FREQUENTLY ASKED QUESTIONS

FEMA P-807 Weak-Story Tool

The purpose of this document is to log answers to questions raised by users.
The following answers are addressed in this document, prepared on March
19, 2014:

1. How do I enter acommand in WST (CAD Interface)?

2. How do | zoom and pan in WST (CAD Interface)?

3. How should I draw reference geometry (CAD Interface)?
4. How do I set up reference lines in WST (CAD Interface)?
5. How do I set up reference image in WST (CAD Interface)?
6.

How do | copy/paste entities from one level to another using a
common base point (CAD Interface)?

7. What is the meaning of the point in brackets (CAD Interface)?
8. How do | make the background white (CAD Interface)?

9. Howdo I print?

10. Why are the Analyze and Summary buttons disabled?

11. Why are my retrofit walls making no effect?

12. What is the distinction between building weight and wall gravity
load and where are they entered in WST?

If your question does not appear here, please send your question to the
Applied Technology Council,atc@atcouncil.org.
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FAQ.1 How dol enter a command in WST (CAD
Interface)?

Commands in the CAD interface may be entered in two basic ways, by
either: clicking the command button on the right tool strip, or entering a
command at the console.

The tool strip comprises several expandable menus representing command
categories. For example, to create a new entity, expand on the Create drop-
down, and select the entity you want to draw.

-
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Enter a command at the console by starting to type a word associated with
the desired command. A list of commands matching the entry will appear and
will usually display the desired command. A list of all commands can be
displayed by clicking Help/CAD commands.
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FAQ.2 How dol zoom and pan in WST (CAD
Interface)?

In WST, one may pan and zoom using the middle mouse button if it exists.
This may require some configuration with Windows which is outside the
scope of this FAQ; see Control Panel/Mouse.
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There is also a Zoom command. Enter “z” at the CAD console and follow the
prompts. Entering “e” in the Zoom command causes WST to zoom to the
extents of all entities.

Y
@Uv|@ » Control Panel » All Control Panel Items »

Adjust your computer’s settings

PActiDn Center 4 Adrninistrative Tools

{lgb Backup and Restore 'l.':_! Color Management

B4 Desktop Gadgets g4 Device Manager

Flash Player (32-bit) Folder Options

ﬁ, Indexing Options @ Intel® Rapid Storage Technology
Location and Other Sensors JF Mouse

E: Personalization I:I;:l Phone and Modem L}
i Recovery & Region and Language

@ Sync Center B System

“: Windows Anytime Upgrade Fﬂ Windows Card5pace

|| ¥PressUpdate (32-bit)
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FAQ.3 How should I draw reference geometry (CAD
Interface)?

In WST, there are two tabs in which the CAD interface appears: the General
tab and the Levels tab. When you draw line-work in the General tab, those
entities will appear on every level. If you are in the Levels tab, the line-work
you draw will only appear on the level in which that line-work is created. To
draw reference lines common to every level, draw on the General tab, to
draw line-work relevant to only a specific level, draw on the Levels tab.

B Weak Story Tool - [Mew Document(01]
B File Windows Help

JdEH S Assemblie Levels ||Auto-Analyze Analyze Summary

General Geometry and Properties:

Building Properties |E|
Mumber of Stories: 2
Spectral demand 5 §: 1 Look up Sms by zip code

Typical wall thickness 6

Description:
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FAQ.4 How do I set up reference lines in WST (CAD
Interface)?

Reference lines are the critical first step in laying out the shearwalls in the
building. If done properly, they can help ensure that walls on various levels
are located in their actual relative positions from floor to floor.

Let's assume we want to draw gridlines common to every level:

e Click the General tab.

e To the right, there are many drop-down menus; click the one that looks
like a spark. Other buttons will appear below; the first four are buttons
for drawing (1) a point, (2) a line (3) a horizontal ray, and (4) a vertical
ray.

e We will draw a horizontal reference line. Click on the horizontal ray
button.

e Follow the prompt at the bottom left of the CAD interface. Select or
enter a point location. This can be done by click anywhere on the CAD
interface or by entering a comma-delimited point. Enter the point by
typing 0,0 and hitting the Enter key. This drops a horizontal line at the
origin. We may enter as many points as we want, but we will stop with
one and create other lines by copying the first one. Click the Escape key
to exit the command.

Draw horizontal ray:
Select or enter point:

o We will create another reference line 25 feet above the first one using the
Offset command. The offset command button can be found by clicking
the copy drop-down button, or (like any command) by typing the
command at the console. Begin to type the word "offset" and the bottom
left of the CAD interface. When you start typing the program searches
for commands that match what you've entered. When you see the
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command you want, you may click it. If it is at the top of the list, hitting
the Enter key starts the command. Click the Offset command.

(Cffset (o)

\<> CffsetSeament (os)

s

¥ LoyeoF (of)
% LayerOn {on)

ﬁ CadPanelOptions (op, pr)

o Follow the prompt at the bottom left of the CAD interface. Enter the
offset distance 25'.

et entity:
Enter distance or first point: [0.0

Select the first line we drew.

Select the side on which to offset the line.

Hit the Enter key to close the command.

The new line may not appear on the screen. Type "z" for the Zoom
command, and hit Enter. Follow the prompt at the bottom left of the
CAD interface: type "e" to zoom to the Extents of the entities drawn so
far.

e Zooming may also be done using the middle rolling button on you
mouse, and panning may be done by pressing the middle mouse button,
if one exists.

e We follow the same process using the Vertical ray command and create
vertical reference lines 100’ apart.

e We want to stretch the horizontal lines to extend past the vertical gridline
on the right.

e Select the two horizontal lines by clicking on the screen below and to the
right of the horizontal lines, moving the cursor up and to the left, and
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@ Weak Story Tool - [New Document001 *]

=8 EEE 5
File  Windows Hel -
p
1 5 | | & | General | Assemblies Levels | Auto-Analyze Analyze Summary | Annotation Scale: 100

Input status: Invalid (click here for details)

General Geometry and Properties:

ks

Building Properties

Number of Staries: 2
Spectral demand S 1 Look up Sms by zip code

Typical wall thickness 6

S

Description

Zoomwindow: zoomed to extents

[T I

QC
Fd
8
&
@
<

[685 8 n, 811.7 in]

clicking. The horizontal lines should be dashed and the four round grips
should show. Two of the grips will be red, indicating they are hot.
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e Click on one of the red grips to stretch the lines. The grips being moved
will turn yellow.
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e Click on one of the red grips to stretch the lines. The grips being moved
will turn yellow.

e Stretch the lines to the desired location and left-click to fix the new
location of the grips.

e You may want to constrain the operation to keep the lines horizontal,
hitting F8 toggles the angle constraint. By default, this is set to
increments of 15 deg., but this may be changed by holding the Shift key
and right-clicking.

e These reference lines will now appear on ever level.
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Building Properties

2

Number of Stories

Spectraldemand S4: 1 Look up Sms by zip code

Typical wall thickness 6

Description

& @) &8 % O

Foom window: zoomed to extents [773.1in, 250.8in]

Base Point

Eactored Distance

Half Distance

Center
Quadrant
End Point
Insertion
Intersection
Midpoint
Mearest

Perpendicular

Set Angle Interval I/\\"g
Set Snaps
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FAQ.5 How do I set up reference image in WST (CAD
Interface)?

Similar to drawing reference lines, inserting an image is a valuable way of
ensuring walls are placed in the correct locations a are to the proper scale.

Let's assume we want to insert an image representing the wall layout at the
Ground floor:

e Click the Levels tab and select Ground floor in the list of floor levels.

' Weak Story Tool - [Mew Docurnent(01]
o-l File Windows Help

JdE ld | & | General Asser‘nhlies Auto-Analyze Analyz

Floor Levels |Gmundﬂnnr v|§§' Input Status:  Invalid

Shearwall Layout | Shearwall Table

View Mode E|
@ Before Retrofit After Retraofit
View Level Properies | | View Backbone Curves |
Aszembilies: -

e Insert an image using the Image command. This may be done by

expanding the Create drop-down button on the right and

finding the Image button, but the quickest way is to start typing
"image" at the command console.

—“ﬂ Image (img)

N

ﬁ DimensionAngular (da)

= Dimension Linear (d)

o Afile browser will appear. Find the image file you want to insert and
click the Open button. WST supports many image file types, including

12
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JPEG, PNG, TIF, GIF, BMP, WMF, and EMF. If you want to insert an
image from a PDF file, first export the pages of the PDF file as images.

o Follow the prompt at the bottom left of the CAD interface. Select or
enter the location of the insertion point of the image.

Insert image:
Select or enter first point: [56.0 in, 30.9in

o After the first point is entered, the image should appear with its blue
grips showing. The prompt asks for another point which defines the
initial scale of the image. Click a location to close the command; we will
fine-tune the scaling and orientation next.

Floor Levels §5 Input Status:  Invalid
Shearwall Layout | Shearwall Table

View Mode E]

@ Before Retrofit () After Retrofit

View Level Properties ] [ iew Backbone Curves ]

Assemblies: -

Insertimage: tracking: [1082 2 in, 0.0in] 1,082 2in
Select or enter next point or enter U to undao:

0.0*°

[317.0in, 1827 in]

P
(j
a
)
3
ot
]
@

e An alternative to inserting the image from a file is by taking a screen-
shot (which puts an image onto the clipboard) and pasting this into WST
by hitting CTRL+V. The image will appear and the prompt will ask you
to select the location of the image.

e \We need to scale the image in WST so that one inch of length
represented by the image corresponds to one inch of length in WST.

¢ Run the scale command by starting to type "scale" at the console and
clicking the scale command when it shows.
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o Scale (sc)

I CrossSectionAISC (stl)

Insert image: succeeded.

Select the image and hit Enter.

Type "r" and hit Enter in order to set the reference length represented on
the image.

Select a distance on the image that represents a known distance in the
building. If multiple distances are known, select the largest one to
minimize error. In this example, the image has dimension lines set up;
we select the distance of 86'-6" by picking two points on the image.

Pick a reference point on the image (arbitrary) from which to scale.
Enter the length (in the CAD interface context) that corresponds to the
distance represented by the image. In this example, we enter 86'6 which
is interpreted by WST as 86'-6".

We now need to orient the image properly using the Rotate command.

Start the Rotate command by selecting the image and typing "ro" at the
console.

S Rotate o)

i RoundedRectangle {n‘ec}h‘
™\, Roughine (f)

=3 CopyCiip (Cortrol+c)

3 CopyCipBase (Shift+Cortrol+c)
JC CrossSectionAISC {stl)

B CrossSectionWood {wd)

# CutClip (Controlsx)

Scale: successful.
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Type "r" and hit Enter in order to set the reference angle represented on
the image.

Select an angle on the image. In this example, we select an angle that we
want to become horizontal, which happens to be along the previously
referenced dimension string.

Pick the base point about which to rotate (arbitrary).

Select the desired orientation. In this example, we want the horizontal
direction, which may be achieved using the angle constraint (toggled
with F8 key).

The image is now scaled and oriented. It may be moved to another
location with the Move command.

To check that the scaling is correct, start the DimensionLinear command
by starting to type "dim". Follow the prompts to complete the command.
If the measured distance has less than 5% error, than it's good enough. In
this example, the measured distance is 86'-7"" compared with 86'-6",
which is less than 1% error.

éﬁ DimensionAngular (da)

= DimensionLinear (d)

28-a"
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FAQ.6 How do I copy/paste entities from one level to
another using a common base point (CAD Interface)?

WST supports common clipboard actions like copy (CTRL+C) and paste
(CTRL+V). In addition, there is a CopyClipBase (CTRL+SHIFT+C)
command which is similar to the effect of the conventional clipboard-copy
command, but it asks the user to select a base-point for the copy operation.

e Select the entities at the level you wish to copy and start the
CopyClipBase command.

e Follow the console prompts; select the desired base-point.
Normally, this is the origin, which may be entered as 0,0. Hit the
Enter key to complete the command.

e Select the level to which the entities are to be pasted and press
CTRL+V to paste.

e Follow the console prompts; select the base-point on the current
level to drop the new entities. To make them align with the level
from which they were pasted, enter the same base-point that was
entered when they were copied, typically 0,0.

"'jj Copy (co, cp)

St CopyClip (Control+c)
8 CopyCipBase (Shilt+Controlic)

E E MimarCopy {mic)

16

Weak-Story Tool FAQ FEMA P-807
March 19, 2014



entities to clipboard with base point:

-+

Paste Entities from Clipboard

FEMA P-807
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FAQ.7 What is the meaning of the point in brackets
(CAD Interface)?

Many commands in WST require entering a point. The most recent point
entered by the user is saved by the program and offered in the brackets in the
console prompt at the bottom left of the CAD interface. Hitting the Enter key
with no other input information entered is equivalent to re-entering the point
shown in brackets.

56.0in, 30.910n
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FAQ.8 How do I make the background white (CAD
Interface)?

The WST CAD interface has many options for display of and interaction
with entities both analytical and non-analytical. These options are displayed
when you type the Options command. One of the options available is to
change the background and foreground colors (e.g. console text and cursor
colors).

Options (=]

Annotation spacing 0.5

Cument properties =

Layer Default Layer - E]

Textshie Boralt Text . - L)

View angle 0.0° E]

Annotation scale 140

m

Show origin

Show print area [ [:]

Colors =
Back color | | |

Fare colar [ [ | ]

Display alttemate colors [

[ [l Exchange back and fore colors ]
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To edit the paper settings click on the printer icon = | This brings up the
Print form which allows you to choose many options including paper size,
printer, margins, enter header and page numbers. By clicking the button
labeled Options at the bottom, one may set what is included in the report.

=4 WeakStoryTool Print Setup: New Document001

=0 EoR (=3

Paper Size: [ Letter - ]

Weak Story Tool - Building Model
[T T T —

Header and Footer
Select: [ Middle Footer -

Cortert: ||

Image (=

Page 1of 11

Fant

Date Format:

Special Tag:

[ T™ Whitney Book (10, Regulat|

yyyy-MM-dd, HH:mm

I

Margins

1

1

Print Range:
@ Al(11)
() Range:

111

Gutter Margins
0.25

025 025
0.25

Orientation

@ Portrait

() Landscape

[Options ] [

Print ] [ Close

The annotation scale may be entered near the top of the program.
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B Weak Story Tool - [B2 final.wst *]

ol File Windows Help

A EEd | & | General Assemhlies Auto-Analyze Analyze Summary | Annctation Scalﬁ:- 140

Loy

FAQ.10 Why are the Analyze and Summary buttons
disabled?

The Analyze and Summary buttons at the top of the program are disabled
until the data input by the user is valid. Before the input is valid, one may
click at the top of the program where it says "Input status: Invalid (click here
for details)". Clicking there brings up a dialog explaining what is not valid.

B Weak Story Teol - [Mew Document003]
gl File Windows Help

DEH & Assemblies Levels | Auto-Analyze Analyze Summary | Annotation Scale: 100

Input status: Invalid (click here for details)

General Geometry and Properties:

N

Validation Info

Bk Input status: Invalid

Sheathing Layers (15) total: OK

Sheathing Assemblies: Invalid (none defined)

Sheathing assemblies inwvalid.
Levels (3) total:

Lewvel 0l1: Inwalid

Shearwalls: Invalid (none defined)
Inwvalid wall{s) .

Lewvel 0Z2: Inwalid

Weight is =zero.

Shearwalls: Invalid (none defined)
Invalid wall{s) .

No shape defined.

Level 03: Inwalid

Weight is zero.

Shearwalls: OE (none defined)
No shape defined.

Level({s) inwvalid.

o)

= |[E &R

El

The status of individual walls may be displayed by clicking the drop-down
button in the Levels tab and selecting from the list of available labels.

22
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B Weak Story Tool - [B3 final.wst *]

B File Windows Help

1 i | &) | General Assemblies Auto-Analyze Ana

Floor Levels [Le-wel 01

v]@ Input Status:  OK

Shearwall Layout | Shearwall Table |

View Mode
(") Before Retrofit

i@ After Retrofi &

View Level Properties

] [ View Backbone Curves ] L

Assemblies: [ Struct. Panel 8d@2 -

FEMA P-807
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FAQ.11 Why are my retrofit walls making no effect?

Check to make sure the input status of the retrofit walls is valid. If one is
invalid, click at the top of the program where it says "Input status: Invalid
(click here for details)". Clicking there brings up a dialog explaining what is
not valid.

--------------- “%
OR ]
J SWO005
_ ,,{j‘, B i e e e
________ o M ...
¥ :
‘ I
& I
L“ SW025 !
g S Invalid
_______________ 2 H S
7l swoor ?
¢ [ OK !
L : +

' Weak Story Tool - [New Document03]
g5l File  Windows Help

DEH &S Assemblies Levels | Auto-Analyze Analyze Summary | Annotation Scale: 100 Input status: Invalid (click here for details)

General Geometry and Properties: %

As indicated in the dialog, retrofit walls need to be provided with sufficient
hold-down capacity. This may be entered by selecting the wall and entering
an appropriate value in the shearwall properties drop-down form.
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2 ) Input status: Inwvalid

Sheathing Layers (15) total: OKE

Sheathing Assemblies (7) total:

A001: OKE
hOoDz: OKE
LO0D3: OKE
LOD4: OE
LO0S5: OKE
LOoDe: OE
hO07: OE

Lewvels (5) total:

Lewvel 0l1l: Inwalid

Shearwalls (Z25) total:

SW0Z5:

Insufficient hold-down on retrofit wall; approximate HD demand = 17.2 kips.

Invalid wall(s) .

Level 0Z: OE
Level 03: OE
Level 04: OE
Lewvel 05: OE
Lewvel(s) inwvalid.

WYalidation Info El@

B Weak Story Tool - [B3 finalwst *]
ry
B File Windows Help

S | & | General Assemhlies Auto-Analyze Ana

Floor Levels |Level 01 | €5 Input Status:  OK
Shearwall Layout | Shearwall Table
View Mode
() Before Retrofit @ After Retrofit %
View Level Properties ] [ View Backbone Curves ] -
Assemblies: [T Struct. Panel 3d@2 -
FEMA P-807 Weak-Story Tool FAQ
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B Weak Story Tool - [B3 finalawst *]
ry
. Eile  Windows Help

O = |d | & | General Assemblies Auto-Analyze Anal

Floor Levels [Level 01

Shearwall Layout | Shearwall Table

v]@ Input Status:  Invalic

Wiew Mode
() Before Retrofit @ After Retrofit
View Level Properties ] [ View Backbone Curves ]

Assemblies: [T Struct. Panel 2d@2

Top Label: | Name

Bot. Label: | Status

Perforations
Toatal length of full-height seaments:

Total open area: 0ft2

Gravity Load
Area Load Trib. Width
15 psf x 10ft

Hold-down strength: 0 lbs

Remove wall during retrofit: [

3.56t

Levels

E]x4

Wall height: | 5-0" [7] Owvemide story height

(2]

L3

SW025 @
Invalid |
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FAQ.12 What is the distinction between building
weight and wall gravity load and where are they
entered in WST?

The weight of the building is calculated by WST using the unit weight
specified by the user for each level in psf. Note that the unit wieght must
include all contributions to seismic mass including partition walls. In the
Levels tab, click the button labeled Level Properties. This brings up the form
where the unit weight may be entered for the current level. The user defines
the shape of the diaphragm to which the unit weight is applied by running the

Level command by clicking the Level button L3 on the right tool strip or by
starting to type "level" at the console. Once the shape and unit weight of the
diaphragm are set, WST automatically calculates the total weight of the level
and the center of mass (COM) of the diaphragm. This is the weight used in
determining the normalized backbone curves.

B Weak Story Tool - [B3 final.wst]
gl File Windows Help

A | & | General Assemblies Auto-Analyze  Anal

Floor Levels |Level 02 ~ | €| Input Status:  OK

Shearwall Layout | Sheanwall Table |

(=]

Level Properties [ Wiew Backbone Curves ] B

Assemblies: [ H. Shesthing -

B Weak Story Tool - [B3 final.wst]
gs File Windows Help

A | & | General  Assemblies Auto-Analyze Analb

Floor Levels |Level 02 v | €| Input Status:  OK

Shearwall Layout | Sheanwall Table |

Unit Weight 30 psf I}
Foor to ceiling height (H)  5-0"

Color Scheme [Green b ]

Level: Lewel 02
Input Status: 0K

In order to determine the lateral strength of a wall, the overturning resistance
must be known. The Guidelines allow using a simplified overturning
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adjustment Q. for upper level walls, not for ground level walls. Whenever
the simplified factor is not used, the user must be sure to account for
overturning resistance due to gravity load. This is done by assigning to each
wall a gravity unit load in psf and a tributary width. Wall length is calculated
automatically, and the total gravity load for the wall is assumed to act at the
center of the wall. Once may also enter hold-down capacity in addition to
overturning resistance from gravity load.

Gravity load data may be entered in the shearwall table or in the CAD
interface. In the CAD interface in the Levels tab at the desired level, expand
the drop-down options form. Select the desired wall(s) and enter the desired
gravity load and hold-down data.

B Weak Story Tool - [B3 final.wst *]
B File Windows Help

O | & | General Assemblies Auto-Analyze Ana

Floor Levels |Level 01 v |5 Input Status:  OK
Shearwall Layout | Shearwall Table
View Mode
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