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Introduction

What is a Site Model

A site model is a way of looking at 3D data (spot levels or contours) in a
way that allows you to see complex 3D models and 2D representations.
VectorWorks uses the 3D information to create the models based on the
data to help you understand the 2D and 3D nature of your site.

You can only make a site model if you have Vectorworks Architect,
Landmark or Designer.

How Does It Work?

First you have to put in 3D data, such as spot levels, contours or surveyor’s
file. Then you ask VectorWorks to create a site model from this data.
VectorWorks uses a set of algorithms to analyze the information and then
creates the 2D and 3D representations. The algorithms can be thought of as
a set of mathematical assumptions that are used to calculate the 2D
contours and 3D model. Because of these assumptions you may get some
odd shaped contours, or 3D models that don’t look as you expected. A Site
Model is not reality, it’s a mathematical model of the data you give
VectorWorks. Better data - better Site Model.

When you create a Site model VectorWorks will make an Object that can
show one type of information in a 2D view (2D contours) and a different
type on information if you are in 3D view (3D contours or extruded
contours etc.). Using this hybrid object is a good way of combining the 2D
contours and the 3D site model into one object. If you are used to earlier
versions of VectorWorks then this will be a very different way of working.
The Plug-In Object allows you to turn on or off the existing and proposed
site models.

What Can You Use Site Modeling For?

What Can You Use Site Modeling For?

* Contours. If you put in a series of 3D spot levels you can use your site
model to give the contours, setting the height between the major and
minor contours.
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* Visualization. You can create a 3D model of the site to help you see the
building sitting on the site. Then you can use this to place your building,
tree and landscaping. Or you could use the model to show the client how
the site looks from different angles.

* Solar Studies. When you are planning the layout for the project it can be
useful to see how the adjoining buildings and landscape will affect the
project.
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Summer Merning Summer Midday

EquinoxMorning EquinoxMidday

* Cut and Fill calculations between an existing site model and a proposed
site model. As well as an overall report of the total cut and fill, you can
create a report on each individual area of cut and fill.

Site Model Settings .. )

Update )

Create a Snapshot )
2D Display: |_Proposed Only v |
20 Styie & )

30 Display: [ Propossd Or

3D Style (30 Mesn soiid_ |

AreaDisplay Type:  |_<Use Docu... |

Projected Area: 15751503 safe
Surface Area (Existing); 16256.456 safc
Surface Area (Propos... 16934.529 sa fc
Update Cut and Fill Calculations

Volume Display Type: | <Use Docu... 7

3209010261 cu ft
3208671260 cu ft

2404361 cuft

2265.360 cufe

130,001 cufe

8| Total CaF Volume:  4669.721 cufe
Error Count: 0

B 4 show Errors

* Recession Planes.
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Making a Site Model

These are 4 main methods for creating a Site Model:

From 3D points. You can place 3D loci or Stake objects manually on an
imported survey plan or scanned image.

From an imported 3D survey file.

Using a grid method. Where you have been to the site and taken spot
levels at grid positions.

Importing a data file. You can get your surveyor to send you the spot
levels in a simple text file that has the x, y, and z coordinates. Make sure
that it 1s an ASCII text file, not a Word Document. You may also have
some trouble with the carriage returns (the thing that tells you it has
reached the end of the line). PC’s use one method, Mac’s use another,
and Unix uses a different method. If you have trouble open the text file
with a simple text editor, WordPad or BBEdit and check the file. Save
As.. and save it as plain text.

In this case I have a scanned image of the site. This can be used to help
create your site model.

You can trace over the contour lines using a stake object or a 3D locus.
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When you have created the stake objects or the 3D loci, they can be used
to create the site model. Vectorworks will then use a mathematical
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algorithm to calculate the heights of the site between the points you have
given. Where possible, include any survey points that are known.
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Select all the 3D information and use the Create Site Model...
command.

This dialog box allows you to control the heights of the contours, the
number of minor contours between each major contours, the maximum
and minimum elevations of the site model, all of the 2-D display
settings, and all of the 3-D display settings.

Site Model Settings
Site Model Name: Site Model

Settings:

Minor Contour Interval: | 1'0°
Major Contour Multiplier: |5

Start Contour Offset: o

2D Display Settings

Style:

|| Show Flow Arrows
(¥ Show Labels [V Parallel to the topo line
¥/ Draw Site Border

[ Graphic Properties... |

Maximum Elevation: 216'6.425"

Minimum Elevation: | 190'3.465"

Flow Arrow Spacing: | 140"

3D Crid Spacing: 140"

Datum Elevation: 0"

Display: | Proposed Only

| 2D Contour (smoothed) B

Smoothing Interval: |0’

3D Display Settings

Display: | Proposed Only i)

J Style: | 3D Mesh Solid a1

[]Show 3D Grid  /Fill
|| Show 3D Contour

/

Use Site Modifiers on: | Same Layer as Site Model

| Cancel | [ OK |
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* When Vectorworks Finishes the calculations you can view the site model
as a plan view.

* You can view the site model as a 3-D view. The site model also has a
grass texture applied to it. You can apply textures such as grass, soil, or
you can create your own textures.

* You can capture the site from Google Earth, and create that into a
texture. This texture is the actual image from the client’s site.
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Importing Information

Import a Survey Drawing as 2D Information

Import your sure drawing into a new file. Never import a DXF or DWG file
into an existing drawing.

Import anlmage

* Go to the Menu bar.
* Choose File > Import > Import Image File...

When you use a scanned image of a site plan:
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Import a Survey Drawing a 3D Information

When you import a survey file, you often have the choice whether you
want to import the information as 2D or 3D. For very large sites, it is a lot
of work to input 3D loci, stake objects, to tracing polygons. If you can use
the 3D information from the survey file, you will save hours.

Import your sure drawing into a new file. Never import a DXF or DWG file
into an existing drawing.
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Creating 3D Information

* Creating Spot Levels using Polygons

— 1345

16.49
+17.46
11833

* Adding Spot Levels Using Stake Objects

Navigiion

112250
- 12200

1 1399 + 11750
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Creating the Site Model

A site model is created from 3D loci, 3D polygons or stake objects, but
they have to be selected.

+ Select your source objects 3D loci, stakes or 3D polygons).

Navigation

¥ 2poa00 419190
i .
% %0000 19770
+ 2goasiozodeet
4
20830
2
faze70
422380
+ 2299 22000
F220%0  2a0g022000 + 22000

&
L.
#loo0
gﬁ +#2%%z009 4+ 3sas0pozs00
{2300

* If you are using Landmark, then to the Menu Bar.

e Choose Landmark > Create Site Model...

Create New Plant...

VW Plants Database...
Choose VW Plants...
Change Plant Grouping
Plant Line...

Vegetation Line...
Objects from Polyline...

Survey Input »
Create Site Model...

Simplify 3D Polygons...
Validate 3D Data

Create Boundary from Pad...
Site Model Section...

 If you are using Architect, then to the Menu Bar.
* Choose AEC > Terrain > Create Site Model...

Pillar...

Floor...

Roof Face...

Create Roof...

Objects from Polyline...

Fit Walls To Roof...

Create Polys from Walls...
Space Planning >
Dimension Exterior Walls...

Create Wall Projection...
Create Wall Recess...
Create Stepped Wall...

Terrain > Create Site Model... __
3

Survey Input Simplify 3D Polygons...
Validate 3D Data
Site Model Section...

IFC Data...

» Here are the site model settings for a metric file (millimeters).
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Site Model Settings

Site Model Name: | Site Modlsl (I Keep Original Source Data in Layer
Settings:
Minor Contour Interval: 1000 Maximum Elevation: | 25640 Flow Arrow Spacing: 3000
Major Contour Multiplier: 5 Minimum Elevation: | 11510 3D Grid Spacing: 3000
Start Contour Offset: o Datum Elevation: 0 Smoothing Interval: 0
2D Display Settings 3D Display Settings
Display: [ Existing Only B Display: Existing Only Bl
Style: | 2D Contour +] Style 3D Mesh Salid B
I Show Flow Arrows CShow 3D Grid Fill
¥ Show Labels ¥ Parallel to the topo line () Show 3D Contour
¥ Draw Site Border
ir =
Use Site Modifiers on: | Same Layer as Site Model H

Cancel 0K

{ tancel )

Edit Source Data

Navigation

+ 178
1051833

1884

1024

2000
_+2380 TR 3%00

 Edit Site Model Crop

©Jonathan Pickup - http://www.jonathanpickup.com
SHORT SHARP TRAINING - Issue 1109

Page 14



Site Modifiers

There are several options for site modifying. You can add extra source data
into the site model to modify it, see page 37, and you can use site modifiers
like roads (good for roads and paths), pads (good for flat or uniformly
sloping areas), hardscapes, landscape walls, 3D polygons, and stake
objects.

Each site modifier follows the same strategy. The site modifier has a 3D
part the will change the site model and a boundary. The Boundary is a
planar shape that defines how much of the site model will be affected. The
Boundary is flexible and it allows you to choose the extent of the site
modification. If the boundary is close to the site modifier, you will have a
steep slope. If the boundary is a long way from the site modifier, you will
have a gentle slope.

Roads

Roads are great for making simple roads and paths. They can be easily
fitted to the slope of the site. Do not think that Vectorworks is a roading
design package though. There are several road situations you can not make
in Vectorworks easily.

Pads and Grade Limits

Pads and Grade Limits are the main tools for site modifying. The Pad
creates the 3D site modifier and the Grade Limits tells Vectorworks how
much of the site will be affected.

* You can use the Site modifier tool from the Site Model toolset, but it is
often easier to use the command Objects from polyline...

06 Tool Sets

L O
AR F

w0 BB
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Cut and Fill Calculations

You need 2 things for cut and fill calculations, you need a site model and
you need site modifiers. The first one should be obvious, with a out a site
model Vectorworks has no way or calculating the site. The second part is,
if the site is not modified, there is no cut and no fill.

The cut and fill calculations are shown on the Object Info palette when you
select a site model.

If the cut and fill calculations are not shown, then they need to be updated.

* Go to the Object Info palette.

Surface Area (Pro... 1230.938 sgm
( Update Cut ang Fill Ealr:ulatiuq&_) L

Volume Display Type: | <Use Doc... T‘I

Volume (Existing):  <Volume needs urp

Volume (Proposed): <Volume needs up

Cut Volume: <Volume needs up
Fill Volurme: <Volume needs up
Met C&F Volume: <Volume needs up

Total CEF Volume: <Volume needs up

* Click on the Update Cut and Fill Calculations button. Vectorworks will
carry out the calculations. It can take some time. When I was writing
these notes, Vectorworks took over five minutes to finish the calculation.
One client thought his Vectorworks had crashed.

Surface Area (Pro... 1230.938 sqm

-
Update Cut and Fill Calculations

Voleme Display Type: | <Use Doc... T‘I
Volume {Existing): 1942B.082 cum
Volume (Proposed): 1B819.813 cum
Cut Volume: 610.073 cum
Fill Volurme: 1.824 cum

Met C&F Volume: -608.249 cum
Total CEF Volume: E611.897 cum

The completed calculations, showing cut volume, fill volume and the net.
In this case the net amount is a cut volume that needs to be removed from
the site. This volume does not include the expansion of the soil as you cut
it.
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Hardscape

Hardscape is a special tool that makes it easy to draw areas of paving. This
hardscape can be 2D only, or it can be 2D and 3D. If you make it 3D, then
it can be a site modifier and can affect the site model.

There are several setting here to make the hardscape look better, but the
important setting for site modifying is the one at the bottom-right, Draw
3D.

Hardscape Object Settings

Definition (¥ Draw Border
Name: Paving Width ‘300
Tag Display: Right [ Joint Pattern: Spaced Joints... | %]
Tag Style: Name-Area(s) =]
Tag Class Hardscape-Com .. %] Background Color: —?
[ Display Tag Line Marker Border Class (Hardscape-Com... (%]
[ Snap Tag to Hardscape Edge Pathway Borders:
Joint Pattern Pavers-Grid... 3] Start [ End
Pattern Left Right

Main Area Class: | Hardscape-Com... %)

Configuration Draw 3D
® Boundary 3D Type: Pad Modifier =
O Pathway Thickness: 50 ]
width R Main Texture: | None =
Offset:

Border Texture: | From Main Area |3

CCancelY) GEEEER
Cancel 0K

» Set the 3D Type to Pad Modifier.
* Click on the OK button.
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Stake Object

You can use the steak object to help create a site model. You can use the
stake object on a site model to give the spot height. And you can use the
stake object to edit your site, or modify the site.

Object Properties

Stake

Mode: Site modifier object T‘i
Site Model: Proposed T‘i
Style Cross _‘I
Mark Offset X: u]

Mark Offset ¥: u]

Mark Rotation:  0.00%

Label Reference: | Elevation T‘i
Label Position: Auto T‘i

"] Display Leader Line

Scale Factor: 1

( Ccancel ) oK )
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Landscape Wall

The landscape wall is only available if you have Vectorworks Landmark or
Designer. The tool is useful because it can place a wall and modify the site
at the same time, but it does not draw a wall in the same way as the wall
tool. You just get a single wall, and you can not join the wall neatly to
other walls. It does not have a fit walls to 3D geometry function like the
regular wall does.

Site Modifier

» Update the site model.

Creating extra pads and a boundary of you choice gives you more control
over the site modifying.

The Landscape Wall Arc is similar to the straight landscape wall.
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3D Polylines

You can use a 3D polyline to create a site modifier, you do not always have
to use the standard Vectorworks tools. If you use a 3D object it does not
have to be planar, you can follow or use other 3D object to create the 3D
polyline.

» Create a polyline, polygon, or other shape. You can use any shape with
this technique.

navigauon

Stepped Wall

This is not a site modifier, it does not affect the site, but it uses the site to
create a stepped wall. The command to create a stepped wall is in the
Landmark or AEC menu.

e Draw a wall on a site model.

* Set the wall to the desired height.
1J ‘
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Grade Tool

The grade tool can be used to show the existing grade (or slope) of the site
from the start to the end of the grade line. This is a reporting mode. You
can also use the grade object to define the grade (slope) that you want, and

Vectorworks will change the site model to suit.

)l Landmark Tools Text Window Help

[ Object Properties | Global Settings

General
Elevation 1 73] 20749
Elevation 2 2] 20000

Downward Grade in % 8.530%
Elevation Change -749
Length 8782

Graphics

™ Scale

X Factor: 50.00

2
Grade Pt
Auxilia ry... R

™ Show Slope Value
| Show Length Value
¥ Show Elevation Value
¥ Draw Line

Site Model

Grade Object Mode

(9) Use Grade Object Heights
() Use Heights from Site Model
() Change Site Model (Use Grade as Pad Modifier)

Apply To:

Selact the marker,

e A
Cancel oK
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Texture Bed

The texture bed can be used to show areas of the site colored or textured.
This could be useful if you want to show areas on the site. An example
might be if you wanted to show different stages of the project.
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Thank you

We trust that you have enjoyed working through this manual and that it has
been informative and constructive.

For more information, please visit: http://learn.archoncad.com. If you just
want someone to help you learn Vectorworks, to carry out some
Vectorworks contract work, or you want someone to make Vectorworks
easier, contact us, as this is a service that we also offer:

jon@archoncad.com.

Thank you again,
Jonathan Pickup
April 2015
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