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Hand Weld




kesd Structural Steel Beam Compared to
e Pre-engineered Beam of Equivalent
Strength




- Stress-Strain Curve
Stress

Fig 1. A stress—strain
curve typical of
structural steel

~ , 1. Ultimate Strength
3 2. Yield Strength

, 3. Rupture

4. Strain hardening

region

5. Necking region.

: ! A: Apparent stress
| 4 .5 } (F/Ao)

| : ; B: Actual stress

| 3 ' (F/A)

Strain



Concrete Compression
Strength

Loading for Entire Building x|

Building Code ] Live Lu:nau:l] ‘wind Lu:nau:l] S now Lu:nau:l1 5-3i3mic:1 Deflection Conditions | Feference Ualues] Mates ]

Bullding Code

The Builder is rezponszible for contacting Building Use / Importance Categary

e bl Bl TR~~~ project ]Standard Ocoupancy Structure :]
sty all code

Concrete Compression Strength. iz specific Bt U Cold For B il
Default 3000 psi _ [osasc =] [orast =] [
Minimum allowed is 2000 psi

Affects pinned and fixed base
plate design. |

Building Code &lias [Optional)

Aliaz Code [Max. B Characters, HOT Ophional if above ig not blank) |

Dnncrete Compression Strength |3|:":":|-|:I psi V' Perform Second-Order Analysis

Cancel




take advantage of higher
strength concrete when it’s
already specified on the
project.

*The strength of the concrete
used for the foundation design
may have a noticeable impact
on column base plates and
anchor rods.

*For the examples shown, the
base plate size and number of
Anchor Rods were noticeably
reduced when higher strength
of concrete specified for the
project is entered in
VPCommand.

Concrete Compression
Strength

Pinned Base Example:
100 kips

|

9 10%1° Plate
Fixed Base Example:
11.9 kips

l

720 "k

3000 psi
25"%12"x1" Plate

(16) 344" Bolts

100 kips

l

5000 psi

B"x8"x5/8" Plate

11.9 kips

25" 10" 25" Plate
i4) 3/4" Bolts




Pinned Base Sidewall Columns

o PRIMARY STRUCTURAL 2 of 17

BLUESCOPE —
Pinned Base Plates Z 1(01/10)

BUILDINGS

B1.4 Sidewsll Coliimis

(a) d=12" (b) 87" <d<12” fc] 5 ds8”

-— = 3" = =5 = g =5"—»
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i _I | _\T‘\._
outside face.‘ outside face L outside face |

by

by D‘ 1/2" Standard
0" Flush 0" Flush 0" Flush

1/2" Standard bs 1/2" Standard

Figure 1 Sidewall column base configurations

The default minimum exterior column base depth is 12". For this condition, a minimum 4-
anchor rod pattern is used as shown in Figure 1. A 5" anchor rod pitch and gage is standard
for this condition.




Fixed Base

4 Rod Pattern » 6 Rod Pattern

8 Rod Pattern _ 16 Rod Pattern

Figure 1 Standard fixed base plate configurations
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DESIGN PROCEDURES
CONNECTIONS

10of 20

Fixed Base Plates

' 2005 AISC Specification (ANSI/AISC 360-05) for Structural Steel Buildings, using either ASD or LRFD design
methods, and CAN/CSA $16-01 for Canada which uses LSD method.

1(06/10)




Modular
(Continuous

Clear Span
(Rigid Frame)

VP University
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Primary Frames

m Carry loads to the foundation

m Shop Coat is 1 mil thick and gray*
In color (bronze and red oxide also
avallable at additional cost).

m Spans and Eave Heights in
Increments of 1/16”

* as of VPCommand v8.0 February 14, 2010

VP University



Bolts

‘- All Structural Connections use A325T (Full Thread) Bolts
(optional A490)
« ASTM F1852 Tension Control Bolt Option still available.

The following is & sample-of one of the TC Wrench Manufactures (the dimesions may very per manufacture).

R 7T
e urfer Sockel

— gl T

» All Secondary Connections (except girt to jambs) will be
A325T (T = full-thread bolts) ¥2” x 132" plated bolts.

15

15



Pre-punched Holes

Jﬁ VP primary frames have pre-
punched holes for purlin
connections




b
Rafter to Column RAFTER BEAM
at the Haunch SPLICE

VP University



Typical Connections
(“A_’ ice__ plate)
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Top Bolted Face Bolted Vertical Bolting Plate






MOTE:
LAP BOLTS MUST BE INSTALLED
M THE OUTERMOST SET OF HOLES

Girt Clip

— 7" & B 1/2" GIRT CLIP (PG1)
| ; 2" GIRT CUP {GCD-)
{ . _ MaY BE SHOP

ZEE GIRT WELDED (GC1 OR GCA-)

REV. DATE: 07,/01/09 M. AT COLUMN

VP University



Primary Frame

Solid Web

Open Web

VP Uni



Primary Frames
Features & Benefits

m\What roof pitches are available
for Primary Frames?

—Usually 1/4:12 to 4:12, steeper
pitches available If needed

m\\Vhat IS the maximum eave
height allowed?

—As required by the end user

VP University
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Exterior Column Variations

Straight Straight Tape_red
Tapered  Straight

VP University

Tapered









Column Tapered-Straight




@ Straight Column Features &
= Benefits

Inset Girts

Columns can be hidden
within a finished wall

VP University



Interior Column Options

3-Plate Tube Pipe
Buil-up ~ (Square)

VP University
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Interior Columns

T SIZE
FILL ALL HOLES—

— INTERIGR TUBE
COLUMN { )

[ECTION

ACT E
FILL ALL HOLES—

INTERIO

TERIOR COLUMN
)

TERICRE PIPE CC
FULL FI

— INTERICR PIPE
COLUMMN (PCX—)




Interior Column - Pipe
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Primary Frames

Rigid Frame



Rigid

Frames

s WY\ A -

AN - — e —

Rigid Frame

18%

VP Univers



Rigid Frames (with crane
brackets)




Rigid Frame Cross
Section

R R el £

When a “CLEAR SPAN” is required

VP University



Ridge

VP University



VP University












Forces

VP University



Anchor Bolts




Rigid Frames
Features & Benefits

m Why or when should this type of
frame be used?

— When CLEAR SPANS are required
m How wide can a Rigid Frame be?

— VP has done them up to 300’
wide

VP University
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RF (Pitt Panthers)




Baumer Construction
Ft. Laramie, Ohio
Hickory Hill Concert Pavilion




Primary Frames

Continuous
Beam
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Continuous Beam Frame (CB-1)
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Continuous Beam Frames



%rd_,_Fd—rﬂn"E cflbT 1. 040 - P
) |
X
H3'-4° H3'-4° L3'-4

160 "-0"




=
Continuous Beam Frames
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Interior Column at CB




CB Frame with
Unequal Modules

VP University



CB Frame Options - Single
Slope

A0' -0 | 40 -0 |

VP University



Continuous Beam Frames
Features & Benefits

m When should this type of
frame be used?

— Wide Span Buildings

m \WWhat does adding interior
columns do to the rafter?

— Makes It lighter

VP University



Continuous Beam Frames
Features & Benefits

m How does this affect the price
of the rafter?

— The price decreases

mHow wide can a CB frame be?

— VP has done them over 800’
Wile[<

VP University
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Primary Frames

Unibeam Frames
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Unibeam Features &
Benefits

TYPICAL RIGID FRAME

VP University



Unibeam Features &
Benefits

More vertical clearance
at sidewalls

VP University



Unibeam Features & Benefits

Straight Columns
Vs. Tapered

VP University



Continuous/
Trusses=—

Truss Beam

VP University



Sept. 15, 1959 C. PRUDHON 2,904,139
METAL BUILDING FRAME TRUSS UNIT

Filed Jan. &, 1956 32 Sheets-Sheet 2

Truss Frame - 1959
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_~— TRUSS BEAM
g (TRY—)

A325 BOLTS

SEE ERECTIOM
DRANINGS FOR

EXACT SIZE
FILL ALL HOLES—~

o LOLUMN
fen-)

B, DAE 07010 m| HAUNCH CONNECTION

PFO1EZ
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Open Web Rafter
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Truss Beam




Continuous Truss

l l
T — TRUSS BEAM
S (TRK=)
. | =¥ #4325 BOLTS
SEE ERECTION
1 : DRAWINGS FOR
= = - EXACT SIZE
FILL ALL HOLE

REV. DATE 070108 W| CONTINUQUS TRUSS

PFOSFT FAFTER CANNECTION
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The Open Web

Advantage



Gambrel-Open Web




Open Web

m Manufacturing
avallability varies by
Service Center

— Alabama and
Wisconsin

m Lateral Bracing to
bottom cord

m Economical for
large span and
large interior grids

TRUSS TRUSS
£ BAY SPACE £

TUBE BRACE STRUT ——
(SEE ERECTION DWGS.) ."II

RODF SECONDARY I,I'II il |
MEMBER /

n,.n_ff':‘ 325 BOLT - ..':_-.'::1::'-"
(SEE ERECTION DWGS)

— CLEVIS PIN W/ COTTER PIN

| (SEE ERECTION DWes) /Dot OO

/ (SEE ERECTION DWGS)

\“TUBE BRACE STRUT oW TRUSS
(SEE ERECTION DWGS.)

OPEN WEB TRUSS INT/END FRAME BRACING
BR14D4 TUBE BRACE STRUT W/ LATERAL ROD BRACING




Crane — VP / Hybrid
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Sample Project
180 x 350 x 20

2006 IBC
35 psf GS
20 LL




Frame Comparisons

$35,000 - PRB
‘\‘$30,000 i RE
$25,000 - WE

$20,000 - ECB-1

$15,000 - ECT-1

$10,000 - CB-2

$5,000 f B CT-2

®0 Frame Type sP P&B

(Non-discounted prices shown)



Primary Frames

L ean-to Frames



Lean-To Frames

A3Z5 BOLTS
SEE ERECTION
DRAWINGS FOR
EXACT SIZE
FILL ALL HOLES

RAFTER BIEAM
(RBX-)

LEAN-TO
RAFTER BEAM
(RBX-)

REV. DATE: U7,/01/09 [REV. NO. 00

PFC2D2

LEAN-TO BEAM ATTACHMENT
AT EAVE LEAN-TO

COLUMN
MEMBER
(Cx=)

A325 BOLTS
SEE ERECTION
DRANINGS FOR
EXACT SIZE
FILL ALL HOLES

LEAN-TO
RAFTER BEAM
(RBX—)

REV. DATE: 07,/01/04 [REV. NO. 00

PFO2G2

LEAN-TO BEAM ATTACHMENT

BELOW EAVE LEAN-TO

VP University




Endwall Lean-To

VP University



At Eave Height Lean-To

VP University



- At Eave Lean-to connection




Below Eave Height
Lean-To

eCan add interior columns if needed.

Y| F?

VP University



CB Lean-to

Below eave Mainly large
Height or at eave lean-to
Lean-to

VP University




CT Lean-to

ey

VP University



Lean-T1T0




Primary
Frames

Endwall Framing
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Post & Beam End Frames

VP University



Components

“P&B” Rake Beam

|

Corner Posts

VP University



Typical Endpost
Spacing

==

e

Y,

&
.

| 13-0" | 25 l 24’ [ 25 l 13'-0"

100




Materials

Wi,

[

A R Y

Back-to-Back Cees 3-Plate Built-Up

Cornerpost and Endpost
G30 Acrylic; Rafter Is 3-plate

VP University



Materials

*Endposts are:
*G30 acrylic coated cold
formed CEEs
riveted back-to-back
CEEs
*Single CEE (inset girts
only)
«3-plate welded solution

as needed
Cornerpost and Endpost  «Tube and Hot Roll

G30 Acrylic; Rafter Is 3- endwall posts are an
plate option.

VP University



How a Post & Beam
Frame Works

The Rake Beam iIs designed as a
CONTINUOUS BEAM spanning across
the end posts




How a Post & Beam

Frame Works
?//%’:\/% ﬁ\\\’?

End posts span from the floor'to
the rake to support wind loads



How a Post & Beam
Frame Works

End posts also support the gravity loads
vertically, carrying them from the
Rake Beam to the foundation






Rigid Frame with End
Posts

End Posts can be
used with any frame

End Post
“EP”



Post and Beam Stability

m Automated diaphragm check;

m If fails, Rods may automatically be
designed...

m ...Initially at interior bay...
m ...Then at endbay(s)

112



113



Half-Load Frames with
End Posts

End Post g

(44 17
EP End Posts can be

used with any frame
type

VP University



Full-Load Frames with

End Posts
+ / =g d Post

m \When future
expansion is
expected

m End Posts can be
used with any
frame type

ENDPOST TO FULL FRAME
FULL FEAME EMNDWALL



Soldier Columns

COKPQSITE PURLIN
IF REG'D — DO MNAT
KH‘ITAEH TO WIMD STRUT

(2) 1/4—14 (55307)
WIND STRUT FSHRE. TYP. U.N.0.
{_TBG_}
SOLDIER (41 172" A325 BOLTS
COLUMNM W WASHERS EACH SIDE
{FIELZ DRILL 8/1B" DIA.
HOLES AS REQUIRED)

CLEWIS PIN W/ COTTER PN
{SEE CHART)

(4] 172"

A325 BOLTS

W WASHERS

/0)
SECTION A" SECTION Bﬁ

ROD DIAWMETER CLEVIS PIM
38" — 1 174" [ 1 1/4" PIN
1 3/8' — 1. 1,/2" | 1 1/2" PIN

TG 07/ 09 | Rev, 19:00 SOLDIER COLUMMN WIND STEUT

BR1&F2 LOW EAVE — ALL PURLINS




Soldier Columns




Primary Framing

Applied Design
Concepts and
Considerations



Primary Frames

Moment Resisting Frames

B
Load

VP University



P & B’s Are
NOT Moment Resisting

Load

VP University



Diaphragm is the metal panel’s
ability to resist loads within its

surface.
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N
N

Bracing or the diaphragm 4|||||I““‘||||||||||||““““N||||| “
action of wall panels is

required to resist wind loads
from the side of the building



Ledger Angle at End Frame
Location




Pinned and Rigid
Connection Types

Rigid Connections at the
haunches and rafter
splices

Pinned Connections
at the base

VP University



Standard Fixed Base

DESIGN PROCEDURES

//‘!’ CONNECTIONS 1 of 20

BLUESCOPE
BUILDINGS

Fixed Base Plates S 1(06/10)

4 Rod Pattern % 6 Rod Pattern

Z-esa-é-esa-é

i 4 @ e @

8 Rod Pattern 16 Rod Pattern b
f <S»c 0> <S>

g [ 1 .pI - Pro . e @ o e N
¢ P | .

fe

Figure 1 Standard fixed base plate configurations



Fixed Base Column

I]f._
B

Four Bolt




—

VP University



Frame Deflection
Considerations

= Vertical Deflection

|

Horizontal
Deflection / '

VP University



@ Unsupported Columns

Supported Members
have Flange Braces

Unsupported Members !
do not have Flange Braces.
(may or may not have girts)

VP University



z Unsupported Columns
and Rafters

m A column or rafter is considered
unsupported when it does not have
Lateral support.

m This condition occurs when there are
no flange braces attached to the
compression (Inside) flange.

m Unsupported columns are typically
more expensive than Supported.

VP University



Flange Bracing

COLUMN DEPTH |BR LOC (CONTIN)
0" THRU 28" 1"—10 1/27 N
/' /I CuP REQD W/
2 TR 60 THICK. FLANGES

WALL SECONDARY
MEMBER

BRACE
LOCATION LOCATION

WALL FLANGE BRACING
BRQO/J1 OUTSET SIDEWALL COL (CONTINUQUS & SIMPLE)




Special Curved Framing
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Special
Curved
Framing
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Primary Framing TIps

m The more you reduce the span of a
member the more you reduce the
cost (to a certain point)...

m Japered members most economical

m Span frames shortest distance In
building




Primary Framing Tips

m Gage Post and Beam most
economical endwall frame

m Reduce endbay span if possible
m Reduce Int. Col. Span near sidewalls

m Do Not specify deflection higher than
necessary

m Open Web frames economical with
large spans and heavy loads
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