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INTRODUCTION

This tutorial outlines the interrelationship
between levels, layers, and stories as well
as examines creating and editing both
wall styles and slab styles leading to
expected results in your building
information model.

A number of example files are included
that describe and let you test relevant
concepts. Several variations of a “Model
Set Up Worksheet” that can be used to
gather required information to be used in
your project files are also included.

Consult the Vectorworks Help system for
detailed information on tools and
commands.
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PART ONE
Overview CANNOT be copied and pasted into a
Levels, layers, and stories are the three another file. However, story information
organizational elements in Vectorworks can be included in a template file (.sta) £ Cailing [9'0'] 3-Ceiling -
that regulate the elevation of all 3D -~
objects and ensure that a building Level + Layer ——{ Fiish Fioor (27 3-Fioor
information model closely represents how ) Too of Sructure 0] 361

#=% Top of Structure | al
an actual building is constructed. In h
addition, these elements provide the Level — 6 A
designer with superior change -
management opportunities as well as al . "

aiding in the export of certain file types. In
Vectorworks, objects are drawn on a layer
and that layer is placed in a

story. Additionally, levels provide
automated control over the height of
objects. The number of levels, layers, and
stories is virtually unlimited and will vary
from project to project.

Stories

Think of stories (Fig. 1) as containers for
certain layers and all levels. Typically,
stories are set up to coincide with the
floor-to-floor relationship of a building.
The ground floor (first floor in the USA), is
usually set at elevation “0”. This can be
thought of as the “project zero” as all
subsequent story heights will be taken
from it — positive as you go up and
negative as you go down. The “break”
where one story ends and another begins
is often set at the top of the structural
system, either the framing, the slab or the
floor sheathing. Story information

Quick Tip:
Level + Layer — indicated by a small icon

4 Finish Floor [27] 2-Floor

representing a stack of paper followed by Story
. \q Top of Structure [0] 2-Slab

the level name and its elevation followed
by the layer name

Story-2

Bottom of Structure [-8%)

Ledge [-6"]

Level — indicated by the level name plus

an elevation in brackets (the elevation is ! Ceiling [#0"] 1-Celling

relative to the story the level is contained
in “Local Zero”). These are sometimes

4 Finish Floor [27] 1-Floor

referred to as “layerless” levels _
¥4 Top of Structure [07] 1-Slab

Story-1

Story — container for levels and layers.

Bottom of Structure [-87)

Height is indicated by the blue

Ledge [-1'07]

benchmark based on a “Project Zero”

Fig. 1 Story Set-Up graphic




Layers

Vectorworks has two types of layers:
design layers and sheet layers. Sheet
layers are for presentation and printing
and are not relevant to this discussion.
Design layers are a working space where
all modeling and selected drafting is done.
Notes, dimensions, etc. can be placed in
either design layers or in the Annotation
space of a sheet layer but that is a topic
for another day.

When working on a layer, an object’s
height in the Object Info palette will be
expressed relative to the bottom of the
layer. For example, an object that's placed
three feet above the floor will show as
three feet high (as expected) regardless of
where it is in the building. This height can
be considered as being taken from the
“local zero” or “layer elevation.”
Consequently, if that same object is
measured from the ground or the “project
zero,” the height can be very different. For
example, if the object is on the fifth floor,
the height of the object will be fifty-one
feet off the ground (“project zero”) or one
foot off the floor on the fifth floor (“local
zero”) of a layer that is fifty feet off the
ground.

Layers can be either story layers where
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they are placed in a story (equipping them
with all the automated features described
in the Stories and Levels sections) or just
plain layers. An example of a non-story
layer might be the column reference grid
in a commercial project that will appear
in more than one plan view of a multi-
story building.

Additionally, when working in a Project
Sharing environment, it may be necessary
to create additional layers thus allowing
multiple users to place objects within the
model while maintaining visual access to
the entire project.
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Levels (Story Levels)

Story Levels, or simply levels, define a
horizontal plane in space letting you
constrain or “bind” the top and bottom of
certain elements at a given elevation. For
example, the bottom of a wall can be
bound to the slab level, and the top of the
wall can be bound to a level at the
underside of the floor structure above,
closely approximating how you actually
build a wall in the field. Additionally, a
change in the floor-to-floor height of a
story will cause these “level aware”
objects to “stretch” and respond
accordingly. In fact, individual wall
components can be bound to levels letting
them respond independently of each
other. Therefore, in some situations, it’s
possible to have one wall style
accommodate several variations in
building construction. Levels can be
associated with a layer or left “layerless”
but are always placed in a story.

Here are some “rules” when creating and
editing levels:

CREATING
*  You CAN create multiple levels
with the same name (but they must
have different elevations).
*  You CANNOT use a level with the

same name twice in the same
story.

* Alevel CAN and should be used to
control the elevation of recurring
elements. For example, the Finish
Floor might occur at the same
elevation on each story.

* Levels CAN be created “on the
fly.” For example, if you're
creating a story and see the need
for a level that will help control the
heights of all the bulkheads, you
can create that level from within
the story set-up pane. (Double
click the story or choose Edit,
choose the “New Level” button,
then create the new Level.) This
new level will ONLY appear in the
list of level types for that story.

EDITING

The steps for editing levels may appear a
bit confusing at first. For example, when
you first attempt to edit the list of entries
in the “Default Story Levels” dialog, you
CAN have multiple levels with the same
layer associated with them (because you
haven't created a layer yet, you've really
just made a list of possibilities).
HOWEVER, once you've created a story
(that has a layer in it), that specific layer




you associated with the level of a given
elevation is now “tied up.”

There is a strong argument for including a
LAYER with any “significant” level. For
example, a “significant” level might be a
ceiling. Chances are, you'll need to place
elements like lighting, diffusers, smoke
detectors, etc. at that elevation. By having
created the layer, these items can be
directly placed in your model and will be
positioned at the prescribed elevation.

Conversely, a scenario may occur where
you may choose to create just a level,
with no layer, such as a brick ledge. You
will never actually place anything there;
you'll only use the level to constrain a
wall component, or other “level aware”
object, at that elevation.

Default Story Levels

Vectorworks ships with a number of pre-
configured level types that comprise what
is sometimes referred to as the “List of
Possibilities” as this is the list you will
choose from when including levels and
layers in your stories. This is also the list
you will choose from when making
bounding decisions in your wall styles —
more on that later. This list is accessed by
going to the Stories tab in the
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Organization Palette and in the lower
right, clicking on the “Default Story
Levels” button. This will be further
described in Part Two. (See Fig. 2)

[ ]

Level Type

Ceiling

Finish Floor

Top of Structure
Top of Structure
Bottom of Structure
Bottom of Structure
Ledge

Foundation

New... Edit...

Default Story Levels

Elev Offset v Layer Name
Ceiling
Floor

Slab

©o

Roof

SShdaoaoano

o
W -

Footing

Delete...

Cancel

——

Fig, 2 Default Story Levels “List of Possibilities”
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Set-Up Exercise

In this segment, we’ll learn how to create
levels, layers and stories in order to
properly set up a model. We’'ll use the
following workflow as a guide:

* Create the required default level

types, including layers

* Create several stories

* Edita Level

* Add a level “on the fly”

Create Levels
(Also refer to Model Set-up Worksheets at
the end of this tutorial)

Step 1 Open a new file (File > New).
Select “Create blank document” from the
dialog box. Set the drawing scale to 1/4”
and choose “All Layers.”

Step 2 In this step, we’ll investigate the
DEFAULT levels. Open the Organization
palette (Tools > Organization) and choose
the Stories tab. Choose the Default Story
Levels button. As you can see, some
default information has been created (see
Fig. 2). Just to clarify, this information is
the default information and can be altered
and saved in a template file.

Notice that in the Level Type column,

there are some duplicates. However,
reading across, you'll see that they are not
exact duplicates - some levels have a layer
associated with them and some don’t.
This is by design. As mentioned in part
one, you DO NOT have to have a level
associated with a layer, and you CAN
have levels with the SAME NAME but
with DIFFERENT elevations associated
with them.

Recall from the discussion in part one that
the elevation of a level is relative to the
story it is associated with. Also,
understand that whatever you name the
LEVEL, that name will appear as a choice
in the drop-down menu when it comes
time to creating bounding conditions for a
wall component. This will be explained
further when we create a Wall Style in the
third part.

Step 3 In this step, we’ll start to modify the
levels, making them project specific. To
create a new level, click the NEW button.

The New Default Story Level dialog lets
you either create a new level type or
select from the list of defaults. (Fig. 3)

We’'ll select from the list — choose Ledge.

Level Type Elev Offset v Layer Name
Ceiling 9'0" Ceiling
Finish Floor 2" Floor

Top of Structure 0" Slab

Top of Structure 0"

Bottom of Structure 0" Roof
Bottom of Structure -6"

Ledge -1'0

Foundation -3'0" Footing

New Default Story Level

Level Type: v <None> ’
New Level Type...
Elevation:
m Bottom of Structure
Create Layer Ceiling
Creates a new ¢ Finish Floor
Name: Foundation

Ledge
Top of Structure

Scale:

Layer Wall Height:

Sets the level type for the default story level.

Cancel  \gcLS

Fig. 3 New Default Story Level




Think of the level called “Ledge” as a

brick ledge which is often times set at a Lovel Type Elev Offset  Layer Name

lower elevation than the slab or floor P Foo T Poor

system. If you were using wood siding, T ot o s

both the siding and the sheathing would T O ucure o, oot

“run long” to cover up the edge or side of oo ion 30 Footing

the floor system. This is the intent for the New Default Story Level

level called “Ledge” — to act as that R Level e Ledge 2

horizontal datum. (Fig. 4) s o doaitl]  Elevation: I’y Featita iojthe stony
Create Layer

Type in a value in the Elevation field, in d o Name:

this case MINUS 6 inches. Notice we are Scale: 1:48

choosing NOT to create a layer. The Layer Wall Height:

reason, as explained above, is that we
need a horizontal plane or datum at a set

| R R Cancel el Sl
elevation that we can instruct certain
elements to “bind” or constrain Fig. 4 Create a Level called “Ledge”
themselves to vertically. However, there
won't actually be anything drawn there so
| H / Level Type Elev Offset v Layer Name
a layer isn’t necessary. Geiing 90 Geiing
Finish Floor " Floor
. Top of Structure 0" Slab
Step 4 Creating a new Level Type — the Top of Structure o
. . A Bottom of Structure 0" Roof
process IS S|m||ar. Bottom of Structure 6"
Ledge -1'0"
Foundation 3'0" Footing
From the Level Type drop-down, choose
L [ New.| ‘ .
New Level Type, then give it a name and Level Type: New Level Type... ¢
ists the docume
an elevation. (F|g 5) tthed Elevation: 0" relative to the story

Create Layer

New Level Type

Name:
Scale: 4 Level Type Name:
Layer Wall Height: ¢ Topf of Footing

Sets the level type for the default st(

cancel (SIS

Fig. 5 Create a new level type
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Create Stories (Example File 1)

Step 1 In this step, we'll create several stories.
Open the Organization palette (Tools >
Organization) and choose the Stories tab.
(Fig. 6)

Step 2 Choose New in the lower left side of
the Organization Palette. In the New Story
dialog we’ll make some choices as to which
levels and the associated layers will be
included in this story. (Do you recognize this
list as the Default Story Levels?) (Fig. 7)

* Choose a Name: — the default usually
works fine (Story-1)

* Story Elevation: — this usually
coincides with the Top of Slab for
each story of the building. For the
ground (first) floor, “0” is correct

* Layer Name - you can append the
layer name with either a prefix or
suffix. The default is shown. Try
changing from prefix to suffix to see
which you like. The dialog box is
interactive and shows your changes.

e Create the following levels in this
story: - this is where we will pick from
the “list of possibilities” which, if you
recall, is the Default Story Levels list
that we created earlier.

* Place checkmarks beside the levels
and the levels with layers

Classes

Story Name

Creates a new story.

® Details Visibilities

Stories  Sheet Layers  Viewports  Saved Views  References

Story Elevation

Default Story Levels...

Cancel OK

Fig. 6 Stories tab of Organization Palette

Notice how you can only select
one level type (per the “rules”)
If this were a real project, we’d
need to be careful as to which
“Ledge” to pick (same with the
“Ceiling”)

[ ] New Story
Name: Story-1
Story Elevation: 0"

Layer Name Prefix [ 1

Create the following levels in this story:

Level Type Elev Offset v Layer Name
v Ceiling 10'0*
Ceiling 9'0"  1-Ceiling
Top of Structure 0" 1-Slab
v Top of Structure -
Bottom of Structure 0 1-Roof
v Finish Floor 0" 1-Floor
Ledge 6"
v Bottom of Structure 6"
Ledge -1'0"
v Ledge -1'6"
Top of Footing -3'0" 1-Footing & Foun...
v Bottom of Footing -4'0"

New Level... Edit Default Story Levels...

Cancel  [CIHN |

Fig. 7 Include levels and layers in story
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Step 3 Click OK to accept the selections. The
graphic on the right in the Organization
dialog will populate reflecting the choices.
(Fig. 8)

Subsequent stories are created in the same
manner:
* choose New (Org palette lower left)
* Vectorworks will then “guess” at the
Story Elevation — make changes to
suite
* Add Levels & Layers
(Refer to Fig. 7)
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[ ] Organization

© Details  Visibilities
Classes  Design Layers EiGioly Sheet Layers  Viewports  Saved Views  References

Story Name Prefix/Suffix Story Elevation

Story-1 1 0 Ceiling [10'0"] PY
Top of Structure 0]
£ Finish Fioor [07] 1-Fioor
Story-1 |. 1 &
Bottom of Structure [-67) §
Ledge [-67 |
New... Edit... Delete... Default Story Levels...

(LU OK™ )

Fig. 8 Organization dialog reflecting selected levels
and layers
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Understanding Wall Styles

This segment focuses on why wall styles
are created and how they can be crafted
to respond to changes in height. Wall
Styles let the designer create and save a
digital representation of the construction
of a given wall type as a resource within
Vectorworks. Since the wall style is saved
as a resource, it can be shared. Copies
can be created and modified to meet
specific conditions of a project. Wall
styles rely on either a “hard coded” offset
that informs the program “how far” to
extend a component relative to a fixed
height (in the first two wall style types
outlined below) OR a more automated
method using levels (in the level-bound
wall style outlined below). Additionally,
to take advantage of the power built into
wall styles, it is essential to understand
how they interface with levels, layers and
stories.

There are three types of wall styles
offering various levels of automation that
work in conjunction with a method for
“linking” them with slabs. The wall/slab
interface will be examined more closely
in a later section. Bear in mind, when
Stories are used, all three wall style types
may be used simultaneously in a project.

The most straightforward wall style type is
the “Unbounded” type; the most
automated is the “Fully Level Bound”
type. Ultimately, you'll find there are
tradeoffs...

The most straightforward wall style type is the
“Unbounded” type; the most automated is the “Fully Level

Unbounded Wall Style (Layer Elevation/
Layer Wall Height)

Does NOT require Stories
Component Bounding is set “Relative
to Wall”

All “Default Story Levels” are not
used and can be deleted **

Uses “Wall Ht.” in Design Layers to
establish heights

Uses Layer Elevation/Layer Wall
Height for Bounding of top and
bottom

Uses Offsets to establish offset heights
for wall components

Height of a wall can be set on a “per
wall” basis in OIP

Changes in elevation of Layers must
be followed through on a “per layer”
basis

13



Layer Bound Wall Style (Stories with
Layers/Levels)
* Requires the use of Stories
* Component Bounding is set “Relative
to Wall”
* All levels are associated with a Layer
* Uses Offsets to establish offset heights
for wall components
* Height of a wall can be set on a “per
wall” basis in OIP
* Changes in elevation are
accomplished via the Story dialog

Level Bound Wall Style (Stories with
“layerless” Levels)
* Requires the use of Stories
* Component Bounding is set
“Relative to Story”
* Uses Levels to establish offset
heights for wall components
* Height of a wall CANNOT be set
on a “per wall” basis and is NOT
available in OIP
* Changes in elevation are
accomplished via the Story dialog

An exercise showing the automation
when using level bound walls:
* Open Example File 2
* Tools > Organization > Stories
* Double-click on Story 3
* In the Edit Story dialog, change
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Story Elevation to 30, click OK

* In the Change Story Elevation
dialog choose “Move this Story and
all Stories above it”, click OK

* Click OK in the Organization
palette

HOW WALL STYLES WORK

Let’s look at the various parts of a wall
style and the reasoning for their set up.

In the Resource Manager, be sure you
have Example File 2 selected as the active
file.
* Select the wall style Level Bound
Wall Style
* Right-click and choose Edit

The Edit Wall Style dialog will appear.
(Fig. 9)

Name: give it a meaningful name as
discussed above

Wall Type: Standard Wall has been
selected, Curtain walls use this same
interface
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(Fig. 9) Look at the four tabs across the top
— Definition, Insertion Options, Textures e Edit Wall Style
and Data. The Insertion Options tab is Name: | Level Bound Wall Style
where the options for the Container Class Wall Type: @ Standard Wall  Curtain Wall
are set and should be considered first. QEELLEIN Insertion Options  Textures  Data
The graphic located just under the four -
tabs is also a part of the set-up for the 2227222222222
Container Class.
Overall Thickness: (Determined by components)
Edit Wall Attributes...
Components:
# Name Core Class Thickness Lambda R-Value Top Bottom Join Capped Master Sna...
1  Brick Veneer Wall-Componen... 35/8" 0.7513 0.40 Bottom of Stru... = Ledge + 0" : P... No
2 Air space Wall-Componen... 13/8" 0.0000 0.00 Bottom of Stru... = Ledge + 0":P... No
3  Sheathing Wall-Componen... 172" 0.1156 0.36 Bottom of Stru... = Ledge + 0":P... Yes
4 Steel Stud Framing (Insul... v/ Wall-Componen... 6" 0.0341 14.66 Bottom of Stru... = Top of Structur... Yes
5 Gypsum Board Wall-Componen... 5/8" 0.1156 0.45 Bottom of Stru... = Top of Structur... No
New.
IFC... Cancel oo

Fig. 9 Edit Wall Style dialog
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Choose the Insertion Options tab to open the
dialog. (Fig. 10) Notice the Top Bound and
Bottom Bound drop-down options. These
bounding options let you decide where the
top and bottom of the container class of a
wall style will be located in elevation relative
to the layer it's drawn on, the story it’s placed
in and the level it's bound to.

In this example, the Bottom Bound is set to
Top of Structure. (The selections in the drop-
down come from the Default Level types or
“list of possibilities” we discussed in part
one). This sets the insertion point for the
bottom of the wall positioning it so that it
bears on the top of the floor system exactly
how it is built in the field. The Bottom Bound
condition also sets the insertion point for
doors that are placed in a wall, automatically
locating them properly such that their sill will
also rest on the top of the floor system.

The Top Bound is set to Bottom of Structure
(Story Above). This lets the top of the wall
run to the underside of the floor system
above. The top and bottom Offset are set at
“0” as they are not needed for this wall style.
The Class is set to Wall-Exterior. This defines
the container class for the wall and all its
components. The remaining field entries
define properties like “R-values” that are
important but are not relevant to this
discussion. Click on the Definition tab to
return to the Edit Wall Style dialog.
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[ ) Edit Wall Style
Name: Level Bound Wall Style
Wall Type: @ Standard Wall ~  Curtain Wall

Definition HIECURRelEREN] Textures
Height

Height: Determined by bounds
Top Bound: Bottom of Structure [Story Above]
Top Offset: 0"

Bottom Bound: Top of Structure

Bottom Offset: 0"

Caps: Both

Class: Wall-Exterior
Curtain Wall Cut Plane:

Control Offset: 0"

Energos
Include in Calculations
Object Boundary Type: Exterior Veneer Wall
Calculated R-Value: 17.35 sq ft F h/Btu
Override Calculated R-Value

Manual R-Value:

The default height of the wall. If the top bound and bottom bound are different, the height cannot be determined until the wall is created.

IFC...

Data

Advanced...

Cancel

BE

[—Te—

Fig. 10 Insertion Options dialog
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The button Edit Wall Attributes in the Edit
Wall Style dialog lets you access the : S
. . . Name: Level Bound Wall Style
dialog where the graphic attributes for the WalType: © standaraWall  Curtan vl
container class are chosen. (Fig. 11) WEILITN nserton Options _ Textures _Data
As shown in the figure below (Fig. 12) in (
the tOp portion Of the dialog/ it iS Overall Thickness: (Determined by components)
. [
recommended that all of the attributes be e
set to “Class Style,” 1 ok erwnr i Erere— T"‘"Q?/Z: HeTes | 040 Botr of S BLZ‘SZZ,O:;FM B
2 Air space Wall-Componen... 13/8° 0.0000 0.00 Bottom of Stru... Ledge + 0" : P... No
3 Sheathing Wall-Componen... 1/2* 0.1156 0.36 Bottom of Stru... Ledge + 0" : P... Yes
4 Steel Stud Framing (Insul... v/ Wall-Componen... 6" 0.0341 14.66 Bottom of Stru...  Top of Structur... Yes
5 Gypsum Board Wall-Componen... 5/8" 0.1156 0.45 Bottom of Stru...  Top of Structur... No
New...
IFC...

Cancel | cLSN

Fig. 11 Edit Wall Attributes

Wall Attributes

Fill Pen
Style: Class Style [ Style: Class Style <]
Color: ¢ ] Color: ¢ <]
Thickness: ¢ ————————— [

Attributes Below Cut Plane

Use Attributes of Class: <Object Class> B
Opacity
Use Class Opacity
Opacity: ; S o100 %
Drop Shadow

Use Drop Shadow  Edit...

Wall Caps

Use Wall Line Attributes
© Use Component Line Attributes

cacer (T

Fig. 12 Wall Attributes
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Now let’s look at the lower portion of the

Edit Wall Style dialog. The Definitions tab

lets you define and edit components
within the wall style. (Fig. 13) We'll be
looking at most of these entries in more
detail when we look at an individual
component. However, the two columns
that are selectable at this level are the first
column “#” that lets you reposition
components by moving them up and
down in the list. Typically wall styles are
set up so that the outer component is at
the top of the list. The third column,
“Core” lets you select which component
will be the structural component of the
wall style but also, more importantly, sets
up the relationship between the wall style
and a slab style (floor system). This will
be discussed later in the Wall/Slab
Interface section.

Now let’s look at an individual
component. In fact, we’ll look at two in
order to compare and contrast the set-up
of the bounding conditions.

Double-click on (or choose Edit) “Steel
Stud Framing (Insulated)” to open the
Wall Component Settings dialog for this
component. (Fig. 14)

18 www.vectorworks.net

Components:
# Name Core Class
1  Brick Veneer Wall-Componen...
2 | Air space Wall-Componen...
3  Sheathing Wall-Componen...
4 | Steel Stud Framing (Insul... v/ Wall-Componen...
5 Gypsum Board Wall-Componen...
New...

Thickness
35/8"
13/8"
172"
6"
5/8"

Lambda
0.7513
0.0000
0.1156
0.0341
0.1156

R-Value
0.40
0.00
0.36

14.66
0.45

Top

Bottom of Stru...
Bottom of Stru...
Bottom of Stru...
Bottom of Stru...
Bottom of Stru...

Fig. 13 List of Wall Components

Bottom

Ledge + 0" : P...
Ledge + 0" : P...
Ledge + 0" : P...
Top of Structur...
Top of Structur...

Join Capped Mast

No
No
Yes
Yes
No
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This component (the framing in the wall) will bear
ON the slab. (you can see this in section in one of e
the Model Set-up Worksheets, “Commercial - D;m - ‘o omowe B e cwowe B
concrete/steel”) SR Vo-Corccrencirciona Tie: Colr: c B
Let’s look at the Component Top pane. There are e Jc
two options — Relative to Wall and Relative to Story. Campanent Top e
Relative to Story lets you choose a level type from O hettin o Sy Tocr e < =
the drop-down (this is also the Default Level Types o e OGmaronrs —
or “list of possibilities” we looked at in part one).  Follow Top Wal Pess — o B
The current selection is set to “Bottom of Structure Conpomtnen
(Story Above).” This lets the top of the wall run to R ——
the underside of the floor system above. If you Bottom et o Thiiomss: (¢ 8
choose Relative to Wall, the component will ——

R . Always Auto Join in Capped Join Mode
respond in the same manner as the container class R
(Insertion Options) which is set to the same ot ot e
bounding condition - “Bottom of Structure (Story
Above).” cancer | (T

The Component Bottom pane includes the same two Fig. 14 Wall Component Settings for Steel Stud component

choices — Relative to Wall and Relative to Story. For
this particular component, either choice will work as
we want the component to bear on the top of the
structure (the same place the container class’s
component is set to). Choosing Relative to Story and
setting the bounding to “Top of Structure” serves to
differentiate this component’s bottom bounding
condition from the one discussed next. However, to
be clear, either choice will result in a properly
positioned wall.

The remaining selections in the panes to the right
define the graphic attributes of the component and
are all set to “Class Style.”
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Now let’s look at the settings for the Brick
Veneer component. (Fig. 15) To get things to
work out correctly, we need to select Relative
to Story and the proper bounding condition,
particularly for the bottom bounding. Can
you guess why? Let’s have a closer look.

Once again, it may help to look at the Model
Set-up Worksheet “Commercial -
concrete/steel.” For this component, we need
the bottom of it to “run long” to cover the
side (or edge) of the floor system (slab).
Therefore, its Component Bottom is set to
Relative to Story and its Bottom Bound is set
to “Ledge.” The sheathing component needs
to behave similarly and will be set up the
same way.

The Component Top should be set to
“Bottom of Structure (Story Above)” — the
same as the other components.

If you look through the example Model Set-
up Worksheets, you'll see several iterations
on this theme. In fact, some of the default
level types have been renamed. Top of Slab
may make more sense than Top of Structure.
Just keep in mind, whatever naming
convention you choose, you must make those
changes in the Default Level Types dialog.
Your updated Level names will then appear
in the dropdown menu of your wall style
dialog boxes.
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Definition

Name: Brick Veneer
Class: Wall-Component-Ext Finish-Brick &
Thickness: 3 5/8"

Lambda: 0.7513 Look Up...

Component Top
Relative to Wall
© Relative to Story
Top Bound: Bottom of Structur... (&
Top Offset: 0"
Follow Top Wall Peaks

Component Bottom
Relative to Wall
© Relative to Story
Bottom Bound: Ledge [T}
Bottom Offset: 0"
Follow Bottom Wall Peaks

Always Auto Join in Capped Join Mode
Master Snap Points

Left Side of Component
Right Side of Component

Wall Component Settings
Fill

Style: Class Style

Hatch:

Brick-T/P &
Section

Texture

No Texture
© Class Texture
Choose Texture:

<>

&~

Left Pen

Style:

Color:

Thickness:

Right Pen

Style:

Color:

Thickness:

Class Style

¢

Class Style

¢

Cancel

[

Fig. 15 Wall Component Settings for brick veneer component
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The Wall/Slab Interface

So we saved the best for last; we’ll look at
one of the more powerful features in
Vectorworks - the interaction between wall
styles and slab styles. To take advantage of
this interaction, we must look at the wall/slab
interface as an assembly. Walls can impact
slabs and vice versa — slabs can affect walls.

The explanations in previous sections are
NOT all for naught as you MUST understand
how to set up and manipulate components
within a wall style. That’s the first half of the
equation. The second half of the equation, is
how to set up components within a Slab Style
via Edge Offsets so they can respond to walls.

To experience this interaction first-hand, a
perfect example is a double-height or “loft”
space. (See Example File 3) In the example
file, the slab representing the floor of the loft
“knows” to cut back the appropriate
components to a selected location within the
wall as opposed to the walls in the “double
height” space where there is no slab, the
components are left untouched and the walls
run continuously from lower floor to upper
floor.

HOW DOES IT WORK

In this segment we’ll look at the set-up for a
fully automated wall style as well as the set
up for a slab style.

The Fully Automated Wall Style

The set-up for the fully automated wall style
differs slightly from those discussed
previously and involves tweaking the bottom
bounding condition of a couple of the
components.

The set-up for the Container Class (Insertion
Options) is unchanged from previous
discussions - the Container Class’s Bottom
Bounding is set to “Top of Structure.” The
purpose, as explained above, is to inform the
program where to place the bottoms of doors.
(If you experiment, you'll see that a door is
set at whatever elevation is chosen as the
Bottom Bounding condition). Additionally, as
discussed above, the Top Bounding for the
Container Class is also unchanged and can be
set to Bottom of Structure (Story Above).

The main difference in setting up the fully
automated wall style is setting the Bottom
Bounding condition for the components that
will be affected by the slab. The Core
component and those components to the
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inside of the core will be set to “Bottom of 200 Edht Sab Stye
Structure.” The components to the nemer =
outside of the core will be set to “Ledge.”

Definition Textures  Data

Height

Datum LayerZRef: Top of Structure [T}
In affect, what this does is lets the slab Datum Offset from Layer Z: 0
“cut back” the components of the wall Class: _ Siab-Floor System -
where that interaction is necessary and at BT
. Energos
the same time, lets the components e i Catoations
outboard of the wall style’s core Energy Function: | Floor ©
Object Boundary Type: Exterior Slab Facing down §2 Advanced...

component “run long” and respond to the

. .. . Calculated R-Value: 1.19 sq ft F h/Btu
varying conditions required to cover the Override Calculated F-Value
side of the floor system. (Take a look at e e
one of the Model Set-up Worksheets)

Slab Styles

Slab Styles are like wall styles in many
ways - the designer creates a container
class followed by component classes.
IFC... Cancel | OK ]
The container class is set up under the
Insertion Options tab. (Fig. 16) The main Fig. 16 Slab Style Container Class
element to pay attention to is the Datum
LayerZRef. This defines where the slab is
located vertically based on a selection
from the drop-down. The list in the drop-
down should look familiar as it is a list of
the Default Level types we looked at in
parts one and two. Typically, Top of
Structure is chosen as this corresponds to
the “story break” on each floor of the
building.
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Now we'll look at the components within
a slab style and how they can be made to Sisb Companent Setiings
respond to walls. As noted above, there’s Defintion Section Fil Texture
an interaction between walls and slabs. Name: | Engineered | Joist Style: Class Style - © Cos Tare
In a wall style, we define what component Class: | Siab-Component-Structurefg Color ¢ B Choose Texture:
will be the “Core.” Now, in the Slab Style, Thiciness: S| 11 778"
we set each component’s “Edge Offset” il —
relative to the core or a face of one of the oo
components of the wall style. (See Fig. 17) Au:nz‘:u::e :x;: =1 Section Pen
Outer Face of Inner Wall Component Style: Class Style | T
Each component of the slab style is given paarbiitich ki - . B
an edge offset that instructs it how much e
of a wall to cut away. This is the “magic” R -
that lets the walls and slabs interact in
Example File 3: Thickness: € -
¢ Where there is no slab, the walls
are left untouched coea | B

e Where a slab exists, certain

components of the wall are “cut
back.”

Fig. 17 Example of setting the Edge Offset of a component
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IN SUMMARY

It is indeed difficult to generalize as there are
numerous methods of construction and the
thought that “one size fits all” quickly breaks
down. However, it IS possible to determine
what the predominant conditions in a project
might be and develop a wall style and slab
style suitable for those conditions. Below are
the set-up instructions at a glance:

Wall Style Set-up

Set Container Class Bottom Bound to
Top of Structure (or whatever you
choose to name it)

Set those components outboard of the
“Core” to Ledge

Set the Core and those components
inboard to Bottom of Structure

Slab Style Set-up

Set Container Class Datum LayerZRef
to Top of Structure

Using the Edge Offset dialog,
determine how each component
should respond to a given component
in a wall style

The slab MUST be “Auto-Bounded” or
“Auto-Bounded with Manual Edge” for
this interaction to occur
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END NOTES, SUGGESTIONS AND
OBSERVATIONS

Additional knowledge beyond the scope of this
tutorial regarding the manipulation of the edge
condition of slabs may help in designing a
project.

Every wall style should have a name that
properly identifies its intended purpose. An
example might be “ 6” Steel Stud w/ Brick
Veneer.” Individual folders for wall style “types’
can be created and organized within the
Resource Manager. Perhaps a folder called
“Exterior Wall Styles” can help with this
organization. For commercial work, where
tagging walls with an ID is common, under the
DATA tab, there is a field called “Mark” that lets
you assign a character to the wall style. This
character will then show as the “type” when
tagging a wall with the ID Label tool.

4

You may get additional “mileage” out of using
“Follow Wall Peaks” as well as just reshaping the
top or bottom of the wall using the Reshape tool.

It is typical to create a story above the roof. This
is so that walls and some other objects that have
a top bounding condition, will have a story with
a level embedded in it in which to bind to.

Suggested Levels and Layers
* Top of Structure w/ Slab Layer — the floor
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system is created here

Finish Floor w/ Floor Layer — walls and
most interior objects are modelled here
Bottom of Structure — wall components
that will be “cut back” with a slab can be
bound here

Ledge(s) — wall components that need to
“run long” in varying conditions can be
bound here

Ceiling(s) w/ Ceiling Layer — used mainly
in commercial work where ceilings are
suspended. Lighting, supplies & returns,
exit signage, emergency lighting, etc. are
placed here.

** Deleting Default Story Levels

Deleting the default story levels may help

eliminate a possible source of confusion when
developing and using this type of wall style. The
deletion of the default story levels should only be
done when this wall style type is the ONLY one
used in the set up of the model. Once done, the

file can be saved as a template (.sta) file.

Organization Palette > Stories > Default Story

Layers > pick ‘em, Delete ‘em

Organization Palette > Design Layers > Level

Types > pick ‘em, Delete ‘em

25



26  www.vectorworks.net



VECTORWORKS ARCHITECT

Model Set Up

:O - _O

27

ul oAl Aoyl AHOLS 9U1 01 DAlle[a palalus S| S|aAaT o} Uoliewllojul [euoieAs|3 :S310N

100|}-03-100]} 10} BN[EA JSJUS R 8jBINO[R) '€
SON[BA UMOUS 81U ‘S[BlalBW JO SSBUNDIY) aululeleq ‘2
(shybiay Joo|4-01-100|4 Bulsus Ag LeiS |

Bu00 Jo wopog - [oA87

= s ] 10 - uonepuno4 g Bunoo- - 1akeq

N - bunoo jo doj - jora]

abpa7 - jora7

8. - 2INjonss Jo wopog - [9A87

— — - e . ok
(sol) | - foys [y — N\ b aeis - deken
1= \______400id ysiui - A8
m H I | - 00| - JokeT
55
L a
- 2z (Aue ) jeusiepy ysiulg
o Q
S Ed
nwH leusie|y buyied I \\\\\m@m\o‘\\m\\,m\q
8 -\\ ] \T | - Buieg - 19ke
s PP
s
U= abpaT - jora7]
) o
— W F\ InjonJjs Jo wojpog - [8Aa7]
L ISRG a0l Siat s e Al e
IV e e | ainpnis 4o doy - (9497
(sol) z - fos

\\\\\\\\\\\\\\ -\ Z - qes - 1eheq
— N\ _sooiy uswg - joner
ﬂx Z - Joo|d - Jake

(Aue y) [eusjey usiui4

:HHHHHH
|eusyely Buiied

l\‘l bl ; Buiie) - jonre7
— - — f T T T T z-PBuyen - Jeke]

=
. M obpaT - jore7
— ————————
] = W _ ] emponus jo woyog - jener
2InonJ)s Jo doj - jare]
_ PSS 0oL 2ol
(Jooy) Aioys mm \ Jooy - 1ofeq

\

198]S/8)8J0U0D

jodeled - Jahe

doy jodeieq - jena7

[e10JaUWWOD)

198UsSHION dNn-18S [BPOIN



:O - _O

Ul 8Al] AUl AHOLS U1 O 8AlIE[8) Palalus S| S|9AST 40} UOIIBULIOIUI [BUONEAS|T :STLON

100J}-01-100]} 1O} BN[BA J8lUS @ 81e|Noje) g

SON[eA UMOUY Jalud ‘S|elslew JO SSauxdIy} aulwleled 2

(shybiay Joo|4-01-100|4 Bulaus Ag LeiS |

Bu00 Jo wopog - [oA87

= s ] 10 - uonepuno4 g Bunoo- - 1akeq

N - bunoo jo doj - jora]

ialt abpaT - joreT]

k- 2INjonss Jo wopog - [9A87

(sol) 1 - Aois

100|4-0}-100|4

l./’ (Aue y) eusyey ysiuiy g

saleA

| - Joo|d - Jahe

broy Bunied

l\\ |euayely Bulied

bBuia) - jone7

(sol) z - hoys nV\\ 4/’ \\\\\\\\\\\ “
(Aue y) [eusjey usiui4

Z - Joo|d - Jake

_m:mgms_ Buyien
k
l\‘l L
I - :

(jeuondo)
moy-buijie) - jara7

WA T i-Buies - sefkeq
obpaT - jona7

(Jooy) Kio}g mW\\

910J0U0D

[e10JaUWWOD)

jodeled - Jahe

doj jodeieq - jena7

198UsHION dn-18S [BPON

28 www.vectorworks.net



Model Set Up

VECTORWORKS ARCHITECT

Ul oAl] AUl AHOLS U1 O 9Ale[8) Palaius S| S|9AST 40} UOIBULIOUI [BUOIEAS|T :STLON

SON[eA UMOUY Jalud ‘S|elslew JO SSauxdIy} aulwleled 2
(shybiay Joo|4-01-100|4 Bulsus Ag LeiS |

Bu00 Jo wopyog - [oA87

10 - uonepuno4 1 bunoo - Jake

bunoo jo doj - jora]

abpa7 - jora7

L .njonJjs Jo wojpog - [8Aa]
:O _O i leyeAguenl i A it il it

0% ; - - -
(sol) | - Mo i \ | - qels - Jekeq
] \ 100} st - (187
. ] T T -ioo4 - 1efkeq
: (Aue 1) Jool4 ysiui4

Buipen - jone7

saleA
ybiay Buyied

leuslepy Bued | /

100|4-0}-100|4
M
N
O
£
©
(@]

.
o
[
>
©

-

- = - | i ]

(sol) z - Moys .Vv“ “““““““““““ | \‘1/‘ “““ - qels - Jeke]
/f _____dooid ysiild - [ore7
Z - Joo|d - Jake

(Aue y1) Jo0]4 ysiuiy -

(jeuondo)
moy-buiie) - 1ara7

K]
_m___mjs_ Buied buye - (o8
/ [ - Buien <sekeq
— : a— — _

109)S jo doj - jora7

. BT ey _ gusjodos-jenet
(Jo0y) KIo}S “w e J 100y - JokeT

_— \

— .

jodeled - Jjahe

doj jodeieq - jena7

||IllUI YO0|g/aWel) [981S - [eloJawuo))
198UsHIONN dn-18S [BPON

29




Ul oAl] Aoyl AHOLS U1 0 9Ale[8) Palaius S| S|9AST 40} UOIBULIOUI [BUOIEAS|T :STLON

SON[eA UMOUY Jalud ‘S|elslew JO SSauxdIy} aulwleled 2
(shybiay Joo|4-01-100|4 Bulaus Ag LeiS |

Bu00 JO Wopog - [9A87

10 - uonepuno4 g bunoo - Jake

.B, O - b, ) bunjoo jo doj - jara7

2In)onu)S Jo wojjog - (ora]
:O _O = 3 L

[ep—— “‘ ““““““““ £ =
(sol) 1 - Aois [ \ | - qels - Joke]
] \ 100} st - (18]
. ] T T T -looq - lekeq
; (Aue 1) Jool4 ysiui4

buieg - (9197
T T - Bue) - sefe

saleA
ybiay Buyied

100|4-0}-100|4

(sol) z - Moy m o . : , Z- qels - Jeke
_____dooid ysiild - [ore7
Z - 1004 - 1oke

(Aue y1) 10oj4 ysiuiy - 2\

(jeuondo)
moy-buiie) - 1ara7

_m:m«ms_ Buiien Buijie) - jonre7
/ I | - Bujieg - 1ekeq
C — 1 “L

109)S jo doj - jora7
————s el
& \\ obpe - jore]
T
!/
1 __/ 2INjoNJS JO Wopog - [9A97

P

jodeled - Jjahe

doj jodeieq - jena7

awlel] [981S - [eloJauwwo))
198UsHION dn-18S [BPON

30 www.vectorworks.net



VECTORWORKS ARCHITECT

Model Set Up

u1 8Al] A8Ul AHOLS 8Y1 01 SAIlB|S. PBISIUS/PSlRINOJBD S| S|9AST J0) UOITBLIIOJUI [BUOIIBAS|

JakeT Jooj4 ay) uo paoejd/umelp ale sjiept ;310N

100J|§-01-100J} 10} BN[BA JBIUS Q 818INojeD) 'S

SoN|eA UMOUY Jalus ‘sielsjew JO SsauyoIy} sulwieleq ‘g

wbieH Buyed ez |

Buljoo- jo woyog - (A8

10 - uonepuno4 % buioo - Jahe]

bunoo jo doj - jara]

(sol) 10 - hioyg Y ~

100]4-0}-100|4

WbreH Buned

(Aue y) [eusyely ystui4

10 - gelS - Joke

00| YSIUl - [9A8]

10 - Joo| - Joke

|eusiely Buliie)

:O - _O

wa)sAg Jooj4

(10014-ang) | - Alols Y |

100]4-0}-100]4

WwbieH Bunied

100]4-Gng

lleMm uoljepuno
Jjodoj - jonaq

10 - Buia - Jake

abpa - jone]

| - Joo|4 - JeheT

(Aue y1) eusiey ysiui4

lewaieyy Buied

bujjie) - [ore7

wa)sAg J00|4

(10013-9ng) Z - Aoy Y &

100|4-0}-100|4

wbieH Buied

Joo|4-gng

(Aue y) |eusiey usiul4

Z - loo|4 - 1afke

leusiepy Buied

buijeQ - jore7

(y 1d Jooy) Kioys S

Jooy - Joke

[elluSpIsey

199UsHIOoN\ dn-185 [BPOIN

31



32  www.vectorworks.net



