multi-block structures or narrow low structures, it
is used by Shearwalls in cases that there is a peaked roof. This setting allows you to apply your discretion as
to what height should be used for your structure.

For low-rise structures, it is not clear that the reference height for calculating Ce (Commentary I-7) is an
appropriate measure of the height of the structure for this purpose, so the choice applies to restrictions on
these structures as well.
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Note that this choice affects only the operation of the program in general and is not saved with the particular
project file it has been applied to.

Height restrictions for wind loads

" Use eaves height

{* Use mean roof height

" Use ridge height

Apply height-to-width ratio to...

{* Eachblock  Entire structure

Figure 186: Height Restrictions for Wind Loads (Canadian)
25.2.15 Service Conditions (U.S.)

Users have the option of specifying service condition factors for temperature and moisture. If Deflection
Analysis is not activated then the choices are < 19% or >= 19% moisture content for each of in-service and at
time of fabrication. If Deflection Analysis is activated, then the program allows the user to enter the precise
moisture content percentage.

The program applies the wet service factors from the Withdrawal loads section of NDS Table 10.3.3 to the
nail withdrawal calculations for C&C design.! These factors are shown in the C&C design results table. For
deflection analysis, this is used to calculate the shrinkage component of hold-down displacement, via the
length subject to shrinkage, as input for each level in Structure input view multiplied by .002 x difference in
fabrication and in-service moisture content percentage as input in the design settings.

Service conditions

Fabrication  In-service
19~ [0~

Temperature |T:=‘I OOF ﬂ

Moisture %

Figure 187: Service Conditions (U.S.)
25.2.16 Moisture Conditions (Canadian)

If Deflection analysis is not activated then the choices are Wet or Dry service conditions, and Seasoned
((<15%) or Unseasoned (>15%)) fabrication condition. If Deflection Analysis is activated, then the program
allows the user to enter the precise moisture content percentage. 15% is also used to define wet in-service
conditions. The program applies the service condition Ksf factors service factors from CSA 086-14 Table
12.2.1.5.2 The lateral load factors are used in the equations in CSA 086-14 11.5.1 for shear design, the
withdrawal load factors are applied to nail withdrawal for C&C design.?

Maisture conditions

Fabrication In=ervice

5 < [0 ]

Figure 188: Moisture Conditions (Canadian)
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25.2.17 Apply height-to-width ratio to... (U.S. only)

This checkbox allows the user to choose to not Apply the height-to-width ratio limitations, to each block or
the entire structure. This allows modeling of proprietary shear elements.

The user is given the option of resetting all of the settings back to default options.

Apply height +o-width ratio to...
{+ Each block
(" Entire structure

Figure 189: Apply height-to-width ratio to... (U.S.)
25.2.18 Drag Strut Forces Based on (Canadian only)

This input allows the user to choose whether Drag strut forces are based on Shearwall capacity or the
Applied loads, similar to hold-down forces. Note: The “*” which explains that shearwalls capacity will be
used for seismic discontinuities analysis as per NBC 4.1.18.15(4) even if the default applied loads is

selected.?

Drag strut forces based on

(" Shearwall capacity
* Applied loads™

Figure 190: Drag Strut Forces Based on (Canadian)

25.3 Default Values Tab

Figure 191 shows the Shearwalls Design tab for the Canadian edition of the software and Figure 192 shows
the Shearwalls Design tab for the U.S. edition of the software.
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Settings — - @ﬂ—hj

Diesign ] Hold-downs l Format 1 Cptions ] Loads and Forces l
Default Values l View ] Company Information l Project Description l

Member dimensions 1l Roof geometry
Wallheight |2 m Construction® oof | x
Wall display ’— Slope™ : deg
thickness™ £ L]
Floar/ceiling 205 Sle s E mm
depth I s :
— Site information -
Opening height™ |2
R . Province™ Alberta hd
Cpening bottom
offect® 0 m City*
2 Calgary -
Selff weights | _]
0.5 kN/m™2 Welocity
Floor e D.44 kPa
" kNm™2 Impartance
Ceiing |03 P |N0rrna| L]
Roof 0.5 kN/m™2 — Standard walls for exterior footprint
Snow 0. kN/m™2 Top
lewel
Interiar Other
el 0.3 kN/m™2 sl
Eder
1.\.ua|.|3mIr 0.5 kN/m™2 Reset original standard walls |
W Save as default for new files Reset orginal settings ‘
*These settings create default values for the cumrently open project (except that Roof
geometry settings must be set before Structure view is exdted).
All other settings have no effect unless "Save as default for new files” is checked.

ok | Cancel ‘ s ‘ Help ]

Figure 191: Shearwalls Settings — Default Values Tab (Canadian)

The following Table Summarizes where information on each Part of Figure 191 can be found. The section
numbers have been hyperlinked for convenience:

Section

Part Figure 191 (Canadian)

1 3132
2 3133
3 3134
4 313.5
5 31.3.6
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Design ] Hold-downs I Format I Options I Loads and Forces I
Defautt Values ] View ] Company Information ] Project Description ]

— Member dimensions - Roof geometry
Wall height ft) 8 Construction™ ble -
‘Wall display - d
thickness fin e e & =
Floor depth {in} 20 Overhang™ in
Opening hei 5 Site: information
Opening bottom -
offset )" 2 ‘Wind speed
Risk
Weights for seismic load generation Eeaxmy
Floor ]11}7 psf S
Ceiling 3 psf — Standard walls
e " Standard wal rior footprint
o g Exterior Seg) Li
Interior
wall psf
Reset arig ndard walls |
Exterior psf
wall

Snow l‘m psf
Proportion of 17 .
snow used il 2

v {Save as default for new files;

Reset onginal settings ‘

“These settings create default values for the cumently open project (except that Roof

geometry settings must be set before Structure view is exited).

All other settings have no effect unless "Save as default for new files" is checked.

o]

Cancel ‘

| Help |

=

Figure 192: Shearwalls Settings — Default Values Tab (U.S.)

Section

Part

Figure 192 (U.S.)

31.3.2

3133

3134

3135

v bl W N

31.3.6

156

The following Table Summarizes where information on each Part of Figure 192 can be found. The section
numbers have been hyperlinked for convenience:
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Controls the default materials, conditions, and dimensions used to generate the building and the loading
model. Some of the settings affect only the values that appear in newly created files. Others also affect the
operation of a project while it is running, and in the case of roof geometry settings, if the change is made
before any blocks are created. These settings are indicated by an asterisk (*) in both the input form, and also
in the descriptions below.

25.3.1 Reset Original Settings

If the user clicks this button, the Standard walls that came with the installation of WoodWorks® shearwalls
will be restored. Be very careful using this button, as any other standard walls the user has created and saved
will be unavailable to new projects.

25.3.2 Member Dimensions

Member dimensions

Wall height {ft) a
Wall display B-1/2
thickness {in}”

Floor depth {in) 10

Opening height #7875

Opening bottom
offset f)° 0

Figure 193: Shearwalls Member Dimensions

25.3.2.1 Wall Height

The default height of walls when creating building levels in the Structure Input form. Each newly-created level
will have this height (not the height of the first level entered).

25.3.2.2 Wall Display Thickness

This does not affect the design in any way; it is here where the user is able to adjust the thickness of the walls
that are displayed in Plan View. Using the actual wall thickness (4"-6") usually results in a reasonably
proportioned diagram.

25.3.2.3 Floor/Ceiling Depth

The default size of the floor joists (and flooring thickness) when creating building levels in the Structure Input
form. Joist depth affects the elevation offset, which is entered in terms of joist depths, and the overall height
of the building for wind and seismic load generation.

25.3.2.4 Opening Height

The height of the very first opening in the project. Created by dragging the mouse in Plan View. After that,
openings will have the same height as the last one created. The opening heights can then be changed in the
Opening Input Form.

25.3.2.5 Opening Bottom Offset

The distance from the bottom of the wall to the bottom of the very first opening in the project created by
dragging the mouse in Plan View. After that, new openings will have the same dimensions as the last one
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created. The opening offsets can then be changed in the Opening Input Form. The bottom offset does not
affect design.

25.3.3 Weights for seismic load generation

The values of self-weight listed in this box appear in the Generate Loads form. They are used to generate
building masses that are used to create seismic loads. Values may be specified for floor, ceiling, roof, snow,
interior wall and exterior wall components.

The default for roof self-weight applies to either the roof mass as if it was a load applied to the projected
area of the roof or the actual weights of the sloped roof panel according to which of these are set in the Load
Generation settings.

Weights for seismic load generation

Floar Imi psf
Ceiling IEf psf
Roof 10 psf
-!.lﬁimr Iﬁi ek
E:l?nnr 10 psf

Snow |4D psf
Proportion of Ii 4
snow used d >

Figure 194: Weights for seismic Load generation
25.3.3.1 Snow contribution

US Version:

For the U.S. version the user is able to input the total snow mass and the percentage to be used in seismic
mass generation. The factory default is 40 Ibs, and 20% used according to ASCE 7-10 12.7.2-4.8

Canadian Version:
For the Canadian version, 25% of the entered value for snow loads contributes to the building mass.
25.3.4 Roof Geometry

The default settings of the roof input form may be modified in this box. Default settings for roof construction
(flat, hip or gable), roof slope, and length of overhang, apply to each new roof block created in Plan View.

Note that these settings should be set early on in the process, preferably before a file is created. Once a block
is drawn, its roof settings are fixed at this point, even though the roof is not visible until user begins the roof
action.
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Roof geometry
Construction™ Gable -

Slope” 0.0 deg
Cwerhang™ 12 in

Figure 195: Shearwalls Roof Geometry
25.3.5 Site Information

The user can enter the default load information that appears in the Site Information box for new files. Only
those values that can be expected to remain more or less the same for all the structures the user might design
are included in this vicinity.

Site information

Wind speed 120 mph

Risk ,,
e |Categ|:|r'_.' Il - All others ﬂ

Exposure Exposure C E; |

Figure 196: Shearwalls Site Information (U.S.)

Site information

Province™ |Dntariu:| j
City®

|Ottawa (City Hall) |
Lr;p;:grlt:r:rce ]Nnrrnal L]

Figure 197: Shearwalls Site Information (Canadian)
25.3.5.1 Occupancy/Importance

For all versions of the software, the user can enter the Occupancy or Importance category that is used for the
Importance Factor for both wind and seismic design.

25.3.5.2 Wind Velocity
US Version:

For the U.S. version, the user is able to enter the design wind speed for the location that the buildings are
most likely to be situated. The user is also given the option of selecting the appropriate default exposure.

25 Shearwalls Design Settings



WoodWorks® Software User Guide 160

Canadian Version:

For the Canadian version, the user can select the closest city to where the building is situated from a list of
cities that is ordered roughly from East to West across Canada. When selected, the design velocity pressures
from the NBC Appendix C appear in the control below, and these can be modified to suit the exact location
of a structure.?

25.3.6 Standard Walls
25.3.6.1 Default Standard Wall

The materials from this Standard walls will be used when the first walls in the program are created. These
walls are placed around the perimeter of the building outline made in the Block Outline action. Thereafter,
the standard wall to be used to create new walls will be the one that has most recently been selected in the
Wall and Shearline Input Form.

Standard walls
Standard wall for exterior footprint
BExeror Segmented j

Reset onginal standard walls |

Figure 198: Shearwalls Standard Walls (U.S.)
25.3.6.2 Upper and Lower Level (Canada only)

The Canadian version has a different default Standard walls for the uppermost level than for the rest of the
levels. This is because anchorages rather than hold-downs are likely to be placed on the top floor only.

Standard walls for esderior footprint

T|:|p . .
] |E:denn:-r with Anchaorages ﬂ

Cither
levels

| Exterior Shearwall j

Reset orginal standard walls |

Figure 199: Shearwalls Standard Walls (Canadian)
25.3.7 Reset Original Settings

If the user clicks this button, the Standard walls that came with the installation of WoodWorks® shearwalls
will be restored. Be very careful using this button, as any other standard walls the user has created and saved
will be unavailable for new projects.

Reset orginal settings

Figure 200: Shearwalls Reset Original Settings
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25.4 Hold-downs Settings Tab

The Hold-down offset will be used in the calculation of hold-down forces if Subtract offset from segment
length..." is selected. Left unchecked, the moment arm will be based on the total distance from end to end
of the segment, resulting in lower forces in tension and compression at the ends of the panel.

Settings u—J? S

Default Values ] View ] Compary Information ] Project Description ]
Design Hald-downs l Format ] Options ] Loads and Forces ]

Hold-down forces

Hold-down offset in

[v Subtract offset from segmenrt length in overtuming moment am calculation

[ Include joist depth in wall height in overtuming moment calculation

Displacement da for deflection

Cwermide hold-down properties for...

| Displacement: |05 in | Shrinkage: |C.1
[ Elongation: 0.25 in [ Slippage: |'|.E' in

Even when unchecked, value for elongation or displacement also used when not
available from hold-down database.

Even when unchecked, value for slippage also used when force on nails
exceeds maxdmum allowable from SODPWS Table C4.2 2D,

Wood properties and construction details
Default length subject to shrinkage= |0.92% xfloor depth on storey + (45 in

Crushing of bottom plate at end stud  [0.04 in
Bolt hole tolerance (17168 in Cther {miscuts, gaps, etc))  |0.0 in

[ Save as default for new files Reset arginal settings |

Edit hold-down database... |

For help an any tem, click on "7 box in the upper rght comer then on the item.

QK | Cancel Help

Figure 201: Shearwalls Settings — Hold-downs Tab
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In the U.S., the joist depth is not included in the overturning calculation, as shown in the SDPWS. However,
some engineers prefer to take the more conservative approach of including this extra height, and selecting
"Include joist depth in wall height..." will give this extra flexibility. The Canadian version automatically includes
the floor depth as per the CSA 086-14.2

25.4.1 Hold-down forces

Hold-down forces
Hold-down offset [1.5] in I Center of end studs
Iv¥ Subtract offset from segment length in overtuming moment am calculation

I Include joist depth in wall height in overtuming moment calculation

Figure 202: Shearwalls Hold-down Forces

25.4.1.1 Hold-down offset

The user is given the option of specifying a hold-down offset. If a value is entered that is greater than or
equal to % a shearwall segment length, the program reverts to the factory default value of 1.5" for that
segment. It issues no warning in this case, it is evident only by the placement of the hold-down in elevation
view and its position as listed in the hold-down Design table.

25.4.1.2 Subtract offset from segment length in overturning moment arm calculation

A checkbox indicates whether the program subtracts the hold-down offset from the wall length when
calculating the overturning moment arm. AWC’s SDPWS 4.3.6.1.1 (Egn. 4.3-4) indicates that this distance is
not subtracted, however engineering mechanics, particularly when there is only one shearwall on a line,
require that it be subtracted.’

25.4.1.3 Include joist depth in wall height in overturning moment calculation

A checkbox indicates whether the program includes the floor depth above the wall in the wall height when
calculating the overturning moment arm. AWC’s SDPWS 4.3.6. Eqn. 4.3-4.5 indicates that this distance is not
included, however this creates gaps in the static analysis of multi-level structures.®

25.4.2 Displacement da for Deflection — Override Hold-down Properties

The inputs in this data group allow the user to replace the vertical hold-down displacement components with
constant values for all hold-downs in the program. They also allow the user to specify values for these
components if they cannot be calculated or are not available from the hold-down database for a particular
hold-down. A warning appears in the output if this situation occurs.
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Digplacement da for deflection

Cwemide hold-down properties for....

[ Displacement: |0.5 in [ Shrinkage: |01
[ Eongation: 0.25 i [ Slppage: IT i

Even when unchecked, value for elongation or displacement also used when not
available from hold-down database.

Even when unchecked, value for slippage also used when force on nails
exceeds maxmum allowable from SOPWS Table C4.2 20,

Figure 203: Shearwalls Override hold-down properties for...
25.4.2.1 Displacement

If box is checked, the program uses the input value as the elongation for all hold-downs in the structure that
have combined elongation/slippage, overriding the hold-down database value. If box is not checked, it uses
the override value only when a value is not available from the database for the stud size that the hold-down
is attached to.

25.4.2.2 Shrinkage

If box is checked, the program uses the input value as the wood shrinkage value for all hold-downs in the
structure, overriding the value calculated using moisture content and length subject to shrinkage on each
floor.

25.4.2.3 Elongation (U.S. Only)

If box is checked, the program uses the input value as the elongation for all hold-downs in the structure that
have separate elongation/slippage, overriding the hold-down database value. If box is not checked, it uses
the override value only when a value is not available from the database for the stud size that the hold-down
is attached to.

25.4.2.4 Slippage (U.S. Only)

If box is checked, the program uses the input value as the nail slippage for all nailed hold-downs in the
structure that have separate elongation/slippage, overriding the hold-down database value. If box is not
checked, it uses the input value only when the force Vn on each nail is greater than the maximum allowed in
SDPWS Table C4.2.2D.°

25.4.3 Wood Properties and Construction Detail Settings

Data for hold-down displacement calculations that cannot be entered independently at each hold-down
location is entered here.
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Wood properties and construction details

Default length subject to shrinkage= |D.5'25 % floor depth on storey + |45 in
(Crushing of bottom plate at end stud  [0.04 in
Bolt hole tolerance 1716 in Cther {miscuts, gaps, etc)  |0.0 in

Figure 204: Shearwalls Hold-downs Wood Properties and Construction Details

25.4.3.1 Default Length Subject to Shrinkage

Used to enter the proportion of the floor depth as input in the Structure input view, plus the depth of other
wood members such as wall top and bottom plates that is subject to shrinkage. These values can be adjusted
for individual floors in Structure Input view, they are of primary use in creating defaults for new files for these
values.

25.4.3.2 Crushing of Bottom Plate at End Stud

The deformation of the bottom wall plate beneath the end chord studs at the compression end of the
shearwall. The "factory" default is 0.04 corresponding to lumber loaded to capacity for perpendicular
compression according to NDS 4.2.6. A value of 0.02 corresponds to lumber loaded to 73% capacity.!

25.4.3.3 Bolt hole tolerance

The difference between drilled hole diameter in the studs and the diameter of the horizontal bolt shank. For
assembly displacements that include slippage (see 1b, above), any value greater than 1/16" is added to the
published displacement, which includes the effect of standard size bolt holes. For separate slippage and
elongation, the entire value is added to the calculated slippage.

25.4.3.4 Other (miscuts, gaps, etc.)

Additional sources of vertical shearwall displacement are input here at the discretion of the designer. This
could include allowance for studs that are cut too short or without square-cut ends

25.4.4 Reset Original Settings

If this button is clicked, the Standard walls that came with the installation of WoodWorks® Shearwalls will
be restored.

25.4.5 Edit hold-down database...

This button is a shortcut to the “Hold-downs Database” Window described in section 37.2 of the user guide.
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25.5 View Tab

This tab allows the user to specify different viewing options such as the size of the viewing area, the snap
increment, the percentage zoom, and member names.

rSettings [ ? ﬂh—J

Design Hold-downs ] Format ] Cptions ] Loads and Forces ]
Default Values View l Company Information ] Project Description ]

Limits of viewing area ft)

. [E [~ Fit view area
to window
Y
min |12 = ™ Fit buiding
min |—12 Tax |?2 to view area

Mouse clicks recorded at |8 in  intervals

Display gridines Zoom out increases view

’— Snap ’—
W Every |10 increments 5
NOTE: view settings are always saved with project files

Reset original settings [™ Save as defautt for new files

QK | Cancel | | Help |

Figure 205: Shearwalls Settings — View Tab
25.5.1 Limits of Viewing Area (ft)
These fields specify the maximum viewing area in plan for the North-South and East-West directions.
25.5.2 Mouse clicks recorded at...
This specifies the smallest increment a newly created gridpoint will move or “snap” to.
25.5.3 Display Gridlines

These options allow the user to include additional information on the diagrams for viewing or printing. This
includes the snapped coordinate, the member names, and the group names. The user can also specify
whether snapped or actual mouse co-ordinates appear in the status bar.

25.5.4 Zoom out increases view

When zooming in or out, the program increases or decreases the viewing area by a certain percentage when
the buttons are pressed, while maintaining the same west and south view limits. The percentage that the

25 Shearwalls Design Settings



WoodWorks® Software User Guide 166

view is zoomed each time a button is clicked is specified here, and the user can choose a zooming increment
anywhere from 1% to 100%.

25.5.5 Save As Default for new files

Choose Save new settings under the Settings menu. This will save any new changes that have been done in
the Settings menu. These new settings will be the default for any new files that the user creates. This custom
definition will again be in effect during the next Shearwall session. However, a previously saved Shearwall
file with different definitions will over-ride these settings. Clicking File and then new will restore the users
definitions at any time.

25.5.6 Restore Factory Settings

This option restores the original settings that were in effect when Shearwall was first installed. They will only
be in effect for the current session unless the user clicks on Save New Settings.

25.6 Format Tab

Choose the Format tab from the Settings Dialog. This tab allows the user to enter the unit system to be used
and format the font size for printing and viewing.

=
Settings T
Default Values ] Wiew ] Company Information ] Project Description ]
Design ] Hold-downs Format I Ciptions ] Loads and Forces ]
Unit system Imperial (English} formatting

Distance  |EENERT NN ~
Thickness  |eg. 374" -
MNOTE: Unit System iz

saved with project file; Force Ibs =
Formatting and Font
Size parameters are not

Imperial (English)

Font size

Resubtstet |8 | [10 |
Diagram text | 2 j | 2 j

[+ Use landscape mode for results for fonts greater than 10

Reset original settings I Save as default for new files

QK | Cancel | | Help |

Figure 206: Shearwall Settings — Format Tab
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25.6.1 Unit System
This option allows the user to select whether Shearwalls will operate in Imperial (English) or metric units.
25.6.2 Imperial (English) Formatting

Choose Imperial (English) units to be displayed in either decimal feet, in feet with decimal inches, or in feet
with inch fractions. This can affect either distances or member sizes.

Force is an option that permits the user to select the Imperial (or English) units for Point Loads as either Ibs
(pounds) or kips. This only applies to the input fields for loads — the output unit for analysis and design results
are always kips.

25.6.3 Font Size

This option allows the user to set the font size to be used for results and diagram text for either viewing or
printing.

25.7 Company Information Tab

Choose the Company Information tab from the Settings Dialog. This tab allows the user to enter appropriate
company contact.

The user only needs to enter company information once, and can change it at any time by following the
procedure described above.

Settings el S
Design ] Hold-downs ] Format ] Options Loads and Forces }
Default Values } View Company Information Project Description }

Lines 1-4 will appear on text and diagram output for ALL
projects. Enter your company name, address, contact, etc.
Maxdimum 36 characters per line

Line: 1 ||

Line 2 |

Line 3 |

Line 4 |

NOTE: This information is NOT .
saved with the project il [V Save as default for new files

QK Cancel | | Help |

Figure 207: Shearwalls Settings — Company information
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25.8 Options Tab

rSettings l 2 iz-r
Default Values ] View ] Company Information I Project Description ]
Design ] Hold-downs ] Format Options l Loads and Forces ]
Display
Elevation View  Plan View
Wall names v v
Standard wall name v i3
Design group number r r
Sheathing information v
Framing information v
Legend v v
Vertical elements v v
Always show roof v
Display or print these design results
¥ Design settings [ C&C results table
[v Storey data Iv Deflection table
¥ Blocks and roofs ¥ Hold-down displacement table
[ Building site data IV Storey drift table

<l

Materials table

<l

Sheariine dimensions
v Shear results table

Go to "Loads and Forces” for loads tables, dragstrut and holddown
tables. and for rigid. flexible. seismic. and wind design

Reset original settings I” Save as defautt for new files

QK | Cancel | | Help |

Figure 208: Shearwalls Settings — Options Tab

This tab allows the user to decide which preferences regarding what information, apart from loads and forces,
will be displayed in Plan View, Elevation view, and the text output reports. These are not saved with the
project file, so they will remain the same when the user opens an existing project.

25.8.1 Display

Contains a list of items that can be turned on and off in order to reduce clutter on the users diagrams or to
focus on certain information. Applies to both screen display and printed output. There are separate lists for
Plan View and Elevation View.

25.8.2 Display or Print these Design Results...

Allows the user to tailor the tables that are printed out in the design results. Can be used to reduce the output
to a single page for a subset of the design results.

The user must go to Loads and Forces Settings to turn on and off the loads and forces that appear on the
screen. In the Loads and Forces Settings it is also possible to adjust settings for loads tables, drag strut and
hold-down tables, and for rigid, flexible, seismic, and wind design.
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25.9 Project Description Tab

o |
Settings [ ? —Eh_J
Design ] Hold-downs ] Format ] Options ] Loads and Forces ]
Defaut Values | View |  Company Information Project Description

Lines 1-4 will appear on text and diagram output for this project
only. Enter a brief description, client name, job number, etc.
Maximum 36 characters perline.

Line 1 ||

Line 2 |

Line 3 |

Line 4 |

NOTE: This information
always saved with project
files

[ Save as default for new files

(0]:4 | Cancel | | Help |

Figure 209: Shearwalls Settings — Project Description Tab

Choose the Project Description tab from the Settings Dialog. This tab allows the user to enter project informa-
tion, including the project name, location, client and job number. Every time the user starts a new project,
the user should enter new project information.
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25.10Loads and Forces Tab

Settings [ ? dhI
Defautt Values ] View ] Comparty Information ] Project Description ]
Design ] Hold-downs ] Format ] Options Loads and Forces

Plan Elevation Design
View View Results™
In east-west direction v grne
In north-south direction v | both
Rigid diaphragm forces./design I e I~ 2
Flexible diaphraam forces/desian v | of i~ v
Seismic loads and/or forces | one [ v
Wind loads and/or forces v | of [ [
West-»east and south->north loads v [ Wind shear
East-»west and north->south loads | one |[[T e &
East->west and south->north loads | of - [ Combined
West->east and north->south loads - r~ M Separate
Seismic or wind shear loads v v v
CAC loads v [ 2
Uplift loads 2 v v
Dead loads v v 2
Building masses [ v v
) user
Shearline forces v v v applied
Hold-down forces - combined [w ©one [ v -
or a
Hold-down forces - separately none | ¥ v |or
Drag strut forces [ [+ | Mone
*Go to "Options”
Gl v EPE e for specific design
Case 2 ™ [ results tables
Reset original settings [~ Save as default for new files
QK | Cancel | | Help |

Figure 210: Shearwalls Settings — Loads and Forces Tab

This group of check boxes allows the user to turn on and off the loads and forces that appear on the screen,
as to reduce clutter and to isolate the analysis results as desired. Some of the settings are exclusive — setting
one turns the other on or off. These dependencies are indicated by borders around the interdependent
settings with explanatory phrases like "All or none" and "one or both".

For each setting, the user can independently control what appears in Plan View, Elevation View, and the
Design Results by means of separate lists of checkboxes.

25.10.1 Orientation (Force Direction)

In Plan View, choose whether to view loads and forces that ultimately bear on north-south walls or east-west
walls, or both. Shear loads bearing on the east building face will be grouped with vertical loads and C&C loads
on the south and north faces, because all of these forces go into designing east-west walls.

In the Show menu, these selections appear in a submenu under the Force Direction item.
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25.10.2 Distribution Method

In Plan View and Elevation View, view forces derived from the rigid method or flexible method, but not both.
The user can view either one or both in the Design Results.

In the Show menu, these choices are found in a sub-menu under the main menu item Forces.
25.10.3 Design Case

The user can choose to view loads (and all selected forces derived from them) for seismic or wind loading,
but not both simultaneously. The user can view either one or both in the Design Results.

The Show menu has these two selections at the top of the menu.
25.10.4 Load Directions

For wind loads, the user must choose one of the combinations of load directions, e.g West->East and South
->North. These correspond to wind coming from the Northeast, Southeast, Southwest, and Northwest. The
Show menu item for this is called Load Direction.

For the low-rise wind calculation method, the program displays the low-rise wind load case for this windward
corner, e.g. the Southwest corner if West->East and South->North is selected. When the low-rise method is
selected, the Show menu names these selections as Southeast, Northwest, etc.

For all heights wind load method, the wind loads for the combination of orthogonal directions are defined
by the selection. They do not represent a separate load case.

It is possible to view the critical forces in Plan View using a menu item in the Load Directions menu that is
found in the in the Show menu only. In this case, no loads will appear on the screen and the forces shown
are those derived from the critical wind load case on each shearline.

The design results show only the worst case all the wind load cases, except for the Canadian version in the
case that the results are different in opposite directions due to Jnq factors, and both are listed.

25.10.5 Combined or separate wind loads

The program allows the user to list the loads in the Design results as all the loads generated on each element
of the structure, or as the combination of loads where they overlap. The first option allows the user to see
which building element the load corresponds to, and the second of these creates a more compact list of
loads.

The Show menu item for this setting appears when the Design Results are showing, under loads/Wind Shear
loads.

25.10.6 Load Type

Turn on and off the main load types — shear loads (both seismic and wind), C&C loads, uplift loads, dead
loads, building masses. Any of these can be on or off in any view.

In the Show menu, these choices are found in a sub-menu under the main menu item loads.
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25.10.7 Forces

These settings allow the user to turn on and off the forces created by the program — Shearline forces, Hold-
down forces and Drag strut forces. In the Show menu, these choices appear in a submenu under Forces.

In Plan view, only Shearline forces and the combined effect of shear overturning, dead, and uplift hold-down
forces are shown.

25.10.8 Wind Load Generation: Case 1 and Case 2

With ASCE 2010, the terminology "Directional" is used to refer to what used to be called "All Heights" loads
(Chapter 27), and the term "Envelope" is used to refer to what was "Low-rise". The old terminology is still
used in the captions to the Figures giving the particulars of these methods. This change has been
implemented in the program.®

The program now generates both Case 1 and Case 2 loads from Figure 27.4-8 simultaneously, and uses the
heaviest loading from each of these cases and the minimum load case as the design shearline force on each
line. Previously, if the user had to generate these loads in a separate design run and manually compare the
resulting designs to determine the critical case.

Case 1: full wind loads without accounting for torsional effects will be used if this option is selected for rigid
analysis.

Case 2: 75% of wind loads plus the effect of torsion will be used for rigid analysis.

Both options can potentially govern, depending on the shape of your building, and therefore the design
results for both cases should be reviewed.

These settings allow the user to decide which wind load case to display in Plan and Elevation View (Case 1 or
Case 2).
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26 Shearwalls Data Bars

Data bars are located at the top of each window or “view”. They allow users to change building levels, to turn
data on and off in the corresponding view, and provide for quicker selection of options and settings than by

the Settings dialog or the main menu. The buttons vary for each view.
[0 File Edit Settings.. Held-downs.. Action View Window Help

BRI 0| ol CalZ€ Rl @) P
T i | Selected wally "m Level: |1_i|To: "I_ il L

Loads v
Forces » | ¥ Shearline |
Seismic 5 Hold-downs 3 Combined |
Wind 5 v Dragstruts i_ Separate _!
v Wall Names fiaid
v Standard Wall Names )| il
Design Group Numbers
Vertical Elements
1 Gridlines = =
254 L |

Mailing Information

v
v
v Framing Information
v
v

Sheathing Information

3-1:Exterior Segmented

Figure 211: Show Shearwall Hold-down Forces Combined or Separate
The data bar for each view is described below:

e Plan View: Show, View, Settings, Hold-downs, Log file, Current Level, Zoom In, Zoom Out, Undo,
Redo, Getting Started

e Elevation View: Show, View, Selected Walls/Entire Shearline, Level
e Results View: Show, Settings, Preview, Go To Table

26.1 Show Button

This button is used to turn data on and off in the corresponding view. The use of the Show button becomes
more apparent once loads have been applied to the structure. The button allows the user to quickly change
which loads to view in Plan and Elevation Views. The user has the ability to pick between wind and seismic
loads, as well as the direction (ie. North-South, East-West, etc.). The user also has the option of deciding
which loads (Shear, Uplift, Dead, C & C, Mass) and forces (Shearline, Hold-down, Drag Strut, Flexible or Rigid
Diaphragm) to display in the view.

The button also allows the user to quickly select which information to display in the View, such as Wall
Names, Standard Wall Names, Design Group Numbers, Vertical Elements, Gridlines, Framing Information,
Nailing Information, and Sheathing Information.
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X

Show Forces derived from the Rigid Diaphragm Distribution Method
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Figure 212: Show Shearwall Forces Rigid or Flexible

26.2 View Button

This button is used to change viewing options.
26.3 Settings Button

This button is used to modify design settings.

Selected wallz || Entire Shearline

— Fit Viewing Area to Window

Fit Building To Viewing Area
Tile Vertically with Elevation View

Tile Horizontally with Elevation View
77y
Units, Formatting, Font ...

Lewvel:

jm

Figure 213: Shearwalls View Entire Shearline

26.4 Preview Button

This button is used in the Results view to create a print preview of the Design Results output report.
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26.5 LogFile

This button is used to view the results in a log file. For more information on the log file, see 35.19.2, Results.
26.6 Go To Table Button

This button is used in the Results view to select which table to view. For more information on accessing
Results, see section 34.4.
26.7 Hold-Down Button

This button opens the hold-down database window where hold-downs can be created and designed. See
section 37.2 for more details on hold down design.

26.8 Other Data Bar Options

e Current Level Button — Controls the active level while in the Plan View. Only one level can be active
while in this view.

e Level Buttons — Control the levels shown in the Elevation View and those for which output results are
desired in the Results View.

e Selected Walls / Entire Shearline Button — Controls which walls along a shearline are shown in the
Elevation View.

27 Shearwalls Menus

The main menu bar of the program contains all of the commands represented by the toolbar buttons. In
addition, it contains several less commonly used commands, such as Print Preview, Fit View To Window,
Select All Shearwalls, Delete Shearwall, and Merge Shearwalls.

File | Edit | Settings.. Hold-downs.. Action View Window Help

DEﬁ Undo Ctrl+Z ﬁ@ ‘@‘ M‘ ‘

Redo Ctrl+Y
Show Extend to: |1 Zoomln | 24
Merge Ctrl+M :| I_:l Q—
_ Delete del
30
1 Select 4ll Ctrl+ &

Figure 214: Main Menu Bar

27.1 Context Menus

Context menus will pop up any time the user performs a right mouse-click. They contain some of the more
commonly used menu and toolbar commands, and some extra shortcuts such as tiling the Plan View with the

Elevation View.
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Merge
Delete
Select All

Fit Viewing Area to Window
Fit Building To Viewing Area

Tile Vertically with Elevation View

Tile Horizontally with Elevation View

Figure 215: Context Menu

28 Shearwalls Views

Shearwalls is divided into three main views in large windows that usually cover the whole viewing area, and
several data input views that appear in a smaller window. The three main views are Plan View, Elevation
View and Results View. The data input window is known as the Form View, which is visible only when the
Plan View is active, and allows for the input of structure, shearwall, opening and load data.

The data and viewing options for the Plan, Elevation and Results Views are controlled through the Data Bars
or the Settings menu.

28.1 Plan View

E

This is the main working window for interactive graphical input of CAD drawings, structure outline,
building levels, shearwalls, openings, and loads.

This window is always present, but may be hidden by other windows. Pressing the Plan View button
brings the Plan View window back into view.

In Plan View, the user has the option of sizing the building to fit the current size of the window, or
setting fixed extents for the window and using scroll bars, if necessary, to navigate around the
building. The fixed extents are set in Settings/View.

Rulers appear along the sides of the plan view to show the scale, and the current mouse position is
displayed in the Status Bar at the bottom right corner of the view.

Gridlines are not named, or created by the user, as in Sizer. Instead, they are shown at regular
multiples of the program’s snap increment. Both the snap increment and the multiple are specified
in the View settings.
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28.2 Form View
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Figure 216: Shearwalls Plan View

This view contains one of a set of forms for the input of data for building elements and loads. Each form
contains data fields appropriate to the depressed Action button in the main toolbar:
e Structure Input Form — Available when the Structure action button is depressed, and is used to input
the structure blocks, the number of levels for each block, and the wall heights and joist depths for

each level.
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Figure 217: Shearwalls — Structural Form Input

e Wall and Shearline Input Form — Available when the Walls action button is depressed. It is used to
modify wall locations, and to input wall material data for the entire shearline (sheathing, fastening
and framing details). It can also be used to create Standard Walls for future use.
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M Shearwalls - Wall and Shearline Input
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Figure 218: Shearwalls — Wall and Shearline Input
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e Opening Input Form — Available when the Opening action button is depressed. It is used to specify

opening locations and dimensions.

e Roof Input Form — Available when the Roof Block action button is depressed. It is used to specify the

roof geometry.

e Generate Loads Form — Available when the Generate Loads action button is depressed. It is used to

generate wind and seismic loads.
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Shearwalls - Opening Input
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Figure 219: Shearwalls — Opening Input

e Load Input Form — Available when the Load action button is depressed. It is used to add and modify
seismic, wind shear, C&C (suction), building mass, dead and uplift loads to wall lines and building

faces.

The Form View displays the data for whatever object the user has selected in Plan View. (An item is selected
by clicking on it with the mouse to highlight it in red).
other windows, so that the user can see the building elements and their data simultaneously. Pressing the

Form View button makes the form disappear or reappear.

180

When visible, the Form View remains on top of all
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Figure 220: Shearwalls — Load Input

28.3 Elevation View

e FElevation view shows a drawing in elevation of the shearwall or walls selected in Plan View.

e It will only show multiple walls if they are along the same shearline (a line of shearwall segments
subject to the same loads).

e |t displays either the walls selected in Plan View or all walls on the selected shearline.

e It will show all walls on the shearline for any range of building levels.

e It displays the dimensions of building elements; openings; applied shears, dead and uplift loads; and
output data such as shear resistance; hold-down forces; dragstrut forces; nailing patterns required;
and sheathing thickness.

e Pressing the Elevation View button creates the window if it does not already exist, and brings it into
view.
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e Itis useful to tile this window with Plan View, where you can select the shearwall you wish to appear

in Elevation View.
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28.4 Results View

Figure 221: Shearwalls Elevation View

Results view shows a detailed design summary organized into the five main sections: Project Information;
Structural Data; Loads; and Design (Wind, Seismic). These five sections can be accessed quickly once the
Design Results is viewed by using the "Go to table" button in the Data bar. Each of these contains several

tables, described below.

e Project Information: The Company Information, Project Description and Design Settings entered by
the user in the Settings dialog are shown in the first two tables of this section. Data entered in the
Load Site Information form is presented in the third table.
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Figure 222: Results View — Go To Table — Project Information — Design Settings
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Structural Data: The geometry of the building model is summarized in the Story Information and
Block and Roof Information tables. The program creates Design Groups of walls with identical
materials, and lists these in the two separate tables: Sheathing Materials by Wall Group; and

Framing Materials by Wall Group. These two tables, in conjunction with the designed Wall groups
shown in the Shear Results tables, summarize the shearwall construction requirements for the entire

building. The dimensions and properties of individual walls, including the group to which they belong,

are listed under Shearline, Wall and Opening Dimensions.
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Figure 223: Results View — Go To Table — Structural Data — Block and Roof Information
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Figure 224: Results View — Go To Table — Wind Design — Flexible Diaphragm

e Loads: Dead loads, seismic loads and wind loads input by the user or generated by the software are
listed in separate tables.
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Figure 225: Results View — Go To Table — Loads — Wind C&C Loads
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e Design: The Wind and Seismic Design Sections each include both flexible and rigid diaphragm design
results. There are separate tables for shear results, hold-down design, dragstrut forces, shearwall
deflection, and hold-down displacement. The Wind Design sections includes an additional table,
Components and Cladding by Shearline, that compares the applied C&C wind suction load to the
sheathing strength and fastener capacity in withdrawal. Only the Seismic design tables include story
drift.

e The user can tailor the output reports using the Show button and can navigate from table to table
with the Go To Table button.

e Design notes appear at the end of the wall materials table, and warnings are displayed where failed
designs occur.

e The Results View window is created and displayed whenever a design is first performed.
e Pressing the Results View button brings this window into view for the most recent design run.
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Figure 226: Results View — Go To Table — Seismic Design — Rigid Dia. Design — Shear Results
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Figure 227: Results View — Go To Table — Wind Design — Flexible Diaphragm Design — Drag Strut Forces
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29 Shearwalls Getting Started
29.1 General

There are four main steps to designing the shearwalls in a structure with Shearwalls:

1. Define the building geometry by placing building blocks, specifying the number of levels and their

elevations, and graphically modifying and drawing walls, using the mouse.

2. Using the Form View, provide details for each of the walls, for their openings, and define the roof

geometry. Leave those items you wish the program to design as “Unknown”.

3. Apply wind and seismic loads either generated automatically by the program or specified manually

by you. Loads can be modified or regenerated at any time.

4. Run the design to determine the unknown values, calculate the forces and capacities, then display

diagrams and the design results summary for all of the shearwalls.
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Adjust the size of blocks, specify their no of levels, foundation height, wall height and floor thickness

Figure 228: Shearwalls Default Opening
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29.2 Step 1: CAD Import
X
11l

Shearwalls has the capability of importing Windows metafiles (extension .wmf, .emf, and .pdf),
independently for each floor. This is a file format that is an export option in CAD programs such as AutoCAD®.

An AutoCAD (.dwg) can quickly be converted into a wmf files by exporting the file using “Other formats”, and
then saving the file as a .wmf file. Alternatively, drawings can be converted to a .emf or .pdf files, and then
imported into shearwalls.

=]

Export to a different format

D Mew k DWF

Creates a DWF file and allows you to set
page setup averrides

@-.

DWFx
Creates a DWFx file and allows you to set
page setup averrides

3D DWF
Creates and displays a DWF or DWFx file
of your 3D model in the DWF Viewer

PDF
Creates a PDOF file and allows you to set
page setup averrides

DGN
Creates one or more DGN files from the
current drawing

@ Send 3
FBX

w0
oD@ O

Creates a FBX file based on the current
Drawing » Lrex | drawing
Utilities
E Other Formats
EI Close 4 =b Export the drawing to another file format

Qptions Exit AutoCAD

Figure 229: Exporting CAD Document
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Savein [ g Deskiop V] = @ ¥ EY Mews ~ Toos -

-

Name Date modified Type

. Mama Visa from Jack 10/04/2013 2:08 PM  File folder
. OpenOffice.org 3.4.1 (en-US) Installation Files  15/03/2013 510 PM  File folder

File name: roberthp dwfx

Fies of type: |30, DWFx {dwix)
3D DWF - dwf)
30 DWFx (* dwh)

Figure 230: Exporting CAD file as a Metafile

Importing a CAD file is an optional step that could allow the following steps of creating blocks, walls, and
openings to be completed quicker.

Shearwalls allows up to 6 different CAD drawing imports, which can be used for each level of the building
that will be drawn in the next step. However, often importing only the first level is most efficient, and avoids
the slightly tedious task of lining up each level.

You must use a white or light background with black or dark lines and text for your CAD file. Dark backgrounds
are incompatible with the Shearwalls screen graphics.

The Import function opens these files and displays the drawing in Plan View for the user to trace over and to
recreate the structure. Afterwards, the user can view or hide the original drawing at any time by pressing the
Import button.

Click the Import CAD Drawing button on the toolbar.
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Shearwalls - CAD Import Wizard |2 [

Input CAD drawings [wmf, _emf, pdf, .bmp)
MNumber of levels with CAD drawings 1 -

Lewvel 1 Specify CAD drawing for lewvel 1

Fosition drawing on level

Step 1
|lzing the mouzse, select a reference point on the CAD drawing.
It iz recommended that a lower left point be selected.

I the nest step pou will be prompted to enter the paoint's =
coordinates.

Figure 231: Import CAD Drawing to Shearwalls Module

1. Locate your CAD files using the dialog box and Open.
2. The CAD drawing will be displayed in Plan View, and the rulers will temporarily disappear.

The Form View will display a form called CAD Import Wizard. To begin, it is necessary to first upload drawings
for each floor before beginning to position drawing on level. Follow the instructions to position and scale the
CAD drawing in the coordinate system of Plan View. Note that when importing floor plans for multiple floors
it is important to be consistent when selecting appropriate positions for the extents of each floor plan. Once
this is done, rulers will appear on both axes showing the new scale. Use the Zoom buttons, and the scroll bars
to resize or reposition the drawing on the screen. The limits of the viewing area and the snap increments can
be set from the View tab of the Settings dialog (select Setting/View).

Note that it is not necessary to scale your drawing based on the entire width of the structure, just a known
dimension of the drawing (ie. between two gridlines).
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Follow the instructions to move and rescale your CAD drawing.

Figure 232: Positioning CAD drawing

Note: Once you have positioned the last level of the structure and exited the CAD Import Wizard, it is not
possible to re-enter the Wizard to change a CAD Import file. Choose your imported files carefully!

29.3 Step 2: Building Footprint

Any number of rectangular blocks can be created in Structure Action. The program will ensure that any new
blocks intersect with, or about to, one and only one existing block. This block can then have another block or
blocks attach themselves to it. These rules ensure proper generation of exterior walls and roof panels. To
select one of a number of intersecting blocks, you must click on a portion of the block that does not intersect
with any other. Once selected, the block can be deleted, re-sized or moved with the mouse and shift key or
in Structure Input Form, or the levels information for that block can be changed.

29.4 Creating Building Blocks

1. When the program opens, a new file is started, or you have just imported a CAD drawing, you will be
in Plan View with the Structure button selected.

2. Click the mouse at the point where you want one of the corners of your first building block to be.

3. Drag the cursor to another point and release the mouse button to create your first block.
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4. Resize or reposition the block by highlighting it by clicking on a handle and dragging it, or by changing
the location or extents that appear in the Form View for Structure Input.

5. Block names can be specified by editing the Block Name field. The number of levels for a block, hold-
down lengths and general level information can also be specified at this point.

6. Additional blocks are created by following steps 2 to 5 above and by ensuring that new blocks abut
or overlap an existing block. New blocks being created cannot abut or overlap more than one of the
existing blocks.

7. When exiting Structure Action, walls will be placed automatically around the edges of the intersect-

ing blocks. You will not be able to move, resize or reposition the blocks while in Walls action, but
the blocks will automatically resize to follow movements of the exterior walls.

Note that if you would like to turn off Rigid or Flexible Diaphragm distribution analysis for your model, either
type of distribution can be toggled in the Structure Input screen under Diaphragm Flexibility.

#) WoodWorks® Shearwalls 10.21 - [Shearwalls - Plan W ture E
File Edit Settings.. Hold-downs.. Action View Window Help - |l& | =
hig ha —[q
[ =| 8| [P M| o4|L1) alzd 2] 8] [fF(E A
Show Wiew Current level Fj Extend to: Fj Zoom In | Zoom Out ‘ Undo | | Getting started, ‘ Settings... | Hold-downs...
70} Shearwalls - Structure Input ? £
71 Blocks Diaphragm flexibility
Block. Block 2 = Mo of levels V¥ Rigid analysis
< ottty st csee name =
80 u 2 = [V Flesible analysis
¥ estent |29
1 Ceiling acts as upper
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HESIE 85 BLOCK 5.5
B3 # looation Y extent
— — it — 25
o B L
1 1 I 1 | - B ¥ location Units = ft (]
ST
i ==l Lewels . i
@ — H Wal  Floor/ceiing Hold-downs: Diaphragm
n height depth Length Anchor elevation
] £ H it i subject to balt it
—— e — shrinkage  length
I in in
= == Level B E|l
a0 it ,7 ,7 ,7
ﬂ ” Level §
2 | Level 4
1 Level 3
20
,8— 0 19.67
Level 2
] 10 1375 145 11.67
Blatk 1 Level1 |8
T 10 1375 145 283
Changes apply to .
Foundation [
1 all blocks =
‘ For help on the "hold-down' items, click on """ box in the upper night comer then
-] on the item.
10
g T of T 20 T & T el a0l T &l ™ g "o IREET Tz IMRRE 6
< I 3
Drag the mouse to create building blocks, move or resize the rectangles, or enter levels data in input form X:128.46' Y:49.49'

Figure 233: Creating Building Blocks
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29.5 Block Creation Strategy

The decision to model a structure using a single block or several blocks depends on ease of configuring walls
and the designers intentions regarding of the generation of lateral loads on roofs.

If a structure is to be designed for wind loads generated by the software using the low-rise method, the
designer has no choice but to define the structure using only one block.

Multiple blocks allow for defining different numbers of levels for portions of the structure, so that roofs at
different heights are possible.

In the case of small jogs in the building, it is normally not necessary to define separate blocks for these jogs.
Instead, the exterior walls of a block can be subdivided and moved to create the jogs by utilizing the shift and
Mouse cursor.

If a block is contained entirely within one side of another block it is not necessary to be too concerned about
the amount of overlap between the blocks, as walls are not created in the interior and the program
automatically joins the initial roofs. However, if the blocks are diagonally opposed, the precise placement of
the blocks is important to properly position exterior walls and because the roofs in this case overlap.

Since blocks cannot be added or deleted once the user enters Walls Action and the walls are generated on
the first level, you must be careful to create all the blocks you need for wall creation before proceeding.
Blocks can be added in Roof Action for the purposes of adding new roofs.

Building blocks establish the initial shell of exterior walls for all levels of the structure. Blocks maintain the
integrity of the structure by ensuring that this shell does not have any gaps. Multiple blocks make it easier to
specify irregular structures without having to segment and then move the exterior walls of the building. A
common misconception with Shearwalls is that the blocks of the structure must match the roof shape
perfectly, but this is not the case. The reason for using multiple blocks in a model would be if you have
portions of your structure which vary in height (ie. 2 storey house with a 1 storey garage attached). If your
entire structure is consistently the same elevation on each level, then you only need one block, and would
modify the block by splitting walls and utilizing the shift key to achieve the shape of the structure. This
technique is shown at the 3-4 in the following tutorial linked below where wall 4-1 is split into 3 separate
walls, and then portion 4-2 is moved using the shift key. If your roof is not flat and includes multiple hips and
valleys, once in Roof view, it is possible to draw multiple roof blocks to achieve the desired shape.

Canadian - https://www.youtube.com/watch?v=RdA0BellyeE&feature=youtu.be (8-9 minute mark)

U.S. - https://www.youtube.com/watch?v=XgrdetIHg7! (3-4 minute mark)
29.6 Step 3: Building Levels

The building levels are defined in the Structure Input Form before proceeding to the rest of the design
sequence. The number of levels cannot be modified once the Extend Walls button or the Roof Blocks button
has been pressed (See Step 7), but the levels can be changed at any time.

1. While in the Structure action in Plan View, the Structure Input Form will appear. (Click on the Form
button if this Form is not showing).

2. Highlight one of the building blocks and in the Levels portion of the Form, select the number of levels
for your block by clicking on the arrows or by entering a value. The maximum number of levels is six.

3. Specify the number of levels for all remaining blocks.
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4. The program will automatically enter a 2 ft. US version imperial / 1 meter (Canadian, metric)
foundation elevation, and the default wall height and floor depth values (as defined in
Settings/Design) for each level.

5. Edit the foundation elevation, the wall heights and Floor/ceiling depth for each level. Floor
diaphragms are typically in the ceiling, but diaphragms are typically not placed at the roof level, so
Shearwalls assumes a 0 depth for the floor/ceiling depth of the roof. This information applies to all
blocks, so that the floor elevations are the same for each block. The blocks can have different
numbers of levels.
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Figure 234: Selecting Number of Storeys for blocks
29.7 Step 4: Create Walls

Once blocks have been created, and the number of storeys for each block has been specified, it is now
necessary to create the exterior walls of the structure. By selecting the Walls icon, the walls of the various
blocks will automatically become the exterior walls of the structure. By default, the walls will be
considered to be exterior segmented walls for the U.S. version of Shearwalls, and exterior with hold-downs
for the Canadian version of Shearwalls.
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29.8 Extend Walls Upwards Strategy

If the model only consists of one storey, then the “Extend Walls Upwards” button does not need to be
utilized. For multi-storey structures there are essentially two techniques which can be utilized to model a
structure and the two techniques have to do with when you utilize the “Extend Walls Upwards” button, as
you can only click this button one time during the modelling process. It is recommended to save a model
before clicking the “Extend Walls Upwards” button in case it is clicked at the wrong time, so that a previous
version can always be reverted back to. Below are descriptions of the two techniques that can be utilize,
although a combination of the two would also be possible. Typically the first method would be utilized if
each storey is consistent throughout the structure (eg. multi-storey apartments) and the second method
would be utilized if the structure is small with inconsistent walls on each storey (eg. single family home).

1. Create a block, specify the number of storeys, go to walls view and move all the exterior walls to
match the shape of your structure as described above, draw all the walls which are consistent on
each storey, then draw all of the openings in these walls. Go back to “Walls View” and Specify walls
which will be considered as Shearwalls and those which will be considered non-shearwalls. Click the
“Extend Walls Upwards” button. Following this technique will automatically make each storey the
same as you go up the structure.

2. Create a block, specify the number of storeys, go to walls view and move all the exterior walls to
match the shape of your structure as described above. Add openings in the exterior walls which are
consistent on each storey. Click the “Extend Walls Upwards” button. Following this technique will
automatically generate the exterior shape of your structure up to the number of storeys you specified
in the block view, but you will now need to go in and manually draw all of your interior walls. For this
reason, this method is prone to more mistakes when the structure includes multiple storeys, so |
would recommend starting from the bottom storey and working your way up so that you can see
exactly where you have drawn the walls on the storey below. Also keep in mind that you can modify
the locations of the walls in the Walls View input.

29.9 Step 5: Edit Walls

Clicking on the Walls button allows you to manipulate all the walls on the screen, and displays the Shearwalls
data form in the Form View.

29.9.1 Selecting Walls

e You can select a wall or wall segment by clicking on it. It will then appear red.

e The data for this wall will appear in the Form View, and you can perform any of the graphical or text
editing procedures on the wall that are described below.

e You can select multiple walls by keeping the CTRL key depressed while you select walls. Those data
common to the selected wall will appear in the Form View, and certain editing actions will be available.

e You can select all the walls on a level by right clicking the screen and selecting "Select All".
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29.9.2

29.9.3

Subdividing Walls
Wall segments can be created from existing walls in order to give them different properties, or to
offset portions of a wall from the rest of the wall.

Click on a point anywhere along an existing wall, drag the mouse to the end of the segment and then
release the mouse. The wall will then appear broken into 2 or 3 segments, each with its own name.

The new wall segment will have the same properties as the wall it was created from.

Moving Walls

Entire walls and wall segments can be moved perpendicular to themselves.

Hold the SHIFT key, then click the mouse anywhere along the wall to be moved and small arrows will
appear around the line.

Drag the mouse to the new position of the wall, then release. Note that walls cannot be repositioned
past other walls.

When moving a wall segment, two new walls will appear perpendicular to the wall being moved, to
maintain connectivity with its previous position.

In this way, extensions to the building can be made quickly.

When moving an entire wall, the connecting perpendicular walls will be stretched or shrunk to
maintain connectivity.
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Figure 235: Moving Walls
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29.9.4 Creating Interior Walls

e New interior walls can be created by clicking the start point of the wall, dragging the mouse to the
endpoint, and then releasing the mouse button.

e |tis not possible to create new walls outside the footprint of exterior walls that were created in the
Structure Outline View.

e The wall will have the same shearwall type and be composed of the same materials as the currently
selected “Standard Wall” in the Wall Form View.
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Figure 236: Creating Interior Walls

29.9.5 Resizing Walls
e Press the SHIFT key, then click on the endpoint of a wall, or where the ends of several walls meet;
these walls will be selected and appear red.
e Small arrows will appear indicating the direction that you must move the mouse to resize the walls.
e Drag the mouse in that direction, and release it where you want the new endpoint to be.

e Both walls that are selected in one direction will be resized. Other exterior walls may be moved to
maintain the integrity and connectivity of the structure.
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29.9.6 Merging Walls

e You may wish to undo a subdivision of a wall, or to combine a wall segment with an adjacent one.

With the CTRL key depressed, select the walls to be combined.

Select the Edit/Merge command from the main menu or from the right mouse button context menu.

e The combined wall will remain selected. It will have the properties of the first wall selected.

29.9.7 Deleting Walls

e Select any number of walls, and press the DELETE key or select the Edit/Delete menu item.

e Interior walls will disappear entirely. Exterior walls will be merged with adjacent walls.

29.10 Shearlines

A shearline consists of one or more parallel shearwalls that act as one to resist an applied shear load. A
shearline may contain gaps or non-shearwall components. A wall can be designated as a non-shearwall
should the designer wish to neglect its contribution to a shearline. The walls may be on different wall lines
and considered as part of the same shearline as long as they are separated by no more than the maximum
shearwall plan offset. The maximum shearwall offset is defined in the Settings Design tab, and is defaulted
to the following values:

e U.S.—The default offset is 6 inches.
e Canada — The default offset is 150 mm.

Note: A warning is generated in the output if the offset is greater than zero for the Canadian version.

A bandwidth approach is used to determine which walls belong to a shearline, where the bandwidth is equal
to the maximum shearwall offset. For example, N-S running shearlines are created from left to right on the
plan layout. The first N-S wall encountered becomes the left limit of the first shearlines bandwidth. Any wall
found within the bandwidth is considered to be part of the same shearline.

The next N-S shearline starts at the first wall found beyond the previous shearlines bandwidth. Shearlines are
automatically generated by the Shearwalls program. They are created or deleted as walls are created and
moved about. If a wall can belong to more than one shearline, it can be re-designated using the Wall Input
form.

Shearlines are not drawn in any of the views but when you select a wall to load in Plan View all walls on the
shearline will be highlighted in purple. The text output is generated on a shearline by shearline basis.

29.10.1 Changing Wall Properties (Canadian version)

If the Form View is not visible, press the Form View button on the main toolbar. In Plan View, select a wall
by clicking on it with the mouse. It will appear in red. Going back to the Form View, you can then change any
of the properties of the wall as follows:

29.10.1.1 Wall Type (U.S. Version)

Specify the type of wall by selecting from the drop-down menu for Shearwall Type. It can be a Non-Shearwall
(not designed as a shearwall) or a Shearwall. A Shearwall can be identified as a Segmented or Perforated wall.
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29.10.1.2 Hold-down Configuration (Canada Only)

Specify the location of hold-down Connections by choosing one of the following options from the pull-down
list:

29.10.1.3 Non-shearwall

The wall is not designed as a shearwall.

29.10.1.4 All segments

Hold-downs are placed at each end of the wall and on either side of every opening, except where there is no
net overturning.
29.10.1.5 Ends of shearwall and where required

Hold-downs are placed at each end of the wall, as well as at the end of any shearwall segment where required
(based on material selections and anchorage restriction settings).
29.10.1.6 Ends of shearline and where required

Hold-downs are placed at each end of the shearline, as well as at the end of any shearwall segment where
required (based on material selections and anchorage restriction settings).
29.10.1.7 Where required only

Hold-downs are placed only where they are required (based on material selections and anchorage restriction
settings).

Note: There is a trade-off between the use of hold-downs and the materials required for shearwall design. For
example, designing without hold-downs may require thicker panels and/or a tighter nail spacing to achieve
the required resistance.

Use the Hold-down Configuration pull-down in conjunction with the Anchorage Restriction Settings (from
the Design Tab of the Settings menu) to specify which should take precedence in the design: use of hold-
downs or the materials selected for shearwall design. Refer to the on-line help for a detailed description.
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Figure 237: Shearwall Properties Input Window

29.10.2 Standard Walls

e |If you select from the list of Standard Walls while a wall is selected, all of the properties for the

standard wall are transferred to the selected wall.

e If you change a wall so that it becomes identical to a Standard Wall, that Standard Wall name will
appear. If you make a change so that it is no longer the same as a Standard Wall, a blank space will

appear.

e Press the “Edit Standard Walls...” button in order to add, delete or modify standard walls. Existing
walls will not be affected by changes made to Standard walls other than to cause the Standard Wall

field to be cleared.
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29.10.3 Wall Dimensions

One Can:

Change the location of the wall. This has the same effect as moving the wall graphically, as described

under ‘Moving Walls’, earlier in this section.

Change the start or end of the wall, with the same impact as resizing the wall graphically.

29.10.4 Wall Materials

To change the material properties of the wall:

First you must specify which sheathing surface the changes apply to: exterior, interior, or both sides.
Selecting Exterior Only indicates that there is no interior sheathing.

Next, specify the type of sheathing material. This causes a new list of choices for sheathing thickness to
appear. These thicknesses are the ones that yield differences in design strengths (U.S. only). If you are
using a slightly different thickness, just select the next available smaller thickness from the list. You may
also specify “Unknown” and the program will design a thickness for you. You can also specify the orien-
tation of application.

Now select Fastener, Type, Size, and the Nail Spacing for the edges and for the interior of the
sheathing panel. Choosing “Unknown” for edge spacing allows Shearwalls to determine this value
during the design process.

Finally, specify the framing details, material, species and spacing of the lumber studs, and whether
there is blocking between them. Stud Spacing may be “Unknown”

29.10.5 Multiple Walls

To change the materials or wall type of several walls at once, select the walls in Plan View using the
CTRL key, or from the Edit menu or by right clicking, choose Select All to highlight all walls on the
level.

If not all of the selected walls share a certain property, that field on the input form will become blank.

Any changes to the properties will now affect all the selected walls.

29.10.6 Hold-Downs for Selected Walls

Select the type of hold-down for the selected wall. You can also access the hold-down database to create
new hold-downs to be used in the design and the hold-down settings window.

Selecting Apply to openings will specify these same hold downs for each window and door opening in the
selected wall(s). Selecting a Double bracket means that there is a hold down above and below the bottom of
the wall, typical for floors above the first level, and will double the hold down elongation/displacement for
the purpose of calculating deflection.
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Figure 238: Selecting Hold-downs for a Wall Segment

29.11 Step 6: Creating Openings

@

Click on the Openings button. The input form will display information about the openings (windows
and doors) in the currently selected wall.

In Plan View, you can draw any number of openings in a selected wall by dragging a line from one
point on a wall to another.
e The opening will appear as a thinner line than the wall.

e The opening will initially have a height and an offset from the bottom as specified in the
Settings/Design.
To change the location or the dimensions of an opening:

e Select the opening number in the dropdown box at the top of the form. The current dimensions
will appear in the form.

e Type over the dimension you wish to change and press Enter.

e Note that openings cannot be altered graphically after they have been created: they must be
resized or relocated using the Form View.

It is possible to create a new opening without using the Plan View.

e Select “new opening” in the Openings drop-down list, enter the dimensions and location of the
opening, and then press the Add button.
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e You can add a succession of similarly sized openings in this way.

—— — —
%0 WoodWorks® Shearwalls 10.21 - [Shearwalls two storey structure example.wsw - Plan View: Openings] = | 5 |
File Edit Settings.. Hold-downs.. Action View Window Help - ||| =%
i f =
D=/ BslLY M= E FRlE
Show Wiew Current level: ’7:‘ Zoom In | Zoom Dut | Getting started.. ‘ Settings... | Hold-downes...
7
Shearwalls two storey structure example.wsw - Opening L. ? =
5 In'@riou i = [WALL: B1-1, %= 25, Len= 25", Ht= 8
al iy .
&0 cg E',’ = Openings |1 - Delete
Z||@ g
] = 5 7ot WAALL
S| & o 5
5 ;- 5 £ Unts= it widh [15
= - . =1 %tar@&nnfsheara =
50 % A ] % Z 3 \nler"rrﬁegglentad
I-1:Infer{ |r Segme InteriofSHomented | S
— E':’ EH g Ee” L}%’I ——N;‘-E: E Qffset from edge OPENING Height
& INgenor Nomsnear {=
cgaa £ 7] L B z 45 £.75
i} 5 =] n 5
4 ] & g
= E
F-1chn b
] e —— &
Interior iSegm Impact Offget from bottarn
= resistant ’—
30] i :
=1
: g
] B-interior % E Hold-downs 7
Intgrior Sagmenlﬂ‘l;i Interiar S Qegmentad; Left side Right side
201 3 Mumber of studs |2« 2>
§ Holddown  [HD3 EaiGEE |
4 E
E I” Double-bracket I” Double-bracket
— g Edit database. Hald-dawn settings.
i}
10 £
- ”r 1 b
o A-Tinterior Segmented
-1of
g T g T S g g T e e g
< W b
IMPORTANT - Select wall first, the drag mouse along wall to create opening. Use form view to modify or delete. X:4.49' Y: 75.46'

Figure 239: Creating Openings
Deleting openings:

e To delete an opening, click on a wall, select an opening from the Openings drop-down list, then
press the Delete button.

Hold downs are specified for each side of each window and door opening. If the Apply to all openings
on wall is selected, the choice of hold down will apply to all the openings along the selected wall.
Unchecked, unique hold downs can be specified for each opening. By default, this option is disabled,
and checked, so that a wall with multiple openings have consistent hold downs. To enable the
checkbox, the "Apply to openings" in the Wall and Shearline Input form needs to be unchecked. To
reset the hold downs entered in the Openings Input form to match those entered for the wall,
recheck the "Apply to openings" or choose a hold down for the left and right end of the selected walls
in the Wall and Shearline Input form. The left end in the wall and shearline input corresponds to the
"left side" in the Opening Input form. It would be more typical to specify a consistent hold down for
the entire wall system, perhaps even the entire building.
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29.12Step 7: Extending Walls

The last step in creating levels is to extend the first floor upwards once the elevations have been specified
and walls and openings have been created for the first level.

1. When in Walls action or Openings action, click on the Extend Walls button. All exterior walls defined
for the first level will be copied to all levels above for all blocks up to the maximum number of levels
specified for each block.

2. Note that the user may choose to extend the levels after modeling the first floor for only those
elements that are common to all levels.

3. The Extend Walls button can only be applied once

29.13Step 8: Creating Roofs

]

Roof Action becomes available for single story buildings when the Wall Action button is pressed and walls are
created, or for multi-story buildings when the Extend Walls Upwards button is pressed. You must press on
roof action before proceeding to create loads.

Click on the Roof Blocks button to specify the building roof geometry. A Roof Block is created for each struc-
ture Block. Each Structure Block will be assigned an initial roof geometry based on the construction type,
slope and overhang settings in Settings/Default Values.

After the Roof Blocks button is pressed for the first time, the exterior walls remain associated with the blocks.
If these walls are repositioned, the roof block is resized to match their furthest extent. However, the opposite
is not true, it is also possible to create roof blocks that are not associated with any walls by dragging them on
the screen while in Roof View.

Similarly, if the exterior walls associated with a particular block are repositioned, the roof block (and structure
block) will adjust itself to match the furthest extents of the exterior walls. The opposite is not true.

If only one block was used to create the structure, only one roof block will be generated in Roof View,
although it is possible to add more roof blocks to achieve the shape of your roof by clicking the left mouse
key and dragging a box on the existing roof block. The new roof block must intersect with an existing roof
block, and once a roof block has been created the block can be adjusted accordingly.

29.13.1 Adjusting Roof Blocks

The Roof Input Form controls the editing of roof blocks to define the roof blocks location and geometry.
1. Select a Roof Block by clicking on it in Plan View, or by choosing it in the Block pull-down in the Roof
Input Form. Selected blocks are highlighted in red.
2. Resize or reposition the block by clicking on a handle and dragging it, or by changing the location or
extents that appear in the Form View for Roof Input.
3. Define the roof construction, ridge direction, roof slopes, ridge elevation, plan location and size of
overhangs by editing the appropriate fields in Form View.

4. To delete a roof block, select a block and then press the Delete button.
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Figure 240: Creating and Adjusting Roof Blocks
29.14 Step 9: Specifying Site Information

The Building Site information pertains to characteristics of the building such as period, enclosure, exposure,
and occupancy; and climatologic, topographic, seismologic and soil characteristics of the site. The site
information is used for the automatic generation of wind and seismic loads.

The initial building site information is based on the settings in Settings/Default Values and Settings/Design.

The Building Site dialog box can be accessed while in any of the Views and Actions, and after entering the
data you return to the previous state.

29.14.1 Occupancy / Importance Category (U.S. / Canadian)

The building Occupancy (U.S.) / Importance category (Canadian) is selected based on the nomenclature used
in the building code selected for design.
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29.14.2 Wind & Seismic Load Generation

Depending on the design method standard selected for wind generation (refer to Settings), the input fields
for wind load generation will vary and certain fields may become inactive. Refer back to section 1.2 Design
Methods for more information

Refer to the Help for more information on Terrain (Canadian)/ Speed up over hills (U.S.), Hurricane prone
regions (U.S.), and Dynamic Analysis (flexible buildings) (U.S., wind only), as well as other specificinput criteria
for wind and seismic generation.
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Figure 241: Load Generation Site Information (U.S. Version)
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Figure 242: Load Generation Site Information (Canadian)
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Note: The Dynamic Analysis (flexible buildings) allows a manually calculated entry of Gust factor suitable for
flexible buildings. However, it would be highly unusual that any wood structure, even midrise, to be considered
a "flexible" building. "Flexible" buildings are typically defined as being slender with a fundamental natural
frequency of less than 1Hz (that is, a period of greater than 1 second). Almost all wood structures are
considered "rigid", with a period of less than 1 second. The fundamental (Canadian)/approximate (US) period
Ta shown in the Load Generation Site Information input will help determine if the designed building can be
considered "Rigid" or "Flexible". Also note that the determination of a "flexible" or "rigid" building is not
related to the distribution of loads based on a "flexible" or "rigid" diaphragm.
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29.15Step 10: Automatically Generating Loads

%
=|[E

Click on the Generate Loads button to generate wind and seismic loads. Wind or seismic loads can be gener-
ated separately or at the same time by selecting the appropriate type of loads to generate. Loads can be
generated on the entire building, on a range of levels or on a single level by choosing the appropriate levels
in the Generate Loads form.

29.15.1 Wind Loads

Use the wind direction pull-down to generate wind loads for all directions at once or for a single direction
only. Similarly, use the Building Face pull-down to generate loads on different building faces.

MWERS (Main Wind Force Resisting System) loads can be generated as either line loads or area loads. Line
loads is the default, but both produce the same results.

Loads can be generated individually for walls, roofs and gable ends. Gable ends are considered as the portion
of the wall at the gable end that is above the eave. The portion of the wall below the eave is considered in
the Walls selection. C&C (components & cladding) wall loads can also be generated.

In the US, WoodWorks® allows you to select the option of generating a 10 psf minimum wind pressure. In
the All-heights method, the 10 psf minimum option is selected automatically and the generated pressures
will be the higher of the "wind speed" generated loads and the 10 psf pressure. In the Low-Rise method, the
10 psf minimum pressure is not selected as default and must be analyzed separately from the "wind speed"
generated cases by selecting and deselecting the 10 psf minimum option.

For Rigid Diaphragm Analysis using the All-heights method, the Settings form allows you to select between
two separate cases: full wind pressures without torsion and reduced wind pressures with torsional effects.
This analysis requires separate runs and must be compared to determine the worst case. Refer to Section B.4
for further information on Shearwalls Settings.
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The loads generated correspond to building masses that are also generated by the program. Check the box
for each building element - walls, roofs, floors and ceilings, that you want the masses to be generated for,
and specify the area self-weight of these elements. The self-weight specified for the roof can be input as

acting along a horizontal projection of the roof or along the surface of the roof.

The Generate Loads button allows you to use different self-weights for different levels, by selecting each

level in turn, changing the self-weight and generating the loads for that level.

The initial self-weights used to generate seismic building masses are based on the values in Settings/Default

Values.

Refer to Section 31 of the user guide for further information on Shearwalls Settings.
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29.15.2.1

Activate this checkbox to include the self-weight of walls to calculate wall dead loads that are considered to
resist overturning. Note that the self-weight of floors, ceilings and the roof, entered in the Generate Loads
form, are only used to generate building masses which are used to calculate seismic loads — they are not

considered to resist overturning.
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Click on the Loads and Forces button to add a variety of load types and profiles to the structure, as described
below in the Load Input Form section. Shearwalls has the flexibility to add loads to one or several levels at

Figure 244: Generating Loads Input Window
29.16 Step 11: Manually Applying & Modifying Loads

once, to individual walls or entire building faces.
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29.16.1 Load Input Form

210

This form controls the adding, editing and deleting of loads and forces that can be applied to the structure.
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Figure 245: Load Input Window

The loads list can be controlled to only show certain categories of loads:
e Show... Button — Show loads according to their type (Seismic, Wind Shear, Wind Uplift, Dead, C & C).

e Level Control —Show loads according to the level on which they are applied. This can be done for one

or a range of levels.

o Selected Building Face — Shows loads that are only applied to the selected building face in Plan View.

29.16.2 Load Types

Shearwalls accounts for the following load types:

e Seismic — Earthquake generated loads restricted by the lateral load resisting system.

e Wind Shear — External wind loads resisted by the lateral load resisting system.

e Wind C&C - Wind suction effects on the Components and Cladding for exterior walls only (roofs not
included). This includes the bending of sheathing between studs and the withdrawal of nails fastening

the sheathing to the wall studs.
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e  Wind Uplift — Overturning loads, especially wind uplift load transferred from the roof to supporting
walls on the top story.

e Building Mass — Weight of a building attributable to the diaphragm that transfers loads to the
specified level. This weight is used for automatic generation of seismic loads (see Section 2.9) only,
and should include all material self-weights along with any roof snow loads or permanent dead loads
required by the building code. Building Mass is not considered to resist overturning.

29.16.3 Load Profiles

A variety of load profiles can be applied to the structure, including point loads, line loads and area loads.
Loads can be applied to one or more floor levels.

29.16.4 Load Location

Loads are applied to building faces, wall lines, or selected walls. The location and tributary area can be
changed to create partial loads or overhanging loads. Wind shear loads can be applied as windward and/or
leeward loads. Highlight a wall in Plan View to add corresponding loads.

29.16.5 Magnitudes

Load magnitudes represent the intensity of the load applied to the exterior of the structure. These loads are
based on the code requirements for your jurisdiction.
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Figure 246: Applying Loads Manually

29.16.6 Working With Loads
29.16.6.1 Adding Loads

Click on the Loads Action button to input loads through the Load Input Form.

In the Load Input Form select Add... to add loads to the structure. The Add a New Load input dialog
will appear.

Select the load type, profile, location and floors to which the load applies.

The magnitude is entered as a From and To value to facilitate trapezoidal and triangular line loads.
Area loads require a tributary width.

Click OK to add the new load to the list of loads in the Load Input Form.
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29.16.6.2 Editing Loads

e Select the load to be edited from the Load Input Form.

e Edit the load location or magnitude information as required and click on the Apply Changes button.
The load type or profile cannot be changed.

29.16.6.3 Deleting Loads

e Select the load to be deleted from the Load Input Form.
e C(Click on the Delete button.
e To delete all loads, click on Delete all showing button.

To edit or delete individual loads, select the wall in Plan View to which the loads are applied. The loads list in
the Load Input Form will now display only those loads applied to the selected building face.

Note: After editing generated loads, you must perform a design before you regenerate the loads, otherwise
your changes will be lost when the new loads are generated.

29.17 Step 12: Generating Shearline Forces

3
= || C

For the Flexible diaphragm analysis method, Shearwalls automatically distributes loads to the shearlines each
time a new load is added. It also adjusts the distribution of forces if changes are made to the building’s walls.

For the Rigid diaphragm analysis method, loads will be distributed to the shearlines once the Design button
is pressed after creating or adjusting loads or making changes to the building’s walls. The rigid method
considers the torsional resistance of walls both parallel and perpendicular to the applied load, therefore all
walls in all directions must be loaded in order to perform a rigid diaphragm analysis.
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Figure 247: Add New Load Input

29.17.1 Direct Applied Shearline Forces

As an advanced feature, Shearwalls allows forces to be directly applied to shearlines as a manual method of
adjusting the load distribution.

A force magnitude can be entered as either a positive or negative value to facilitate redistribution of the loads
by adding forces to some shearlines and subtracting forces from others (The load distribution method can be
Flexible Diaphragm, Rigid Diaphragm or both. Most often, both methods will be selected).

These direct forces are added in the same manner as for new loads:

e (Click on the Loads button.

Select or highlight in Plan View the wall in the shearline that the force applies to.

Click on the Add... button and select Implement as a Force Applied Directly.

Specify the force direction in the case of wind, enter the magnitude and select the load distribution
method to which the force applies

Direct forces are not shown in the plan or elevation views as applied loads. Rather, the results of applying
these loads are shown as adjusted shearline design forces in both the Plan and Elevation Views. Direct forces
appear in the Results View.

There is a lot of additional information in Help pertaining to generation and distribution of loads, and the
related engineering assumptions used in the software.
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29.18Step 13: Viewing Loads, Forces & Building Masses

%
=|[E

Applied loads and corresponding forces can be viewed in the Plan and Elevation Views.

First click on the Show Button to select the loads/forces to be viewed. Viewing is made easier if wall names
are turned off.

Forces in Plan and Elevation Views can be shown based on either the Flexible or Rigid diaphragm analysis
methods for the distribution of lateral loads to shearlines. A torsional analysis is performed for the rigid
method.

Note: Loads appearing are the sum of all loads of a similar type that have been applied to the building face
at the current level.

29.18.1 Plan View

Both loads and forces can be viewed in the Loads and Forces view, while forces cannot be viewed in the
Generate Loads view.

e A seismic load is distributed (point/ uniform/ trapezoidal) over the length of an exterior wall as
horizontally applied double-headed arrows with specified magnitude. The corresponding horizontal
shearline forces appear as double-headed arrows with calculated magnitude shown at mid-length of
the affected shearlines. The calculated magnitudes of the hold-down forces are shown at the end of
each wall segment.

e A wind shear load is distributed (point/ uniform/ trapezoidal) over the length of an exterior wall as
horizontally applied single-headed arrows with specified magnitude. The corresponding horizontal
shearline forces appear as single-headed arrows with calculated magnitude shown at one end of the
affected shearlines. The calculated magnitudes of the hold-down forces are shown at the end of each
wall segment.
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Figure 248: Seismic Load Distributed Uniformly to a Structure
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Figure 250: View Hold-down Forces on a Structure

29.18.2 Elevation View

A wind and seismic shear force is shown as horizontal single-headed shear flow arrows distributed along the
top and bottom edges of affected shear walls. The total magnitude of the shear force for the shearline is
shown, as are the magnitudes of the top and bottom shear flows accounting for openings. Also shown are
the magnitudes of horizontal drag strut forces at the top of openings and vertical hold-down forces at the

end of wall segments.

e A wind C&C load (wind suction on Components and Cladding) is listed beside the affected exterior
wall as Wind C&C Interior Magnitude/ End Zone Magnitude.

Vi 54.46"
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e A wind uplift load is indicated by upward-pointing arrowheads distributed along the top edge of the
affected wall. The magnitude of the load is shown at mid-length of the wall.

e Dead loads and building masses are indicated by downward-pointing arrowheads distributed along
the top edge of the affected wall panels and openings. The magnitude of the load is shown at mid-
length of the load. Dead loads and building masses cannot be viewed at the same time.

e Flevation View can report hold-down forces as separate or Combined through the Show menu.
Separate indicates the individual shear (S), uplift (U) and dead load (D) components, while Combined
combines all of these affects together along with the appropriate load reduction factors applied.

In the U.S. version, a compression force is indicated at the bottom corners of shearwall segments by
downward-pointing arrows, with the magnitude adjacent to the arrows.

A hold- down connection is depicted as two triangles, one on either side of the floor (to represent connector
brackets).

e In Canada, an anchorage is depicted in the shape of an uppercase | (to represent a threaded rod with
washers and nuts connecting the bottom plate of the upper wall to the top plate of the wall below).

e Adragstrut force is indicated by horizontal arrows acting on either side of and at the top of an open-
ing. The magnitude of the force is shown directly under the arrow.

Shearline L, at Y = 60.5 ft, Flexible Diaphragm Seismic Design.
2542 2541
0] e e e e R e e e e e e e
L L ar.7
- -~
789 T84
Factored
out-of-plane
L-1:Interior Segmented force Fp (pif)
2! Anchorage: 8.7
Wall: .7
231.0
ot} _—— e —— — —— e [—— ——— ——
1891 r1 291
10|
All shearwalls, Design group 1: Factored Forces
Exterior surface: ilerlit:a\ Horizontal
15/327 Structural sheathing w/ &d nails @ 4/12° Holddown force (lbs)  —®= Vs - Shearline force (Ibs)
In?gr?::;l?rﬁ:i? 2600 pif | Compression force (Ibs) —= Vs / diaphragm length (pif)
112* Gypsum WBoard 1-ply w/ 5d nalls @ 717" S - Shear wn?rlurning (lbs) —~— W/ full height shealh‘mg (pify
Shear capacty: 125.0 pif D- Dead (lbs} #— Drag strut force (lbs)
Frame: D Fir-L @ 16", blocked Factors: 5=07
Critical Segment, in Wall L-1: D = 0.6 (tens); 1.0 (comp)
7 Design shear force: 0 pif Combined: S-D +Ev (tens); S + D + Ev (comp)
Combined capacity (strong or 2 weak): 380.0 pif Unfactored Loads
{4 Dead 1t wind upiift
est
1 ! 20l ! 30l 0l
—

Figure 251: View Shear Forces in Elevation View

29 Shearwalls Getting Started



WoodWorks® Software User Guide 220

29.19Step 14: Interpreting Results

The Results View produces the design results report for a design run. This view is automatically opened when
the user clicks on the Run Design action button and generates a new design results report. The report for the
last design run is opened when the user directly clicks on the Results View action button. In both cases, the
design must first be run to activate the Results View button. As well, the design must be re-run to produce
an updated results report any time changes are made to the design data.

The design results report is divided into several sections, as described below. The sections which appear
depend on the design option and the settings selected through the Show button or the Settings dialog (both
the Loads and Forces and the Option menu items) boxes.

There is a lot of additional information in Help pertaining to generation and distribution of loads, and the
related engineering assumptions used in the software.

The basic sections are Project Information, Structural Data, Loads, Wind Design and Seismic Design.

Settings [ ? ﬂhr
Default Values ] View ] Company Information I Project Description ]
Design | Holddowns |  Fomat Options l Loads and Forces |

Display
Elevation View  Plan View
Wall names v v
Standard wall name v v
Diesign group number o ™
Sheathing information v
Framing irformation v
Legend v 2
Vertical elements v v
Always show roof v
Display or print these design results
Iv¥ Design settings [v C&C results table
I¥ Storey data Iv¥ Deflection table
v Blocks and roofs [v Hold-down displacement table
I¥ Building site data [v Storey drift table

<

Materials table

<l

Shearline dimensions

v Shear results table

Goto "Loads and Forces" for loads tables. dragstnit and holddown
tables, and for rigid, flexible, seismic, and wind design

Reset original settings [~ Save as default for new files

QK | Cancel | | Help |

Figure 252: Settings — Results Display
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WoodWorks® Shearwalls

SOFTWARE FOR WOOD DESIGN

Shearwalls two storey structure
example.wsw

WoodWorks® Shearwalls 10.21

Sep. 18, 2014 13:19:04

Project Information
DESIGN SETTINGS
Design Code Wind Standard Seismic Standard
IBC 2012/AWC SDPWS 2008 ASCE 7-10 Directional (All heights) ASCE 7-10
Load Combinations Building Code Capacity Modification
For Design (ASD) For Deflection (Strength) Wind Seismic
0.70 seismic 1.00 seismic 1.00 1.00 i
0.60 Wind 1.00 wind
Service Conditions and Load Duration Max Shearwall Offset [ft]
Duration Temperature Moisture Content Plan Elevation
Factor Range Fabrication Service (within story) (between stories)
1.60 T<=100F 19% 10% 0.50 0.83
Maximum Height-to-width Ratio
Wood panels Fiberboard Lumber Gypsum
Wind Seismic Wind Seismic Blocked Unblocked
3.5 a3 = = = 2.0 1.5
Ignore non-wood-panel shear resistance contribution... Collector forces based on...
Wind Seismic Hold-downs  Applied loads
Never Never Dragstruts  Applied loads
Shearwall Relative Rigidity: Deflection-based stiffness of wall segments
Design Shearwall Force/Length: Based on wall rigidity/length

Run an engineeri ign for all shear lines, and display results. X: 2051 ¥: 7496 |

Figure 254: View Shearwalls Results
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e The Structural Data section includes story data, design settings, site information, wall materials by
wall groups, and shearline dimensions for the design.

e The Loads section includes the profiles, locations and magnitudes of wind shear, seismic, uplift and
C&C loads, and direct forces, specified for the design.

e The Wind Design section contains the results of flexible and/or rigid diaphragm design, including
shear results by shearline, dragstrut forces, hold-down design and deflection. It also provides
component and cladding design results by shearline.

e The Seismic Design section contains the results of flexible and/or rigid diaphragm design, including
shear results by shearline and dragstrut and hold-down forces.

29.19.1 Wall Groups

Shearwalls gathers wall assemblies of similar wall materials (sheathing, fastening and framing) into Wall
Groups and assigns a wall group number to each group. This is summarized in the Structural Data section of
the design results report.

Shearwalls two storey structure example.wsw  Sep.
WoodWorks® Shearwalls i

SHEATHING MATERIALS by WALL GROUP

Sheathing Fasteners Apply
Grp  Surf Material Ratng Thick GU Ply Or Gvtv | Size Type Df Eg Fd Bk |MNotes
in in Ibs fin in__in
1 Ex Structural | 38 3  Horz  32500| &d Nal N 4 12 Y 3
Int Gyp WB 1-ply 112 - Horz  40000| 5d Nal N 7 T ¥
2 Ex |StructSh 0SB 3216 38 3 Horz  83500| &d Mal N 4 12 Y 3
Int Gyp WB 1-ply 112 - Horz  40000| 5d MNal N 7 T Y
3 Both | Gyp WB 1-ply 32116 38 - - Horz  40000| &d Mal N 4 12 Y 3
4 Both |Gyp WB 1-ply 1/2 - - Horz  40000| 5d MNal N 7 7 ¥
Legend:

Grp — Wall Design Group number, used fo reference wall in other tables
Surf — Exterior or inferior surface when applied fo exterior wall
Ratng — Span rating, see SDPWS Table C4.2.2.2C
Thick— Nominal panel thickness
GU - Gypsum underlay thickness
Fly — Number of plies (or layers) in construction of plywood sheets
Or — Orientation of longer dimension of sheathing panels
Gviv — Shear stiffness in Ibin. of depth from SDPWS Tables C4.2.2A-B
Type — Fastener type from SDPWS Tables 4.3A-D: Nail — common wire nad for structural panels and lumber, cooler or
gypsum wallboard nail for GWE, plasterboard nail for gypsum lath, galvanised nail for gypsum sheathing, Box - box nail;
Casing — casing nail; Roof - roofing nail; Screw — drywall screw
Size - Common, box, and casing nails: refer to SDPWS Table A1 (casing sizes = box sizes).
Gauges: 11 ga =0.120"x 1-3/4" (gypsum sheathing, 25/32" fiberboard ), 1-1/2"(lath & plaster, 1/2" fiberboard); 13 ga
plasterboard = 0.92"x 1-1/87
Cooler or gypsum wallboard nail: 5d = 086" x 1-5/87 6d = 092" x 1-7/8" 8d = 113" x 2-3/8" 6/8d = 6d base ply, 8d face
ply for 2-ply GWE.
Drywall screws: No. 6, 1-1/4"long.
58" gypsum sheathing can also use 6d cooler or GWB8 nail
Df - Deformed nails ( threaded or spiral), with increased withdrawal capacity
Eg — Panel edge fastener spacing
Fd — FReld spacing interior to panels
Bk— Sheathing is nailed fo Blocking at all panel edges; Y{es) or N{o)
Apply Notes — Notes below fable legend which apply fo sheathing side

Notes:
3. Shear capacity for current design has been increased to the value for 15/32" she athing with same nailing because stud
spacing is 16" max or panel orientation is horizontal. See SOPWS T4 3A Note 2.

Figure 255: Shearwalls — Wall Groups

Wall group numbers are then referenced throughout the design results output report to avoid repeating the
wall assembly materials information at several places in the output.

The design results can be saved as .pdf and .rtf files. For more information see section 1.3 "Input and Output".
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29.19.2 LogFile

Shearwalls creates a detailed log file of the intermediate calculations used to generate wind and seismic
loads, and used in the rigid diaphragm analysis. These calculations are stored in a *.log ASCII text file that can
be opened and viewed through any text editor, such as Notepad or Word. The log file also includes the defini-
tion and value of variables used in the generation of seismic and wind loads.

B WoodWorks® Shearwalls 10.21 - [Shearwalls two storey structure examplewsw - Log Qutput] =NASAl X

File Edit Settings.. Hold-downs... Action View Window Help — |l |f 2

D& |H S| BEY (@ E L eiEé Bl Fl=|EEE %

hoodﬂorks@ Shearwalls Log File for Shearwalls two storey structure example.wsw -
Design Code: IBC 2012/RWC SDPWS 2008

m

Wind Load Generation
MWFRS Procedure: ASCE 7-10 Directiomnal (A11 heights)
C&C Procedure: ASCE 7 Ch. 30 Part 1 (h <= 60 ft.)
Time: Jun. 10, 2014 15:30:33

Site information:

Enclosure = Enclosed

Exposure = Exposure C

Rigid building - Static analysis

Case 2 Loads at 75%; Eccentricity HN-5 loads = 15%, E-W loads = 15%

Air density: 0.0765 lbm/cu. ft. = Avg at elevation of 0 feet. Density constant = 0.00256
(|

Legend:

P - Design wind pressure (see Eguations); h - Mean roof height

g — Velocity pressure z — Height of interest

G - Gust factor theta - Roof angle

Cp - External pressure factor B - Building width

GCp - Combined exposure and gust factor L - Building length

GCpi - Internal pressure coefficient ¥ - Basic wind speed

Kz - Velocity Pressure Exposure Coefficient d - mass density constant

Fd - Wind directionality factor
Kzt - Topographic Factor
e, zmin, epsilon-bar, 1 - Terrain exXposure constants used to calculate G

il hE, zg, alpha - Terrain exposure constants used to calculate K
Equations:
MWFRS Pressure Equation: P =g * G * Cp
C&C Pressure Egquation: P =g * (GCp - GCpi)

| Other Equations: ga=4d * Kz * Fd * Kzt * V"2

d f 3600 s/hr / g (32.174 m/s"2) = 0.00256
Kz = 2.01 * {max(z, hE) f zg ) ~ (2 f a ) )
Gz = min(0.85, 0.925 * (1 + 5.8 * (c * (max(0.& * h, zmin) / 33)

~ (-1/6)y * ({1 / [1+0.63* (((B+h) / (1 * ((max{ 0.6

* h, zmin ) / 33)) ~ (e }))) " (0.63))) ) "~ (1/2)y)) / (1

+ 5.8 % (c * (max( 0.6 * h, zmin ) / 33) ~ (-1/6)}))

Air density = 5200 ft/mi

Data (all loads):

Kd = 0.853, GCpi = 0.18

Terrian Exposure Constants:

zmin =15 epsilon-bar = 0.20

c = 0.20 1 = 500
zg = 900 alpha = 9.5

hE et )

Units: ft, 1lbs

Block 1: EW x N5 = 25.00 ® 25.00 Mean Roof Height = 15.28

Type Level Face Direction P q GCp Cp Gz z-G Kz z-K Kzt z-Kzt theta L/B h/L

Block 2: EW x N5 = 231.50 x 35.50 Mean Roof Height = 24.21

Type Level Face Direction P q GCp Cp Gz z-G Kz z-K Kzt z-Kzt theta L/B h/L 7
Ready X:12.52' Y: 52.02'

Figure 256: Shearwalls — Log File
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30 Shearwalls Wall Types
30.1 Perforated Shearwalls (U.S. Only)
30.1.1 Traditional Shearwalls (Type I)

Wood frame shearwalls are traditionally designed using shearwall segments that extend the full-height of
the wall.

Shearwalls containing openings are treated as multiple shearwall segments, as shown in Figure 325. Each
segment requires fasteners to transfer shear and provide overturning restraint resulting in additional hold-
downs per wall. The design capacity of the shearwall is assumed to equal the sum of the capacities of each
shearwall segment. Sheathing above and below openings typically is not considered to contribute to the
overall performance of the wall.1%13
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Figure 257: Typical Shearwall Composed of Three Traditional Shearwall Segments (Type |)
30.1.2 Perforated Shearwalls (Type Il)

Another approach considers a shearwall segment with openings, which is illustrated in Figure 326. Here, the
wall is identical to the shearwall in Figure 325, but without intermediate overturning restraints next to the
openings. This condition is considered a shearwall segment with unrestrained openings (perforated or Type
Il shearwall). The capacity is clearly less than would be expected from the same shearwall containing multiple
shearwall segments, each fully restrained against overturning. However, the capacity of the wall shown in
Figure 326 may be sufficient for a particular application while reducing the total number of overturning
Connections.1?13
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.= Shearwall Segment with Unrestrained Openings
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Figure 258: Typical Perforated Shearwall with Unrestrained Openings (Type Il)

30.1.3 Method

Finding the design shear capacity involves relating the strength of a shearwall with unrestrained openings to
a similar shearwall consisting of traditional shearwall segments. Empirically derived adjustment factors that
relate the strength of shearwalls with unrestrained openings to similar shearwalls containing multiple
traditional shearwall segments are presented in Table 1. The perforated shearwall procedure calls the
adjustment factor the “opening adjustment factor.” This is referred to as the Perforated Factor in the Result

output.

Opening adjustment factors (referred to as Perforated Factor in the Results output) for a range of typical
opening heights are provided in Table 1 for eight and ten-foot high walls. Factors for other wall heights can

be determined from the ratio of opening height to wall height.

Opening Adjustment Factor for Perforated Shearwalls can be seen in the table on the following Table.®

225
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Table 1: Perforated Wall Adjustment Factors

Maximum Unrestrained Opening Height (Window or Door Height)

H/3 H/2 2H/3 5H/6 H
8" Wall 2’-8” 4’-0” 5-4” 6’-8”
10’ Wall 3-4” 5-0” 6’-8” 8’-4”
Percent
Full-Height Effective Shear Capacity
Sheathing
0% 1.00 0.67 0.50 0.40 0.33
10% 1.00 0.69 0.53 0.43 0.36
20% 1.00 0.71 0.56 0.45 0.38
30% 1.00 0.74 0.59 0.49 0.42
40% 1.00 0.77 0.63 0.53 0.45
50% 1.00 0.80 0.67 0.57 0.50
60% 1.00 0.83 0.71 0.63 0.56
70% 1.00 0.87 0.77 0.69 0.63
80% 1.00 0.91 0.83 0.77 0.71
90% 1.00 0.95 0.91 0.87 0.83
100% 1.00 1.00 1.00 1.00 1.00

30.1.4 Full-Height Sheathing

The percentage of full-height sheathing (FHS) is based on the ratio of full-height sheathing length to shearwall
segment length. To be considered full-height sheathing, the length of each full-height sheathed section must
equal or exceed the prescribed height-to-length ratios for shearwall segments in the applicable building code.

Values for 0% full-height sheathing are provided for interpolation purposes only. The 100% full-height
sheathed case represents a traditional shearwall segment with a corresponding opening adjustment factor

of one.

30.1.5 Shear Connections

Shear Connections capable of resisting the allowable unit shear of a traditional shearwall segment are
required throughout the segment. While the actual shear connection requirements may be less when using
the perforated shearwall method, traditional shearwall segment shear connector requirements account for

the non-uniform distribution of shear loads in the perforated wall.

226
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30.2 Shearwall Segments Without Hold-downs (Canada Only) (excerpt from Wood Design Manual
2010)°

Traditionally, shearwalls have been designed using chords and hold-down Connections at the ends of all
shearwall segments. Hold-downs are designed to transfer the chord segment overturning force, Ts, to the
shearwall or foundation below. CSA 086 includes provisions for design of shearwall segments without hold-
down Connections.?

Without hold-downs, the overturning tension force is transferred from the top wall plate to the bottom wall
plate through the shearwall sheathing. Since a portion of the shearwall sheathing is used to resist the over-
turning force, the shear capacity of the sheathing is reduced. Even though hold-down anchors are not used,
anchorage is still required to transfer the uplift force from the wall plate to the foundation or shearwall below
(see Commentary to CSA 086).*

In some cases, hold-down Connections may be placed at one end of a shearwall segment. Where the load is
from the end of the segment that contains the hold-down, overturning uplift forces will be resisted by the
hold-down. When the load is from the direction opposite the hold-down, the sheathing resists over-turning
uplift forces. The shear capacity of the shearwall segment is multiplied by the hold-down factor, Jng, which
must be calculated for loads acting in opposite directions.

Hold-down Connections are not required for shearwall segments where the specified strength is adjusted by
the Jng, factor, and the following conditions are met:

e the sum of the factored basic shear resistances on both sides of the shearwall, Vhg/Ls, < 10.3 kN/m;

e shear resistance of the wood-based panel, vi, is based on nail diameters < 3.25 mm; and edge panel
nail spacing > 100mm;

e the maximum height of the shearwall, Hs, is 3.6m; and

e the factored uplift restraint force at the bottom of the end stud of the shearwall segment, P;, is > 0.

Jhg is calculated as:
Case 1l

Jha = 1.0 where there is sufficient dead load to resist overturning uplift forces or hold-down Connections resist
all of the overturning force.

Case 2

Where there is no net uplift at the top of the shearwall segment due to overturning and there is no hold-
down connection at the bottom of the shearwall segment to resist overturning:

P, (Hs\* (H
Jna = 1+2—’+(—S> —(—S)<1.0

Vha ~ \Ls Ls
Where:
P; = factored uplift restraint force at the bottom of the end stud of the segment calculated as
shown below (kN)
Vha = sum of the factored basic shear resistances on both sides of the shearwall segment

calculated with Jng = 1.0 (kN)
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= Z(Vr Jn Jub+ Vrg) X LW

Hs = height of the shearwall segment measured from the bottom of the bottom plate to the
top of the top plate (m)
Ls = Length of the shearwall segment (m)
Case 3

Where hold-downs are provided at the bottom wall plate to resist overturning forces but the sheathing is in
tension at the top of the shearwall segment due to overturning forces from upper storeys.

Via + P:
hd = W <1.0
Where:
P. = factored uplift restraint force at the top of the end stud of the segment calculated as
shown below (kN)
Note P;< 0
Vha = sum of the factored basic shear resistances on both sides of the shearwall segment

calculated with Jng = 1.0 (kN) (see above)
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31 Shearwalls Deflection Criteria

. FI|E Edit Settlngs Hald- dowrls Actlorl Vlew Window Help - |||

RIS S PECRN 1= lﬁll'\'\

Show Wiew Currenl Ievel 1_j Zoom In I Zoom Dut] Undo ] {edo I Getting stalted I Seftings... | Hold-downs...

Figure 259: Shearwalls Display

Shearwalls calculates the deflection of each wall segment between openings for each design case. It uses this
deflection to determine the storey drift and check that the drift is within allowable limits for seismic design.
Shearwalls also distributes loads to shearlines and within shearlines to segments based on equalized deflec-
tion of segment. That is, rather than using the capacity of the shear walls to approximate the rigidities for
distributing loads to and within shear lines, the software includes the option to determine rigidities based on
deflection-derived stiffness. The option to Use shearwall deflection to calculate rigidity is available only if
the Settings / Design: Include deflection analysis is selected.

Default Values ] Wiew ] Comp
Design l Hold-downs ] Format

Design procedures

Wind load generation procedure

WV Include deflection analysis

Figure 260: Default Wind load generation procedure (U.S. Edition)

While deflection analysis is considered more accurate in certain circumstances, the added iterative calcula-
tions running in the background can slow the run time of Shearwalls. For example, it would not be unusual
for a design run to take 3 times longer, in the order of several minutes, when deflection analysis is selected
and the distribution of loads is based on rigidity derived from deflection.

31.1 Hold-downs

The ability to input hold-down connectors to a hold-down database for use in design for overturning forces
and for deflection analysis gives added flexibility to Shearwalls. Previously Shearwalls reported hold-down
forces at each hold-down location, but did not specify the hold-down Connections used.

31.2 Hold-downs button

This button opens the hold-down database window where hold-downs can be created and used in the design.
Several hold-downs are already created and can be chosen from a dropOdown list. The hold-downs specified
in the database are selected in the Wall and Shearline Input as well as the Opening Input at each hold-down
location for use in determining the component of deflection attributable to the wall anchorage system's slip.
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Figure 261: Shearwalls — Wall Input — Selecting Hold-downs

Horizontal and vertical fastener information as appropriate for the hold-down is entered in the fastener
section.
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Hold-down Database l ? &J
Hold-down | = j New Delete T |
Fasteners
Vertical bolt (add| elongation)
= o ™ No anchor bolt (% it anchor bolt
1 Diameter 1-1/8 | in
3 Max length for i
E given displacement 8 L]

Iv Elongation/tensile capacity and slippage/wood capacity combined as single hold-down displacement;capacity
-~
™ Always use displacement at maximum capacity [~ Shrinkage compensating device

Displacement

Select | Thickness of stud(s) b (in) | Stud widthd (in) | ASD Capacity (Ibs) | Displacement (in) |

3 3.5 8810 0.192 "
3.5 3.5 10330 0.179 b
4.5 3.5 12185 0.215

5.5 35 12185 0.162

Click on a cell from above table to edit holddown properties; dick Select to select row for deletion

Note

Designer is responsible for ensuring that hold-down data corresponds to most recently published manufacturers
spedifications.

For help on any item, dick on "2 box in the upper right corner then on the item.

Exit

Figure 262: Shearwalls - Hold-down Database

There are four check boxes that allow the user to specify what will be taken into account for the dis-
placement.

Elongation and slippage combined as single hold-down displacement: If this is checked, the
displacement value entered in the table below includes displacement from all sources of deflection
related to the connection assembly, including the elongation of the connector itself, the horizontal
fastener slippage used to connect the hold-down bracket to the studs, and the vertical bolt elongation
up to the length of vertical bolt shown in the top right of this input form. Manufacturers typically
include all these sources of deflection in their tables, therefore selecting this checkbox will be typical.
If it is not checked, the value indicates the elongation only and therefore the slippage will be
calculated separately.

Elongation for connector only (without anchor bolt): When this box is checked, the elongation value
does not represent the anchor bolt elongation, which is calculated using the bolt length indicated in
the Structure dialog. This option is not viable when the elongation and slippage are combined as single
hold-down displacement.

Shrinkage compensating device: If the hold-down is capable to adjust to the wood movement, this
box should be checked so the wood shrinkage and crush component are not included in the dis-
placement.

Always use elongation/displacement at maximum capacity: If this box is checked, the displacement
is assumed to correspond to the allowable hold-down capacity even if the actual force at the hold-
down is less than the listed capacity of the hold down. For example, if Always use elonga-
tion/displacement at maximum capacity is checked, and if the calculated uplift force that a hold-down
is required to resist is 1000 lbs, but the selected hold-down has a capacity of 2000 lbs with a
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corresponding displacement of 0.20 inches, the hold-down elongation or displacement will be based
on the listed displacement value of 0.20 inches associated with the maximum 2000 |b capacity. Left
unchecked, the displacement will be based on the ratio of actual force to capacity, in this case 50%

of 0.20 inches, or 0.10 inches.

The deflection of shearwall is important to ensure it remains within the allowable storey drift limits. It also
determines the rigidity of the shearwall segments for load distribution within shearlines, and the rigidity of
the shearline for use in the rigid diaphragm distribution method. For more information, use the context
sensitive help found on this Hold-down database input form by selecting the ? symbol at the top right and
clicking on the area for which help is needed.

o

Vertical bolt (add'l elongation)

r\- 80 ANCNOr Do
Steel strap or plate is attached
to upper and lower studs using
nails or bolts. Does not include a

vertical anchor bolt, so published
elongation or displacement value
i5 the only source of elongation.

ent/cap)

Figure 263: Shearwalls — selecting ? symbol for further details

For more detailed information regarding deflection and hold down related information refer to Help and
search for keywords as shown below. Also, refer to the Shearwalls - New Features file located in the main

WoodWorks folder.
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Figure 264: Shearwalls Help Window
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31.3 Design Methods
31.3.1 U.S. Version

Codes and Standards referenced: International Building Code (IBC®), Minimum Design Loads for Buildings
and Other Structures (ASCE 7-10), National Design Specification for Wood Construction (NDS®), and AF&PA's
Special Design Provisions for Wind and Seismic (SDPWS).”%°

Design Procedure: Allowable Stress Design (ASD)

Wind Procedure: ASCE 7-10 Method 2 (Analytical Procedure), both Directional (All-heights) and Envelope
(Low Rise)

Seismic Procedure: ASCE 7-10 Equivalent lateral force procedure
Horizontal Distribution: Flexible and rigid diaphragm distribution

Shearwall types: Individual full-height wall segment and perforated shear walls. Includes deflection and story
drift analysis.

31.3.2 Canadian Version

Codes and Standards referenced: National Building Code of Canada, User's Guide - Structural Commentaries,
CSA 086 Engineering Design in Wood (Limit States Design).3?

Wind Procedure: NBC High-rise (fig I-15) and NBC Low-rise (fig I-7/8)
Seismic Procedure: NBC Equivalent static force procedure
Horizontal Distribution: Flexible and rigid diaphragm distribution

Shearwall types: Segmented with hold-downs on all segments, segmented with hold-downs at ends of
shearwalls and where required, segmented with hold-downs at ends of shearlines and where required, and
segmented with hold-downs at where required only

31.4 Input and Output

Shearwalls generates several file types to store general program settings and project information for a design
run. This includes the following file types:

e .wsw — main file type for Shearwalls which stores binary project data and can be opened directly by
Shearwalls to retrieve previously saved runs.

e .pdf — Engineering design results can be saved as Portable Document Format (.pdf) files located in
the same folder as the corresponding .wsw file. These can then be opened by Adobe Acrobat or
another pdf reader.

o .rtf —Engineering design results can be saved as Rich Text Format (.rtf) files located in the same folder
as the corresponding .wsw file. These can then be opened and viewed by text editors such as Word
and Wordpad, and converted to Word document (.doc) files.

e .log — intermediate calculations used to generate wind and seismic loads, and used in the rigid
diaphragm analysis are stored in text files with the same name and located in the same folder as the
corresponding .wsw file. These files can be opened and viewed through any text editor, such as
Notepad or Word.

shearwalls.wss — Standard Walls are stored in this binary file located in the same folder as the Shearwalls
program. If lost, it will be regenerated automatically by Shearwalls.
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32 Connections
32.1 About Connections

The WoodWorks® Connections software will be referred to as Connections throughout this section. This is
meant to give a brief introduction to the features and on how to use Connections. This brief introduction to
Connections should be sufficient to help you become an expert user of the software. However, technical
support is available if you have further questions. Connections is made-up of several different screens which
are followed in sequence to complete the design of a connection. You proceed through these screens using
Drop-Down Menus and toolbars.

32.2 Drop-Down Menus

The Connections window always contains a drop-down menu bar and images of the possible Connections.
Menu selections can be done in two ways:

1. Selecting the desired connection type from the drop-down menu and submenus
2. Selecting the desired connection from the images of the possible Connections

Note: Selecting submenus from the drop-down menu bar will automatically modify the images of possible
Connections to the right of the drop-down menu.

r:@; WoodWorks® Connections 9.0 - [Geometry: _

:@;File Settings Connection View Window Help

i 3 Rabe
= zave
S =

open

- Post and Beam

= Eeam -to-beam

E| One-sided

i - Shear plates
Rivets

- Bolts

- Top hanger

e saue a3

© i Lagscrews
(= Two-sided
Rivets

- Bolts

m

i L.Shear plates
é Sloped
- Bolts
- Rivets

Shear plates
- Lag screws
= Eeam -to-column
E| One-sided 4

- Rivets

Bolts
- Shear plates
i G- lagscrews
B Two-sided
D Rivets

Bolts
i . Shear plates
- Beam owver column

Rivets
- Bolts
- Shear plates
E- Column-to-base

- Concrete base

Rivets
- Bolts
- Shear plates
- Lapped Shear

= Wnnd to-wood
E\ Orthogonal two member
- Nails -

Figure 265: Connections Drop-down Menu and Connection Images
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32.3 Toolbars

Connections includes toolbars with toolbar buttons for the main procedures of the program. When per-
forming a design from start to finish, you should proceed from left to right along the toolbar. The toolbar
buttons are placed in a sequential order to facilitate designing.

{: WoodWorks® Connections 90 - Materals “Untitea i I

:@; File Settings Connection View Window Help

ab
D | & | | = —<| ¢ &£ &
HEw OpER Fane ZALE A5 gaometry | details diagram | results acCept

Figure 266: Connections ToolBar

32.3.1 Toolbar Buttons

The following describes the main features of each of the toolbar buttons in Connections.

32.3.1.1 New

]

Mgk

Click on the New button in the toolbar to a start a new connection design file.

32.3.1.2 Open

ir

open

Click on the Open button in the toolbar to retrieve an existing file. This command can be used to edit an existing
file or to use an existing file as the basis for a new design.

32.3.1.3 Save

d

zave

Click on the Save button in the toolbar to save the current design.

32.3.1.4 Save As

{}abc

salte as

Click on the Save As button in the toolbar to save the current design but with a different name.

32.3.1.5 DXF Export

l,EDQF

export

Selected fasteners can be exported for use in CAD.
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32.3.1.6 Print

=

print

Click on the Print button in the toolbar to print the diagram or the design results. These screens must first be
open.

32.3.1.7 Geometry

ey

geometry

Click on the Geometry button in the toolbar to change to the Geometry view. In this view, you can change the
current connection geometry.

32.3.1.8 Details

&

details

Click on the Details button in the toolbar to change to the Details view. In this view, you can specify connector
parameters.

32.3.1.9 Diagram

faz] =
fl

diagram

Click on the Diagram button in the toolbar to change to the Diagram view. This view displays the current
connection detail diagram.

32.3.1.10 Results

B

results

Click on the Results button in the toolbar to change to the Results view. This view displays the design results
output.

32.3.1.11 Accept

=

accept

Click on the Accept button to accept the current design results and to input this information into the details screen.
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32.4 Connection Types

Connections can design for both Post & Beam and Lapped Shear connection types.

32.4.1 Post & Beam Connections

The Post & Beam Connections can be designed using any of the following connector types:

Bolts

Shear Plates

Rivets (Canadian only)
Heavy-duty Hangers
Lag screws

Post & Beam Connections include the following configurations:

32.4.1.1 Beam-to-Beam

A

r

=

Figure 267: Beam-to-Beam Connections

32.4.1.2 Beam-to-Column

=

Figure 268: Beam-to-Column Connections

32.4.1.3 Column-to-Base

" Rivets " Hols

{"  Shear plates

Figure 269: Column-to-Base Connections
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32.4.2 Lapped Shear Connections

Connections designs for the following Lapped Shear Connections using nails or bolts.

32.4.2.1 Wood-to-Wood

{ ) i ) {

Figure 270: Wood-to-Wood Connections
32.4.2.2 Wood-to-Steel

[ " [ (" (" "

Figure 271: Wood-to-Steel Connections
32.4.2.3 Wood-to-Concrete

- £

Figure 272: Wood-to-Concrete Connections

32 Connections



WoodWorks® Software User Guide 239

33 Database Editor

The Database Editor is a simple application that allows you to create new material databases, view existing
databases, and customize the material database list for local availability.

33.1 Scope of Database Editor

The Database Editor is currently limited to operating on databases of wood FRAMING materials only. This
includes beams, columns, joists and wall studs consisting of solid sawn, glulam and engineered wood
products. Sheathing materials and fasteners have not been incorporated at this time. With version 9 of the
Canadian edition of the software is now possible to incorporate steel beams, although this feature is not
available in the U.S. edition of the software.

Databases used by the Design Office programs:

e Sizer — all databases
e Connections — all databases except I-joists, LVL, PSL materials

Ready

e Shearwalls — only the wall stud databases
=
r@q DatabaseIN] - WoodWorksE Database Editor '
Eile Edit Miew Help
it
new open
Database Type |Standard j Species Grade Sections
tMember Type |Beanw[fcwb] _:J
b aterial Filename
II ¥ Timber TIMBER.CWE
¥ Buil-up LUMBUP.CWE
v Rough Timber RTIMBER.CWE
II ¥ Glulam-E GLULAM_E.CwE
¥ Ghulam-Ex GLULAM_».CwB
¥ MSR Buil-up MSREUP.CWE
v MEL Built-up melbup. cwh
I ¥ Rough Built-up RLUMBUP.CwWE
¥ Lumber lurnbeam, cwh
v Rough Lumber flurnbearn. cwb

Note:

Figure 273: Database Opening Window

1. ALL the Design Office programs use a common set of databases that can be viewed and modified by
the Database Editor.

2. Sizer exploits all features of the Database Editor.

3. Connections and Shearwalls do not skip Species, Grades and Sections that have been set to "Ignore"
by the Database Editor.

4. A change to any database will affect all programs that use it (with the exception of item 3).
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33.2 File Buttons
33.2.1 New

Click on the new button in the toolbar to create a custom database file. The program will prompt you with a
series of dialog boxes to walk you through the process of creating a custom database file.

33.2.2 Open

it

Op&Er
Click on the open button in the toolbar or click on the database file name in the file list to retrieve an existing
database. This command retrieves an existing material database file. You can specify the type of database,

such as Beams, Columns, Joists, and Wall Studs.
33.2.3 Save

d

salle

Click on the save button in the toolbar to update a material database which you applied changes to. The save
button also updates the current use and ignore settings for customizing the database list.

33.2.4 SaveAs

{}abc

salle 3=

Click on the save as button in the toolbar to make a copy of the current database but with a different name.

33.2.5 Close

Ei"

clase

Click on the close button in the toolbar to close the current database without saving any changes which may
have been done to this file.

33.2.6 Copy

copy

Click on the copy button in the toolbar to copy a current material in the data base for editing. It will be
necessary to save the material file with a different name.
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33.3 Editing Buttons
33.3.1 Add

2xd
2-EEp

228

add

Click on the add button in the toolbar to add new species, grades or sections to a Custom database file. The
add button is only available for Custom database files.

33.3.2 Delete

2x

X

o
e

o
o 00

2

Click on the delete button in the toolbar to delete existing species, grades or sections in a Custom database
file. The delete button is only available for Custom database files.

33.3.3 Edit

LT T
oo
[T

n

di

=

Click on the edit button in the toolbar to edit the species, grade or section properties of a Custom database
file. The edit button is only available for Custom database files.

33.3.4 Use
v

uze

Click on the use button in the toolbar to allow a selected species, grade, or section of a material database to
be used by Sizer and Shearwalls during the design process. A check mark will appear beside the species, grade
or section to indicate that it can be used by Sizer and Shearwalls. The use button applies to both Standard

and Custom databases.

33.3.5 Ignore

X

igrore

Click on the ignore button in the toolbar to prevent Sizer and Shearwalls from using a selected species, grade
or section during the design process. An ‘X’ will appear beside the species, grade or section to indicate that
it cannot be used by Sizer and Shearwalls. The ignore button applies to both Standard and Custom databases.
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34 Material Databases

Material databases are described as either being a Standard database or a Custom database. The properties
of the Standard databases can be viewed, but not edited. Custom database can be viewed, edited and
created.
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File has been closed. Select from new list of materials and filenames. CUSTOM
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Figure 274: Switch between Standard and Custom Database
The Database Type drop-down list allows you to switch between the Standard and Custom databases.

34.1 Standard Material Databases

Standard material databases include sawn timber and glulam members whose strength properties are based
on those published in the applicable design standards. The Standard databases are based on values published
in the National Design Specification (NDS) for Wood Construction for the U.S. and based on the CSA 086 for
Canada.l?

34.2 Custom Material Databases

Custom material databases include I-joists, Parallel Strand Lumber (PSL), Laminated Veneer Lumber (LVL),
and Laminated Strand Lumber (LSL) as a default. The strength properties included in these custom databases
are based on proprietary listings. The custom databases included with WoodWork® or created by the user
should only be used for preliminary sizing of members. Contact the engineered wood product manufacturers
directly for an accurate and complete design of proprietary wood products.

Warning: You can retain database customizations made with WoodWorks® Database Editor from an existing
installation by specifying the same installation folder as the existing installation, choosing the Custom Install
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Setup Type, then unchecking Custom Materials Database in Select Components. Failing to remove the check-
mark will result in your custom database being overwritten by the new custom database.

35 Creating Custom Databases

The Database Editor allows you to create custom material databases for beams, joist, columns, and walls.
You can specify material type, species, grade, dimension, and strength properties.

35.1 Material

Click the new button on the toolbar menu. The New Material dialog opens and prompts you to enter a
Material name, specify the type of material, specify a filename, define whether this is a multi-ply member or
not, and select a Material Type.
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Figure 275: New Material Dialog Window
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35.2 Species

Click on the Species in the Database Editor window, then click the edit icon. Now the Species Properties
dialog window automatically opens and prompts you to enter a species name, the specific gravity of the
material (for self-weight calculations).
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Species Properties - [é]

Species Mame  |RENREIEEES Ok,

“Weight a kM/ow m Cancel

Figure 276: Species Properties Window
35.3 Grade

Click on the Grade in the Database Editor window, then click the edit icon. Now the Grade Properties dialog
window automatically opens and prompts you to enter a Grade/Combination name, the specified strengths
values, and the modulus of elasticity (E).
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Figure 277: Grade Properties Window
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35.4 Section

245

Click on Section in the Database Editor window, then click the edit icon. Now the Section Properties dialog
window automatically opens and prompts you to enter the actual and nominal dimensions, the size factors,
and the stock length.
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Figure 278: Section Properties Window
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36 Viewing Standard Databases

The Database Editor allows you to view the material, species, grade and section properties of the Standard

databases. The following describes how to do this. First open the Standard database file that you wish to
view. This is done by using the open button or by clicking on the file name in the file list.
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Figure 279: View Standard Material Properties

You must now select the property that you want to view. This is done by highlighting the material, species,
grade or section that you wish to view and then clicking on the view button from the toolbar. Depending on
the information that you are viewing, one of the four following dialog boxes will open:

e Material Properties dialog
e Species Properties dialog
e Grade Properties dialog

e Section Properties dialog

- =
View Species Properties (read-cnly) @

Species Mame |D.Fir-L

4.8 kMAcu m

W'eight

Figure 280: View Species Properties
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37 Customizing the Database List (Sizer Only)

The Database Editor includes a feature which will allow you to customize the entire database list for your
needs by designing for only certain materials, species, grades, or section sizes.

This type of customization only affects Sizer. Connections and Shearwalls disregard the ignore settings and
can use all of the material databases.

The customizing feature simply places a ‘¥’ or an ‘X’ beside the material, species, grade, or section to let
Sizer know which properties to use or ignore during the design process. These properties are not erased by
the customizing feature and can therefore be retrieved at a later time. Sizer initially sets all properties to use
(v') as a default.
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Figure 281: Tutorial 16: Customizing Data Base List (Ignore Steel)

37.1 Customizing

1. Open the database file (either Standard or Custom) that you want to customize. This is
done by using the open button or by clicking on the file name.

2. Click on the material(s), species, grade(s), or section(s) that you wish to customize so that
itis highlighted (Note that multiple selections can be made at once by clicking while holding
down the ctrl and shift key).

3. Click on the use button (v') to use this selection during the design process or click on the
ignore button (X) to ignore this selection during the design process.

4. Click on the save button to save any customizing done to the materials list.

Note: Clicking the save button at this point will also save any changes done to an open Custom database file.
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