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SE210-2 This class focuses on creating structural families to help you meet deadlines and simplify
every-day engineering tasks. You'll see actual examples that have been used to overcome an
obstacle encountered during a real project. Learn how to add symbology to control the look of
construction documents, use type catalogs to create new content in less than 5 minutes, and
author families with complicated geometric relationships. See how you can maximize the

benefits of 3D engineering by creating a parametric soil tie-back family to aid design and detect
conflicts with existing buildings.

About the Speaker:

Steven currently provides consulting services to firms in the San Francisco area. His expertise in workflow,
training, templates, and family creation facilitated the transition into Revit for one of the largest single office
Structural Engineering firms in the Bay Area. Previously employed as a Staff Engineer, Steven worked on
over a dozen projects in Revit Structure, including hospitals, labs, recreation centers, and the office’s first
project completed in Revit, now in construction.
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Outline_
1. Families. What are they? Why do | need them? What do | want out of them?
2. Three quick fixes to common problems
3. Clash detection. How accurate do we really need to be?

4. Clashing with ourselves. How to use the mathematics of families for design.

Introduction to Families & Topology

Families are the basic building blocks of all Revit models. Whether you want it or not, each
element in your model belongs to a family. A similar set of elements belong to a single Family.
All members of this family must have similar geometries and constraints; | sometimes refer to
this as topology.

As an example of topology consider two figures made out of clay, the numbers ‘0’ and ‘8.
The ‘0’ has one hole, while the ‘8" has two. Without tearing or re-joining the clay, there is no
amount of manipulation you can do to turn the ‘8’ into a ‘0’. On the other hand, consider a
coffee mug and a donut; each have one hole. If | set the mug on a table, and squish flat the
portion from which you drink, 1 am left with a flat disk and a somewhat distorted handle. 1 can
manipulate the clay to resemble a donut.

To relate this to Revit families, consider a Wide Flange beam. All Wide Flange beams are one
Family because they can be defined by height, flange width, flange thickness, web thickness,
and so forth. Further more, all members of this beam family have the same ‘use’; that is to say
they span horizontally and do not stand vertically as would a column. The purpose of a set of
objects also defines their family.

As stated, all members of a family must be similar. While the values of the dimensions may
differ, the number of dimensions and what they define must remain the same. These differing
values create types. In the example of a Wide Flange beam, some of its types are W12x19,
W18x35, W24x55, etc.

Properties, such as height or width, of a family are called parameters. Parameters can apply to
a single element in a model (instance parameters) or to an entire type (type parameters).
Designating a parameter as shared allows it to be used in tags and schedules. (As an aside,
scheduling parameters typically makes it easy to control a family, but is beyond the scope of this
class).
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Parameters and types do not need to be entered manually into a family. A large group of them
can be stored in a type catalog, which you are already familiar with. Recall that when you load
a wide flange family, you select which sizes you want. This is the type catalog. Type catalogs
are text files, stored in the same directory as a family, with the same name.

Why do we need families?

It seems a simple question: we need families because we want something in our model.
Autodesk has no way to anticipate every relationship nor every object which we as designers
and engineers may want to model, so they have given us the capability to author our own
families. This is both a blessing and a curse. Without careful planning, creating families from
scratch can waste a lot of time, and may not even be necessary. Back to the original question, |
would ask: “why do we need this new family?”

Engineers vs. Architects

For architects, families represent objects on their design drawings, quantities for scheduling,
and costing; contain manufacturer information and thoughts on alternative substitutions; provide
a background for isometric views; and can be rendered for marketing materials,
client walk-throughs, or virtual construction. This is a lot of information which must be stored in
a family and reflected in its definition.

As engineers we typically want two things out of a family: for it to look right on drawings and for
it to provide a correct analytical model. At this time, the way a new family is sent to an analysis
program is typically out of our control. This leaves only the representation in plan, elevation,
and section.

Our families need not be very complicated, nor must they be perfect. In many instances, we
may not even need new families at all. Consider a case where you need to represent a reduced
beam section (dog boned) moment frame. In planitis only a line. In elevation it looks the same
as any other wide flange beam. The only difference is shown in the details, which may not even
be modeled in Revit.

When a new family is needed, first ask yourself what specifically you need it for. Is there an
abstraction already in existence that you could use? Does it simply need to look right in plan?
For the purposes of this class, | will assume these questions have already been asked, and that
it is determine we need a new family. This being the case, it may not need to be made from
scratch. The first example will take advantage of type catalogs to duplicate an existing family for
a new use.
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Only good for drawings?

So far, | have only discussed graphically how families can be used. In the CAD paradigm, this
job typically falls on the drafters. The portion which would be considered an engineer’s purview
(the analysis) is mostly out of our control. However, for complicated buildings, determining and
coordinating three dimensional geometry can be a time consuming task. Many of the possible
issues fall by the wayside until construction. As engineers, we can use families to explore the
interactions of complicated geometry and plan with it. Tasks which we might have done using
complicated spreadsheets, iterated 3D drafting, or simply ignored can now be tackled in a
design environment. This, as well as simple quick fixes an engineer can achieve, is the
focus of my class.

Example 1: Step-by-step quick creation of Pipe Fra  ming family using type catalogs

Problem: Autodesk does not supply Pipe family for framing (i.e. braces)
Considerations: 1. Autodesk supplies HSS Round family for framing

2. Autodesk supplies Pipe family for columns
Solution: Use the HSS Round family with the Pipe family type catalog

(estimated time 5 minutes)

1. Copy the Pipe-Column | |E—
type Catalog from the @uv| < Autodesk » RST 2008 » Imperial Libral_'}_f ¥ Structural blColumns r Steel
Column f0|del’ ‘ Organize = Views ~ # Open ~ s;| Print @ Burn _ S

[ Name Date modified Type
[E HP-Bearing Pile-Column.rfa
| HP-Bearing Pile-Column.td
B pictures [ HSS-Hollow Structural Section-Column.rfa
Fg‘n Music || H55-Hollow Structural Section-Column.bed
B H55-Round Hollow Structural Section-Column.rfa
| H55-Round Hollow Structural Section-Colurmn.bd
|| Folders .4 [ M-Miscellaneous Wide Flange-Column.rfa
I MC3 a | M-Miscellaneous Wide Flange-Column.bt
| PLU26 [ Pipe-Column.rfa
[¥] || Pipe-Column.tet

REVITST .
[ \WRE-Welded Redured Flange-Column.rfa

RST 2008 Type: Text Document nge-Column.tet
Imperial Library Size: 1.78 KB e-Column.rfa

Date modified: 3/24/2007 433 PM |~
— ge-Column.bd

i Architectural B W-Wide Flange-Column.rfa
Detail Componen | W-Wide Flange-Columntxt
Doors

~avorite Link

f[ Documents

More =

Annotations
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2. Paste it into the Framing
folder.

@uv‘ <¢ Irnperial Library » Structural b » Steel

"8y Organize ~ v #)"Open ~ i Print G oumn

] Name = Date modified Type

& Castellated Bearn.ria & Plate.rfa
B C-Channel.rfa #Round Bar.rfa

Rename it to match your

!E; Docurnents

fUture Plpe Framlng $ Pictures .| C-Channelbd -American Standard.rfa
. @ Music & Cellular Beam.rfa -American Standard.bdt
famlly More # I DLH-Series Bar Joist.rfa 2 5T-Structural Teerfa
| DLH-5eries Bar Joist.bd |1 5T-Structural Teebxt
Folders N B HP-Bearing Pile.rfa [ WRF-Welded Reduced Flang
H . H RST 2008 e | HP-Bearing Pile.bxt | WRF-Welded Reduced Flanc
ASIde I Ilke to add a Imperial Library B HSS-Hollow Structural Section.rfa B WT-Structural Tee.rfa
deSIgnatlon at the end Niareine || H55-Hollow Structural Section bt | WT-Structural Teebt

I Hss-Round Structural Tubing.rfa [ WWF-Welded Wide Flange.r
| HS5-Round Structural Tubing.be | WWF-Welded Wide Flanget
I K-Series Bar lJoist-Angle Web.rfa & W-Wide Flange.rfa

Architectural

Detail Componen

of a family | create or

mod|fy (|n this case. an & Doors || K-Series Bar Joist-Angle Web.bt || W-Wide Flange.tt
o ! Openings I3 K-Series Bar Joist-Rod Web.rfa
abbl’eVIatIOI’] Of my Profiles | K-Series Bar Joist-Rod Web. bt
« - . L Site L—Angle.r‘fa
company “SME”). This i Structura || L-Anglent
. Boundary Cond 5 LH-Series Bar Joist.rfa
comes In handy When 1 | LH-5eries Bar Joist, txt
. Columns )
. . [ (e LL-Double Angle.rfa
upgrading Revit. Concrete | ||| pouble Anglet
Steel _' B MC-Miscellanenus Channel.rifa
Wood =‘ | MC-Miscellaneous Channel bt
, Connections — & M-Miscellanecus Wide Flange.rfa
. Foundations | M-Miscellanecus Wide Flange.bd
. Framing MT-Structural Tee.rfa
o . AT ‘_ L Eaai
Steel ||1| | Pipe-Framing (SMEJLbct |
L Winnd s

3. Copy the HSS-Round
Structural Tubing family.
Rename it.

[T] Name . Date modified Type Size
!E o i [ Castellated Beam.rfa 2 Plate.rfa
[ 2RI B C-Channel.rfa & Round Bar.rfa
NOte that the name Of E Pictures L C-Channel.txdt &P 5-American Standard.rfa
. @ Music E Cellular Beam.rfa | |5-American Standard bt
the famlly matCheS the i Recently Changed & DLH-Series Bar Joist.rfa 2 5T-Structural Teefa
[ . .
| DLH-5eries Bar Joist.bdt | 5T-Structural Teetd
type catalog. B searches [ HP-Bearing Pile fa [ WRF-Welded Reduced Flange.rfa
Public .| HP-Bearing Pile.tt | WRF-Welded Reduced Flange.bd
[ Hs5-Hollow Structural Section.rfa B WT-Structural Tee.rfa
| H35-Hollow Structural Section.td  WT-Structural Tee bt
P H55-Round Structural Tubing.rfa [ WWF-Welded Wide Flange.rfa
" [ |H55-Round Structural Tubing.txt | WWF-Welded Wide Flange bt
B Kk-Series Bar Joist-Angle Web.rfa B wW-wide Flange.rfa
| K-Series Bar Joist-Angle Web.tdt | W-Wide Flange.txt

|1 K-Series Bar Joist-Rod Web.rfa
| K-Series Bar Joist-Rod Web.bd
L-Angle.rfa
L L-Angletd
[ LH-Series Bar loist.rfa
| LH-Series Bar Joist.tet
[EZ/LL-Double Anglerfa
{l | LL-Double Angle.ted
P MC-Miscellaneous Channel.fa
| MC-Miscellaneous Channel.txt
B M-Miscellaneous Wide Flange.rfa
L M-Miscellaneaus Wide Flange.tct
MT-Structural Tee.rfa
| MT-Structural Teebt

Pipe-Framing (SME){i£]
| Pipe-Framing (SME).txt

Folders A

Pipe-Framing (SME).rfa Date modified: 3/24/2007 4:33 PM

F Autodesk Revit Family Size: 152 KB
(7 Date crested: 10/29/2007 9:12 AM
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Open the old
Pipe-Column.rfa family
and examine the
parameters.

This will indicate what
parameters are in the
type catalog that we
may need to duplicate
or rename.

M arne; PIPE45CH4D v|

Parameter | Value |
N : 8l
Column Material (defaul [Metal - Steel - ASTM__}: |

i L
A SAME 28
Gauge NEW (NOT NEEDBEBjard
W SAME 00000

Formula | -

5

W

ID NEW (NOT NEEDEB)67/256 0D-t

Famnily Types

| Mew...

| Rename...

| Delste |

Parameters

[ add.

Manufacturer

Type Comments

| Modity..
Femove

Cancel ‘ | Apply

Lo J|

| | Help

Open the new
Pipe-Framing (SME).rfa
and examine the
parameters.

The same parameters
define the radius and
thickness.

No changes are
necessary.

Name: H358-3/44 375 - |

Farmula | =

Parameter | Value |
Start Extension (default) 1—0' [R¥78 E :
End Extension (default) -0’ 01/2"
Beam Material (default) | Metal - Steel - ASTM

m

Farmily Types
| Mew...

| Rename...

Delete

Parameters

[ hdd.

t 0' 089/25"
Length (default) 50"

oD D' 83/4

Assembly Code E10

Ke:,rnote i T v T
Ry R
Manufacturer

Type Comments i >

| Modiy.,
Remove

Cancel ‘ | Apply

| | Help
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6. We will add the ‘Gauge’
and ‘ID’ parameters for ;
p hiapin: M Parameter Properties l&]

completeness.

Parameter Parameter Type

1@ Farnily parameter

[Cannot appear in schedules or tags)

") Shared parameter
in schedules and tags)
Select...

Parameter Data

[Can be shared by multiple projects and families, exported to ODBC, and appear

Expart...

Marne: Group parameter under:
Gaugd | Structural - I
ap Dizcipline:
T I ICommon vl ) Instance @ Type
A;sembllg,r Code Type of Parameter:
Ke:,rnote | = - |
i
Manufacturer
Type Comments LS ] | Cancel | | Help
7. Finally, we will clean up
the default type for
Name:  |[HSSB3/4%375 | =)
completeness. :
Family Types
Parameter | Value | Formula | o |N—
m B (=
i Construction | il ——
The defa_ult bype in our Sl Edemnndn bl -0 D1R" | -1 - ename:s
Pipe family is End Extension (default) | -0 0 1/2" A 5 —
. L 2 d | Ielete
designated as an HSS. Materials and Finishes , 8
Material (default]ibhletal- Stesl - ASTIA ilog
. . . Slrudurd pharge @ Fararneters
This will be confusing; W ]
. . L , e 2 ' Name: | rul | Add.
we will simply call it ‘null sk o —
[ Modiy.,
[ ] 4 ] I Cancel l — ]
| Remave
b B L . NN
Keynote
Model : : :
Manufacturer i e
(]84 | | Cancel I | Apply | | Help
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8. Insert your new family A
. . m Lookin:  J) Steel -0 F e E
into your project. -
; <
Notice that the type
catalog will populate all f
=1
the values for you. 4
e 5
e PR A - o - e B
= e e W
9. Elapsed time: W14X30
5 minutes - I |
[ |
i I [
Note that the hidden I |
. . [ |
lines are not visible. | |
This begins the second @ | & o |
example. %X H L' % :
Z Z
[ |
[ |
I |
I !
I !
| !
N |

Though the family has been modified to have the correct name and dimensions of a Pipe, the
hidden lines associated with it no longer show. This is one of the common complications of
creating a family. In this case, it would have been just as easy to modify the tag only. Unless
highly accurate dimensions were needed for clash detection or renovation, the latter would have
been an easier alternative. However, we might as well complete the family since we’re halfway
there.

Example 2: Step-by-step addition of symbology to a family

Problem: Hidden lines of new Pipe framing do not show!
Possible Solutions: 1. Live with it.
2. Fake them in at every location with detail lines
3. Add symbolic lines to family to be correct
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N

Open the family (again!)
Click Symbolic Lines.
Select a reference plane
to draw on.

These lines will only
show in a view parallel
to this plane (i.e.
Elevations).

The will not show in
plans.

¥ Revit Structure 2008 - [Pi

Framing {SME).rfa - Elevation: Front]

ng Drafting Site

Window Help

| MQArE G @D

E Mign 3ESpht sfFTom Fjjofset g8 B [ [ | B
Family | |Pipe-Framing (SME) .. &5]
% Modify =@ Wiews @)
" [ Floor Plans
£2 Family Types (-~ Ceiling Plans
= Dimension - 30 Views
Model Lines - Hevations (Elevatiol 3
1L S " Back Work Plane ==
|\, Symbolic Line I T Front
T Onening o Leht Current Work. Plane
‘. Right ame:
Ref Plane
i - O Shests @) : AHEED
Reference Lin || i =
? gam\hes ‘ Show | Dissociate
S Control +-ialll Groups —
[ Rewit Link: = )
T Text s Specify a new Work Plane -
A Mo @ Name [<ngg_eg ']
& Sect -
ok 3 () Plick & plane e | E
R Component ©) Pick a line and Ldebi
B Tmbin] Reference Plane
ﬂ Detail € Reference Plane | Member Left —
etail Compo — Rieference Plane : Member Right —
Masking Redi Rieference Plane : Right
L] Masking Regis | Reference Plane : Top U
Ef) Solid Form =
[ Waid Form ‘

Draw two lines.

| prefer to make them
skew to remind me to
add all the constraints.

Select both lines.
Change their type to
Hidden Lines
(Projection)

ﬂ Rewit Structure 2008 - [Pipe-Framing (SME).rfa - Elevation: Front]
[ File Edit View Modelling Drafting Site Tools Settings Window Help

| MBS | 2R X (oo | [HW || $SQArEa @D H] Move  [H] Copy |13
| mree 8 |% S AFDD B H |4 Mgy S St e Tim Sjofe | g8 gl B [
-] [Z] | FIPes+Dag (7] | [Visbily..| [Editworkelane...|
b

[Slr_qc@glg] Framing [projection] ‘Achvale Dimensinnsl

<Defined by Instance>

<Inwisible lines:

Analytical Madel [cut]

Analytical Model [projection]

H\:h:lEn Lines [c
e

i
Rigid Links [cut]

Rigid Links [projection] 3 (Blavatiol
Stick Symbols [cut] |
Stick Symbols [projection] i
Structural Framing [cut] |
Structural Framing [projection] |

. H T Right

Ref Plane

o7 i [B Sheets (al) | l
1%, Reference Lini ||| g8 Families |
= Contral Groups
T Text Rewit Links = }
L& Section

EH Component

I Detail Compo I
[] Masking Regii
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6. Change the visibility e
settings so the lines do |/ D=&=s/tmBx L ? || #Q1E@@P || M¥ew How G Mty e (1 [E 6o

BPwe B | B AFEEEE A S | PEMign S Spit HF Tim 5] Offset | g g B [ | 3 [B= | [ ¥ Ik
nOt appeal’ n COUI’SG | Hidden Lines [projstion] < (&) | BPes+Deg [T | [Viskiiy Edit Work Plane... | | [Activate Dimensions
H Family | |Pipe-Framing (SME)of... &I
VIEWS. Ty Modty 5 @ Views (&)
/-~ Floar Plans
£ Family Types - Calling Plans
D Dimension || 30 Views
[, Model Lines £+ Blevations (Eevatiol
I, Symbolic Line || - 22;
5 ; Lot Family element visibility settings =50
Right
7 Ref Plane L iismits Symbolic Elemert ishily
[, Reference Lin || @l Famiies Symboiic Elements are view diection specific: thep show anly in views
& Cantrel - Groups parallel to their creation view.
T Tea O Revit Links ] ;
I Mode) Text | :-g | [ Show only i Instance is cut
& Section =ies R EaE
& Detal Levels
K Component = [T Coarse ] Medium 7 Fine
=R = S M —
. | &
L Detail Compo e fils Cancel Deefault Hel
] Mesking Regi S ‘_zf_ ] [ ancel | | it | | elp
9 Solid Form » Nz : T
5 Void Form » ‘ I
$ Losd into Proj ’ !
7. Constrain the lines. ‘
|
, i ' o i‘llha. sosaw | | |
You'll find you cannot | e \
= } = - — =
|

align the lines to the b e
inside diameter. e T T T

|

[
Align the lines to the ' I PSS
outside diameter to | |

make them parallel. |
8. Move them towards the ;
inside diameter. | | ‘ [ ‘
| [ |
‘———E:::::%E;:I:;—;—:::::—H—::: = = =
I E:::::J:'::_'*ﬂ‘/::::::::j
}7 77777 - = = - - . - . . PR N —
l— — — — | N
| R
I Tl
| -
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H H H b - Elevation: Front]

9' DImenSIOn the IIneS a iite Tools Se_tting; Window Help - &
distance ‘t’ from the s B | QrEG @D | [vee Mo e (i [Qve 7]EGoe 2 P I
outside diameter. D1 P | Demh |EAn ks pim Gl (@@ ERD| B L E I

FlPiess+Diag (7] | @lLeader Profer [Wallcenterines = (Editwiness Lines| | Labit [<hiones ) [ Instarse Parermeter
e ' -
End Extension
End Extension Calculation
Length
ap
Start E stension
Start E stengion Caleulation |
|
1 I ‘
o |
- R e — Ca— ——— -
- - : N S T Y- _é_ e eemem Ee R SEseRnReEE e S
| L, |

10. Align & lock the ends of

the lines.
|
First click on the | ' !
B | | I
reference planes. - Ser - - ‘
S |
777%777777 77777 4‘77777777777
o | |
] S I
2 | |
| | |
| |
1 1
11. Then click on the end ! \
point of a line. |
‘ |
(Tab if needed) | |
. | |
Note that | have hidden | | |
the solid form for ease I ‘E‘[ __________ I
of selection. ' | |
I S
| | |
L _ _ - - - - -
 — - —_ - - T ____ T
| | |
. \ \
| |
| :
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12. Finally, click the lock.

j__E:::::::::::::::
| | |
|—1§H——————————F———
| |
———r— _ _ _ - - ———-——— |l

13. Save the family and
reload it into the project. =

Elapsed time:

I
I
I
| # |
; I ey I
5 minutes. i . pay |
| r a4 |
I g‘b# ey I
| & T n
| ey |
I ey I
I s I
I e I
I Sy I
| & |
I ay I
I # I
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Example 3: Step-by-step addition of symbol to hang er family

Often Revit is “too realistic” in its display of member. For instance, imagine a sloped roof girder
shown in cross section. In CAD, we would only show the cross section; Revit also draws the
projected lines beyond. This unnecessarily complicates our construction documents and
distracts from the detail we are trying to show.

In this example, Revit shows the true size of a hanger below. It is so small, that it is almost
completely obscured by the line of the beam above. In CAD, we would draw a symbol at each
hanger location, or simply draw the hanger larger. We will add a symbol in the Revit family to
automatically draw the symbol in each location.

Problem: Hangers obscured by beam

Possible Solutions: 1. Manually add symbol at each location
2. Increase line weight of columns
3. Decrease line weight of beams
4. Add symbol to family

1. In this project, a running
track was suspended
from the roof.

(A modified version has
been re-created for
simplicity)
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2. Second floor plan. @ (@ ((? @ @
e \H( k3 E + -

Hanger symbol is shown
W12X26 W12X26

at true size.
WAZX26 @

W12X26 WI2X26

W14xa0
WidX30
WidX30
WA4X30

It is a little small, but this
is not a major problem
for this plan. =—di=

W12X26

a little small |

———————— PO
3. Roof framing plan.
| 9299 ®
{I ~ |: W12X26 \:

Symbol is obscured by wizsas .

framing above, and i 7*’7@
barely visible because it I e e
is shown at its true size. I

WI12X26 || W12X26 W12X26
»» o
" No{entjrely obvi¢us f

wisxse )
WAEKES

W12X26 W12X26 W12X26
W12X26
S .l S e [
W12X26 \-ll—/ W12X26 W12X26
1
W12X26 ‘ W12x26 w1226 @
—-+4F I I T |- — - —
| I | \
LAPn. ]
‘ ‘
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Open family and save
with a new name:
HSS-Round Hollow
Structural Section-
Hanger (SME).rfa

Copy the Type Catalog
associated with the
original family.

Rename it to match the
new family.

Date modified

[ HP-Bearing Pile-Column.rfa
| HP-Bearing Pile-Column.tdt
[ HS5-Hollow Structural Section-Column.ifa
| H55-Hellow Structural Section-Column.td
& HS5-Round Hollow Structural Section-Column.rfa
| H55-Round Hellow Structural Section-Celumn.bd

[ Hs5-Round Hollow Structural Section-Hanger (SMED
[H5S-Round Hollow Structural Section-Hanger (SME)F:
[ M-Miscellaneous Wide Flange-Column.rfa
| M-Miscellaneous Wide Flange-Column.txt
& Pipe-Column.rfa
| Pipe-Column.tt
[ WRF-Welded Reduced Flange-Column.rfa
|| WRF-Welded Reduced Flange-Column.td
& WWF-Welded Wide Flange-Column.rfa
| WWF-Welded Wide Flange-Column.bet
[ w-Wide Flange-Column.rfa
| W-Wide Flange-Colurnn.tdt

Name’ Type Size

Open the floor plan
view.

There are already two
symbolic lines which
only show in Course
views.

Create a circle using the
Symbolic Lines tool as
shown.

] Revit Structure 2008 - [H55-Round Hollow Structural Section-Hanger (SMELrfa - Fioor Plan: Lower Ref: Level]

fing Site Tools Settings Window Help

(@ e

[ File Ede View Modeling
| DeaBa|sm o4
5 Plane | % = /

HQ @ @30 R () 0 = =
¥ e [P S St ofTim SOfst | g ) [ 00 | @ (0 | b E X
~)|[E] | P [Lovelitoveh o] | (A | [Fbib] | Dicven 2| D[ +| ot 00" Flpais: 170

Floliow Str..[8]

[} Modify
< Family Types.

1 Solid Form =
3 Void Form »

£ Loadinto Proj

¥=10 0@ 0 HEHE» I«

NEAREST to [Lines ; Symbolic Lines]

o
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8. Create a new object
style to control the
appearance of the
symbol.

This object style will be
imported with the family
into the project.

Advanced Revit® Families for Structural Engineering & Design
[ T Revit Structure 2008 - [HS5-Round Hollow Structural Section-Hanger o
& File Edit View M i afting  Site  Tools | Seftings | Window Help
| Q@ga--i I:&Q!_—’E"ﬁt@m | (M) o [ Pk
: 5 Flans %| | “E Mign 3 Spit = Tim S| Offset | g g (G [ | @ [
! Browser Organization...
% Materials... | |
Y e e
4 Dimension | I—"IJ . [:?
T\, Model Line

]\. Symbolic Ling

L7 Ref Plane

R

H H IL Reference Lin: Keynonng.
Defaults set in the family ||/ =
will also be imported. T Tex
N Maode Line Weights... -
L& Section Line Patterns... ST
9. Create a new Oniectites =
SubcategOI’y, m|ne |S Model Objects | Annotation Objects | Imported Objects | .
. . Line Weight| " % -
named ‘SymbO“C Lines'. Category }m{ Line Color Line Pattern ‘ Material ‘
= Stuctural Columns 1 14 :.BJack | Selid. |
_ Sy T B T —
It could just as well be e : s e
named Hanger Mew Subcategory e
Symbol’; however | o
imagine that other o —"
SymbOliC lines may be Shibsisokiie -]
added in the future. [ Coed ]
This sets a standard for R ey T
my symbols.
oK | [ Cancel [ Heb
10. Set default line weights | | coetsve: N -
for the new Style Model Objects | Annotation Objects | imported Objects |
Category ijedl‘_;:e ‘-'l\i’EightCUt Line Color Line Pattern Material
Remember, these will e a1 k) O =
. . - Hidden Lines 1 1 B Black Dash
be imported into the _ Rgd ks _ [5 [5 [RGB 00027000 | |
. —l § £ |- g Soiid
project as the default. TR T— R _FTe I 5oid 1] |
These can be changed
later in the project.
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11. Set the style of the lines
to use the newly created
style.

] Revit Structure 2008 - [HSS-Round Hollow Structural Section-Hanger (SME).rfa - Floor Plan: Lower Ref, Level]

D File Edit View Modeling Drafting Site Tools Settings Window Help
DBEES BB X ot =) QL EG Q@D HMove [M]Copy [ Rotate [fjj Ay [ Mimor (7] |EGrowp s
Z Plane B | U5 | 1 0 @ H |« B dign e Spit S Tom 57 Offset | g gl (O [ | (3 [ ¥ Ix

miisile inesy o
F St /5

Hidelen Lines [out]
Hiddlen Lines [proection]
Stiek Symbals [cut]
Stick Symbols [projection]

[T Ref Plane
1\, Reference Lin
= Control

T Tet

L& Section -

Fa Component
& symbol

& Detail Compo
[ Masking Regir

opng -4

9 Solid Form »
) Void Form»

© Losdinto Proj

12. Create two reference
lines at 45 degrees.

These will better control
the orientation of some
lines we are about to
add.

DedE&8

o [E M Sest sETm S| ofet | g ) (B [ | B E K

AT Plane | U |5 P& @ |«
(@] | BN | mensn [7 0| @] x| oteet 00 FRadus 170
Family | |HS5-Round Hollow Str..[S] |
T3 Modify 5 @ Vews @)
- Floor Plans I

2 Family Types.
= Dimension
1\ Model Lines
1., Symbolic Line

L7 Ref Plane
I\ Reference Lin
S Control

T Tex

L Section

[ Masking Regit

) Solid Form »
(5 Void Form »

# LosdintoProj

13. Draw two more symbolic
lines, again using the

newly created style.

Be careful to draw the
ends at the edges of the
circle.

Revit will automatically
constrain them to adjust
with the circle.

If it does not, constraints
can be added later.

] Revit Structure 2008 - [H5S-Round Hollow Structural Section-Hanger (SMErfa - loor Plan: Lower Ref, Level]

[ Fie Edi View Modeling Drafing Site Tooks Setings Window Help

NSEEE| @ w8 | oto: [EX || $Q:ze@» - e
A Flane @ U LE A R O R E pign e St HETm 5| Ofet | g ) (B2 (B | B [ ¢
(2] | WIPess g [7)
Family | JHS5-Round Holow Str. (& 5
Mod: = @ Vews @)
% & Roor Plans
armily Types. A

e i - Celing Plans
1. Model Lines Lower Ref. Lev:

EREN
1L, Symbolic Line e

(1 levations ([Eevatio|
LT Sheets ()
8 Fanies

/7 Ref Plane

T Reference Lint
S Control

T Text

8 Groups
[ Revit Links

14 section =
G I {,
& Symbol &
| Detail Compo w
[ Masking Regis 3

9 Solid Form »
3 Void Form »

§ Loadinto Proj

IS
Click to select, TAB for altemates, CTRL adds, SHIFT unselects.

O@oHE G <

17/26



Autodesk
University
2007

Advanced Revit® Families for Structural Engineering

& Design

14. Align and lock the
symbolic lines to the
reference lines.

| I |

| [

S

| el

o

| I

| £

| & /|
a =
m | | S
,,]L _ 1 I
o
3 \ [ | o
A = = SN

| I I

I |

| I |

| I |

oD 0 -4"

15. Dimension the size of
the symbol, and add a

parameter.

This allows us to easily
adjust the size of the
symbol once in the
project.

[ File Edit View Modeling Drafting Site Tools Settings Window Help
DEHES §mEx|(os B
HPae # ¥ E S B H | K h | 7E g pit o Tim 7] Ofiset | 1 g1 (B [ | (0

bl Move [bf) Copy [0 Rotate [fjf} Amay  [Ji]) Mimor

7 |ElGow £ o
K Ix

[ ~|[E&] | @IPess+Dag [T ] | [FLeader Prefer:[Walcenterines  +| | Label:[<None>
= = ZsrEs
Family | |HS5-Round Hollow Str...[& L~
G Modity || F-@

3 Family Types.

=4 Dimension &1 Ceiing Plans

1% Model Lines » ;-uwer Ref. Levi
- 30 Views

1\ Symbolicline || | 1 Euuaons (Bavatol
3 [T Sheats (al)

/7 Ref Plane 1§ Femiies

1L, Reference Lin,

= Control

T Tet

& Section - -

Fu Component £
&8 Ssymbol - - = ; - - —
] Detail Compe b}
[ Masking Regir =2 == s
B9 Solid Form »
g Void Form »
4 Load into Proj
|
16. | placed my parameter || Family Types n =5
‘ H ’ Lag
under ‘Graphics’ and Nems:  [pmaReE -
entered a default value e s
” Parameter | Value | Formula | =
of 6. G = =" =i L|
2 | Rename. .. |
This allows me to see if Delete
the symbol adjusts as |
eXpeCt. Parameters 1
| Add. |
Modify.. |
Remowe
I 0k, I | Cancel | | Apply ] | Help ]
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Revit Structure 2008 - [H55-Round Hollow Structural Section-Hanger (SME).rfa - Floor Plan: Lower Ref. Level]

17- Once SatISerd1 Ioad the G File Edit View Modelling Drafting Site Tools Settings Window Help

ilv i DSHB S| @ x|t [ O @D T _
new family into the S & e :
. M Pane #E U L3 PG [h @ H A Do R Ngn SESR SrTan S| Ofset (@@ | Bk EI
pI’O]eCt (] | Fres+ o [T]
Family | [|HS5-Round Hollow Str...&!

Ty Modiy 5 @ Views @) |

&~ Foor Pk
£ Family Types. _”“;_Dir:r —_— ;
1 Dimensien - Ceiling Plans
1. Model Lines =Lower Bef 2 | I |

- 3D Views
1% symbolic Line [ Bevations (Blevatiol
-, [T Sheets (al)
/7 Ref Plane 2
[\, Reference Lini 1 Revt Links
5 Control
T Text
L Section — - -

o =

b Component L =
& Symbol - 0 = ; - =
B Detail Compo i @
[ Masking Regir — — —
B9 Solid Form »
53 Void Form »
4@ Luaduig. Proj

« i ' F=10" O@ 0 HH» D «
Click to select, TAB for alternates, CTRL adds, SHIFT unselects.

7] Revit Structure 2008 - [Hanger.vt - Structural Plan: Level 1]
18. Select all the hangers 1@ Fie_EdView- Mosling Dsting St Too:_Setige Window el
and switch them to the DEEBS|imBx[orc: K | #A:E@SD || HWwe How Diuse (e w5 |5
. sree WS HAFDD P | | EAm sk T ok (@ H DD E | R E IX
neWIy Created famlly' H55 Fiound Hollow Stiuctural Sectio + [ Fress +Diag (7| | [7]Moves with Giids | Top/Base: [Anach| [Dewach| | [Edt Famiy| | [Actvate Dimensions

ConcretesFactanular Colurn 125 18 |
CancreleRectangular Cobimn - 18 24 I I
Conerste-Rectanguiar-Column : 24 % 30 | W12X26 - W26 WI206
H: tructural Sectio H; ‘ fi 3
i

Lan}

d Se
‘wl-wide Flange-Column @ W10
‘wl-wide Flange-Column - w1033
“Wwiwiide Flange-Column - /1 049
e s e wizes || WIS WI12X6

i Flange-Column - w1 4X43

TE Component : View 1 - Analytic

{30}
Slab i v

Qo ’ [ Legeris

R Grid " & Schedu -

/7 Ref Plane + [0 Sheets (all)

1@ Famiies

Groups

Revit Links

W26 W12X26

W14X30
W14X30
W14X30

wWizes |,

= Dimension

L& Section

£F Framing Eleva
T Text

H e—
W1430

W12x28

W10 ‘ | |

WView
Drafting
Site
Modelling ‘ m ¥ ys8"=10" O @D 0 & H '@ ¢ «
Ready -

= T
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59 Revit Structure 2008 - [Hanger.rvt - Structural Plan: Level 1]
19. The SymbOI now 3 File Edit View Modeling Disfting Site Tools Setiings Window Help
. . o O B = .- ? . = n . | Copy [I - . = I
appears automatically in || D=EE& i B x[o2c: @K | HQ:Eed -
. P WY HAFDD QR || oo | ek o Tm ok | @B 3 F | R E Ik
every InStance. ‘_ ..'IEPIE$S*DVEQ D
Basics | |Hangennt - Project br..[B | | |
- W26 W26 W26
= <@ Views () -
; B = P | SEEE 5 — I
This has saved Heeiel ovel 1 I
. . & structural Wal Level 1 - Analyti Nl
considerable time, and ||z esr i wizes || W1206 w1206
B Truss =i 30 Views o
has created a standard | [ componer: Vi - e 2
i
&5 Slab 130} =
. - 5] Legends W26 =z W26
family for future use. 2o B Soreduen iz
/7 Ref Plane - 1 Sheets fll
1 Dimension || 2 4 Famiies
16> Section B Ret Liks W26 w1206
£F Framing Eleva
T Text |
]
e S
I
T - e e
= |
Drafting
Site
Madelling . m |l DB o HEG @ T
Click o select, TAE for altemates, CTRL adds, SHIFT unselects,
f13] Revit Structure 2008 - [Hanger.rvt - Structural Plan: Level 2]
20. The hangers are now HINB File Edit View Modeling Drafting Site Tools Settings Windaw Help
H = 3 B X * 3 2 = ¥ 5 30 = ] i i
famy apparent on the DedE& B x| =) 2 HERALE@@ | ]
fol T Pane B[ |5 A G b O B [ | R Demoish |5 Aon S Spit e Tom | Ofset | g ) B [ | [ B | [W] ¥ Ix
roof plan. =] | @resrom [T)
Basics | |Hanger.nt - Project br.. &
s Modify (=<8 Views (al)
H Structural Col = e
¥ structural Wal 1 Level 1 - Analti (CB (C5 e
. oLevel2
T : Leve! 2 - Analyti
e =~ 3D Views | W12 ' W12X26 W12X26
FT Component View 1 - Anaytc 3 ol r 4
£5 Slab Lagg:zz} -7 Il 3 7 I
] "
{F orid & Schedules/Quartiie
/7 Ref Plane [T Sheets all) W12x26 H W12X26 W12X26
A Dimension |75 éa'“"‘es i
-3l Groups
i £, Pemtrkes W1ZX26 || W12X26 w12x26
<£F Framing Eleva H
T Tet . sl [l oL WABKERY o __owies )| |
Q wi2es 1 2z o a2
= wizos | zlz W12X26 z W12X26 z
W12X26
M—— _ U0 ST | VPP W | —
W12X26 ‘ W12X26 W12X26
1
I
W12X26 ‘ T W12X26 =4 W12X26 S
View \ \ [
Drafting
Ste
Modelling | || « I | r || w=10" O @0 HE R« i
Click to select, TAB for sltemates, CTRL adds, SHIFT unselects,
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21. The symbol could stand

[ File Edit View Modelng Drafting Site Tools Settings Window Help
to be a little larger. This || DSEBS i m@x|o:: B | $A:Z@g§® e Mo e (A 0 &
. I f /i Pane B W AED Q@M K Demsh | TEAgn SESpit pTim Fofet RAHDEH| Fl K T Ix
IS purely a matter o &) | Bre-0e )
preference_ fusics | |Hanget - Praect br
[} Modity |2 @ Views i)
H Structural Col = e
. . § Structural Wal ~-Level 1 - Analyti —F — T T
22. Click on an instance of ||z s peiclill
B Truss 30 Views
the hanger_ T Component )Q?T—Anah'm
£5 Slab a0y
&% Grid ;i:rd‘ilsesf@uamme
. /7 Ref Plane LI Shests o)
23. Go to properties, and £ Dimension (|28 Fertes
. & Section 1 Revit Links
then to type properties.
<£F Framing Eleva
T Text
= X26 |
rafting
Site —
Modelling « 0 v y-rer D@ 0 H BB Y e
Span Direction Symbol : Span Direction : One Way Slab
24. Modify the symbol size Type Properties [

parameter. I'll try 10"

Farnily: Load... |
L Tope: [H54¢ 250 »| [ Duplicate... |
Because this is a type
| Rename... |
parameter all symbols
. . Tvpe Parameters:
across the project will
. Parameter | Value | -
automatically enlarge. | '
You could even set Structura
hangers of different B
sizes to have different Dipeen:
symbol sizes. t oo O
Identity Data

|HSS-F|0und Hol&v Structural SectionH v| |

Assembly Code

Cost

I | << Preview | l

Ok J | Cancel

| | Apply
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. B Revit Structure 2008 - [Hanger.rvt - Structural Plan: Level 2]
25. 1 will also change the e T -
I|ne Style Object Styies = . . - - 1T =S|
A | | Model Objects [ Annctation Objects I-\mpmlad Ohjaris“
. . 1 Category o ectlL;:EWE'ghtCut | Line Clor Line Pattern Material ‘ &
26. Go to Settings = Object |Ld|| =iz R
St I (%] I 2 Soid Default Floor \
H 1 Soiid A
yles. ¥ i Sold Defauk Hhass 'y E |
1 Soid
Z @ Roofs 2 Solid Defaut Roof 4
et 1 Shaft Openings K Solid . = O
= - Stairs 1 Soid i
The new style appears |7 " & w1 : P e
d I & 51 Structural Beam Systems 6 o B PANTONE Process | Dash 1/8" I ><
[ 5 Suctural Columns 1 4 . piack Soid h
under structura il - Analytical Modsl 5 i CT Soid l» w
columns a | Hidden Faces i 1 | W Black Fidden 3/32"
. = E Hidden Lines 1 1 W Biack Dash i e
o i Rigid Links 5 5 = RGE 000-127.000
-~ Stick Symbols 6 6 . plack Soid
¥ [ Symbolic lnes 7 5 W% AGB 255125064 Sold |
27 Ch th P . t £ " Strugioral Connedions T e W EEok TSod
. an e e ro ec Ion T #- Strictiral Foundations 7 5 B FRlack Snlid x I -
i g i J [ SclectMl | [ SeloctMone | [ inven Madly St eoiet
Line We|ght to 7. ] Show categaries from l disciplines [ tew |

I have also changed the (] (aafmion) [ o) (et | _|
color to identify any .

object affected by this .
line style. Drting

Site
Medelling « m
Ready

28. The symbol now /
appears larger, thicker,
and orange in all
locations.

However, we do not
need the symbol on the
second floor. We will
turn it off.

W14X30

V12X26
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29. Browse to the
appropriate floor plan.

30. Go into
Visibility/Graphics.

31. Uncheck the ‘Symbolic
Lines’ category.

Stuctursl Aves Feirfor...|
Stnuctural Beam Systems |

o]
= E}

] | Intemal Loads
=l Load Cases

|
g |||
alaig

O o

s ]

[| Shiow categaries from all discipliines

Qveride Host Layers
7] Cut Line Stdes

None || lerl || Ewandal |

N

Non-overidden categories are dran according
o Object Styls settings

Object Styles..
\

—
Visibility/Graphic Overrides for Structural Plan: Level 1 @
Model Categories |Annmation Categories | Imported Categories | Fiters |
[] Show mode! categories in this view If & category is unchecked, it will not be visible:
[ Projection/Surface | Cut [ .
Visibility Halftone | Transpar... | Detail Le..
| Lines | Patterns ‘ Lines Patterns |
& Roofs Hidden 5] By View_
Shft Openings By View_
Stairs By View_

By View_
By View_
By View

cancel | [ Appy

Help |

32. The plan now returns to
its original view, while
preserving our changes
to the roof plan.
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.
W12X26 ‘ W12X26 W12X26
—-13 z z T-—-

23/26



Autodesk
University
2007 Advanced Revit® Families for Structural Engineering & Design

Clash Detection

In the last decade, California has seen a rash of hospital construction. California also has a
complicated and lengthy review process for hospitals and schools. Any revisions must be
thoroughly documented and proven to have no change to the seismic performance of the
building. Coupled with rising construction costs and delays, it has become advantageous to
avoid any changes in the field.

It is becoming more common to use Revit to model the structural systems, along with
architectural skins, and mechanical equipment to determine if there will be any conflicts or
clashes.

This is often one of the driving factors for the creation of a new family. In this case, it is
important to model the physical dimensions of the object correctly — within reason. In our first
projects, it was argued that structural steel should be model correctly within 1/8” of an inch; after
all, that is the tolerance with which it is erected. Considering that fireproofing isn’t even
modeled, this kind of accuracy (even if it could be achieved) is a bit moot.

Before starting a family, consider carefully what level of accuracy will be needed, and where. In
areas where the mechanical equipment will be sparse and can be adjusted easily, consider
modeling to a tolerance of 2”, perhaps even 6”. In areas where it will be particularly crowded,
more accuracy will be required. Do not forget that fire proofing, duct flanges, and bolts are
typically not modeled; consider how this affects tolerance. Most importantly, put it in a contract.

For these purposes, only the largest occupied volume needs to be modeled. It is quite common
to model open web joists and bridging so that the layout can be coordinated with ducts. There
is no need for a family to indicate the varying sizes of steel angles used for the diagonals.
Simply use the largest one.

Envelopes

The largest possible occupied space can be thought of as an envelope. We successfully used
this technique to find a very large number of clashes in the basement of a base isolated
building.

Because the building moves relative to the basement, equipment mounted on the ground must
maintain a clear space where any dampers or part of the building may move into. This can
easily be represented by a conical envelope around any dampers, and oversized halos around
objects equal to the expected movement of the building.

A second set of envelopes must also be used which represent the motion of the basement with
respect to the building. This checks potential clashes for any equipment attached to the
building.
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Example 4: Tie-backs

Tie-backs are a method of supporting excavated walls either temporarily or permanently. Long
angled holes are drilled into the earth behind a wall; steel rods are then grouted into place.
Rods must not overlap, and need to maintain a certain distance between each other for full
effectiveness. A number of factors influence the length of a tie back.

0" T0 3" CLEAR FROM DESIGNED
BACK FACE OF FINISH WALL TO
DESIGN FACE OF SHOTCRETE

/
{ 1» ; FINSH GRAE
[ R .C.0.
TOP OF SOLDIER PLE| [ 1L L o E
SEE ELEVATIONS | ! < S.C.D. FOR NEW AND
FINISH CONCRETE ' 1 z|= E{ EXISTING UTILITIES
WALL \— =t 2|2
FACE OF SHOTCRETE LAGGING—\ 2 %
SEE ELEVATIONS L g5
FOR TIEBAGK \ 7\ |5
WORK POINT S . ) Zle
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T N'l‘: P
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2w
MAX, CEPTH OF 8 § eSS
EXCAVATION
PRIOR TO STRESSING G ﬁ A
ANCHORS AT —H--1-! l &= TIEBAGK
EACH LEVEL 7 PRk : LEVEL 1
el oy § F OR OVERBURDEN DEPTH
| = SR - S SEE 9-S3.01
5-53.02 ! ‘x; ‘::E;:._-:‘ §f§ GOVERN UNBONDED_LENGTH. FOR TIEBACK DETALS
. 3
TYP. HEADED STUI | B b &
NOT SHOWN Ny oz e
FOR CLARTY 2 o
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M ~ORILL ANGLE
TIEBACK LEVEL 2
PAVEMENT, [ WHERE OCCURS
S.CD. \
it
2 _ TIEBACK LEVEL 3
WHERE OCCURS
AN
FOOTING WHERE OCCURS
el
Y
BOTIOM OF SHOTCRETE 25w SEE ELEVATIONS FOR
LAGEING SEE ELEVATIONS i ; gg EXTENT OF STRUCTURE
s CONGRETE
SEE 1-83.02 FOR 2 7 3
SOLDIER PILE DETAILS . EIS
BOTTOM OF L]y
SOLDIER PILE,
SEE ELEVATIONS 3" MIN. CLR.
12" MAX. CLR.

Photo courtesy of Rutherford & Chekene

Though complicated, this large number of factors is not normally difficult to handle. One need
only calculate the worse case scenario and make sure it does affect any underground utilities.
Because the tie-backs are parallel, a constant distance between them is maintained.
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Traditionally this kind of quick calculation has been done in Excel and is a relatively easy hand
check. Thatis, unless the tie-backs support a curved wall!

In this case, | created a family with all the geometric rules shown in our drawings. Based on the
finished landscaping and bottom of footing, each tie back determines its own length. A halo or
envelope is modeled around each tie-back reflecting any potential variations in the drill angle
and half the clear distance which needs to be maintained. Where the envelopes overlap, there
may be a potential problem. This could not have been accomplished easily by hand or using
Excel.

A simple clash detection in Revit will locate any problem areas. As an added bonus,
representations in plan can also be used to depict desired layout, orientation, and approximate
drill length. Elevations may be used to clarify details.

Summary

Revit need not only be a drafting tool. With planning and forethought Revit can be used as a
design tool. The ability to author your own families, with your own rules and geometry, means
anything can be modeled, in any way you desire.
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