A

ALLIANCE

“...Welcome! This is a presentation designed to
share with you some aspects of Cold-Formed Design
which we hope will spark for you a new perspective
about Metal Buildings and the many possibilities
available, the inherent strengths and some room for

Innovation....”
Gene Farach, PE

Principal Engineer
Alliance Engineering, Inc.
Baltimore’s Office
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“...A Little Personal Background!

Graduate of The University of Florida

Structural Engineer with thirty years of practice

Principal of The Farach Group...ten years

Author, Researcher, Instructor...

Participant on the “Twelfth International Specialty Conference of
Cold-Formed Steel Structures”...“Light-Gauge Engineering in
Today's Market — The Challenges!”

Avid Light-Gauge engineering contributor...

AN NN

AN




AN

)y )]

*...Just for fun and giggles!

Let us compare two framing elements...
4 A wooden 2x4 exterior wall framing stud
S A 3-5/8" 20 gauge exterior wall framing
stud
We are going to use 90 MPH wind...
We are going to assume that we do not have
significant axial load...
Compare the strength characteristics of the two
framing elements... ==
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“...Strength Comparison!”

Wind Loading...

Ogasic = 0.00256(V)’;
where...V =90 MPH ..
qBasic = 000256(90)2 =20.74 pSf

K Heignt _ 2_01[EJ ; for heights less than 15'-0"

Factor
z 9

where...z, =900 and a. = 9.5 for exposure C ..

Factor

2
KHeight — 20 15 )os — 085 Wind Pressure... N
900
g — 0.8(20.74)0.85 = 14.01psf
With Studs at16" o.c.:

W jvindward _ 5(14.01) ~18.8 Ibs/ft

2

|\/|=WL
8

where...w = uniformload and Lis the stud height...

itinovas _ 188@=2F ) o s _ g gkt

Wind

N
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...Strength Comparisont!...cont”

Stud Design Analysis...

Light-Gauge - using a 3-5/8CSJ20 by Dietrich... Wood - using a 2X4 — Southern Pine...

Properties: Properties:
A= 0.215in’ A** = 5.25in’
S, =0.309 in* and S_ =0.304 in’ sS4 = 3,063 in®
|, = 0.561in* S = 1.313in’
l., = 0.551in >4 = 5.359 in*
r.= 1.601ins éﬂ* = 0.984 in*
r,= 0.620ins F, = 625 psi
X, = -1.345ins F. = 350 psi
r, = 2.066 ins F. = 1500 psi
J= 0.000115

FCPerpendicuIar — 565 pSI

Cw = 0300 FParaIIeI _ 90 H
- v =90 psi
F = 40 ksi _
y _ E = 1,300,000 psi
E = 29,500,000 pSl 8'_ 2||
G= 11,300 psi L, =———(12)= 32.67ins
8I_2II

Lb = T(lZ) = 3267 inS

Studs are braced at third points...typical.
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...otrength Comparison!...cont”
Stud Design Analysis...

Light-Gauge - using a 3-5/8CSJ20 by Dietrich...
F, = ColoA c, where C, = 1.0

e

f

2 n*(29.5x10°
6, =—"E - ( ) 104.86 ksi; where K, =1.0

* KL, 2 (32.67 ]2
" 0.620

y

2
o, = l2 Gl T ECM;
Ar; (KtLt)

(29.2x10%)(0.3
- - 11.3x103(o.000115)+n( 2( )
0.215(2.066) (32.67)
G, = 90.59 ksi
r, - LO[2066)(0215) frrarrare,
0.309
F, = 140.11 ksi and...

0.56F, = 22.4 ksi
2.78F,=111.20 ksi<F, .. F, =F, =40 ksi
M, =S;F, = M, =0.304(40)=12.16“"

~ 8(12.16)
=0.010K/ =10.129!b
= g =000 102515

N



“...Strength Comparison!...cont”
Stud Design Analysis...

Light-Gauge - using a 3-5/8CSJ20 by Dietrich...cont.

L(SI_ZH)QJ .
A, =|———1]=0.272ins
= 360
((8'—2")12} .
A =|———7>—|=0.408ins
s 240
whso 0.272(384)29.5x1034(0.551) 0,00 4kipy _3 sslby
5(8'-2"(12)) " "
Wi 0.408(384)29.5x1034(0_551) 0,006 kip7 _ 5-52'b7
5(8'-2"(12)) n n
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“...Strength Comparison!...cont”
Stud Design Analysis...cont
Wood - using a 2X4 — Southern Pine...

l, =32.67 ins
Il=ﬂ=9.33:. 7£|£314.3 =1, =1.63(l,)+3d
d 3} d

2

|, =1.63(32.67)+3(3.5)=63.75 ins

. :\/Ie(d) :\/63.75(3.5):9958<50 oK
: . .

b? 1.5%
K,z =0.438, since COV; >0.11

Koo _0.438(1.3x106)

S =57,255 psi
R &) (9.958)°
Fe _57.255 _o o
FE 625
_ . _
1+i 1+Fb—E e
C = Fb _ Fb _ Fb
19 1.9 0.95

2
c, - 1+ 91.61[\/{1+ 91.61} ~ 91.61] ~1.00

1.9 1.9 0.95
C,=1.00
12V (21V%
C, =K, (%} (%} (Zle <1.0 where x = 20 for Southern Pine A



...Strength Comparison!...cont”
Stud Design Analysis...cont

Wood - using a 2X4 — Southern Pine...cont.

K, =1.0 (...for uniformly distributed load) ..

%20 Y20 20
c, -1.0(5:125 12 21 Y* _| a6
1.5 35) (817

C, =1.186 >C_ USE!
F, =1.186(625) = 741 psi
M, =F',(S,)=741(3.063) = 2,270" " = 189" "

8 189
—22.7Ib 1.89lb
(8 17Y’ / %‘

((8—2 )12] .
A, =|—7"|=0.272ins

360

(8'—2")12 ,
A, =|——=—|=0.408ins
200 240

Wi 0.272(384)1.3x}06 (5:359) _ 1 58105,
5(98) n

o - 0.408(384)1.3x}06 (5359) ., 67105/
5(98) n

N




“...Strength Comparison!...cont”

Stud Design Analysis...Summary!

Wood - using a 2X4 — Southern Pine...

Limiting Load:

Wi, =1.891D5/

A, =0.272ins

360

. =0.408 ins

%

w0 = 158105
boa0 _ _92 367|b/

1.89 12

14.01( )
1.58

—(1
14.01( )
2.367

—(1
14.01( )

A

max
p stress

12

1]_ 7 n

Spamax _

Yie0

S amax —
P& o

12

1!_ 4 [

12

2'-Q"

" ..Do these numbers in red look familiar?"

Light-Gauge - using a 3-5/8CSJ20 by Dietrich...
Limiting Load:

_ lbs
Wi, =10.12910S/
A, =0.2721ins

360

A, =0.408ins

zTo

wyie =3.6810S(

w20 =5.521bs/
10.129

SpalX = 401 (12)=8'-8"
qmax _ 3.68 ~
Spa Yo 14, Ol( )_
max _ 9.952 A Qg
Spa%m B 14.01(1 )_ 49
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“Brief History ..."
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Typical Cold Formed
Sections...

Typical Cold Formed Profiles...
Cold Forming Steel Deck Section...
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“Brief History ...cont”

v" The use of Cold Formed steel began on or about the 1850s in the
US and the UK...but, it was not until the 1942s when its use
became widely for use in steel buildings

v" Since 1946 the use and development of thin-walled Cold-Formed
steel has accelerated mostly due to the development of design
codes and the extensive research conducted at Cornell University
since 1939 under the direction of George Winter and other research
centers



“Brief - Cold Formed Steel...”

v" Steel Construction — two families of structural members:

M Hot-Rolled, and

M Cold-Formed
v" Hot-Rolled are the familiar structural shapes such as wide
flanges, channels, angles and structural plates and
Cold-Formed are metal studs, structural steel decks, tubes...
Structural sections are Cold-Formed from steel sheets, strips,
plates or flat bars in cold-forming machines or by press or

ENERN

bending press operations

v" The thicknesses vary from 0.0149 ins to 0.25 ins and up to 1 in
In the case of plates and flat bars

v'  Cold-Formed steel is used in car bodies, railway coaches,
various types of equipment, storage racks, grain bins,
transmission towers...We will limits our discussion to buildings.



“Brief - Cold Formed Steel...cont”

v' Advantages of the use of Cold-Formed members:

M Compared to Hot-Rolled shapes — it can be
manufactured for relatively light loads and spans

M Unusual sectional configurations can be produced
with excellent strength-to- weight ratios

M Nestable sections allow for compact packing and
shipping while providing greater strengths

M And among many others the manufacturing process
allows for a durable recyclable building material



“Brief - Cold Formed Steel...cont”

STEEL RECYCLING RATES AT A GLANCE

2005 STEEL RECYCLING RATES

Overall Rates Steel Can Recycling

T

Automobile Recycling

st ad
Byey Bu=Aoey soueddy 500z

(Reins 1 B UG
ajey Buyafoay uononiysuos gpoz

il

Structural Beams & Plates' Reinforcement Bars & Other ¢



Old Meets New In Orlando

ed Steel...Manufacturers”

“Cold Form
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“Cold Formed Steel...Manufacturers, cont”

Cemco
Unimast
AllSteel
AMICO
Dale
Dietrich Industries
AMICO/MAS
Clark
Bostwick
Incor
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“Cold Formed Steel...Manu

4

Not all stud are created equal...

600CS14P 0.0747 14 2,199 | 0.736 [ 3.758 | 1.253 |0.241 |0.487 |3.579 |1.123|0.186 33,614 [1.092 (0.001370(1.7893|2.574 |0.820
600CS16P 3 - L =3230 0.0598 | 16 | 1.827 |0.595 |3.068 | 1.023 [0.201 |0.368 [2.867 | 0.883 |0.142| 26,426 |[1.104 |0.000710|1.4887|2.590 [0.818
600CS18P W= 1.500 0.0478 18 1.429 | 0.480 | 2.491 | 0.830 |0.165 [0.289 |2.321 |0.712|0.115] 14,079 }1.114 [0.000365|1.2271|2.604 |0.817
6 C 14 6 0.074 2.31 0.720 3663 1221 2256 | 0226 0.414 50 36.6 30 0.723
6 C16 6 0.059 1.86 0578 2.966 09889 2.265 0.186 0.413 50 297 30 0.668
6 C18 6 0.047 1.49 0.463 2392 0797 2272 | 0152 0.413 33 15.8 19.8 0.663
PCS6x20 6.000 1.625 0.563 1.300 0.231 1.994 0.654 2.284 0.106 0.592 0.429 12,941
IIJCSEX18 B.ODOI 1.§25 [].563I 1.6l22 0.I320 2.467 0.822 2.274 0.1143 0|585 IO.42?I 16.280 !
|pes-6  x18 [6 |1-5/8|9/16|.425[3.000( 1.79 | 435 | 20,000 | .689 |2.599]0.866|2.27 |.172 [.143 | 583
20 | 1174 | 0300 |0.462 | 1820 | 0.607 | 2.462 | 0.108 | 0.094 | 0.600 | 0.354 [0.392 | 1.830 | 0.670 | 2.274 | 0.118 | 0.097 | 0.577 | 0.705 | —1.097 | 0.152 | 0.675 | 2.690 | 0.621 | 12085
6" 3340 3 | 1554 | 0.397 |0.456 | 2.394 | 0.798 | 2.456 | 0.140 | 0.122 | 0.594 | 0.469 | 0.385 | 2.407 [ 0.802 | 2.267 [ 0.153 | 0.126 [ 0.571 [ 0.699 | -1.086 | 0.357 | 1.131 | 2.577 | 0.823 | 16906
20 1.089 3121 | 1.5383 3 .4654". 2.2201 .0628_ .0536 | .4487_ .4503 __.000_124 2.3982 | -.7880|3.8119 | .8920 | 10,166
o | A |18 | 1423 | 4083 | 1.9992) .6423|2.2128| .0802| .0708 | 4431 | .5740|.000281|2.3871 | -7780|3.8414 | .8938 | 14,358
PCS-6 x 20 6.000 1.625 0.563 1.300 0.231 1,994 0.654 2.284 0.106 0.592 0.429 12,941
PCS-6 x 18 6.000 1.625 0.563 1.622 0.320 2.467 0.822 2.274 0.143 0.585 0.427 16,280
600 WC 14 0937 50 2.37 0.696 | 0.589 0.51 | 0.7137 | 30.00 3.538 1.176 2.258 0.203 0.564
16 L0937 | s0 1.87 | 0.550 | 0.465 | 0.45 |0.6554 | 30.00 | 2.809 0.934 2.263 0.158 0.559
18 .0937 | 33 1,48 | 0.435 l0.368 | 0.39 l0.6467 | 19.80, | 2.229 0.741 2.266 0,122 0,552
60SJ20 | 6 5.921 |1,2? 1.89 | 0.300 0,0359‘ 206 |O.500| 1.787 0.588 2.253 | 0.100 0.084 0.587 | 0.582 |0.0002| 0.8691 |1.109
60SJ18 5921 |1.63 2.43|0.397|0.0478 | 22.7 |0.500| 2.351 0.779 2.246 | 0.144 0.114 0.581 | 0.653 |0.0004 | 1.1239 | 1.098
C-6 x 14 6 1% 21 Y16 2.204 | 0.549 30,000 0.729 | 3.656 | 1.219 | 2.258 | 0.202 | 0.572 | 0.562 |36,570
C-6 x16 (5 ] 1% 21 Y16 1.791 | 0.444 29,208 0.675 | 2.972 | 0.991 | 2.267 | 0.167 | 0.579 | 0.562 |28,945
C-6 x18 (5 6 154 214 Y16 1.437 | 0.358 19,181 0.670 | 2.406 | 0.802 | 2.274 | 0.137 | 0.585 | 0.562 |15,383
C-6 x 20 (5 6 1% 214 s 1.039 | 0.257 17,572 0.600 | 1.743 | 0.581 | 2.271 | 0.090 | 0.553 | 0.508 |10,192

A



“Cold Formed Stee

l...Manufacturers, cont”

Manufacturer| Area | Ixx lyy | Sxx
Cemco 0.480 | 2.491 | 0.165 | 0.830
Unimast 0.397 | 2.351 | 0.144 | 0.779
AllSteel 0435 | 2229 | 0.122 | 0.741
AMICO 0.320 | 2.467 | 0.143 | 0.822

Dale 0.441 | 2.268 | 0.139 | 0.733
Dietrich 0.397 | 2.394 | 0.140 | 0.798
AMICO/MAS 0435 | 2599 | 0.172 | 0.866
Clark 0.320 | 2.467 | 0.143 | 0.822
Bostwick 0.463 | 2.392 | 0.152 | 0.797
Incor 0.358 | 2.406 | 0.137 | 0.802

v" Typical 6" — 18 gauge stud
v 1-5/8” flange width

A



“Role — Structural Engineer of Record”

v" Responsible for the Entire structural engineering aspects of the

project

Responsible for the Design and Code compliance

Responsible for the Coordination between Structural Specialties

and the structural design of the project

v" Responsible for the submission of the permitting Structural part of
the project

ENERN

[ Engineer of Record ]

A
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“Role — Specialty Engineer of Record”

v" Responsible for the Portion of the specialty services provided on

the project Only!

Responsible for the Design and Code compliance of the specialty

Responsible for providing the engineer of record with pertinent

information affecting the structural design of the project

v" Responsible for the submission of the specialty’s permitting part of
the project

ENERN

[Specialty Engineer of Record]

A
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“Specialty Engineer and Engineer of Record”

Present Practice — Pitfalls...

v

v

v

Specialty Engineer works for the manufacturing industry and the
primary goal is to sell product

Specialty Engineer is mostly concerned with the proprietary design
iIssues and lacks in the integral resolution of design solutions of the
whole...

Specialty Engineer’s “loyalty” rests with the manufacturer and not
with the project’s Owner...

Specialty Engineer in some instances works for the Contractor and
not the Engineer of Record

Engineer of Record divorces his work from that of the Specialty
Engineer providing for a division of responsibility not always in the
Interest of the project’'s Owner

Engineer of Record relies on the signed and sealed documents of
the Specialty Engineer a conflict of interest for the Owner A



15 Minu:~ Break...
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Development of Prescriptive
Method

AlSI STANDARD

General Provisions

L))

S LI T T

Design Specification for All Cold-Formed
Steel

ANSI Accredited Standards

[ s =
General Header Truss Prescriptive
Provisions Design Design Method
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“Truss Sys

Light Gauge Metal Iruss Types

Fitched or common briss k& chamehe fred by ks biangub rshape
and i most often used in mofoons o on.

Hat or pardle chord boaee b oocst often ased nblear oo Bat coof constnackion.

AR [N
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Fooe Truss With Chass Floor O Sood Truss
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(D\ _ DETAIL
L

BCALE 3/4%l'-0"

~__DETAIL

WAFER SELF
T ‘GRABBER"
CONT. STRUD. BCALE 3/4"sT
@ DETAIL e
3/4%'-0"
REGUIREMENTS

WOR, WITH ELEVATION FOR CONNECTION
AND GENERAL CONFIGURATION. PROVIDE UCJ-2¢BXIB(33)
TYPICAL, REFER TO GENERAL NOTES.



“Connections...cont’

Connection types...

Screwed

Welded...or

A combination thereof, and...
Others...
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‘Connections...cont”

Screw types...

Bugle Head Self Drilling © ﬁm.

&‘_f}}?iﬂ O Water Head Self Drilling

Pan Head Self Drilling 'E'C_EEE—“

=== 0 Flat Head Exterior Driller

Pancake Head Self Drilling © |4

ﬂi”‘;;‘:éq & Hex Head Self Drilling

Trim Head Self Drilling (3 m
@m O Flat Head "Breakaway" Winged Dnller

Water Head "Breakaway" Winged Driller ¢ P‘r.a— —

ﬂ‘im 0 Wafer Head Pilot Point Driller

Ribbed Exterior Driller ¢ ﬁ

A
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Screw allowable loads for design...

TABLE 1—METAL-TO-METAL CONNECTIONS, ALLOWABLE SCREW LOADS FOR TENSION AND SINGLE SHEAR (pounds)

GAGE OF MATERIAL NOT IN CONTACT WITH SCREW HEAD

GAGE OF MATERIAL IN CONTACT WITH SCREW HEAD

v

GAGE 25 25 20 20 18 18 16 16 14 14 12 12
Thickness (inch) 0.0188 | 0.0188 0346 0.0346 | 0.0451 | 0.0451 | 0.0565 | 0.0565 | 0.0713 | 0.0713 | 01017 | 0.1017

Thickness (mm) 18 18 33 33 43 43 54 54 68 68 97 97
F, =ksi 33 33 33 33 33 33 50 50 50 50 50 50

Allowable Nominal Shear |Tension | Shear |Tension| Shear |Tension | Shear |Tension | Shear |Tension | Shear |Tension

Loads Screw (pullout) (pullout) (pullout) (pullout) (pullout) (pullout)

Dia.
(inch)

#7 Streaker 0.151 98 40 327 89 — — — — — — — —
#8 Streaker 0.164 130 58 314 137 — — — — — — — —
#6 Self-drill 0.138 — — 223 95 319 115 317 — — — — —
#8 Self-drill 0.164 — — 272 108 418 136 382 177 405 180 — —
#10 Self-drill 0.19 — — 271 147 429 166 533 217 558 263 664 433
#12 Self-drill 0.216 — — 268 140 435 160 551 233 73 231 814 390
#14 Self-dril 0.250 — — 299 96 451 184 594 224 798 241 970 386

A
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“Connections...cont”

Weld types...

- |t MIN WELD " <t
. THROAT t,y >t

& Iy
{ { ¢

SEE ALSO THROAT OF FILLET WELD IN APPENDIX B

Figure 2.4A — Single Flare-Bevel Groove
Figure 2.3 — Fillet Welds (See 2.2.4.1) Weld (See 2.2.5(1))

A
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“Connections...cont”

Weld types...

t

T

r_‘ MINIMUM WELD
THROAT t,, = t
Single shear
h
"

FLARE-BEVEL-GROOVE
l ti FLARE-V-GROOVE

S = 4

Figure 2.4B — Single Shear in Flare-Groove Welds (See 2.2.5(2))

g PO

MINIMUM WELD
THROAT t,, =t

DOUBLE SHEAR

Flare-bevel-groove FLARE-V-GROOVE

g = 3

Figure 2.4C — Double Shear in Flare-Groove Welds (See 2.2.5(2))

A
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Weld types...

weld details

p

\IJ

Iransverse
loading

p

longiludinal
loading

lap joint
flllet welding

P p
lransverse longitudinal
loading loading

flare-bevel

groove weld

\

p
lransverse longitudinal
loading loading

T-joint
fillet welding

\B

longiludinal
loading

flare V-groove weld

tions...cont”

A

ALLIANCE



Construction Details—weld details (continued)

Weld types...

offsel — offset
‘/'-—vUSG "8
| stud

|
l
\“\\J P both stud

1"\ flanges

flare V-groove weld
multiple stud attachment

USG
C-closure

back

side

USG "CR”
funner

USG "SU" stud——= |

J

stud/joist assembly
weld attachment

both stud
flanges

USG 1%" CR
B channel

bolh sides

stud lateral bracing
weld attachment
(3%", 3%", & 4" members)

stud/runner weld attachment
alternate for fixlured fabrication
(panelization)

both stud
"\ flanges

stud/runner attachment
fillet weld

A



", ,}

“Connections...cont’

Examples...

3 L]
By 25Tk
o
3 i SYMMETRIC
" ABCUT ¢
% Tt
3 ” " 1]
- —
4 E{PA e[
= PROVIDE 1 1/2™a/1e "xIBGA, I I :
CONT. " U " BRACING STRID I
m CONNECTED BY L4x4XI8GA 2
CLIP ANGLE SCREW ATTACHED - -
W/ 4- 8x112 WAFER SELF
DRILLING SCREWS BY '‘GRABBER" A= ——
T A e (S5
/B\ DETAIL A\ DETAIL s

U SCALE 3/4"-0" \/ SCALE 3/4"sI-0"

NOTE: WORK WITH ELEVATION FOR CONNECTION REGUIREMENTS
AND GENERAL CONFIGURATION. PROVIDE UCJ-2x8XI6(33)
TYPICAL, REFER TO GENERAL NOTES.

A

ALLIANCE




ANSI/AWS D1.3-89
n American National Standard

Structural
Welding Code

Sheet Steel

American Welding Society

ANSI/AWS D1.1-94
An American National Standard

1994

Structural
Welding Code

Steel

AMERICAN WELDING SOCIETY

A

ALLIANCE



“Connections...cont — Pre-Manufactured”

= smpson |
-

siustls] e Commarcial
P —-—
D p—

Cold-Formed Steel "*'i'-'
Connectors -

For Residential and
Mid-Rise Construction

C-CFS06

(800) 998-5099

ALLIANCE

GINEERING



“Connections...cont’

Sample calculation...

N






“Pre-Engineered Buildings™

4 Eave Height |




“Pre-Engine ere ed Buildings...cont”

e Typical 2 -;ai
z - ing
Purlin Spac pumn spwng
= £]
2 §
o :
- w
g w
Building Width |
Span !
Building Width
. Typical Typical
r:-Tﬁ—‘Hﬁ%pacmg - Yw—‘;\m‘%pacmg
2 g
@ T
L @
w
L Building Width | _
0 ! Span
Building Width
. w  Typical
5-0 Puriin Spacing
= Typical §
% T’Lﬂ-‘ﬁaﬁ%pamng
5 N
> \\
8 g N
’ Ll i \\
| Building Width | N

| Building Width

—



N



Auodwoy Bupnaciruon Jwang L0OZE

‘uoHouLTju| e oy Aucdwon Bupnpoinuom seyng

O [PRlONE 8] B POUIDIMOD LSHEULLRJUL DY) |

Engine

"
=
5L.

£ (STRUCTURAL LINE)
CONTOUR EAVE
TRIM OR GUTTER

BUTLER ROOF
SYSTEM

. 2 .I'lr'l'lll‘l"‘l J‘ I'll lri'l ‘.I
VAR S

BUTLER WALL

INSULATION

DETAIL_NO. 1
1)'2

9

b 9 1/2° SIDEWALL GIRT
CIRT SPACING VARIES
AS PER HEICHT, WIND
LOAD CRITERIA AND
WALL PANEL TYPE.

DETAIL NO, 2

"z" PURLN |

' —xn”

MW

SECONDARY

ROOF @
STRUCTURAL T

®

?

MEMBERS

os

\//

LA,

£
=y
z|z
mE e
([ {C ——
2|z
1 —
ES
Ill_ —
gs _
£l8 O—————
=11
EE
ol&
Ely
E @—' W~
FS |

[

—END\I‘ALL SECTIONS MAY
BE BETWEEN 10" THRU
30° IN 6% INCREMENTS

A'I'I'ACH[NG! BUILDING

BRACED BAY

SEl

BRACING CAN BE LOCATED N
BAYS WHERE NO OPENINGS

OCCURE - USE WIND POSTS
QR PORTAL FRAMES

FOR “X™

0
BRACING AT BUILDING OPENINGS

# (STRUCTURAL LINE)

T BASE PLATE AND

ANCHOR BOLT
DIMENSIONS SEE
INFORMATION

COLUMM BASE PLATES
WMAY BE RECESSED
BELOW FINISH FLOOR

LR

—

FOUNDATION AS REQUIRED
BY LOCAL CONDITIONS

DETAIL_NO. 3

NOT TO SCALE

NOTES:

(TYPICAL FOR ALL COLUMNS)

Exorr

|
E HIGH SIDE CGL MAY NOT BE REQUIRED

F_SLOPE

DI
E WX ANCHOR BOLT AND CROSS SECTION

DRAWINGS FGR SPECIFIC INFORMATION,

SIDEWALL COLUMN BASE
PLATE AND ANCHOR BOLT
DETAILS SEE BUTLER

ADVANTAGE SOFTWARE -

NO. & SPACING OF PURLINS AS REQ'D. BY FRAME DIM'S.

SIDEWALL BAYS MAY BE SENEEH

! Q INCEE;ELHIEUUBH o-0TINE
t‘\\\\\\\\\\\\\\\\! SW = SIDEWALL STRUCTURAL
£ (5) - INSIDE FACE

OF WALL PANELS

SIDEWALL
STRUCTLRAL
/ LINE (€ )=,
-

TYPICAL SIDEWALL COLUMN

SETBACKS

;? EW — ENDWALL STRUCTURAL
UINE (&) — INSIDE FACE
OF WALL PANELS
ENDWALL SECTIONS MAY BE
BETWEEN 10" THROUGH 30
INCREMENTS

10 5/8°

SEE DET,
NO. 1

ROOF SLOPE

CAN BE 1/4:1
THROUGH -112 IN 1,?’1 S
INCREMENTS —————

END‘A‘J.LL. SIDE\'MLL AND INTERIQR OOLUBN
EPLATE AND ANCHO

nEr.euLs m BE FOUND IN THE EU‘ILER

ADVANTAGE SOFTWARE,

ALL COLUMN BASE PLATES MAY BE
RECESSED BELOW FLDOR LINE.

SIZE, LOCATIONS AND MWUMBER OF ANCHOR
BOLTS, BASE PLATE SIZE AND THICKNESS
AND CDLUHN IJIMENSH)NS SHALL BE AS
GEDGRAPHICAL LOCATION OF
EUILDING MILDING Ct}IJE REQUIREMENTS
RALL DIMENSION OF THE BUILDING.

SEE DET, NO, 3

SIDEWALL STRUCTURAL LINE (5W)
(INSIDE FACE OF WALL PANEL)

SEE DET.
NO. 2

4

A

8”7 VARIABLE LENGTH COLUM
REQUIRED AT HIGH SIDE OF WX
WHEN REQUIRED, DUE TO LOADS.

HING

ATT)
BUILDING

WXII-WIDTH EXTENSION
SINGLE SLOP
STRAIGHT COLUMN

D" THRU 30" IN 1,/8" INCREMENTS

THE Wxi_ENVELOPE FRAMES ARE
AVAILABLE IN EAVE HEIGHTS OF

THE WXn

ENVELOPE FRAME IS AVAILABLE IN WIDTHS

OF

TYPIC

20" THROUGH 80" IN 87 INCREMENTS,

AL WX Il FRAME SECTION

(i
3

WXII

BUTLER MANUFACTURING
COMPANY
PRS-

o T, WSS

| Y

ALLIANCE



u, L}

ngineered Buildings...cont”

f F BUTLER ROOF SYSTEM
1 SIDEWALL SUILER R00r SrsTEM § - SIDEWALL WITH INSULATION
CONTOUR STRUCTURAL LINE b ¢ CONTOUR STRUCTURAL LINE
GUTTER OR GUTTER OR
EAVE TRIM EAVE TRIM7
7| ; | EAVE CLOSURE
. FACTORY EAVE STRUT \rigeroLass INSULATION E;ﬁ%TGHRY
EAVE CLOSURE PUMCHED ON FRAME AND VAPOR RETARDER PHRENED
PURLINS o
BUTLER
————L FIBERGLASS INSULATION WALL SYSTEM —=
BUTLER AND VAPOR RETARDER
WALL SYSTEM
NOTE:
. " WIDE STRAIGHT COLUMNS WITH VERTICAL
NOTE: O aoE, SPLICES ARE A STANDARD OPTION
STRAIGHT COLUMNS WITH VERTICAL GIRT DETAIL WILL BE VERY SIMILAR
SPLICES ARE A STANDARD OPTION \
DETAIL WILL BE VERY SIMILAR
; CONCRETE FILLED
I]/ FLAT STOCK - =l "BOMD BEAM™ BLOCK
FLASHING —-l v :.'
; 1_ -
% 2- ﬂ» “SHADOWL'NE» oo
9 1/2° SIDEWALL GIRT (SHOWN), LE—-o-l-——m:E OF COLUMN MASONRY TIES OR
GIRT SPACING VAIRES AS PER ANCHORS IF REQUIRED
EAVE HEIGHT, WIND LOAD CRITERIA 4 (NOT 8Y BM.C.)
AND WALL PAMEL TYPE. 4| -
- p7 7 8
: F__4 AN
~ A2 I N >
. ~— STRUCTURAL LINE STRUCTURAL LINE § [ > :// . \
o B N\
W — AS REQUIRED VERTICAL CONTROL JOINT
PLAN AT SIDEWALL COLUMN © [EAGH COLUMN AND
COLUMN BASE PLATES MAY BE MASONRY UNIT )
RECESSED BELOW FINISHED FLOOR (8" CONC. BLOCK) 4 BOND BEAM TQ COLUMN
WALL, DESIGNED 10
7 FLooR une o e o COLUMN BASE PLATES MAY BE
R _ BMC. OOLUMN | RECESSED BELOW FINISHED FLOOR
al ) i /- FLOOR LINE
'FOUNDATION AS REQUIRED FLASHING AND O P }
BY LOCAL CONDITIONS WEEP_HOLES . PR
BY OTHERS L FOUNDATION AS REQUIRED
|"—‘ sk BY LOCAL CONDITIONS
- s -
/S, SECTION SEeTION
N1/ APPLICABLE TO ALL WIDESPAN FRAMES "/E.\‘
SCALE: 17 = 1'=0" \_5_/ APPLICABLE TO ALL WIDESPAN FRAMES
SCALE: 1" = 1"-0"
@ SIDEWALL METAL SIDING @ SIDEWALL MASONRY WAINSCOT
® WITH COLUMN & STRUCTURAL LINE ® WITH METAL ABOVE AND COLUMN INSET
m mmc:mp- mh:n"w m.ﬁmmhmﬂaﬁmmﬁ&m ::'- wittos natics. 0::w| your m-::‘lulv NH:.g:‘I:;.Ih-ﬂH-ﬁ C—wv‘: :l:mw
2001 Buter Wssufochuring Compasy 2001 Buber Mesufocheing Company

Detalis shown represant i Inbegration of seiected corventisnal molerisis with Buber Bulldirg Systems end ars et for
conabruction. Achsol desige con be provided on o specific project. Ses your Butier Bullder ® for more Informatisn.

ALLIANCE




. BUTLER ROOF SYSTEM
¥ -~ SIDEWALL WITH INSULATION
CONTOUR STRUCTURAL LINE
GUTTER OR
EAVE TRIM

EAVE CLG‘SURE/ i
SEAVE STRUT \ FiBERGLASS INSULATION Fgﬁgf&"[}
AND VAPOR RETARDER
ON FRAME PURLINS
BUTLER
WALL SYSTEM —=]
NOTE:
STRAIGHT COLUMNS WITH VERTICAL
SPLICES ARE A STANDARD OPTION
DETAIL WILL BE VERY SIMILAR
B" WIDE
CHANMEL
GIRT \
")
’-
FLAT STOCK T=
: —————————— INSULATED STEEL
FLASHING == STUD PARTITION
=
=
PLYWOOD SHEATHING
AR SPACE %

- FACE OF COLUMN
£ STRUCTURAL LINE

FAGE OF MASONRY——=fe2—|

BRICK FACING
WITH GALVANIZED
METAL WaLL TIES

COLUMMN BASE PLATES MAY BE
RECESSED BELOW FINISHED FLOOR

FLOOR LINE

FLASHING AND
WEEP HOLES

a4
" FOUNDATION AS REQUIRED
BY LOCAL CONDITIONS

BUTLER ROOF SYSTEM
WITH INSULATION

¥ - SIDEWALL

CONTOUR STRUCTURAL LINE
GUTTER OR
EAVE TRIM-
EAVE CLOSURE
EAVE_STRUT \.flegacggg INSULATION E;ﬁi‘é’ﬁgo
ON FRAME AND VARDE A PURLING
BUTLER
WALL SYSTEM —=
NOTE:
STRAIGHT COLUMNS WITH VERTICAL
SPLICES ARE A STANDARD OPTION
\ DETAIL WILL BE VERY SIMILAR
—e 4 14 FACE OF COLUMN
- SIDEWALL GIRT,
T ‘1{ GIRT SPACING VARIES AS PER
EAVE HEIGHT, WIND LOAD CRITERIA
AND WALL PANEL TYPE.
BASE ANGLE
OR 8" WIDE _
CHANNEL GIRT '1, MASONRY TIES OR

ANCHORS IF REQUIRED
(NOT BY B.M.C.)

-

CONCRETE FILLED
"BOND BEAM" BLOCK —=]

VERTICAL CONTROL JOINT
‘1! @ EACH COLUMN AND
WITHIN 4' OF CORNERS

BOND BEAM TO COLUMN
COLUMN BASE PLATES MAY BE

RECESSED BELOW FINISHED FLOOR
FLOOR LINE

]
FOUNDATION AS REQUIRED
BY LOCAL CONDITIONS

/3 SECTION
\_B_/ APPLICABLE TO ALL WIDESPAN FRAMES
SCALE: 1" = 1'-0"
@ SIDEWALL BRICK VEMEER WITH STEEL STUDS,

1 METAL ABOVE AND COLUMN INSET

e Aot i Coted o e B Bk B B Wit Comprn o b e

©1001 Iter Mamstachrng Compeny

Desalis shown represant Hha inlegro©on of sslectes conventlonal m“l“ﬂ' II"\ Dutier Buliding Systems ond ars nat for
conairisc¥ian, Actucl dealgn cen Ba provided on o spactlic project. Ses your Bubier Bullder @ for mors Informaticn.

/s SECTION
\_4_/ APPLICABLE TO ALL WIDESPAN FRAMES
SCALE: 1" = 1'=0"
@ SIDEWALL PARTIAL HEIGHT MASONRY WAINSCOT

® WITH COLUMN INSET

e Aot e oo Yo Teeer b Wbt o B Mameisutng Compa o b et

D001 WAer Worutacturing Campony

Desalis shown represant the integro®on of selected conversional materiols with lutier Bulliding Systems ond ars nat for
conalructien. Actucl dealgn con be provided on o spechle project. Ses your Buter Dullder 3 for mors Informaticn.

ALLIANCE



PARAPET COPING
NCT BY BMC
MR-24

ROOF PANEL
INSULATION

8" CONCRET FILLED 7 ™
"BOND BEAM® BLOCK, |
REINFORCED —_\_‘H_‘_‘ S

- PANEL CLIP

\ TRUSS PURLIN

ROOF BEAM

8" CONCRETE FILLED
"BOND BEAM™ BLOCK,
REINFORCED —

MASONRY TIES OR
ANCHORS IF REQUIRED
(NOT BY B.M.C.)

///////l\\\\\\\

VERTICAL CONTROL JOINT
@ EACH COLUMN AND
WITHIN 4' OF CORNERS

BOND BEAM TO COLUMN PLAN

FULL HEIGHT MASONRY
waLL (BRICK AND BLOCK
CAVITY WALL WITH
INSULATION), DESIGNED
TO CARRY IT'S OWN WIND
LOAD TO BMC COLUMN

\Y
\:\

FLASHING AND

WEEP HOLFS

B OTHERS — COLUMN BASE PLATES MAY BE
RECESSED BELOW FINISH FLOOR

FOUNDATION AS
REQUIRED BY
LOCAL CONDITIONS

#

/s SECTION

\_7_/ APPLICABLE TO ALL LANDMARK 2000 FRAMES
SCALE: 1/2" = 1"=0"

CONTOUR
GUTTER OR
EAVE TRIM

EAVE
CLOSURE -

FULL HEIGHT
MASONRY WALL
(BRICK AND
BLOCK)
DESIGNED TO
CARRY IT'S
OWN WIND LOAD
TO BMC COLUMN

¥ - SIDEWALL
STRUCTURAL LINE

BUTLER ROOF SYSTEM
WITH INSULATION

ON FRAME

EAVE STRUT \ FIBERGLASS INSULATION

e ) S

BEAM @ TOP
a

I FACTORY
PUNCHED
PURLING

AND VAPOR RETARDER

COURSE

| 8" BLOCK
/BE_ow AND
BETWEEN

FRAMES

NOTE:

STRAIGHT COLUMNS WITH VERTICAL
SPLICES ARE A STANDARD OPTION
DETAIL WILL BE VERY SIMILAR

1

[T concrere
FILLED
BOND BEAM

MASONRY TIES OR
ANCHORS IF REQUIRED
{NOT BY B.M.C.)

////T\\
4=

WVERTICAL CONTROL JOINT

@ EACH COLUMN AND
WITHIN 4' OF CORNERS

BOND BEAM TO COLUMN

COLUMN BASE PLATES MAY BE
RECESSED BELOW FINISHED FLOOR

Hr FLOOR LINE

/5 SECTION

)

FOUNDATION AS REQUIRED
BY LOCAL CONDITIONS

N3/ APPLICABLE TO ALL WIDESPAN FRAMES

SCALE: 1" = 1"=0"

<EomER>

SIDEWALL FULL HEIGHT BRICK VENEER AND MASONRY WALL
WITH PARAPET AND INTERIOR GUTTER

L]

<EImET>

®

SIDEWALL FULL HEIGHT BRICK VENEER & MASONRY WALL
WITH COLUMN INSET

Bufer Buliding Preduets er conslonly Deing Improved, heralors, Be information combolrad Sarsln s subjeet
chosgs bt nofion. Cortocl pour necrenl Bufler Bulider & ar uhwd.a‘a.wr,u-lnnm
B0 Auber Merutschuring Compony

Mlll Ihwﬂ represent the infegrotior of ~al lnuhrinli -M- lu"-w .ul‘G'l‘I Mmu

are not fer
far mors Informatien.

welected conventic:
. Actucl deslgn con be provided en o specifle praject. Ses

Detalls shown represant
canatnsctan.

Eulier Bullding Produsty ory tonsently beleg Imorovsd, Seralis, fhe infarmation confeirad barsie Ts

chonge whhout maticn. Comboct pour necred Buller Sulicer B or Bulier Momwlockuring

wosject o
for kateat irformation.

©200! Buter Menslschuring Compasy

e integro¥ion of selected convertional Mdd' -I'h Distiar lulluln' inhm ond are nd for
Actucl dealgn cen be provided on o specils project. Ses pour Bubher ormeatian.

dar mors In,

ALLIANCE



<

42 ¥E
24
<
&
— .
o

G 1N



%S e JIJ

(V¥

uildings — Homes..."”

AN

Throughout the world more builders are switching to steel
framing construction

USA - Structural Engineer with thirty years of practice

Principal of The Farach Group...ten years

Author, Researcher, Instructor...

Participant on the “Twelfth International Specialty Conference of
Cold-Formed Steel Structures”...“Light-Gauge Engineering in
Today’s Market — The Challenges!”

Avid Light-Gauge engineering contributor...

AN NN

AN



“Steel Buildings — Homes...”

Int. Joist Bearing — Standard Jolst Bridging — Standard
o e s = | e |
i iR E —
e
LN ] B i s et 1
4] Ny T\ e o e e

Web Stiffener - Standard

[EED Ladder Blocking — Single Joist Rim
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