Bracing Systems
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Wind Bracing Systems

HOW

BRACING
WORKS




The WIND load on Endwall panels...




IS dispersed through Endwall framing...




Into the Continuous Purlin system.




The Purlins transfer the load...




Into the roof Brace Rods.




The load travels through the Roof bracing...




through the Eave Purlin ...




to the wall Diagonal Bracing ...




...(or auxiliary bracing)...




Into the Building’s foundation.




Into the Building’s foundation.




Transverse (Perpendicular

to Sidewall)

Post & Beam Frame
(Requires Shear Wall or
other Bracing Systems

for lateral stability)

Shear Wall
(Endwall cladding
often provides

sufficient lateral
J— resistance)

Braced Fra
(May be required if endwa |
cladding is not sufficient) \ g
Figure 1 Transverse load resisting systems




Longitudinal (Perpendicular
to Endwall)

Figure 2 Longitudinal load resisting system




Standard EP Location
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efficient bracing pattern.
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If possible, kendpost spacing
similar at each endwall for a more
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Typical Rod Bracing Location

DESIGN PROCEDURES

Table 2 Location of braced bays “#F=7 | BRACING 10f 3
Niiiibici Braced Bays FULPINES 1 General = 1(10/09)
of bays | Minimum | Additional Roof or Wall Plane

(n) (default) e than
min. is required
3 middle .
4-7 | middle 2, n-1 ~ | A
8-12 | 2,n-1 3, n-2 ]
>12 | 2,n-1 4,n-3 :.
r )
Notes:

= Bay not braced
= Braced bay — primary locations. For available BENA lateral-force resisting systems see DP 5.4.

. The same DP section also explains the permissible combinations of framing systems

¢ |= Braced bay location when additional bays of bracing are needed



Wind Bracing Systems

Standard

Bracing
Methods




Diagonal Bracing

e VP standard bracing utilizes Diagonal
Bracing in the Roof and Walls.

e The bracing design Is determined by:
= Building Loads & Code
= Building Size

= Building Location




Diagonal Rod Bracing

otes about Diagonal Rod Bracing:

e Stiffest bracing system available
e Most economical bracing system
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Diagonal Rods

COLUMN / RAFTER

H&UNCH NOTE: FIELD CUT HOLES
IN INSET GIRTS AT
INTERFERENCE WITH RODS

ROD SLOT BACKING WALL BRACE
PLATE MAY EXIST ROD

HARDWARE INSTALLED

ROD SLOT BACAING __IN THS ORDER:
]

PLATE M&Y EXIST ) HILLSIDE ‘WASHER

FLAT WASHER "B"

FLAT WASHER "A"
HEX NUT

WASHERS
HARDWARE INSTALLED ROD DI HOT E B HILLSIOE
IN THIS ORDER: 3/8" 085321 096408 16040 043657
HILLSIDE WASHER 1/2” 095230 095872 095946 043657
. 5/8" 095233 095945 095946 043657

FLAT WASHER "B 374 095235 095946 095948 043658
FLAT WASHER “a" 778" 095237 095847 095848 043658
HEX NUT T 095238 DS5948 095949 043659
1 1/8' | 095239 055949 095948 013650

ST - S e RE. DRES/ 170 [, 02 ROD BRACING THRU ROD SLOT
378" T 5g533] 595408 18040 043857 BRC2J1 SIDEWALL COLUMM SHOWN / RAFTER SIMILAR

/2" 095230 095872 395946 043657
5/8" 085233 Q95945 095048 043857
374" 085235 (195546 85948 0436358
7/8" Na5237 (195947 (A5948 043658
1" 083238 0858458 085849 043859
1178 | 085739 095949 095949 043652

R, DATE5/10/10 [RE% 0. 01 RCD BRACING THRU ROD SLOT
BROZH1 COLUMM SHOWN / RAFTER SIMILAR




Diagonal Bracing Options
(Rods)

Eave

el







Brace Assembly

CLEVIS
ROD DIA. | wipk Mo

3/8" ou7ars2
1,/3" 097573
5/8" 085277
374" 095278
7/8" 095279
i 095280
/8" 095281
7740 0@5282 CGTTER PIN
3/8" 085874
/2" 096IH1

REV. DATE: DE/O08,10 |RE\.'. ND. 01 ROD BHAC|NG
BROZK1 CLEVIS ASSEMBLY
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Angle Bracing

m Bracing may be single rods or
angles depending upon
loading/design













Wind Bracing Systems

Alternative

Bracing
Methods




Rods are omitted from one sidewall.







= NO Torsional Allowed If...
- Torsion bracing Geometry/Environmental Limitations:
= Non-rectangular shape (maximum of 4 walls)
Span exceeds 50 ft.
Eave height exceeds 16 ft.
Roof pitch exceeds 1:12
Have less than 3 bays
Portal braces
Portal frames
Cantilevered columns (fixed base wind posts)
Partial height rods
Have lean-to frames
Has a mezzanine
Has a crane
Brittle finishes
Facades
Wind speed exceeds 110 mph
o For Canadian jobs: Basic wind pressure exceeds 32 psf
= High Seismic Applications (IBC/ASCE: SDC D, e or F).
o For Canadian jobs: Ig F5 S;0.2)> 0.35, and all post-disaster buildings




 Alternative Bracing Methods
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Tilotes About Torsional Bracing

® |Inexpensive
e Maximum building width of 50’

e Maximum eave height of 18’
e 100 mph maximum wind speed

e Minimum 3 bays

e Call your Service Center If close to these
parameters

38




Rod Brace to Floor

ROD FROM LEFT e ROD FRIM RIGHT

W/ CLEVIS &—=\ [ WITH COTTER KEY

WALL BRACE ROD i\ — CLEVIS PIN

TEE AMCHOR CLIP {__RE%)

* SEE ANCHOR BOZLT PLAN
FAR ANCHOR LOCATIGN

FEY, D&TE 9770108 |HE"-'. NG, Gl

MAIN DRAWING TITLE
BROSCZ SUB TITLE




Rod Mark Numbers

BRACING

LENGTH

MARK NUMBER KEY
COMMON GENERATED MARK NUMBERS

EN50A1VE R 11/04/2005




= Alternative Bracing Methods

Portal Bracing

N
_—

/

/

/

Portal Brace Includes:

ePortal Beam

eKnee Braces

e Additional column
support




NOTE: DO WOT ATTACH PAMEL (OR PAMEL CLIPS) TO PORTAL BRACE BEAM.

PORTAL BRACE BEAM

PORTAL BRACE
SUPPORT LOCATION

SEE
BR12H3

SEE

ROCF
PLAN FOR
PART #
{CPB_)

KMEE BRACE
__KBD

(4] 3/4" x 2 1/2"
4325 BOLTS
UMLESS NOTED
QTHERWISE

3/4" x 2 172"
A325 BOLTS
TYP EACH END

REY. OATE:OS/27,/10 |REU_ NG

BR11F1

PORTAL BRACING
KNEE BRACE CONMECTION




PORTAL BRACE
BEAM

KNEE BRACE
__KBED

L (2) 3/4" A325
BOLTS

UNLESS NOTED
OTHERWISE

374" w __ A325

TYP EACH EMD

FORTAL BRAGE
HEAM

KNEE BRACE
_KBD____

| — (4) 3/4" 4325
BOLTS

UNLESS NOTED
OTHERWISE

34 x _ A325
BOLTS
TP EACH END

REV. DATE:07/84 /08 [REV. NG 80

BRI11FD

PORTAL BRACING
KNEE BRACE COMMECTION (BOLTING PLATE)

REV. DATE:07/m1 /08 | FEV. NO. 0

BR11F4

PORTAL BRACING
KNEE BRACE CONMECTION (BOLTING KNIFE FLATE)




Bracing-Wind Posts

Bracing
New Bracing Option

Fixed Base Wind Post (with
automated Wind Post Base
Plate Design)

Use at sidewalls or endwalls
35’-0” max. eave height
Max. 24” column depth

Connection at main frame is
similar to that of portal frame




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







—_Alternative Bracing Methods

Notes About Portal Bracing
*More expensive than rod

eFlexible, not as stiff as diagonal
bracing

eMaximum eave height of 20’
eSpecial clearances possible










Portal Bracing???

& GASOLINE
i FLANIAEL
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Portal Frames

Portal Frame Includes:

Portal Frame Beam
Portal Frame Colum
_oad Transfer Clips
e Bolts and Nuts

T~




Portal Frame

4) A335 BOLTS

PRIMARY
PORTAL FRAME

\—1/2" ® 1 'IE“

E—325 BOLT
(4908D) TYP.

FLAMNGE BREACE REQUIRMEMTS:

FPORTAL COLUMM DEFTH | FLAMGE BRACE
> 24" & < 38" HFB4108

> 38" & < 48" HFBEBO32

i

(T}  FIELD DRILL /16" HOLES IN PRIMARY AND PORTAL FRAME WEBS
FOR FLANGE BRACE COMMECTIONS.

(@ DRILL 3/18" HOLE IN PORTAL FRAME COLUMM WEB APPROX. 2"
FRCM BOLTING PLATE @ BEAM €.

Rev, oTe 27,/01/08 | Rev. no. oo PORTAL FRAME DETAIL
BR12J1 COMMECTION TO FRAME




N

(2) £325 BOLTS

PRIMARY

100 w1 120 =
A—325 BOLT
{49080) TYP.

FLARGE BRACE REQUIRMENTS:

PORTAL COLUMM DEPTH | FLANGE HRACE
> 24" & < 38" HFB4106
> 28" & < 48" HFBEC32

(1) FIELD DRILL 8/18"HOLES IN PRIMARY AND PORTAL FRAME WEBS

FOR FLANGE BRACE COMMECTIONS.
&) DRILL &/18" HOLE IN PORTAL FRAME COLUMMN WEB APPROX. 2"

FROM BOLTING FLATE @ BEAM .

REV. DATE: Q7,01 ,/08 |RE‘J. MO,

BR1ZK1

FLUSH PORTAL FRAME CONNECTION
FLANGE BRACE COMNNECTION AND LOCATION




Portal Frame







Notes About Portal Frames
More expensive than rods

Relat|ve|y Stlff (can hold drift on frame)
Special clearances possible

(Hold column & rafter depths)
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Portal Frame
(typical Anchor Rod Detail)




Alternative Bracing Methods

>< -

Combination of Rods and Portal Frame

e May be more for building heights
above 20’ tall.

Floor




Thursday, January 03, 04 |0

ﬁ WP-Command - [0 ¢ ...




Bracing Comparisons

(Building Size = 200 x 300 x 19, I1BC, 85 MPH
Wind - Book Price Shown)

[ Rods
B Portal Brace
M Portal Frame

Bracing Type




SEE ERECTION DRAWINGS

FOR LOCATIONS ANMD FART MARKS

COLLIMM —/

BRACE ROD

CLEVIS PIN W/ COTTER PIN
[SEE ERECTION DWGS)

A325 BOLTS
SEE DRAWINGS FOR
SIZES AND QUANTITIES

BRACE STRUT (GAGE)
_ASB__

WHERE SLOTTED HOLES ARE PRESEMNT BCLTS ARE
SLIF CRITICAL AWD MUST BE FULLY PRE TENSIGHED.
FAYING SURFACES MUST BE PAINT FREE. |F PAINT
15 FOUND OM FAYING SURFACES IN SLOTTED
COMMECTIONS REMOVE WITH LIGHT GRINDING.
STANDARD HARDEMED WASHERS ARE REQUIRED OVER
ALL SLOTS.

REY., DATE: D7,/01,/08 [REV, NO.0OO

BR15J1

STRUT BRACING
GAGE STRUT ON WALL




Tube Strut
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BAY SPACE

ROOF SECOMDARY
MEMBER

BRACE ROD
(SEE ERECTION DWGS)

CLEVIS PIM W,/ CGTTER PIN
{SEE ERECTION DWGS}

JPEN WEB TRUSS

REY. DATE: D7,/01,/08 [REV. MO. 0D

BR14D1

OPEN WEB TRUSS INTERIOR FRAME BRACING
INTERIOR LATERAL ROD BRACING




_W-'_

t Truss Frame
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Rod Bracing at Facade

FIELD LOCATE SLOTS
ALONG INTERMEDIATE
GIRTS FOR RODS

SUPPORT RCODS

LOWER FAGADE
LIFTER (LFL-)
CENTER LIFTER ON
BOTTOM GIRT & FIELD
DRILL 9/16" HOLES

BRACE ROD SUPPCORT ROD

CLIF (CFCT)

FACADE BOTTOM
GIRT ¢

FACADE BOTTOM
GIRT

LIFTER SPACING:

BAY SPACE = 20°+ = 1/3 FOINTS
BAY SPACE = 10+ TO 20° = MIDSPAN
BAY SPACE = 10" OR LESS = NONE REQUIRED

SECTION A-A

NOTE:
UTILIZE THE CENTER
SLOT WHEM QNLY ONE

GIRT CORMER

CLIP {vCC-) ROD CONMECTS TO
THE LFL—
SEE ERECTION DWGS. -
FOR ROD LOCATIONS PEV. DT 07/1/04 [ 10 09 FACADE LIFTER AT BOTTOM GIRT

FS30CT STRUCTURAL FRAMING (BRACING)

R, DA 701 [ FACADE BRACE ROD AT CORNER
FS30E1 STRUCTURAL FRAMING ([BRACING)




JrAS erection proceeds all Brace Rods,
Flange Braces, Struts, Purlin/Girt Laps
should be installed before proceeding.

e All buildings will require some
temporary bracing until all erection is
complete ! Do NOT take any chances !










HuRREE:AE ARDREW
AMELET 24, 1992

FLZAI24 STATE FARVERS' MarKET




Bracing Tips

m Bracing most effective at 45 degree
angle

m Diagonal bracing always most
economical

m Consider Interior Column Bracing
at wide buildings

m Consider “shear walls’ with masonry,
etc.
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