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NEW YORK CITY
COLLEGE OF TECHNOLOGY

THE CITY UNIVERSITY OF NEW YORK
DEPARTMENT OF ARCHITECTURAL TECHNOLOGY

ARCH 2431 BuILDING TECHNOLOGY Il STUDIO ASSIGNMENT: STEEL CONNECTIONS

Overview:
This studio assignment will introduce you to both standard steel components used for beams and columns and to the modeling

of Revit parametric families. All of the semesters Studio Assignments combined, represent 30% of your final grade. We will
review Wide Flange Sections, High Strength Steel (HSS) Circular and Square Columns as well as methods of connecting these
components in construction. We will build a small assembly that includes three columns with concrete footings and beams.
To this we will add column base plates, concrete footings, fins and connection splice plates and diagonal bracing. We will
format groups of 4 related views (plan, elevation, section and isometric) at various scales to describe the different parts of the
assembly. To this we will add descriptive annotation (notes/leaders & dimensions) as well a materials designations and cross
hatchings to all views. We will start this assignment with a new Revit file.

Our printed work will be reviewed in a series of class pinups using Miro.com or live pinup on the wall.

*  Pinup #1 — Create a new Revit project, model the Revit Families and complete the sheet layout (Sheet SC-01)
Model 4 grid lines, 3 columns & 4 beams
Layout one (1) sheet (22 x 34) with views. (Plan & 2 Elevations at %” scale) 2 isometrics & 1 perspective
Plot & Post your sheet in Miro

®  Pinup #2 - Add/modify Revit Families and re-plot your first sheet
Model baseplates for each of the three columns with holes for connection to a concrete footing.
Plot & Post your sheet (SC-01) in Miro

*  Pinup #3 — Add the concrete footing and create a second sheet with details
©  Model the concrete footing assembly and the concrete slab.
o Layout your sheet (SC-01) and create a second sheet (SC-01) with footing connection details —
®  add 4 coordinated views of the footing (plan, elevation, section at %" scale & isometric)
® add 4 additional coordinated views of a bolt connection at 1 %" scale
= add annotation as needed (notes/leaders & dimensions) and materials designations
=  Plot & Post both sheets in Miro

®  Pinup #4 — Add fins and splice plates — add a joist with a notch
o Model fins and splice plates and align them in the drawing. Add a joist with a notched top.
o Layout your sheets (SC-01 & SC-02) showing changes- add new details. Add new sheets as neceeded.
= add 4 coordinated views a typical fins and splice plate (%” scale)
®  add 4 coordinated views of the notched joist (%" scale)
= add annotation as needed (notes/leaders & dimensions) and materials designations
=  Plot & Post additional sheets as needed and post all sheets in Miro

*  Pinup #5 — Add diagonal bracing
o Model diagonal bracing and connection plates.
o Layout your sheets again showing the changes- add new details as necessary.
® add 4 coordinated views showing the diagonal bracing (%" or 1 %" scale)
= add additional views to sheets as needed
®  add annotation as needed (notes/leaders & dimensions) and materials designations

Plot & Post all sheets in Miro for final review

CITYTECH ISH’
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Instructions and Lectures:

Detailed sequential instructions are provided in a series of tutorials that are posted on the course OpenLab website.

e |

[Fomemeroe

Sample sheet from Pinup #1

Revit Specific Tasks:

Customize the titleblock. Using a 22 x 34 titleblock — make a copy of this family and add course and individual
information to the titleblock. You may have to adjust locations of lines, etc.

Add Personal Information — Remove the Autodesk Logo in the top right corner of the title block and add a
recognizable portrait photo of yourself to the sheet. Below this add your name. Make sure it is large enough to be
legible. If your name is long, it can be on two lines. You may have to adjust lines on the titleblock for it to fit.

Add Class Information — Add the Course Number & Name (ARCH 2431 Building Technology Ill) using the “Owner”
and “Project” fields. Add the Professors Name (Prof. King, etc.) and the semester (Fall 2020) below your name.

Add Sheet information — For each sheet, add a sheet number and a title. For the date drawn add the deadline date.
Duplicating views — Since we have multiple pinups, you may need to include the same view on more than one sheet.
To do this you will need to “duplicate” the view. Review the duplicate options. (with detailing, as a dependent)
Dimension and Text Styles — Notes and dimensions text, should be 1/8” tall. Create new styles as needed.

Project Browser Cleanup - When you create new views either using duplicate or creating new views as callouts,
sections or elevations, be certain to rename these views appropriately.

Revit File Name — Each of you must rename your Revit file in the format (Firstname.LastName ARCH2431 Steel
Connections Semester-Professor.rvt) File name for a student named Louis Sullivan in Prof. King’s Fall 2020 class would

be (Louis.Sullivan ARCH2431 Steel Connections FA20-King.rvt)

MIRO & Pinups -

We will be conducting “virtual pinups”, using a shared pinup board hosted on Miro.com. We may also conduct a live
pinup in the classroom. You will not be required to create an account to work with Miro. The pinup space will be
provided for you with a single frame for each of you. You will need to rename this frame to claim your pinup space
and you will duplicate and place each additional sheet below, creating a vertical column of sheets for each student.

To post your work in Miro - print each sheet from Revit to a separate PDF and then paste it onto the frame.

MIRO Frames listing — as you add new sheets you will need to create or copy a frame. Rename and re-sort the order
your own frames, so they are always in order. It helps to name your slides sequentially. King-01, King-02, etc.

Expand B select Frame Sorter
» HRESEC b0

Sample Miro.com Pinup Board

. %
Es /f"‘"‘

Grading & Rubric:

e Grading: Pinups # 1, #2, #3 & #4 will be given a preliminary grades (A/B/C/D). Pinup #5 will be given a final grade
and will count most toward your overall semester grade.

*  Rubric: Assignments will be graded on the following criteria. Additional criteria may be given during discussions.

o (e of ission & Proper file name, sheet name/number and format of titleblock

o Good sheet layout & appropriate views. Coordinated sets of four (4) views are best. (Plan, two Elevations
or an Elevation & Section and an Isometric). Scales for the group of four typically match.

& appropriate scale of views. Use a scale that clearly represents the information and allows
for proper annotation to be added including, hatch patterns, detail items, notes/leaders & dimensions.

Formatting and organization — Are the sheets laid out well, organized and numbered properly? Do views
align, is there limited wasted (white) space? Are detail views numbered sequentially?

Level of detail - Do the studies show enough to explain the construction? This requires that drawings exist
at multiple scales (%” or %) with a second set of callout details at larger scales. (1 %", 3" or 6”)

Demonstration of the mastery of the Revit software. Good control over views, proper organization of

project browser, creation and organization of sheets with title blocks, proper printing to PDF, etc.

Oral Presentation — Students ability to describe what has been drawn.

Archive Submission:

In addition to class Miro pinup boards, each student will need to post the completed final assignment in blackboard.
For this submission, you must combine the individual PDF files into a single PDF and then upload this to the proper
directory in blackboard. You must also include your Revit file. All of your Revit family files are embedded in your main
project file and should not be uploaded separately as part of this submission.

Proper naming conventions — For your final submissions your PDF and your Revit files must be properly named, or
you will not receive full credit.

Meet all deadlines - do not be late!
Failure to submit the archive file on a timely basis may lower your grade.

o Pinup #5 — Final pinup of steel connections assembly

CITYTECHIS HI'I




Reference Materials:

* New Project File
=Levels American Wide Flange Beams - W Beam
2 Grids ‘ Dimensions of American Wide Flange Beams ASTM A6 - Imperial units

= Dimensions

* New 3D Family

« W24x 162 column

——
= Reference Planes

Properties in imperial units of American Wide Flange Beams according ASTM A6 are indicated below.

= Parameters + American Wide Flange Beams according ASTM A6 - Metric units

= Extrusion

= Height Parameters For the Column use W 24 x 162 and for the Beam use @ 21 x 62
H Designation Dimensions SIS PRSI
= Family Category b . Momentof inerta Elastc Section Moduius
web Fiange
Imperial Thickness  Thickness  Sectional Area  Weight I Iy Wy wy
(in X 1b/ft) t in’ (10/7) (in) (in) (in%) (in)
(in) (i)
- . W27 x178 0725 1.190 523 178 6990 555 502 788
* Load into Project war e o ime o | em | w w70
warx14s 0608 0975 1 sex0 P i s
warxitg o 0s10 053 1 1050 159 29 s
W27 x 102 0515 0.830 102 3620 139 267 278
warxss 010 w0 2 218
HH W27 x84 0460 2850 213
* New 3D Families

W 24 x 162 0.705 5170 414
= HSS Pipe Column W TEE 55 550 ar

waix1at osts a0 as
waextr 05 5540 1
waix10s 000 a s100 25
W24x94 0515 2700 222
waixss om0 210 19
waixe 040 7100 s
waixes 015 50
W24x62 0.430 1550 131
waixss | oass 1550

= Formula Parameter
= HSS Square Column
*W 21 x 162 Beam
=Place Beam

w21x147 0720 3630
w21x132 0650 5 3220
W21x122 0600 2960
w21 x 111 0550 2670
w21x101 0.500 2420
W21x93 3 5 3 3 2070
W21x83 3 1830
W21x73 1600
W 1480

1330

= Snap, Align & Copy
= Modify Round Column
Family

W 21x50
W21x44

+ Project File Sheet

. 2 .engi ingtoolbox.com/american-wide-flange-steel-beams-d_1319.html

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

Introduction
» Assignment

Creating a New Project File

« Create a new Project File
+ New Project File open.. — " = Architectural Template or

Description

=Levels
i cwr & Templats il . .
I (= Imperial-Architectural Template
. New 3D Family Jpen.. C':aptz:: O Projact template I

Mew . E Cancel Help .
. wodiE « Save and Name the File

o REc@G- 070 2-F0A G-0F = (Create a working directory for all

= Parameters

Y s Aehi] Seve e+ a your project and family files —

= Height Parameters h r“'-- Sawes the current project, family, annotation, or ternplate file, . B
= Family Category StaV Ol',ganlzed.’
R Sawvefs ? x
* Load into Project == INCEEIE : e B KR e
A Name Date modified Type Size . .
P en o AN e cumsmny | e « Select an appropriate directory
Autodesk 2/47202010:32 AM File folder
s i £ e s - (do not work from your USB!
s Formula Parameter MATLAB 8/9/'201912317PM F:\:fz\d:: . . .
- Hss SIS Cale ol ool i This will cause all backup files to be
Processin 9 8/24/2018 8:.00FM File folder . .
W 21 162 Beam N s saved there and fill up your drive and
=Place Beam & Snagit 2/4/202010:32 AM  File folder

« Snhp, Align & Copy [ Wolfram Mathermatica 8/ 1Z18PM  File folder potentla //y Cra Sh the program.)

= Modify Round Column
Family

File name: | King Connections Archi2431Prof.King| v

v | Files of type: | Project Fles (*urvt) v Options.

. Project File Sheet | [NERE -« = 1+ Name the file as follows:

4 jas = = FirstLastname-Connections-
BUIldIng File name: | FirstLastname-Connections-AR2431.5P20-Professariame] b A R243 1 . SPZO_ Pro fessorNa me. rvt

Technology 1] Files of type: | Project Files (=.rvt) v

Save

CityTech.CUNY.edu
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= Dimensions

New 3D Family

W 24 x 162 column
= Reference Planes

= Parameters

= Extrusion
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Load into Project

New 3D Families
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Insert  Annotate

Creates a Revit file.

ﬁ Project

History
Documents

-

Favorites

Desktap

Snagit Connections 2 ‘ = B] 3¢ E] vews -

Name Date modified Type
used 2/5/2020 419 PM File fol
Family1.0001.rfa 2/4/2020 2:30 PM Autode
2/5/2020 5:02 PM Autode

<
[ vone: | EEEEIIE |
Files of type: Family Files (*.rfa)

Designatian

Imperial
(i x 1)

Dimensians

‘Web Flange
Thickness Thickness  Sectional Area
tw t {in)
(in} (i)

Weight
revre)




American Wide Flange Beams - W Beam
: Dimensions of American Wide Flange Beams ASTM A6 - Imperial units

———
s according ASTM AG are ing

Metric units
= Reference Planes

= Parameters

= Extrusion
Desqnaﬁan Dimensions
= Height Parameters
4 . Width Wen Flange ) ]
0 Fam||y category Imperial 0 Thickness Thickness  Sectional Area Weight
(in X IoTE) (in) tw né, ey
4 ¢ ) 14.08
* Load into Project v 14.02

Flange Thickness

10.02 0.630

* New 3D Families ; 0 0.450 0715 5t
«HSS Pipe Column ; 956 0460 o540 2 . Web Thickness
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= HSS Square Column 0 G50 1000
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= Snap, Align & Copy
= Modify Round Column Depth (h)
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Width (w

- Project File Sheet (w)
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https://www.engineeringtoolbox.com/american-wide-flange-steel-beams-d_1319.html
http://products.anssteel.com/category/steel
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* Load into Project

* New 3D Families
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* Load into Project
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. . : _ n
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* New 3D Families
= HSS Pipe Column
= Formula Parameter
= HSS Square Column
*W 21 x 162 Beam
=Place Beam
= Snap, Align & Copy
= Modify Round Column
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* New 3D Families
= HSS Pipe Column
= Formula Parameter
= HSS Square Column
*W 21 x 162 Beam
=Place Beam
= Snap, Align & Copy
= Modify Round Column
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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 (inches) 12 14
(inches) Allowable Concentric Loads (107 Ibg) (ki) |
0.216 22 16
0.226 32 25
0.237 43 36
0.257 68 61
0.280 a5 80

Extra Strong Steel Pipe

Nominal Pipe  Wall Thickness Effective Length of Column (feet) [E]
Diameter (inches) 12 14
» Formula Parameter (inches) Allowable Concentric Loads (103 Ibg) [ (ki) |
= HSS Square Column 3 0.300 28 21
*W 21 x 162 Beam
=Place Beam
=Snap, Align & Copy

= Modify Round Column
0500 251

0.500 281

Family

Project File Sheet U500 a0 L 63 353 s

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

*W 21 x 162 Beam

=Place Beam

= Snap, Align & Copy

= Modify Round Column
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Clipboard Geometry
| Extrusion = Edit Extrusion
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Properties

Farameter Type
(@ Family parameter

(Cannot appear in schedules or tags)

(O Shared parameter

(Can be shared by multiple projects and families, exported to ODEC, and
appear in schedules and tags)

Export...

Farameter Data
Name:

Outside Diameter

Discipline:
Common

Type of parameter: [JReporting Parameter
Length (Can be used to extract value

from a geometric condition
and report it in a formula or as
a schedulable parameter)

Group parameter under:

Dimensions

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

Edit Tooltp...

How do I create family parameters?

Add-In:

=

Family Types: . - ,,E’

Farameter Type
(®) Family parameter

(Cannot appear in schedules or tags)

(0) shared parameter

(Can be shared by multiple projects and families, exported to ODBC, and
appear in schedules and tags)

Export...

Parameter Data
Name:

Inside Diameter

Discipline:

Common

Type of parameter: [“JReporting Paramater

Length (Can be used to extract value

from @ geometric condition
and report it in a formula or as
a schedulable parameter)

Group parameter under:

Dimensions

Tooltip description:

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

Edit Tooltip...

How do I create family parameters?

B Popm=— B
Load into
Project Project and Close

il
ca
Load into

Family Editor

Type name:

‘Search parameters

Parameter

‘Constraints
Default Elevation

Dimensions
Qutside Diameter (default)

Identity Data

New
[ | Parameter

i v gt

How do Tmanage family types?




= HSS Square Column

*W 21 x 162 Beam

=Place Beam

= Snap, Align & Copy

= Modify Round Column
Family

Project File Sheet
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(Cannot appear in schedules or tags)

(O shared parameter

(Can be shared by muttiple projects and families, exported to ODBC, and
appear in schedules and tags)

Export...

Parameter Data
Mame:

Inside Diameter

Discipline:

Common

Type of parameter: P
Length (Can be used to extract value

from a geometric condition
and report it in a formula or as
a schedulable parameter)

g Parameter

Group parameter under:

Dimensions

Tooltip description:

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

Edit Toolip...

How do 1 create family parameters?

Type name:

B E B

x Family Ty

Type name:

b ‘Search parameters

Q‘ ‘Search parameters

Parameter

Formula

Constraints.
Default Elevation

[ Lock |
5 Parameter

. .

Outside Diameter (default)

Default Elevation

Value | Formula

=Qutside Diameter - .5

Identity Data

New

Parameter

Inside Diameter (default)

Outside Diameter (default)

Identity Data

hnage

Add-Ins

3 B0}

Manage Lookup Tables

Cancel

Modify

Apply.
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< O =
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Dimensions. al
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[search o)
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Default Elevation = 0" - 0
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Assign Inside Diameter
Parameter to inner circle

easure Create Mode
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: Square Hollow Structural Sections - HSS
Weight, cross sectional area, moments of inertia - Imperial units

e 1in=254mm

1) Torsional Stiffness Constant Torsional Shear Constant
J c

(inxinxin) | (Ibgft) - - (in2) @in%) | (in3) (in3) (in%) (in) (ft2st)
32x32x5/8  250.83 625 76.4 12300 771 890 19700 1230 10.34
32x32x1/2 21072 . 61.9 10100 634 727 15900 991 10.45
32x32x38  159.37 . , : 46.8 7750 485 553 12000 750 10.51
30x30x5/8 24282 62! 714 10100 673 16200 1070 9.68
30x30x1/2 19711 . K 8320 555 ' 13000 ¢ 979

270

Nominal Size 3 Weight Wall Thickness bit 1 hit 1) Cross Sectional Area 2 | 1) Surface Area

12x12x 3/8
12x12x5M16
12x12x1/4

*W 21 x 162 Beam
=Place Beam

* Snap, Align & Copy 10x10%5M16 4035

= Modify Round Column 10 %10 % 1/4 35 63
Family 10x10x3M16 | 2473

ax9gx1/2 55.66

+ Project File Sheet
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*W 21 x 162 Beam

=Place Beam

= Snap, Align & Copy

= Modify Round Column
Family
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A OA @ . Autodesk Revit 2020 - Educational Version - PK — HSS Squars 9 Isometric NW' A Front

Manage  Add-Ins Modify | Dimensions

]

= [ e ‘ ‘ ‘

Width = 0’ - 10"

Measure Create

(Cannot appear in schedules or tags)

(O shared parameter

(Can be shared by multiple projects and families, exported to ODBC, and
appear in schedules and tags)

|
= 1 | Assian th
S?)\(;gtt r:he (11 o I, - pe—— Select the | Samzs,',ﬂr,'amzte,
idth an 1 second 10" | i i
. s for Width to this
then create a dimension EQ 2 EQ side as well
parameter

Common

0'- 1

Type of parameter: [JReporting Parameter
Length (Can be used to extract value

| from a geometrc condition
Group parameter under: and report it in a formula or as

- _ s a schedulable parameter)
Tooltip description:
O <No tooltip description. Edit this parameter to write a custom tooltip. Custom ...
L Edit Tooltip...
=W 21 x 162 Beam S - s e
=Place Beam o
= Snap, Align & Copy L
- -

0'- 10"
EQ  EQ
/]
Width

Width

= Modify Round Column —
Family

+ Project File Sheet
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Designation

Imperial
ire x Ib/fE)

W2aT x 178

W24 x 1:
W24

W 243

W 24 x 104

=Place Beam

= Snap, Align & Copy

= Modify Round Column
Family

+ Project File Sheet
Building
Technology llI
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For the Column use W 24 x 162 and for the Beam use @ 21 x 62

Static Parameters
Dimensions

Moment of Inertia Elastic Section Modulus
Width Web Flange
Iw Thickness Thickness  Sectional Area Weight Iy
(in) tw t {in?) (Tt {in)
(in)

14.09 0725 14 178 6990

0 750

‘o — | &
Mo e
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21.1 0.40%
W21x50 ! LT 0.380
W21 x 44 20.7 k 0.330
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