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Lesson 17 STEEL

Lesson 17: Roof Top Unit Support Beams; Basic Point Loads:

e Inserting beams between frames to support Roof Top Units or concentrated loads
e Loading the roof beams so they design
e Locating a roof framed opening

Lesson Comments:

This lesson will discuss the procedure for adding beams in the roof and loading them so they design. In
addition, we will be locating a roof framed opening.

Building Information:

Main Building 50x100x18 1:12
25’ Bays

Use your default with local loading.
All deflections set for metal panels.

e The roof beams are to be located at 10’
and 15’ from the front sidewall (Wall 4)
in the second bay. Each beam is to be
loaded with 2 kips of concentrated Dead
Load at 4’ from the center of the beam
on each side of the centerline of the
beam (4 loads). These loads will come
from pipes supporting the roof top unit.

¢ In addition to the roof beams, there will
be a 4'x4’ framed opening to allow a
curb to flash the duct coming thru the
roof centered on the beam locations

Discussion

There are many occasions to put a beam in the roof of a structure to support hanging equipment, roof top
units or to support another lean-to type frame. These beams can be input into VPCommand as frames using
the Continuous Beam Jack frame without interior columns. One end of the beam will have a pin connection
and the other end will have a simulated roller connection.

The beams will not pick up an environmental load that is placed on the roof. If it is necessary to load the
beams, you must input using Frames, Data, Shape Name, Wall located, select the frame and double click on
it. Select the member (rafter) and loading, properties. On this screen, the loads will be inserted on the
member. If no loads are inserted on the member and no secondary touches it to put a load on it, the member
will not design nor will the frames it touches.

07.24.2011 124 of 245 VPC Level 2



Lesson 17

.

BLUESCOPE
STEEL

General Instructions:

Start new job

Choose PR_PR_default (Or Your
Default with local Loading)

Input General Information

Input Loading Information

Input a new shape, name it “Roof
Beam Example”

Choose Rectangle for the shape
Input the dimensions for shape

Add frames, Rigid Frame & P & B
to the Building.

¥ File Edt wiew ‘Window Help

D|ce| &[%[@] Sle| v|x|

] meneral Information
+-[T7] Geometry
[ attachments
[T Loading
-] Frames
] Motes

+-[C]] Default Infarmation

-1 Schedule

|:| Insert a new Frame Descripkion
[ Post 2 Beamn

(] Rigid Frame

] Leanto

[ Post & Beam Lean-to

+

+

+]--[H B[

Add roof beams to the frame
schedule, by revising Insert a new
Frame Description.

Frame Information | x|

Description |Daswgm| Lemgthl

Frame Mame

10) Name it “RFBM” and select the

Continuous Beam Jack as the
frame type.

Frame Type
IComtimuous BeamJack j
Interior Calurmn / Endpost Lacations |
Endpost Lacations
I= | ise Befault Loz ations
Ridge Intermediate
High Side: Last [Min.)
0Ok I Cancel I Apply Help
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Frame Information =l | 11) Set the length to partial and make
Descriplionl Design Langlhl the Start dlmenSIon 25/1/0 fl'0m
left and the “from start
dimension” to 24/10/0. This will
e o set the overall length of the beam
" FullSpan (% Partial Span ¢ From Start Dimension W tO 24"10”, the dIStanCE betWeen
G frames where the beam is to
- Start Dimension £~ Project Ta Nearest Frame Iocated
1?: FromLeft " From Right o a) NOte A mlnlmum Of 111
Oeresbentat [ [ e € it €1 € o separation between the end of
[™ Roof Height Change Frame F‘_ the beamda?d the frame rafter
o is required for proper input.
el 12) Click OK.
Wiew I akK I Cancel Apply I Help l
[ SEE | 13) Refresh the tree (F5) and go to the
Dot v x Q& EEERL) frame schedule. Open the roof

Frame Information

B--DD00S)

Information | Design

Member Type

@[] Leanto
- (] Post & Bea

Mateiial Type | Buit Up
£ Canopy
& Material Shape | 3 Flate Buitup

Geomely | Shaight

Straight

Depth
17670

. POORDRODODD

Vg

ONene OHad OMin. O

Brace Poirts

() DontFlange Brace (&) Use (O Unsupported

Flate Diientation

Prirary Offset
() Match Secondary Diepth (Outset]

(o]
Dffset Dimension

@ Use Offset from Secandary Information

J [ coneel ][ Aoow

] [ Heb

wednesday, June 17, 09| 05:18 PM

beam (RFBM) and Cont. Beam
Jack, open on the rafter folder.
Make it straight and set the
primary offset to match
secondary depth outset. This
will set the top of the beam at the
same elevation as the main frames
and will allow the secondary roof
framed opening to pass over the
roof beams.

Optional Depth Constraint:
Set the Min. depth to L/24 of the
span. (25x12/24=12.5") then Click
OK. This is an approximate
optimum depth and is meant as a
guideline only.
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Frame Locations on Shop Side 1

14) When locating the roof beam

P Locators | - frame, locate it off the endwall
Orientation from wall Total Distance Remairing ) LeftAngle  RightAngle (Wa” 1)GO to Frame / Locatlon
& Perpendicular () Special | | J E .
'|’ | : p— /Wall 1. The location of the
Location Space Description Angle (Group|Trib. Override| Design Statu: . y y
N asmlm RFEM : a0 oélou I [iT] Autom:ic Desigr beams will be at 35" and 40
2 |aon s RFEM sooooo [ jomm automatic Desior measured from the left side of wall
1. This will place the beams at 5’
apart.
15) In the Trib. Override column,
< > input a 0/0/0 override. This is
[ = entered so that the beams will not
o ; 7 pick up any roof loads. Click OK.
ACET -Delete 3
R ] Cose ] a) Caution: Columns under
FrLocaton ot ) | Loseens beams at the ridge must be
Coc ) coes J[ eomb | [ tem located exactly at_the 'ridge and
those over other interior
columns must be located a
minimum of 1/8” away from
the column.
This completes the process of
inputting the beams and locating
them in the roof.
16) Loading the Beams. Refresh
\PDFlleﬁ Edit  Wiew Window Help the tree (Fs) and go to
‘;'mm | t_| | 2l&] v|x Frames/Data/Shape name/Wall
+ DGeametry l
(2] Attachments
(2] Loading
=[] Frames
[E] Motes
+ (2] Default Information
+-(Z] Schedule
+ (7] Locations
=] Data
=I-{Z] shop
E] Al Frames
] all Columns
] Al Rafters
=1-[27) wall 1
] al Columns
=] 40/0/0 - RFEM
(0] whall 2
[0 wiall 3
[T wiall +
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| wall | Frame Line | Side

Yidall 1 2 Exterior Column - 1
E Rafter -1
umn

Side Information
" Detaling © Loading ¢ Design  Eroperties ...

ancel |

Loading ] Influence Aieas I Load Eases] Load Diependencies I

17) Select the beam to be loaded
(double click). Select the rafter 1
and the loading and click on the
properties button.

Frame Side Loading Information @

Location | Type | Shape | LUnits | Start ‘ agritu.. ‘ End ‘ I agritu... | Coeffici... | Dir. ‘ Ori

Inzert |

|
Wiew ak | Cancel | Help

18) The loading window will open
for the beam and will NOT
show the loads on the frame.

Note: This is because we gave a

0/0/0  Trib. Override at the

Locations screen. If the screen

shows any loads, go back to step 15

to correctly input the Trib. Override.

19) Click on the insert button at
bottom left.

i

-

'Ei

i
eﬁ'ﬁ\g\“:“—‘\
N

R

The Supports for the Roof top
unit are located 8’ apart on the
beams, and the center of the bay
is 37'-6” from Wall 1, then the
loads should be applied at 33’-6”,
and 41’-6”
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Insert Loading 3 20) The screen will change to the
Foint [lne load input screen and you can
— : = input the load on the frame.
Drescription ,HUUfTDE Load | Case | App A~ R
T o a) Puta 2 Kip Dead load on
Piecior[DOWN ¥ i Tl the beams for this
uk kB e @ [ - example.  This load
Stat [3VB0 | Magniude |2 ‘ I IS magnitude will vary per
7 1.0 "
| e | | W aa project.
Measured From Offset :?0 :Ilg b) The |Oad Stal’t pOInt |S
' gf”_fd;“"'”ge Qi oon 1 measured from the wall
oo O Hoieontal T you inserted the beams
[C] Prowide Suppait @ Vetical ¢ [ > . R
[ Mearest Panel Paint ) ) On, In thIS case Wa"l
[ Add Latice e Use the screen print to
the right for reference.
[5]:4 I I Cancel ] [ Apply I I Help

oading Information’ el | Note: If you highlight the first
load at the Loading screen,

: : : : — : and then click on the insert
S ooy Ly Lo Lo Lo Lot T T button, it illcopy all of the
R informalion into the screen,

and then you just have to
change the Start Dimension.

Loading 1 Influenice Areas ] Load Cases ] Load Dependencies ]

Revise ‘ Delete J

o ]
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Fopesoe ool 21) The screen will change to the
load input screen and you can
input the load on the frame.
a) Puta?2 Kip Dead load on

the beams as you did

before, at 41'-6”.

Loading I Influence Areas I Load Cases 1 Load Dependencies ]

Location | Type ‘ Shape | Units | Start ‘ Magnitu... | End ‘ Magnitu... | Coeffici. ‘ Dir. ‘ Onig
25/0/0 - D Point  k 33/6/0 2.0000 NA NA 1.0000 Do us
25/0/0- ... Ex Poit  k 33/6/0 0.0200 NA NA 1.0000 RIG... SY.
25040 ... <E Poit  k 33/6/0 0.0200 NA NA 1.0000

Insert Loading

Point l\_me ]

Oesciption [FTU o0 AT Repeat these steps on the other
Oiection [DOWN 2 CE roof beam.
it i =] mee D =l O i
Stat [1/60 Magnitude [2.0000 W
| | i
- Measured From Offset :
@+ Quiside Flange  Certer Line
0/0/0
" Inside Flange & i :
izont
[~ Provide Support - Vt::\z:a\ -

I Nearest Panel Point
[ Add Lattice

ok | cancel ‘ Aoply | Help

Tip: To see the load
graphically, click OK, exit and
come back in and click on the
load. Move the window out
of the way so you can see the
building behind it and you
should see the load on the
beam.

oo Pl

FEEEEE]

(Efe]iel

/(- Side Informaton

;‘ € Detaiing @ Loadng  Design _ Properties ‘

3
o Type [ Shape [ Unks [ Stat i i
0 o kWA a
SO0 & Pam k373 D000 NA  NA  TONO  RG. SYS
B0 & Pam k33 0000 NA WA o0 LEFT S
OO0 EGe Pam k373 0W00 NA  NA 00 DD. Y8 =
B0 €6 Pam k33 0A0 NA  NA o0 P S =
S
8
B S
Fe [ 1| ey, Juy 25,00 10255 PM
s | 4 @ B || B | || vP-Command - ro |@Beed 257pm

You should have a total of 4 loads on the two beams
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Locating the Roof Framed Opening.

IS RIRTINTS
[ 3stofo - RFBM
[ 40fofa - RFBM
+ Ty wallz
+ O walls
#-0 wall &
#- [ Cranes
% (] Bracing
+ £ secondary
= £ Framed Openings
=-(2] Scheduls

Ll 3070 Walk Door
&1 8 10 Overhead Doar
& 10 % 10 Overhead Door
Ll 8x 10 Vertical Lift Door
-l 10 x 10 Vertical Lift Door
[ shop
+ ] Openings
+ £ Covering
(] Liner
- [] Insulation
(] Trim
+ (] Liner Trim
(£ Accessary

Framed Opening Data

Description | Options | Motes |

Name

4x4 RTU

Width Height
4 by |4

Sill

oo/

X

- (2] User clips
(771 User Frame Parts
For Help, press F1

ak Cancel Apply

Help

Framed Opening Data

Description  Options | Motes I

 Left Jamb  Right Jamb ¥ Match Secondary Depth
- - ™ “ertical Lift J ambs
Propertes .. | Propetis .| I~ Additional Header (Field Locate)
Adiustment Adiustment I Sheet Dver Dpening without Trim
I™ Liner Over Opening
0/0/0 ID’JD’JD I™ Insulate Over Opering
I Secondary Inzside Opening
[ e el Objects on Opening
{Eroperties ... Properties ... | wieight Height
- - J0.00 lbs [0/0/0
bin. Dist. bove tin. Dist. Below
[ o Jamb Elevation (Hold]
Adjugtment Adjuztment Base Top
Jos0s0 Jos0s0 [os0s0 [0s0s0

oK

| Cancel I Apply |

Help

22) Go to Framed Openings/

Schedule and input a Roof

Opening that is 4'x 4’

a) Go into the Options tab
and input “0” (zero)
distance above header and
below sil so the framed
opening jambs will stop at
the boundaries of the
opening (4’ x 4" in this
example) and then seek
out the closet available
purlin for connections.
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The sill distance is the distance from the ridge of the building
to the sill of the opening, on the slope. (Framed openings are
;’J"“\H input on the wall with the sill from the floor line, on roofs the
T~ 0866 sill dimension is measured from the ridge of the building, or
14 35’-*1’CJ — high side of a single-slope. The sill for our opening is a Sill of
- a.;f; ~ 10' 6 7/16”.
Tl .
~__/ 10 33&-’- ff
T 103364
x-\""'\-.._\_\_\_ -
-H-H"\-\.
H"'\-.
— 105" =
- A7
=105

The horizontal location is measured from the
origin of the roof, the Left Endwall in this
case. Go to the roof elevation to see where
the origin is located. This is where the

Framed Opening will be measured from.
-as Notice the origin is at the ridge and on the

O 4
[ 3¢

e left endwall looking down on the roof plane.

So the location of the opening should be
37 6” from the left edge measured to the
centerline of the opening. Input this
information in the Framed opening screen to
add your roof opening.

T Coha

13 -6 9716016 172"

R

For Help, press Fi Mondey, July 24,00 (0324 PM_

PR & 23) Open Framed
i e s e e Openings/Shop/Roof
g e A, and insert your 4x4
g j RTU in with the
location of 37/6, and
the sill height of
10/6/7.

" Center Line of FO

Measured To

O Leftdamb " RightJamb
& Center Line of FO

4w ATU -
| SpacesAt |37/60

¥ SilHeight  |10/6/7

& > Reviss | Deletel
0K

Concel | e | [

CIEE
] Roof &

07.24.2011 132 of 245 VPC Level 2



Lesson 17

Once you OK, you will see that the bracing
is now cutting through the framed opening.

=-{_] Bracing

Eltl Default Information
] ol wealls

----- =] Al Roofs
-] &l Canopies

------ ] Al Facades

Elf] schoal gym

----- ] all walls

----- ] &l Roofs

----- ] all Canopies
----- ] all Facades

..... D whall 1

=

24) Refresh the tree, and then
open Bracing/Default
Information/(Shape name)/
Roof A.

Bracing Location Defaults

Tupe I Bracing Diagonal j

Properties .. I Break Locations ... |

25) From the bracing location default
window, click on the Break Locations
button.

07.24.2011

133 of 245

VPC Level 2




Lesson 17

.

BLUESCOPE
STEEL

Bracing Tier Locations

Space Location Description Break
1 | Qaa Ridge (]
2 10611 1061 Purlin ]
3 000 GG 1 Purlin ]
4 51010 11611 Purlin b ¥
5 053 120005 Left & Right Enclpost ]
G 4615 168511 Purlin ]
7 41305 2003014 Purlin ]
g 41305 251 Eave (]

Bracing Tier Locations

26) At the Bracing Tier Locations window,
Delete the X at line 4, in the Break
Column. This will remove the break at
that location on the roof.

27) Then click on the X at Line 3.

28) Once Done click on OK / OK.

Space Location Description Break
1 0110 MM Ridge i
2 1151 15411 Purlin 1.
3 S/ BG4 Purlin G
4 210 1106111 Purlin ]
3 £33 12015 Left & Right Endpost ]
G 41513 166111 Purlin ]
i 41363 200314 Purlin ]
d 41363 2310 Eave B4
— T Bracing at Interior Columins
Start Frame  End Frame Start Col Location  End Col Location ‘ S |
A B CAE N (1 £
Type Fsr?r:e Ff:l:l'le %:::';:r‘ Csotllalrl:'m C:II:I(I!I'III ULLE Lf::t?:ns
racing
1 Strut 1 2
2 Strut 2 3
3 Bracing Diagonal 3 4
] St 4 5
St Loading ... ‘ Wiew | ag Cancel Help

29) Once you have done line 1, you will
have to repeat the steps for all lines.

07.24.2011

134 of 245

VPC Level 2




.

BLUESCOPE
Lesson 17 STEEL
30) Once you make the change the
roof Bracing should look like
this.
 Informatio 4l | You may want to change
e Descrpion | Design| Lengtn | the endpost spacing on the
ML BRI Post & Beam frame so
D General Information Frame Mame you
e [Foet & 8eam only have one post for the
+-(Z] Loading Frame Tppe 50’ endwa”.
= E]'En;:tss |Pnst&Beam ﬂ 31) Open the
t é;g::;lutlénhrmamn Interior Column / Endpost Locations ... | FrameS/SChedU|e/PO
Insert a new Frame Description
4 [ Post & Beam (] i st & Beam folders, and
& Esertane Frae Ty [ Use Default Locations then rev|se the Post &_
+ E_‘]Rig\d rame (+) Ridge Intermediate Beam flle
+] RFEM (*) .
Location X 32) Then un-check the Use
o o T Default Locations,
/00 2 Endpas! and click on the Interior
Column/Endpost
cel Appl Hel .
L Locations button.
33) Then at the Locations
screen Insert the
e endpost at 25/0/0, and
Endpes = then OK out of the
B | screens.
Or Lacation At “—
Inzert Delete
< 5 Revise Delete All
'Tl Cancel | Help |
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Once Complete the building

should look like this.

34) Run pricing & edit reports

35) Verify all unpriced items &
either fix them or add money
for condition.

36) Rerun pricing and edit reports.

37) Should look like this.
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