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Description

Rhino3d is ideal and fast for designing urban scale models. Build basic house models with Extrusion
and Boole tools. Learn how to fix bad DWG import geometry.

This is a short article about modeling house primitives infRhino3D.

Check Units and Grid

2D Curve: Polyline

2D Surface

3D Extrusion

3D Editing: Split Surface

3D Editing: Move Edges

3D Editing: Extrude Surfaces

3D Editing: Boole

Troubleshooting Surface Generation
Roundup and further resources

Check Units and Grid <

Before you start make sure to set your project to meter scale. (If it's meant to be about architecture and
you are outside the US.) The safest way to do this choose File — New and opt for Large Objects —
Meters after starting Rhino3D.

It is also possible to automate this via a template, check this article of mine. Anyway your Rhino3D
Options should present you with this on units:
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ﬂ Rhinc Options

Document Properties
» Annctation Styles
Document User Text
Grid
Hatch
Linetypes
Location
Mesh
Motes
Render
% Units
Web Browser
Rhino Options
Advanced
Alerter
Aliazes
» Appearance
» Context Menu
Cycles
» Files

General

Units and tolerances

Model units:

Abzolute tolerance:

Angle tolerance:

Custom units
Marre:
Units per reter

Distance display
(®) Decimal
() Fracticnal
Feet & Inches

PRR\\Y

And your grid should look like that:

MMeters

0.0

1.0

Displaw@&d g\

units

degrees
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ﬂ Rhinc Options

Document Properties

Apply grid changes to
Annctation Styles

Document User Text () Active viewport only (Perspective)
Grid (®) All viewports
Hatch _ _
Linetypes Grid properties
Locatien Grid line count: 50
Mesh
Motes Minor grid line spacing: | 1.0 rmeters
Rer.n:ler Major lines every: 10 = mineor grid lines
Units z
Web Browser o
Rhino Options [~] Show grid lines
Advanced Show grid axes
Alerter Show world axes icon
Aliases
Appearance Grid snap 4
Context Menu Snap spacing: 1.0 meters
Cycles
Files
General

If you want to work with Grid'snapping you might want to downsize Snap spacing — it's up to you and
you can change it every time.

2D Curve: Polyline <

You start the modeling by drawing a 2D base contour. For a simple tiny house, this will most probably
be a rectangle:
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E Rhincceros & Educational - [Top]
File Edit WYiew Curve Surface

Loading Rhinc Render, version 1.50, M
Command: _Opticns

Command: _MNew

Command: _Options

Command: |

Standard CPlanes Set View

NeEs8 0 »

ke
AN
&,
=
=1

Draw a rectangle that has “norméﬁh&sk\seasurements like 8 x 8 meters:

a\e(

el ¥
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Of course, you can also use the Polyline tool if you need something more complex:

E Rhinocceros & Educational - [Perspective]
File Edit WYiew Curve 5Surface Sclid
First corner of rectangle ( 3Point Vertical Cen
Command: _Options
Command: _Rectangle
First corner of rectangle ( 3Point Vertical Cent
Other corner or length { 3Point Rounded )
Command: |

Standard =~ CPlanes  SetView  Display

NeEES0 X R
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To keep things simple here, | will stick to my rectangle — it will be the base outline for my tiny house.

Keep in mind that for Rhino3D, every line is considered a curve. As such, it may be straight or bent. A
sequence of lines may have sharp corners or be curvy over all — this is only a matter of curve degree.
And any sequence of lines — representing a curve in Rhino terms — can be closed or not. For further
information on curves, check Rhino3D’s manual.

2D Surface <

Now to extrude this rectangle into a closed solid you first need to turn it into a surface. (Because up to
now it is only a bunch of edges.)

First of all, set your Perspective viewport to Shaded display:

Command: |

Standard = CPlanes  SetView  Display  Select  Viewp

Ne=ES 0T X B 0,

Perspective |v
% @ 4 Restore i l‘
d"F\'\:‘ :-—_::y Wireframe P
CANN -
) 5 o Shaded AC\HM
‘\-._.f‘ — d Rendered
"
h‘\: E Ghosted
T4 4 X-Ray
—
‘E)’ ! Technical
F |
H % Artistic
P 4 Pen N

Then choose Surface — Planar Curve:
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ucational - [Perspective]

Curve  Surface  Solid Mesh  Dimension

s to buil

Plane

1 "Shade

Press Es Loft
Sweep 1 Rail
Sweep 2 Rails
Revalve

ines
Rail Revolve

L% Curve Metwork

Corner Points
Edge Curves

Planar Curves

Point Grid \

Extrude Curve

¥

Transform

Now you are prompted to select your rectangle and confirm with Enter.(or faster: right-click). As a

result you see the resulting surface:

If you do not succeed producing the surface your curve is either not planar or not closed. (In Rhino3D
terms, a rectangle is a curve with degree 1.). To solve this check further down. For now, we proceed

into 3D.

3D Extrusion <

Now let's make this plane 3D by extruding it.
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Select your surface. Mind you: not the edges, they are still there, too. By the way: In Rhino3D, in case
you click on something ambiguous a window appears that allows you to choose what to select:

SmartTrack Gumball Record History

The Gumball is Rhino3D'’s selection widget which allows a lot of things, among them extrude:
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As you want to extrude in Z-direction, mouse-pick the little blue dot on the Gumball’s blue Z-axis and
drag upwards. It's a good idea to switch off Grid Snap for this.

You can either eyeball your extrusion or use an exact value. For this, abort with ESC and click on the
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little blue dot. A small input field appears. Here you may enter a dimension value:

Either way, you end up with a cubic solid:
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3D Editing: Split Surface <

To add complexity to your “house” you want to subdivide your surfaces for further development. In
order to produce a saddle roof for example you’ll need an additional edge in the middle of the top
surface.

First of all be sure that you have some basic snap features enabled:

ers e | Ty Front Right dr
[“1End [~ Mear [«]Point [ Mid [JCen [Jint [ JPerp [JTan []Quad [JKnot []Vertex [ | Project [ | Disable
CPlane x2.35 y-17.85 z0.00 Meters [l Dcfault Grid Snap  Or

Then, choose Solid — Solid Edit Tools — Faces — Split Face: \k

i\

st
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il - [Perspective]
Surface Mesh  Dimension  Transform Tocols  Analyze  Render  Panels  Help
arve - 5
ction, Sphiye »
Cylindé
Cone i

Truncated Conh —— -
et View ibility  Transform  Curve Tools  SurfaceTools | Solid Tools  Mesh Tools

&7 d ?:ir:ai:edpyramid % m E|ﬁﬂ g ﬁ ‘ f—ﬁ| E & I:l:::n

Ellipsoid
Paraboloid
Tube

Pipe
Slab

Torus
Text...

Extrude Planar Curve *
Extrude Surface

Extrude Surface to Bou @ @
Boss 6

Rib

>

Offset

Fillet Edge »
Cap Planar Holes

Extract Surface

Unicn
Difference
Intersection
Bocolean Tweo Objects
Bocolean Split

Create Solid

Turn On Points

Edges

Move Face

Holes * Move Face to Boundary

Wire Cut Fold Face

Merge Face
Merge All Faces

Page 12

Footer Tagline



COMPANY NAME
Address | Phone | Link | Email

Rhino3D prompts you to select the surface you want to split. Pick the top surface and right-click to
confirm. Now Rhino3D prompts you to draw a line on that surface. For a start, draw it from midpoint to
midpoint on opposite edges:

This should take two clicks. Again, right-click to confirm. Now you have added an additional edge
dividing the top surface of your cube.

To better understand your model | suggest you switch off the isocurve display. Isocurves are the
division lines that are shown on surfaces. In this case, they are not of much use and rather confusing.
So, select the cube and in the Property panel uncheck Show surface isocurve:
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\

(B Layers Q) Properties [ Display Help [+
OvsePoome
Ohject
Type Closed sclid polysurface
Mame
Layer . Default ~
Display Color [ ] By Layer ~
Linetype By Layer ~
Print Color < By Layer ~
Print Wiclth By Layer ~
Hyperlink IZ'
Render Mesh Settings
Custom Mesh ]
Settings | Adjust... *\a‘ ¥
Rendering \

Casts shadows ] ." W
Receives shadows é g)\

lsocurve Density

Density = -
Show surface isocurve ]
Match
Detailz...

If you are curious about isocurves, check Rhino3D’s online help. Anyway, now you see your new edge,
ready for becoming a roof ridge.

3D Editing: Move Edges <

OK —that’s easy. Select the edge. As ist is part of a larger entity (the solid), you have to press CTRL-
Shift while clicking:

Page 14
Footer Tagline


https://docs.mcneel.com/rhino/6/help/en-us/index.htm#popup_moreinformation/isocurve.htm

COMPANY NAME
Address | Phone | Link | Email

Footer Tagline




COMPANY NAME
Address | Phone | Link | Email

Then grab the blue Gumball arrowhead (Z) and drag it upwards until you are satisfied. Again, if you
single-click on the arrowhead instead you may again dial in a Z value for the move.

Now you’ve got a nice little house:

| found it boring to have only one house so | also took the other base contour and turned it into a house
too.
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(And I switched Diplay mode to Ghosted.)

3D Editing: Extrude Surfaces <

Moving Edges is one way to add complexity. Another strategy is to extrude partial surfaces. Let's add
some volume to the angular house on the left:

Let's say we want to extrude the ground-floor-part of the rear gable wall. To do that we first have to
split the gable wall surface. Choose the SplitFace command again. This time you don't pick it from the
Solid menu but write it like that into the command prompt:
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E ChlUzers\H, SondermanntDrophbox
Eile Edit Yiew Curve 5Surface
Command: _Undo
Undoing Gumball extrude
Command: _Undo
Undaoing SplitFace
1 polysurface added 3 selection.
Command: Split /

Split

SplitDisjointh

SplitEdge

Standard

P

SplithMeshEdge
SplithMeshWithCurve

D-: DP SplitViewportHorizontal

SplitViewportVertical

y
r\\.«’ MeshSplit
BooleanSplit
ﬁ%&g 44 CreaseSplitting

MeshBooleansplit

You'll notice that as soon as you start typing Rhino offers suitable,commands. Pick SplitFace, select
the gable wall surface, right-click to confirm. Then draw-a new edge line like this:
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X

413 = 0F OnQrtho OnPerp

Now CTRL-Shift-click the lower surface part and extrude it like so:
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| used Grid Snap again to keep control over the movement.

Now to get rid of the new edge line dividing the two coplanar surfaces write merge — Rhino will offer
you the MergeFace command:

E ChUsershH, SendermannDropboxdihorstsonde
Eile Edit View Curve 5Surface Sclid Me
Select a second face
Creating meshes... Press Esc to cancel
1 polysurface added to selection.
Command: _Undo
Undeing MergeFace
Command: MergeFace

Merge2MeshFaces

Sl MergehllEdges

% ‘ |MergeAllFaces
MergeEdge
L\\? Djp Mergesrf
AMNonmanifoldMerge
:% IZEI ChamferEdge

MovelntrimmedEdge
MowveEdge
% 44 MoveTargetToOhbjects

H*ﬁf A<

Pick this one. You are prompted to select two faces — pick these two:

y
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Rhino merges the two faces into one, thus getting rid of the dividing pseudo-edge:
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3D Editing: Booleg

A third strategy for getting more complexity is adding or subtracting volume using Boole.
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Let's say you want a chimney coming out from one of the house’s roof. So change to Wireframedisplay
and draw one using Box command, starting from the base XY-plane. You'll see again thatusing Grid
Snap will help you a lot with this schematic kind of modeling.

Then, use Boolean Union:

@ ChUszershH, SendermannDropboxdihorsts:

File Edit Wiew Curve Surface Solid

Select surfaces or polysurfaces to union
Select surfaces or polysurfaces to union. Pres
Bocolean union in progress... Press Esc to cane

Command: _Undo

Undeing BeoleanUnicn /
Command: BooleanUnion
BooleandObjects
Standard BooleanDifference

D EBDDIeanlntersectinn
BooleanSplit
BooleanUnion

% @ |CurveBoolean -""'fl

AMeshBooleanSplit
MMeshBooleanlnion

— 0 MeshBooleanDifference
MeshBooleanIntersection

@ CopyHole
= de

Select chimney and house (in Wireframe you’ll have to select edges to pick them) and right-click-
confirm.

As you see, the two objects are united, the chimney part below the roof is gone:
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Another way to utilize Boole is to subtract volume. Let’s say you want to cut some volume out of this
house for a passage:
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Do do that, simply draw an extra object to use it as cutter, using Box again:
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Now choose BooleanDifference:
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ﬁ ChlUzershH, SondermanntDropboxihorsts
Eile Edit Yiew Curve 5Surface Sclid
Height, Press Enter to use width
Creating rmeshes... Press Esc to cance
1 extrusion added to selection.
Command: BooleanDifference
Select surfaces or polysurfa o subtract fr
Command: BooleanUnion

BooleanSplit
BooleanUnion

CurveBoolean

MeshBooleanSplit

MeshBooleanUnion

Follow Rhino’s prompts — first selct the volume to be substracted from. This would be the house. Right-
click to confirm. Then select the cutter volume and.cenfirm. The result:
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Finally I just want to remind you that when drawing 2D base contours for an extrusion (via Box for
example) you are free to choose any viewport. For example, here | start in the Front view outlining a
base rectangle:
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The extrusion part of the BOX command takes place in the Perspective viewport. Here | don'’t care
about exact length and Z-position:
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Because the Z-position can be corrected in the Top viewport. Then, | used BooleanDifference again:
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Of course, you can use more ready-made-geometry for cutters:
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And there are also more Boole options like Intersect. Play around.

Troubleshooting Surface Generation <

While generating a surface from a closed curve (see above)you'may get an error message:

Undaoing Folyline

Command: _Redo

Redeing Polyline

Command: _Planarsrf

Select planar curves to build surface
Select planar curves to build 5 “Press Enter when done
Mo faces were made. Curve must be closed and planar.

This happens when the curve is either not closed or not planar.

A planar curve has points that have all the exact same height related to their base plane. This curve for
example was drawn in the XY-Plane, so every point should have the same Z value:
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In Front view you can see that this is not the case: a‘\k

Luckily there’s a command to fix this easily. Write ProjectToCPlane:
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ﬁ ChUzers\H, SondermannDropboxdiho

Eile Edit Yiew Curve 5Surface Sol
Lommand: _Hedo

Redoing Pelyline

Command: _Redo

Redeing GumballTransform
Command: ProjectToCPla
Select chjects to project
Select ohjects to projec
Delete input chjects?
Command: Project

Project
2 ProjectO=nap /

ProjectToCPlane

ress Entgr wher
o= | Moffies )

PurgeRefObjects

SetlayerToObject
k 2 |MoveTargetToObjects
A TextObject
:(F\n D Properties
A o) PtOffSelected

SetObjectMame
@ @ SelBadObjects
| r

After selecting the curve you shouldmake:sure that the crooked curve will be deleted after the action:

ﬁ Ch\Users\H, Sondermann\Dropbox\Rorstsondermanncemihscom_IMG Tuterials chne y

Eile Edit View Curve 5Surface 5Solid Mesh  Dimension

Kedoing BooleanUitterence

Command: _Redo

Redoing Pelyline

Command: _Redo

Redeoing GumballTransform

Command: ProjectToCPlane

Select chjects to project

Select ohjects to project. Press Enter wh
Delete input objects? <MNo> ([ Mo Yes |t

Standard  CPlanes = SetView = Display

Viewport Layout

Transform  Tools

Now Rhino has flattened your curve down onto the base plane and you can proceed to build your

surface:
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The other reason why Rhino wouldn’t produce a surface inside a'curve-may be that the curve is not
entirely closed. To fix this kind of problem, let’s look at a.curve like that:
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The curve looks closed but actually it isn’t:

This can happen when you don’t use snapplng whe dr m urse you may also get curves like
that in imported CAAD files. Anyway, mstead ur curve under the microscope to search for

the bad corner just write CrvStart: \)\\
ﬂ ChUszershH, SendermannDropk déa

File Edit View Curve 5Surfac
Mext point of polyline, Fress Enter,
Mext point of polyline. Press Enter
Mext point of polyline, Press B
Command: CreStart
Select curves for marking gfirve sta
Select curves for markin
Command; _Undo
Undeing CrvStart

Command: Cn..
o Hoe@View
L'ﬂmﬂ CryDeviation see
{[I'IJ c ‘fj‘: CrvEnd
CrvSeam
CrvStart
% 2 FitCre
n‘ SubCrv
f\n D SelCry
A o) MoweCrs
@ (E‘} CloseCry
ArrayCre
4 ABendcr
D E ApplyCre
F AInterpCry

ExtrudeCry
G
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Then select the curve and right-click-confirm. Rhino marks the start point of the curve thus indicating
where the gap is:

And this point is easy to spot, so there you are. Now, how to fix the gap? Either move the last curve
point unto the start point (better turn on snapping for this).

Or choose Match, select the curve near the gap twice (near sta%e\@nd) and confirm. Rhino3D
presents you some options: “(\

L8 Match Curve de‘\ “ ‘

Continuity
(®) Position
() Tangency
() Curvature

Preserve other end

) Mone
(®) Position

() Tangency
() Curvature

Perpendicular to edge
[] Average curves
Jain

Merge

QK

In this article it's all about degree-1-curves (= polylines), so the Position options should be appropriate.
Press OK and you're done.

Page 39
Footer Tagline



COMPANY NAME
Address | Phone | Link | Email

An easy way to fix bad import geometry, this command.

For further information on closing curves via matching, check here.

Roundup and further Resources <

To do schematic modeling like this — adding up building dummies to an urban design model — is no big
deal in Rhino3D. Basically, you have these options:

¢ Build geometry on 2D plans via 2D Curve, Surface, Extrusion

¢ Finetune geometry by splitting faces and moving edges

¢ Finetune geometry by splitting faces and extruding partial surfaces
¢ Finetune geometry by using Boolean tools

And using the Grid Snap (with correct units set) makes it all a lot easier.
For using correct units and grid snapping from the beginning read this article of mine.
I'll write more articles on modeling in Rhino3D, so look ahead ?

And here is how to start in Grasshopper.
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