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* New Project File

* Levels
» Grids
* Dimensions

* New 3D Family
« W24 x 162 Column

* Reference Planes
« Parameters

» Extrusion

» Height Parameter
» Family Category

* Load into Project

* New 3D Families

» HSS Pipe Column

e Formula Parameter

e HSS Square Column
e W21x 162 Beam

» Place Beam

e Snap, Align & Copy

e Modify Round
Column Family

« Project File Sheet

Introduction to Steel Connections Assignment

3D families build the 3D Revit
escribed in the assignment.

Creatin
model

These 3d Families will be assembled in
a project file named as follows:

FirstLastName-Connections-AR2431-SP20-Professor.rvt
As specified create families using
modifiable parameters.

Format the assembly on a 22 x 34~
titleblock. As before be certain your
photo and name is on each sheet.

Create additional sets of coordinated
views of assembly connections at
enlarged scale along with an isometric.

Add annotation (notes and leaders)
dimensions and detail items as
necessary to clarify the details.

Review class readings and conduct
additional research as needed to
complete the assignment.




* Levels
» Grids
* Dimensions

* New 3D Family
« W24 x 162 Column

* Reference Planes
« Parameters

» Extrusion

» Height Parameter
» Family Category

* Load into Project

* New 3D Families

» HSS Pipe Column

e Formula Parameter
e HSS Square Column
e W21x 162 Beam

» Place Beam

e Snap, Align & Copy

e Modify Round
Column Family

« Project File Sheet

Creating a New Project File

R|@®

File name: | FirstLastname-Connections-AR2431. SP20-Professoriame|

Create a new Project File

= Architectural Template

Save and Name the File

Select an appropriate directory

= (do not work from your USB!
This will cause all backup files to
be saved there and fill up your
drive and potentially crash the
program.)

Name the file as follows:

=  FirstLastname-Connections-
AR2431.SP20-ProfessorName. rvt
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Project Browser - King Connect... X

=0 Views (all)

- Floor Plans

[ Schedules/Quantities (all)
Sheets (all)
O Families

[@] Greups
@@ Revit Links




» Grids
* Dimensions

* New 3D Family
« W24 x 162 Column

* Reference Planes
« Parameters

» Extrusion

» Height Parameter
» Family Category

* Load into Project

* New 3D Families

» HSS Pipe Column

e Formula Parameter

e HSS Square Column
e W21x 162 Beam

» Place Beam

e Snap, Align & Copy

e Modify Round
Column Family

« Project File Sheet

Add Level 3

« Architecture Ribbon
» Activate East view then select Level
» Method = Pick Lines
» Set Offset to 12’-0” & [Yes] Make Plan View
= Move cursor just above Level 2
= Select and Level 3 will be created
» Select the Modify Button to end command
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Project Browser - King Connect...
=3 Views (all)

structural Plans




* New 3D Family
e W24 x 162 Column

* Load into Project

* New 3D Families

« Project File Sheet

Add Column Grids on Level 1

* Dimensions

* Reference Planes
* Parameters

e Extrusion

¢ Height Parameter
« Family Category

e HSS Pipe Column

¢ Formula Parameter

e HSS Square Column
« W21x 162 Beam

e Place Beam

e Snap, Align & Copy

¢ Modify Round
Column Family

e Draw Grid Line B

= Set Spacing to 15’-0”
» Shorten the Grid Lines
 Move & Center the Grid

= Select Grid & Drag
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* Load into Project

* New 3D Families

« Project File Sheet

Creating a new 3D Family File

« We will repeat this for each component
of the Steel Connection Assembly

* Create a new Family
= File > New > Family
= Generic Model Template

* Reference Planes
« Parameters

» Extrusion

» Height Parameter
» Family Category

« Save and Name the File

e Select an appropriate directory

» HSS Pipe Column

e Formula Parameter

e HSS Square Column
e W21x 162 Beam

» Place Beam

e Snap, Align & Copy

e Modify Round
Column Family

« Name the file as follows:
» /nitials- Description
» PK-Steel W24 x 162

W24 x 162 25 13 0705 1.220 aT7T 162
W24 k145 247 12.9 0.550 1.080 43.0 146




* Load into Project

* New 3D Families

« Project File Sheet

Wide Flange W 24 x 162

s W24 x162
= Depth(h)=25"
= Width (w)=15"
= Web Thickness =./705"
= flange Thickness = 1.220"

* Reference Planes
« Parameters

» Extrusion

» Height Parameter
» Family Category

» HSS Pipe Column

e Formula Parameter

e HSS Square Column
e W21x 162 Beam

» Place Beam

e Snap, Align & Copy

e Modify Round
Column Family

Source of Information:
https://www.engineeringtoolbox.com/american-

wide-flange-steel-beams-d 1319.html

Additional Reference for steel components:
http://products.anssteel.com/category/steel?

W24 x 162 25 13 0705 1.220 aT7T 162
W24 k145 247 12.9 0.550 1.080 43.0 146



https://www.engineeringtoolbox.com/american-wide-flange-steel-beams-d_1319.html
http://products.anssteel.com/category/steel

Family Ribbons and Project Browser Views

Reference Planes
Parameters
Extrusion

Height Parameter
Family Category

* Load into Project

* New 3D Families
HSS Pipe Column
Formula Parameter
HSS Square Column
W 21 x 162 Beam
Place Beam
Snap, Align & Copy

Modify Round
Column Family

« Project File Sheet




Add Reference Planes for the Depth & Width

s W24 x 162

« Depth (h) = 25"
» Parameters » Width (W) =15"
» Extrusion

* Height Parameter

« Family Category ° Create R|bbon

* Load into Project

= Reference Plane

* New 3D Families
* HSS Pipe Column
* Formula Parameter
* HSS Square Column

. W 21 x 162 Beam o Depth pick lines

» Place Beam

e Offset (25/2 = 12.5")
= Add two

Column Family
« Width pick lines
Offset (13/2 = 6.5 %)

= Add two

B2

* Project File Sheet




Add Dimensions & define adjustable Parameters

- W24 x 162
« Depth (h) = 25"
« Width (w) = 15"

» Annotate > Aligned (Add two dimensions then EQ) Then Overall & Repeat

» Extrusion

» Height Parameter
» Family Category

* Load into Project

* New 3D Families
» HSS Pipe Column
e Formula Parameter
e HSS Square Column
e W21x 162 Beam
» Place Beam
e Snap, Align & Copy
e Modify Round

Column Family
« Project File Sheet



Add Dimensions & define adjustable Parameters

e Extrusion
¢ Height Parameter
¢ Family Category
* Load into Project
* New 3D Families

¢ HSS Pipe Column

¢ Formula Parameter ! [ [
« HSS S Col =1"-1"
© W21x162 Beam WJMH « Select Depth (2’-17) > Create Parameter
* Place Beam ! .
+ Snap, Align & Copy 'EQ EQ - Type = Fam”y
¢ Modify Round
Column Family NN I D S = Name = Depth
« Project File Sheet = o i i i » |nstance
| | e Select Width (1’-1") > Create Parameter
B S T B .
< oT ; = Type = Family
o _ - W24 x162
o = Name = Depth See e
a Y Aie = P! - Depth (h) = 25"
SR A S = |nstance . Width (w)= 15"




Add Reference Planes for Web & Flange

s W24 x162
= Web Thickness =
.705"

= Flange Thickness =
1.220”

» Extrusion
» Height Parameter

« Family Category » Create Ribbon
* Load into Project > Reference P|al’le

* New 3D Families

* HSS Pipe Column o .
Formula Parameter O Flange p|Ck lines

: :’-IszSlSq;g;eBCOIumn Offset (].22”)
: PlacexBeam - - Add bOth top
e Snap, Align & Copy and bOttom

e Modify Round
Column Family

+  Project File Sheet  Web pick lines Offset
(.705/2 = .3525")

= Add two left and
right




* Load into Project

* New 3D Families

« Project File Sheet

Create the Extrusion

» Create Ribbon > Extrusion (Solid)
» Lines (trace the shape using reference planes)
= Green Check (Save and end Sketch Mode)

%/R

-

¢ Height Parameter
¢ Family Category

¢ HSS Pipe Column

¢ Formula Parameter
¢ HSS Square Column
e W21 x 162 Beam

e Place Beam

¢ Snap, Align & Copy

¢ Modify Round
Column Family




Add Reference Plane for Height & Lock Top & Bottom

o Left View> Create > Reference Plane » Drag top to reference plane and lock it
e Pick Lines (offset 5’-0”) . Drag bottom up then back don and lock it

» Family Category

* Load into Project

* New 3D Families
» HSS Pipe Column
e Formula Parameter
e HSS Square Column
e W21x 162 Beam
» Place Beam
e Snap, Align & Copy
e Modify Round

Column Family
« Project File Sheet




Add Dimension and Parameter for Height

Parameter Properties

Parameter Type

« Select Dimension
. Famlly Category ©[F2:n‘:1yofaa:pr:::ei; schedules or tags) Type = Family ° C reate Pa ra m ete r

(") Shared parameter

3 ili (Can be shared by multiple projects and families, exported to ODBC, and u Type = Fa I I I I |y
New 3D Families appear in schedules and tags)
¢ HSS Pipe Column

« Formula Parameter Name = Height : L Name = Helght
e HSS Square Column

Parameter Data
* W 211162 Beam = [nstance

Place Beam Hetght Oype Instance
¢ Snap, Align & Copy

+ Modify Round Disapline:
Column Family Comman
Type of parameter: []Reporting Parameter
Project File Sheet Length (Can be used to extract value
from a geometric condition

Group parameter under: and report it in a formula or as
a schedulable parameter)

Load into Project

Dimensions

Tooltip description:

<No tooltip description. Edit this parameter to write a custom tooltip. Custom ...

Edit Tooltip...

How do I create family parameters?




» Family Category

* Load into Project

* New 3D Families

» HSS Pipe Column

e Formula Parameter

e HSS Square Column
e W21x 162 Beam

» Place Beam

e Snap, Align & Copy

e Modify Round
Column Family

« Project File Sheet

Using Parameters to Control the 3D extrusion

* Properties > Family Type
= Notice the list of parameters

e Change Height from 5’ to 12’
= Notice the 3D model updates




* New 3D Families

» HSS Pipe Column

e Formula Parameter

e HSS Square Column
e W21x 162 Beam

» Place Beam

e Snap, Align & Copy

e Modify Round
Column Family

« Project File Sheet

Set Family Category to Structural Connections

* Family
Category &

Parameters

» Select
Structural
Connections

» Save the file

* Load into
Project

e Snap to
Column
Grids B &1

 Load into Project
= (family file remains open)
e Load into Project and Close
= (family file will close)
» The family is saved inside the project file
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-

Generic Models

Piping Systems
Planting
Profiles
Railings
Ramps

Roofs

Stairs

- Structural Beam Systems

[=)-- Structural Conn ns

]

[~ PK— Steel W 24 x 162
& PK — Steel
Structural Found,

U
Walls
Windows
m Groups

Project Browser -..,

081/128"
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Steel Pipe Columns - Allowable Loads
Allowable concentric loads for steel pipe columns

The tables bellows indicates allowable concentric loads for steel pipe columns:

Standard Steel Pipe

Nominal Pipe  Wall Thickness Effective Length of Column (feet) _(m) |
Diameter (inchesy & & 1w | 12 14 | & 18 20

(inches) _(mm) | Allowable Concentric Loads (107 Ibg) (ki) |

Effective Length of Column (feet) [ (m) |

Diameter 8 & 00 2 w4 8 18 20

(inches) Allowable Concentric Loads (107 Ibg [ (ki) |

Note that the effective column length depends on the column configuration. The values above is valid for columns with rotation free and translation fixed
in both ends.



https://www.engineeringtoolbox.com/american-wide-flange-steel-beams-d_1319.html
http://products.anssteel.com/category/steel

« Project File Sheet

HSS High Strength Steel Pipe Columns (Create)
. For Round Column HSS 10 Outside Diameter 10” Thickness =.5"

0 500 259 251 243 234 224 214 203 191
10 0.500 332 325 318 300 301 201 281 271
T2 U500 00 30 387 379 37T I3 53 L

» New > Family > Generic Model Save_as Initials-HSS-Round 10 x .5
» Create > Extrusion > Circle (radius 5”) > Pick Lines (.5”)

* Formula Parameter

e HSS Square Column
« W21x 162 Beam

» Place Beam

e Snap, Align & Copy

e Modify Round
Column Family

Set Family
Category to
Structural
Connections




HSS High Strength Steel Pipe Columns (Parameters)

« Edit Extrusion > Annotate > Diameter
» Add Parameter (Outside Diameter)
« Family Tvpe > New Parameter (Inside Diameter.

e Formula Parameter
e HSS Square Column
e W21x 162 Beam
» Place Beam
e Snap, Align & Copy
e Modify Round
Column Family
« Project File Sheet




¢ HSS Square Column
« W21x 162 Beam

* Place Beam

¢ Snap, Align & Copy

¢ Modify Round
Column Family

« Project File Sheet

Add Formula to Parameter

* Inner circle is dependent on outer
» = Qutside Diameter - .5”
» Annotate > Diameter (inner circle)
» Assign Parameter to Inner Circle

Diameter

» Add additional
reference plane
and parameter to
control the height

» Save and Load
into Project file
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: Square Hollow Structural Sections - HSS
Weight, cross sectional area, moments of inertia - Imperial units

Torsional stlffness Constant Torsional Shear Constant
_

N —T

Cmeow
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@o we  mows o o o we
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https://www.engineeringtoolbox.com/american-wide-flange-steel-beams-d_1319.html
http://products.anssteel.com/category/steel

« Project File Sheet

HSS Square Hollow Structural Columns (Create)

e For Square Column 10 x 10 x .5 Outside Dimension 10” x 10” Thickness 0.5”

A0 A0 w o8 TE 2T 0584 142 4432 240 204 gog 280 | F310 AQg 1072

247
10x10x1/2 62.46 0.465 18.5 185 17.2 256 512 386 607 412 84.2 3.20
TUXTUX 3718 AT90 U349 ST 29.7 T3 {¥] AUE 392 AT 320 BI85 323

» New > Family > Generic Model Save_as [Initials-HSS-Square 10 x10x.5

» Create > Extrusion > Rectangle (10x10”) >Rectangle Offset.5”

« W21x 162 Beam
» Place Beam
e Snap, Align & Copy

e Modify Round
Column Family

» Draw & Lock to
Reference
Planes

» Add aligned
dimension for
inner rectangle




« Project File Sheet

HSS Square Hollow Structural Columns (Parameters)

e For Square Column 10 x 10 x .5 Outside Dimension 10” x 10” Thickness 0.5”

» Select one of the 10” dimensions > Create Parameter (Width, Instance)
» Select the second 10” dimension > assign the same parameter

« W21x 162 Beam
» Place Beam
e Snap, Align & Copy

e Modify Round
Column Family

» Add additional reference plane and
parameter to control the height Set Family

- Set Height to 12° e
tructural

» Save and Load into Project file

Connections




Create the W 21 x 62 Beam (use front view)

 For Column W 24 x 162 Depth = 25" Width = 13" Web = 0.4" Flange = 1.22"

» Place Beam

e Snap, Align & Copy

« Modify Round W A1 x 58 1 827 0440 0586 a0 (] aa
Column Family | w21x62 21 624 0400 0615 18.3 62

N T 1.1 9 . b5 . T

. Project File Sheet .|.|.| 21 %57 21. E._E 0.40% 0 f ? 18.7 a7
W 21 x 50 208 6.53 0.380 0.535 14.7 50

W21 X 44 20T 6.5 0.350 0.450 13.0 44

1480

1330
1170
ood
B43

B4.7
7.3
306
243
207

140
127
1
945
816

» For Beam W 21 x 62 Depth = 21" Width = 8.24" Web = 0.4" Flange = .615"

187
139
9.4
76
6.4

Source of Information: https://www.engineeringtoolbox.com/american-wide-flange-steel-beams-d 1319.html

Additional Reference for steel components: http://products.anssteel.com/category/steel?



https://www.engineeringtoolbox.com/american-wide-flange-steel-beams-d_1319.html
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« Project File Sheet

Create the Beams (use front view)
s For Beam W21X62Depth 217 Width = 824" Web=0.4" Flange =.615"

W2 w8 211 1430 0 =86 200 1480 B4.7 140 167

W 21 %62 21 rj 74 0400 0615 18.3 52 | 1w 575 127 139

W21 %57 21.1 0.56 0405 0650 1e.7 a7 1170 30.8 111 2.4

W21 x50 208 6.23 0.380 0.235 14.7 50 204 24.9 94.5 7G

W21 X 44 207 6.5 0.330 0.450 130 44 343 207 81.6 5.4
» New > Family > Generic Model Save_as Initials-Steel Beam W 21x62

» Draw from front view — align top of bearm with ref. leve/

» Add Reference Plans same as for W 24 x 162 column — add extra plane at center of bearm
o Create > Extrusion > Lines

» Add reference planes, add dimension and define parameter for length

» Save and Load into Project File

* Place Beam
¢ Snap, Align & Copy

¢ Modify Round
Column Family




¢ Snap, Align & Copy

¢ Modify Round
Column Family

« Project File Sheet

To Place the Beams add Structural Plan Views

Praject Browser - PaulKing Connections Arch2431.5P20 Prof... X
=0 Views (all) )
[=)- Structural Plans
=~ Floor Plans
Level 1
Level 2
Level 2 - Structural Assembly
Level 3
Site
[=)- Ceiling Plans
Level 1

S

al

touctural Column.

=] Structural Connections
[=]-PK - HSS Round 10 x.5

PK - HSS Round 10 x.5
[=]--PK — HSS Square 10x 10x .5

PK — HSS Square 10x 10x.5
=] PK — Steel W 21 x 62 Beam

PK — Steel W 21 x 62 Beam Wims
[=]--PK — Steel W 24 x 162

PK — Steel W 24 x 162
Structural Foundations
Structural Framing

B-EHE

Walls 27
T—

* Review the project browser

» The families we created are located under “structural connections”
A structural plan only exists for Level 3, the new level we added to the project file

Project Browser - PaulKing Connections Arch2431.5P20 Praf... X
-0, Views (all) -~
=~ Structural Plans
Level 1
Level 2
Level 3
=--Floor Plans
Level 1
Level 2
Level 2 - Structural Assembly
Level 3
Site
[=)-Ceiling Plans

Add the missing structural views as follows:
View Ribbon > Plan Views > Structural Plan

Select Level 1 & Level 2 > OK

» The new structural levels will show in the project browser

Make Level 3 Structural the current view

New Structural Plan

Type

Structural Plan b Edit Type...

Select one or more levels for which you want to
create new views.

Level 1
Level 2

Do not duplicate existing views
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Project Browser - PaulKing Connections Arch2431.5P20 Prof... X
= :0: Views (all)
E Structural Plans

Structural Plan

- T Associated Level (Level 3) ~
Level 1 Structural Plan: Level : ~ B Edit Type Cut plane: Associated Level (Level 3)
Level 2 Fi A oA N
Level 2 - Structural Assembly EEFTES Boftom: Associated Level (Level 3)

Level 3 View Scale

site Scale Value View Depth
Ceiling Plans

Display Model Lo

Level 2 Detail Level

Level 3 Parts Visibili Learn more about view range
-
30 Views arts Visibility

Isometric NW Visibility/Gra) I
Isometric SE Graphic Displ i
Perspective N N N
30} Orientation
Elevations (Building Elevation)
East
North
South

Elevations (Interior Elevation)

Front View Color Scheme Cut plane: Associated Level (Level 3)

Right View

Sections (Building Section) Bottom: Associated Level (Level 3)
View Depth

Level: Associated Level (Level 3)

West T Associated Level (Level 3) ~
Color Scheme d J

Learn more about view range
Underlay Orie.

Crop View

. . ~
Properties help pply




« Project File Sheet

Add the Beams to Level 3 — Grid Line 1 (A to B)

* Align and snap the end
of the beam to the
column at Grid B

e Modify Round
Column Family

» from the project browser select the

beam and drag it to snap onto
Grid line 1 between Grids A& B end and snap to the

» Select and drag the other

column at Grid A



Add the Beams to Level 3

e Set EAST as the current View
» Select the Beam on Level 3
« Copy it down to Level 2

e Modify Round
Column Family

« Project File Sheet




Add the Beams to Level 3 — Grid Line B (1 to 2)

» Align and Snap the
end of the beam to

the column at Grid 1

e Modify Round
Column Family

« Project File Sheet

» We will not be able to snap to the round column without
first modifying the column family to include reference
planes for snapping




« Project File Sheet

Edit the Column Family (PK — HSS Round 10 x .5)

The single
parameter
Outside
Diameter will
control the
column size &
the distance
between the
reference
planes and by
formula the
/nside
diameter.

» Draw 4 Reference Planes snapping to quadrant points
« Extend the reference planes and add dimensions
» Assign the Outside Diameter Parameter to the two

overa // dlmenSIonS —>» Overwrite the existing version and its parameter
* Load into Project values




* Drag or Align
the end of
Beam to Face
of Column

e Lock it




Sheet layout 22 x 34

Project Browser - PaulKing Connections Arch2431.5P20...
East
North
South
West
=}~ Elevations (Interior Elevation)
Front View
Right View
Sections (Building Section)
ﬂ Legends
™ Schedules/Quantities (all)
Sheets (all)
=} 5101 - PLANS, ELEVATIONS AND ISOMETRICS
i 3D View: Isometric NW

o

7 3D View: Isometric SE

ws

7 3D View: Perspective

4 Elevation: Front View

4 Elevation: Right View

1 Floor Plan: Level 2 - Structural Assembly
=} @ Families
Annotation Symbols

Cable Trays

' Ceilin=s

X

~

FIpE
Piping Systems
Planting
Profiles
Railings
Ramps
Roofs
Stairs
Structural Beam Systems
Structural Columns
B
[=) PK = HSS Round 10x .5
PK —HSS Round 10x.5
PK — HSS Square 10x 10x.5
PK — HSS Square 10x 10x .5
PK - Steel W 21 x 62 Beam
PK — Steel W 24 x 162
PK — Steel W 24 x 162

ol T ot

m

-8

8

Structural Framing
Walls

Windows

} Groups

&5 Revit Links

[
=)

« Plan View » SE /sometric
Front Elevation «  NW [sometric
« Side Elevation » Perspective
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