Tutorial: Digital Gothic—AH C117B (Winter 2019)

Creating the nave piers of Chartres Cathedral

Overview:

Step 1. Create a new layer

Step 2. Import and scale the drawing

Step 3. Build the circular pier profile

Step 4. Create the hexagonal pier profile

Step 5. Draw the pier bases

Step 6: Import and trace pier base molding profile
Step 7. Create a new class

Step 8. Move work to new class and prepare for extrusion
Step 9. Extrude the bottom layer of the base

Step 10. Model the middle and top layers of the base
Step 11. Assemble the base

Step 10. Extrude the pier column

Step 11. Model the hexagonal pier

Step 12. Create symbols

Learning Objectives for this tutorial:
1. Using the Basic Tools palette: Regular Polygon Tool, Mirror Tool
Tracing a 2D moulding profile
Clipping surfaces
Creating and organizing classes
Extruding objects
Extruding a profile along a path
Changing views and render modes
Adding solids
Creating symbols

© 0N OAOD

Key dimensions for nave piers at Chartres Cathedral:
Pier width - 2.41m

Pier base height - 1m

Pier height - 9.4m
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Step 1. Create a new layer
1. Open your floor plan file. You currently have two design layers, the imported floor plan
image and the floor plan drawing that you created in Vectorworks. Create a new design
layer and name it “Nave Elevation.”
Refer to the floor plan tutorial for how to create and edit Design layers.
2. Make sure that the Nave Elevation layer is the active layer by double clicking on the
name of the layer in the Navigation palette.

Step 2. Import and scale the drawing
1. Import the provided image of the pier base profiles (file name: chartres pier profile.jpg).
Chartres has alternating piers, so you must construct two types: one with a circular
column, and one with a hexagonal column. The profiles are composite images,
combining different cross sections of the pier. The bottom half represents the base of the

pier.
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2. Scale the image using the Scale Objects tool (Modify > Scale Objects). Use the pier
width of 2.41m as the new distance. “Pier” refers to the width of only the column and
colonettes. It does not include the base, so measure between the innermost lines as

shown in the screenshot below.
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Step 3. Build the circular pier profile
1. Work first on the circular pier with hexagonal colonnettes. Instead of relying on the
drawing, we will use geometry to make the pier idealized and perfectly symmetrical.
2. Trace a hexagon on the bottom colonnette using the Regular Polygon tool in “Edge”

Hexagon Tool
Preferences dialog box

kg Regular Polygon Tool (Shift-Option-R)

pi Determines how a polygon is drawn. Right to
(- left, options are: inscribed, circumscribed and
* edge specified.
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3. Draw a vertical reference line up from the midline of the hexagon’s outer edge. Make the
line exactly 2.41m, using one of 2 methods:
Either click tab before finishing the line, which will allow you to manually enter the length.
Or, after you complete the line, go to the Object Info palette and change the AY length
to 2.41m.
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4. Use the Mirror Tool in “Duplicate” mode to copy the hexagon to the opposite side. Click
at the center point of your reference line and drag the mouse to the left until the mirrored

hexagon is correctly placed opposite of the original.
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5. Repeat to create the left and right hexagons, dragging the mouse until you have a 45°
angle.
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6. Draw the center column using the Circle tool in “Radius” mode. Start at the center of the
reference line, and end at any point on the edge of the circle.
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Step 4. Create the hexagonal pier profile
1. Repeat Step 3; but this time, use the Circle tool in “Circle by Three Points” mode for the

colonnettes, and the Regular Polygon tool for the central column.
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Step 5. Draw the pier bases
1. Turn the visibility off for the pier drawing. Again, to ensure symmetry, you will use simple
geometry to create the pier bases rather than following the drawing.
2. Use the Rectangle tool in “Corner to Corner” mode to create reference lines. Starting at
the top left corner, run your mouse over the two corner edges of the hexagonal
colonnette. Then snap to the intersection of the two points.
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@ Vectorworks File Edit View Modify Model AEC Tools Text Window Help
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3. Drag the mouse to the opposite edge at the bottom, and find the intersection again to
create a rectangle that perfectly encompasses the colonnettes. Change to no fill in the
Attribute palette.
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4. Mirror the rectangle to create a cross using the Mirror Tool in “duplicate mode.”
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5. The current profile corresponds with the top layer of the base. Using the 2D Polygon

tool, draw the middle layer as shown. Then make it no fill.
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6. Using the 2D Polygon tool, draw the bottom layer by tracing around all outer corners
and making it no fill.
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7. Delete the reference rectangles.
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8. Repeat steps 1-6 to create the pier base for the hexagonal pier.
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Step 6: Import and trace pier base molding profile

1. Now that you’ve created the 2D profile, you need to create the 3D profile. Import the
provided image of the pier base (file name: pier base profile.png), and scale it to 1m
height. In the pop-up window, make sure to uncheck the option “scale whole drawing” so
that it doesn't affect the entire file.
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2. There are three (3) different layers of the base, which correspond to the three (3) levels
that you created in the 2D profile.
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3. Start with the bottom layer, which is a simple rectangle.
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4. Next, trace the middle layer using the 2D Polygon tool.
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5. Use the Polyline tool to trace the rounded edges of the top layer, and fill in with the
2D Polygon tool. To combine the polygons, go to Modify > Add Surface.
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6. Once you finish tracing, you need to turn it into a profile. Draw a rectangle that overlaps

the profile at the edge of the column, and make sure it covers all the shapes you
created.
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7. Select all the objects, including your overlapping rectangle. Go to Modify > Clip
Surface, and the parts of the profile that are covered will be cut out. The profile will be a
uniform size.

@ Vectorworks File Edit View Modify Model AEC Tools Text Window Help 2 @ 9 21%@ ) 2 W) MonNov14 3MMPM Q i=
Il eoce o esigner 2016 ) tutorial_pier_ TEST.vwx - EDUCATIONAL VERSION - WATERMARKED FILE
Kl o g8 oerproties B e profes B & yerpine B BB @& a ax B F B towrn B o0 B 2000 B €B0C
e A A A7 3= O © 87 |[JE selection Took: Rectangular Marquee Mode 2 v G @
'0 [) Basic & le22 lez, | lers lers | lera | |1z |, |e1 lecs 60.6 leos leo2 [@ Obj info
° < @I oeta Render
!
G & No Selection
= .
o £
® :
8 [ ) Navigation - Classes
. T ENEIREEND)
2l Class Options: |_Show Others |5
<ol —
ﬂ Visibility Class Name
| — .
N e .
e = L J None
A Constrained... PR © v pier profiles.
|2 (W sl b
_J| 4~ unconstrain...
e D Angular Dim... Z Soida
C.? s | e
. @ racial Dime... 1 100% Files — >
— € Aways oissl. B
) © oo | ——0B LE e
- L@“, Hyperlink b = S (A roptevel B /¢
e ”& Slope Dimen.. v Symbols/Plug-In Objects

L2 Gria Bubble

1 BRI

<

pier2

21| pierz

For Help, press F1 X: -81.11 ¥: -29.99 L: 68.07 A -15386° [ B |

17



Tutorial: Digital Gothic—AH C117B (Winter 2019)

Step 7. Create a new class
1. In constructing your floor plan, you learned about one way to organize your work with
Design Layers. Before you start building your elevation, however, it is important to
understand another organizational tool: Classes.
(This is also covered in the Lynda.com videos).

Design Layers should be thought of as the levels of the elevation, from floor to vault,

while classes are aspects of the elevation, like arches or windows. You will build your
nave arcade in a new class, within the Nave Elevation layer. This way you will be able to
view or edit your arcade independently.

In the Navigation palette, click on the Classes icon. You will see that two (2) classes

already exist, Dimension and None. At the moment, your profiles are in the class None.
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4. Double click on the Classes icon and then click New to create a new class. Name it
“piers.”

5. Create another Class, and call it “profiles.” This will be your dump class to keep extra
copies of profiles and pictures just in case you need them in the future.
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Step 8. Move work to new class and prepare for extrusion
1. Copy and paste a copy of the circular pier base profile and the three molding profiles,
and move them out of the way of the rest.
2. In the Object Info palette, change to the “piers” class.
3. Move the originals to the “profiles” class.
4. Return to the “piers” class, and separate the levels of the base.

@ Vectorworks File Edit View Modify Model AEC Tools Text Window Help 2 @ 0 0 3 100%E3 <> «) SunNové 7:04PM Q =
- ® @ Vectorworks Designer 2016 L\: tutorial_pier_ TEST.vwx - EDUCATIONAL VERSION - WATERMARKED FILE
-I; L¢ ogf [ piers D e profiles B & wyerpiane D EBP Q& a e B B 5 Topmian B oo I8 20pin |- &= - i3]
D A0 =t OO &y {5} selection Too: Rectangular Marquee Mode % v Q" ,@., ™
B Basic & lss | Jsa | lsa, |2, |s1 ., |so, | lao | las laz ], las Jlas | las las | TR e—— Y w———
UL W‘{&% = @S otz Rencer
63 T .,EI‘ X g‘ ] No Selection
I\ \N OO g
40 0 D,
Moy O
O N\ Nhe &
| it o G did {
P4V NL S cu q
&L T 0
D 1 [ ) Navigation - Classes =
& Ee @8 B8 A
Class Options: | _Active Only B
1 Visibility Class Name
& ® Dimension

m Tool Sets - pier profiles
[+ constrained... » | Soida £ v piers

[ Angular Dim... -Z ] Soid
c‘_‘ (3 Arc Length...

_ |©@  ResourceBrowser |
. @ Rradial Dime... J 100% Files >
& Awaysoispl. [ |4
[ @ {%} Center Mark 005 B =
= i T[> [~ Resources v
. LQ*», Hyperlink 3 [ 3 ropLevel B 2
> Slope Dimen...
2.9 Gria Bubble
8
i3
No Active Symbol
X: -46.56 ¥: 20,02 L 54.88 A -12807° | b

19



Tutorial: Digital Gothic—AH C117B (Winter 2019)

Step 8. Extrude the bottom level of the base
1. Make a copy of the bottom layer of the base.
2. Select the bottom layer of the molding profile and one copy of the bottom layer of the
base. Go to Model > Extrude Along Path.
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3. The window that pops up allows you to choose the path, so make sure the pier base, not
the molding profile, is selected. It will be highlighted in red. Click OK. *Note: If this
creates an incorrect shape, double check your shapes are solid, you may need to also
click on the lock plane or fix profile box.
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4. You have created a 3D object. To view it in 3D, click in the top right hand corner where it
says Top/Plan. In the scroll down menu, select either Right Isometric or Left
Isometric. This will change the view.
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5. Return to Top/Plan view. To edit the profile, double click on your extrusion, and then
select Profile. Or, right click and at the bottom of the pop up is an “Edit Profile” option.
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6. As you can see, the profile has been extruded along its central axis. Use the Move by
Points tool to change this so that the profile runs along the outside of the path, and the
size of the base profile stays the same. Click Exit Profile in the top right corner to leave

edit mode.
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7. At the moment, the base is hollow, so we need to fill it. Go to front view so that you can
see the height of your extrusion. Use the Unconstrained Linear dimension tool to
measure the height of the bottom layer, then return to Top/Plan view.

8. Select the copy of the bottom layer and select Model > Extrude. In the pop-up window,

enter the height of the bottom layer, which you measured in the step above. It will be

extruded to. Fit it inside the extruded base.
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9. Return to Front view and make sure that the two shapes are lined up. Use the Move by
Points tool to move them into place. Return to Top/Plan view to make sure they are still

aligned.
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10. Select both objects, and select Model > Add Solids. The base is now one solid shape.
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11. To properly view the solid base, go to Right Isometric or Left Isometric view. Now
select the icon that looks like a tea kettle in the upper right-hand corner to change the
render mode from Wireframe to Open-GL.
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Step 8. Model the middle and top layers of the base
1. Return to Top/Plan view. Select the middle layer of the base and the middle layer of the
molding profile. Go to Model > Extrude Along Path.

@ Vectorworks File Edit View Modify Model AEC Tools Text Window Help @ M2 ¥D  63%@) = o MonOct31 118PM Q =
@ ® @ Vectorworks Designer 2016 [2) tutorial_pier_TEST.vwx - EDUCATIONAL VERSION - WATERMARKED FILE

og8 | None @[] [ pierbase B & ayerpiane B ED Q& q[sax B | roppian B %000 [8 | 20pn B gBn
27 32l (O 6 &7 |[E] setection Took: Rectangular Marquse Mode 2 v L @., ol

R o o T o (N O = D L U L 20 Objinfo

3&4
LY

K O @ T vst2 Render
T B x g Extrude Along Path
- v
, Class: | None B
A § 0o g Layer: | DU pier base B
@ o Q= & x [s2s0
(42} &7‘@ O 57| v [-20.88
(@) \ 4\ he ] z [o
It d‘;’\ G‘ b4 ﬂ Rotation: | 0.00°
VS Nc Scale: Uniform v
@y e IFC...
E - @ Navigation - Design Layers
<ElE 8 8
Layer Options: | ActveOnly |
8] Visibility Design Layer Nam(
ol pierbase
© profiles
» W sod g
Z W sois |
. L
Files v
100%
B (& avaysoisel. B &
O‘OSB Resources v
| = = 1 3 ropLevel B &
8
No Active Symbol
[X: -49.8 ¥ -31.92 IL: 59.15 (A -147.380 |

28
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2. Double click on the extrusion and edit profile. As you can see, the molding profile is
situated the wrong way - it’s facing inward. Right-click on the profile to flip it horizontally
and move it so that it runs along the edge.
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3. Because the top layer of the base is so complex, you will have to extrude each
colonnette and column individually. Before you extrude, make a copy of both the top
layer base profile and molding profile.

4. Extrude the top layer of the molding profile along one of the colonnettes. Once again,
enter the extrusion and flip and move the profile along the outside edge.

& Vectorworks File Edit View Modify Model AEC Tools Text Window Help @ NIV2 D % 57%@Er 2 4 MonOct31 1:142PM Q=
@® @ Vectorworks Designer 2016 tutorial_pier_ TEST.vwx - EDUCATIONAL VERSION - WATERMARKED FILE
4 L= g8 | None B @01 [ erbase B & eyerpiane B ED @& Q|2 ] B3| [ ropiplan Ny [0.00° 8| 20pin B ¥BM™
Vo 2 A7 3=t [0 &7 Bt selection Took: Rectangular Marquee Mode L e Gy - D
(@ Basic & sss [ss [sss 55 [sas |sa |s2s [ sz [s2s Obj info
EE oo Rencer | °
k @‘{35 Q-K LSl Datz  Render
Extrude Along Path
T HxQ . e e 5
2 lass: | None
NNDO D Layer: | @1 pier base B
O O D,R
4 &y X [sses
(4] &7‘&7’ O 0| ¥ [-26.39
©@ N A Ne . 2 [0
W G o Rotation: | 0.00"
P4V S S E=e
Ni@lge e e
B - ‘ Navigation - Design Layers
& SElE B &8 2
Layer Options: | Active Only
Visibility Design Layer Nam
® pierbase
@ Toolsets ] ® profiles
[ constraine... ‘> | Soﬁd
a 4. Unconstrain
VS, [ Angular Dim... Z nm Sa\ida
£ ArcLength... _ ® Resource Browser
& ) Radial Dime... J 100% ERas e
=’ & Avaysoispl. [
(3| €D center Mark = cos @ Resources v
Ltk yperlink | 3 | 3 TopLevel B &
12 slope Dimen...
.
29 Gric Bubble
ﬁ ) %'$ No Active Symbol
For Help, press F1 X: -63.1 lv: -27.82 L: 59.95 [A: -152.35° (3

30



Tutorial: Digital Gothic—AH C117B (Winter 2019)

5. Use the Mirror tool to create the other three colonnettes.
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6. Use the second copy of the molding profile to extrude the central column, making sure to
flip the profile and move to the edge.
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7. Select the five components of the top layer. To group the components, go to Modify >

Group.
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Step 9. Assemble the base

1. Starting in Top/Plan view, align the bottom and middle layers using the Move by Points
tool. Toggle between Front view and Top/Plan view until the layers are fully aligned.
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2. Align the top layer to the other two layers.
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Step 10. Extrude the pier column
1. Select the second copy of the top layer, and go to Modify > Add Surface to create a
single object.
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2. Select Modify > Extrude, and enter 9.6m, the height of the pier, into the pop-up window.
Click OK.
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3. Align the column with the base.
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Step 11. Model the hexagonal pier
1. Repeat steps 7-10 to create the second pier.
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Step 12. Create symbols

Symbols are instances of an object. Using symbols will allow you to edit an object globally in
your document as well as help you maintain file size. Symbols are stored in the Resource

Browser. For how to use symbols refer to: http://app-

help.vectorworks.net/2016/eng/VW2016 Guide/Symbols/Creating New Symbols.htm
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1.

Modify > Create Symbol.
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2. Name the symbol “pier 1”. Select your file as the destination folder and the symbol WiII

appear in the Resource Browser.
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3. Repeat steps 1-2 for the other pier, naming it “pier 2”.
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In this tutorial, you constructed the base and shaft of the nave piers. To do this you:
¢ Divided the base profile into three levels using the polygon and mirror tools
e Traced the molding profile in three levels using the polyline and polygon tools

o Extruded each level separately to create the base
e Extruded the pier itself
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