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Course Description

Erection Engineering of Low-Rise Buildings
September 3, 2020

This session provides an overview of the steps taken by the Erector’s Engineer to ensure stability of
each stage of construction during structural steel erection of low-rise buildings. Topics include:

* AISC Code of Standard Practice requirements for the EOR and Erector
* Design standards / design guides

e The importance of load path

¢ Global stability

* Element stability (i.e., stability of long-span trusses)

e Temporary bracing / shoring design

* Staged construction considerations

* Design examples

: Smarter.
Stronger.
: Steel.

Steel Erection: Engineering and Execution
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Learning Objectives

*  Explain how the effect of shielding is addressed when calculating wind loads acting on
unenclosed buildings during construction.

« Identify a design choice that may ensure truss chord stability during erection without
temporary supports.

¢ Describe why the Occupational Safety and Health Administration (OSHA) requires four anchor
bolts for a column, and how the demand on those anchor bolt during erection can greatly
exceed OSHA requirements.

« Identify how the choice of moment connection detail can impact the erection of a steel frame.

: Smarter.

Steel Erection: Engineering and Execution
Erection Engineering of Low-Rise Buildings
September 3, 2020

Benjamin Miller, PE, SE

Project Engineer

Ruby+Associates, Inc. Structural Engineers
Bingham Farms, Ml
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* The Erector’s Perspective Aug. 27
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» Erection Engineering of High-Rise Buildings Sept. 10




AISC Live Webinar Series Steel Erection: Engineering and Execution

September 3, 2020 Session 2: Erection Engineering of Low-Rise Buildings
Presentation Outline What is a Low-Rise Building?
: ASCE 7-10:
1 : IntrOdUCtlon Enclosed or partially enclosed buildings that comply
2. Industry Codes, Standards, and Guides with the following conditions:
1. Mean roof height h less than or equal to 60ft.
3. Stability Analysis — Global and Local 2. Mean oot height h does ot exceed st
4. Effects of Staged Construction
5. Connection Design’s Affect on Stability
6. Summary

What is Erection Engineering and Who Needs It? Why is Erection Engineering needed?

ODRD designs for stability and
structural adequacy in the final,
completed condition.

Design of a system which maintains
stability during each stage of
construction of the structural steel

frame.
Erector is responsible for stability

during each phase/sequence of

Most directly, the Structural Steel .
construction.

Erector needs the services of an

Erection Engineer. Incomplete structures may not be

stable without temporary measures
during construction.
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American Institute of Steel Construction




AISC Live Webinar Series
September 3, 2020

Presentation Outline

Introduction

Industry Codes, Standards, and Guides
Stability Analysis — Global and Local
Effects of Staged Construction
Connection Design’s Affect on Stability
Summary

o0k whN =
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Industry Codes, Standards, and Guides

Section M4.2.
The frame of structural steel buildings shall
be carried up true and plumb within the
* Specificution limits defined in Code of Standard Practice
Tor Stroctural Steel Buildings Chapter 7. As erection progresses, the
structure shall be secured to support dead,
erection and other loads anticipated to occur
during the period of erection. Temporary
bracing shall be provided, in accordance
with the requirements of the Code of
Standard Practice, wherever necessary to
support the loads to which the structure may
be subjected, including equipment and the
operation of same. Such bracing shall be
left in place as long as required for safety.

BuILOMG

2205.1 General. The design, fabrication and erection
of structural steel elements in buildings, structures and
portions thereof shall be in accordance with AISC 360.

Industry Codes, Standards, and Guides

Section 7.10.3.

Based upon the information provided in accordance with

Sections 7.10.1 and 7.10.2, the erector shall determine, furnish

and install all temporary supports, such as temporary guys,

beams, falsework, cribbing or other elements required for the
Specification erection operation. These temporary supports shall be

for Structural Steel Buildings sufficient to secure the bare structural steel framing or any

portion thereof against load that are likely to be encountered

during erection, including those due to wind and those that

result from erection operations...

Section 7.10.4.

- | o Syt ...Temporary supports provided by the erector shall remain in
place until the portion of the structural steel frame that they
brace is complete and the lateral force-resisting system and
connecting diaphragm elements identified by the owner's
designated representative for design in accordance with
Section 7.10.1 are installed...
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ASCE 37 — Chapter 6

Design Loads
on Structures
during Construction

6.2 WIND

Except as modified herein, wind loads shall be calculated
in accordance with procedures in ASCE/SEI 7-10.

Design wind pressures shall be based on design wind
speeds calculated in accordance with Section 6.2.1. The
minimum wind pressure of 16psf (0.77kN/m?) specified
by ASCE/SEI 7-10 need not be applied.

6.2.1 Design Wind Speed The design wind speed shall
be taken as the following factor times the basic wind speed
in ASCE/SEI 7-10, except as required in Section 6.2.1.1.1.

Construction Period Factor
Less than six weeks 0.75
From six weeks to one year 0.8
From one to two years 0.85
From two to five years 0.9

ASCE 37 — Chapter 6 Example

Risk Category Il structure in Detroit, MI

ASCE 7-10 wind map - 115mph design wind speed

Design Loads
on Structures
during Construction

Structure erected in 6weeks to 1 year time period - 0.8 factor

Erection Period Design Wind = 0.8*115mph = 92mph

92mph is input in the velocity pressure equation given in ASCE 7.

q; = 0.00256(K,)(Kx)(Ka)(V?)

If K,=1.0, K;=0.85, Exposure B with K, = 0.85

q,=15.7 PSF

How is this pressure applied to the structure?

ASCE 37 — Chapter 6

Design Loads
on Structures
during Construction

vorks without Cladding Structures shall
tof wind acting upon successive unenclosed

components.

Treatment of staging. shoring. and falsework with a
regular rectangular plan as trussed towers in accordance
with ASCE/SEI 7-10 shall be permissible. Unless detailed
analyses are performed to show that lower loads may be
used. no allowance shall be given for shielding of succes
sive rows or towers.

For unenclosed frames and structural elements, wind
loads shall be calculated for each element. Unless detailed
analyses are performed, load reductions duc to shiclding
of clements in such structures with repetitive patterns of
elements shall be as follows:

1. The loads on the first three rows of clements along
the direction parallel to the wind shall not be reduced
for shielding.

. The loads on the fourth and subsequent rows shall be
permitted to be reduced by 15%.

. Wind load allowances shall be calculated for all
exposed interior partitions, temporary enclo-
sures, signs, construction materials, and equipment
on or supported by the structure. These loads shall be
added to the loads on structural elements.

©

18
ASCE 7 — Wind Loads on Other Structures
* 29.4: Design Wind Loads - ...Solid Signs?
* 29.5: Design Wind Loads - ...Lattice Framework?
20
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AISC Design Guide 10 — Section 2.2.1

ASCE/SEI 7-10 does not specifically address main wind
force-resisting system (MWFRS) wind loading on bare
frame open structures. It does however address certain other
structures in Chapter 29, such as solid freestanding walls and
solid signs, other structures, rooftop structures and equip-
ment, parapets, and roof overhangs. It is the judgment of the
authors that the provisions for signs are the best analogous
geometries to the surfaces of bare frame open structures.
Thus, the appropriate equation for design wind force, F, on
bare frame structures is ASCE/SEI 7-10, Equation 29.4-1:

F=q,GCA,
(ASCE/SEI 7-10 Eq. 29.4-1)

Erection Bracing of
Low-Rise Structural
Steel Buildings @@ &=

Steel Erection: Engineering and Execution
Session 2: Erection Engineering of Low-Rise Buildings

AISC Design Guide 10 — Element Shielding

Shielding of multiple parallel elements can also be evalu-
ated using the following equation taken from DIN 1055
Actions on Structures—Part 4: Wind Loads (DIN, 2005). See
Figures 2-1 and 2-2. Note that the variables a, d, and [ used
in these figures are in consistent units. The total factored
area, A, is determined using Equation 2-1:

A=[1n+(n=2)?] @1

Erection Bracing of
Low-Rise Structural
Steel Buildings @@ &=
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AISC Design Guide 10 — Element Shielding
k i 7 1|+ Apply DIN 1055 to infill members
£ H within the red box.
- Beam — W21x50
: E EREEER § 1| - span-—4sft
§ Wind Direction § + Spacing — 10ft
w21 v 21 b, i e w2116 e « Solidity Ratio, ¢ — 1.0
- ald ratio — 120"/20.8" = 5.77
g g g § » Number of elements, n = 20
g 2 E i+ A, =45(20.8")(1/12") = 78it2
i i * n=0.36 > 0.4 to be conservative
IEEEERERERE d g 82 g g g g gy A=[130.4+(20-20047U78R)
eg g g g g g g g ¢ 80§ § & g ¢ ¢ g =333.8
: £ = 334ft2
N
ROOF - PLAN VIEW u-@}|
24
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AISC Design Guide 10 — Element Shieldin . .
9 9 Presentation Outline
10 ald=25
e 0 » 1. Introduction
! 0 = 2. Industry Codes, Standards, and Guides
125
o . 3. Stability Analysis — Global and Local
Pl : s 4. Effects of Staged Construction
- 2 05 i i , .
o . 5 5. Connection Design’s Affect on Stability
- 1 oo
= ——]
> 03 — 6. Summary
1" 02 \\
. : o 3.2
LA el ad<125 16 N0
’ ¥ 5 - 00 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 09 1.0
" 2 ¢. Solidity Ratio
Fax, Parawes ¥ BN, Fig. 2-2. Stacking factor versus solidity ratio (DIN, 2005).
25 26
Stability Analysis — Global and Local Sequence Blocking Diagram
s Lateral Load Resisting
System consists of concrete
slab on metal deck
diaphragms at floor levels
spanning horizontally to
vertical bracing at Grid 1 and
Grid 8 and moment frames at
?té::f;.'| [:: i Grid A and Grid F.
At the roof level, the
diaphragm consists of metal
BEQ0EL] [Eea .:.3_| HED 104 - roof deck only spanning to the
|"‘F"' ! {Ea |*F: L vertical bracing and moment
J [ l l , [ frames.
N
ROOF - PLAN VIEW  « -@}1
27 ’ 28
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Sequence Blocking Diagram

Elevation Along Grid A — Looking North

Sequenced Analysis — Seq 101 thru 108

Sequenced Analysis — Seq 101 Erected

« Is this structure stable without temporary
measures?

* What possible elements of the permanent
structure can provide stability during steel
erection?

« Does the moment frame along Grid

A maintain stability along Grid A?
« Depends on the connection
type.

* Does column anchorage to
foundation have sufficient strength
to act as a fixed base?

« Depends on the AR layout,
size, embed, etc...

For this example, lets assume

moment connections are field

welded CJP and anchorage does

LIy not provide base fixity.

0y .

ASCE 37 — Chapter 6 Example

Risk Category Il structure in Detroit, MI

ASCE 7-10 wind map = 115mph design wind speed
Design Loads
on Structures
during Construction

Structure erected in 6weeks to 1 year time period - 0.8 factor

Erection Period Design Wind = 0.8*115mph = 92mph

92mph is input in the velocity pressure equation given in ASCE 7.

9, = 0.00256(K,)(K)(Ka)(V?)

If K,=1.0, K;=0.85, Exposure B with K, = 0.85 (Height = 60ft)

+ q,=15.7 PSF

32
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F = an(G)(C(AS)

* q,=15.7psf
+ G=085
+ CG=1.9

easterly wind

to easterly wind.

« Design Force is given by equation 29.4-1

« A, = 172 ft? (accounting for shielding per
DG 10 methodology)

* F =4361Ibs @ each floor level due to

ASCE 7-10: 29.4 — Solid Signs

T Al Feights

g

Tresign Wind Loads
Figure 25

I

Force Coefficionts, Cr

" Solid F; ing Walls

|_& Solid Freestanding Signs

The total design force on the columns (A =
109 ft2) at each Grid line is F = 2621 Ibs, due

Base Shear on Grid A = 6982 - 7000 Ibs

ASCE 7-10 Figure 29.4-1

33

Steel Erection: Engineering and Execution
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ASCE 7-10: 29.5 — Lattice Frameworks

« Design Force is given by equation 29.4-1
F = q,(G)(C(A)

* q,=15.7psf
+ G=085
+ C=18
« A =562 ft2

F = 13,500Ibs total base shear

Fgig = 6750Ibs

grid =

Comparable design wind load between the
two sections of ASCE 7.

Rounded Members

€ i‘;‘mﬁ;‘::”g Dfq,<25 | Dfq,>25
(D4, €53 | D4, >53)
<0.1 2.0 1.2 08
0.1t00.29 1.8 13 0.9
031007 1.6 1.5 1.1

ASCE 7-10 Figure 29.5-2

| (e

Sequenced Analysis — Seq 101; Grid A Temp. Bracing

I P il Q E  [F=zieiis
[F = 874 Ibs] [F=8747bs] o [F=8741bs]

I ——

>< F=2181 bs

BRACING OPTION B

F-2181 ba

Feeies F- s
h— A
{ s .
SN
- ™

H L

BHACING DETION &

F = 874 |

——
F-zmims

35
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Cable Bracing Design
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Cable Bracing Design
)

Cable Bracing

[py———— ) WIRE ROPE CLIPS. @
BEAN, OR J0ST BC, PER MANUFACTURER'S
OR JOIST GROER 6C .‘ S SPECFICATIONS
_i; ! ! Ve e

¢ TURNBUCKLE, MIN
A 5/8' INRC x\?s]
L3 /4 PRE-TENSION

\ iyl
H GENERAL NOTES
! ! i v

‘ /8% IWRC XIPS
|

7/8 WRC XPS
WRE ROPE CHOKER,
N
5/8° MRC XPS
PRE-TENSION
PER EP-
GENERAL NOTES

WIRE ROPE CHOKER,
MIN.

WRE ROPE CLPS i
PER MANUFACTURER'S IR S
SPECKICATIONS

e
—
2

37 38
Example Project 2: . .
- PCI: Architectural Precast Concrete Third Ed.
«  2-Story Industrial
*  SOMD at Level 2 ,
* Metal Roof Deck “After erection, each panel must TR bt o AnERaET LR e e e R
« LLRS - Precast Shear Wall be stable and offer resistanceto "W L F ¢ ¢ v ¢ s iy b
wind, accidental impact, and i i |
. L loads that may be imposed due
Two Erection Options: to other construction operations.” I =
1. Start erection of steel [' ‘ ,{.___ = =
frame first then install - 1 1
precast panels.
2. Start erection of precast Tilt-up wall brace
panels first then install
steel frame.
39 40
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® ® ®
e,
’ TOP OF EMBED PLATE - - e i : =
0 DAHEAOEDSTUD VELD /( i 8 e B ;- 1

wxexizxcon [ ] SESaeion roRiEnom e
-_ ~n ¥ oee
Rt | —\W D T
| | . G
=t LT .

i
e ‘

- b e, = i i |27 R T
o o mmmmvmzms /0| . L Ll * Yy
™ semsemcowto * i iR 2 I
e
e ik
(£ SECTION/ DETAIL i s i W14x74 Temporary bracing, typical
- &/ == Tilt-up wall brace o P Y o
@ 4“1 @ 42

Presentation Outline Stability Analysis — Global and Local

Introduction < 100%-0" > 75-0" >< 100%-0" >
Industry Codes, Standards, and Guides
Stability Analysis — Global a_nd Local NTAVAVAVAVTAY NAVAVAV /A 7aN) NANZANZAN 4
Effects of Staged Construction
Connection Design’s Affect on Stability
Summary

o0k wh

44
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Truss Stability — Under Hook Truss Stability — Under Hook

W T '*—-_ _
———— e

Chord Axial Load

.51

T iy Chord Axial Unity
17 ] @ )
I j " 4| ~
Y 45 - 46

Truss Stability — At Set Truss Stability — At Set

591

05 Truss is guyed in each
direction with cable prior
Chord Axial Load to releasing the truss .
from the crane hook. 2
Given the truss chords are oriented with their e
web vertical, at truss set, the compression in the \
top chord results in a unity of 5.91, which means
the truss cannot be released from the rigging
- without other supplementary stability bracing. - \\
i ) i ) A
I@ 47 I@ \ 48
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Truss Stability — At Set

800" £ 100"

206

Vit

6 1/21
———(3) WRE ROPE CLPS (WN) (IYP)

€ ()

(3) WRE ROPE CLPS (UN) (NVP) ) PE CLPS (N) (VF)

AW-JAW TURNBUCKLER | :

D BOTH
ERSEY SRS
. ° € 0 A = e
Tix- 2 P = 6 1/21 (MN). AVl
b

[t b
| 5
BV 49

Steel Erection: Engineering and Execution
Session 2: Erection Engineering of Low-Rise Buildings

Truss Stability — At Set

.85

04

If the truss chords were oriented with their web
horizontal, this truss could be released from the
crane without supplemental stability bracing.

50

Truss Stability — Comp. Chord Aspect Ratio

Rule of Thumb:

L/b < 80: Stability of chord likely ok
80 <L/b <100: Design check of chord is necessary
* 100 < L/b: Secondary bracing likely required

L = maximum dimension (inches) of:
« Distance between lifting points
Length of cantilever portion of lift
» Distance between braced points
» Distance between points of support

b = width of compression flange (inches)

Copyright © 2020
American Institute of Steel Construction

Presentation Outline

Introduction

Industry Codes and Standards
Stability Analysis — Global and Local
Effects of Staged Construction
Connection Design’s Affect on Stability
Summary

IR I

52
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Nippert Stadium Nippert Stadium

Temporary
Cabte Brace

54

Flex Field Truss Shoring Flex Field Truss Shoring

® ® ® @ ® EOED

55 56

opyright © 2020
merican Institute of Steel Construction

14



AISC Live Webinar Series

Steel Erection: Engineering and Execution
September 3, 2020

Session 2: Erection Engineering of Low-Rise Buildings

Flex Field Truss Shoring Presentation Outline

FOR AN ENVELOPE ONLY. REFER TO THE DIGITAL FABRICATION
MODEL FOR EXACT SIZE AND LOCATIONS. ALL MEMBER SIZES ARE
SUBJECT TO FURTHER REFINEMENT PRIOR TO ISSUANCE OF
CONSTRUCTION DOCUMENTS.

57

N L g 1. Introduction
| i 2. Industry Codes and Standards
TS W, 1 R - .
- L], 3. Stability Analysis — Global and Local
4. Effects of Staged Construction
5. Connection Design’s Affect on Stability
LONGITUDINAL RIDGE TRUSS STEEL SIZES 6. Summ ary
| ELEMENT NORTH SOUTH
| TOP CHORD | W14x68-W14x99 |  W14x68 - W14x90
BOTTOM CHORD W14x68 - W14x90 W14x90
DIAGONAL W12x65 - W12x79 W12x65 - W12x79
VERTICAL W12x26 - W14x68 W12x26 - W14x68

Copyright © 2020
American Institute of Steel Construction

58
2 Load case/Resulting anchor forces
OSHA - (4) Anchor rods per column for
. . Load case: Design loads
300Ib load 18” away from centerline.
Anchor reactions [Ib] ( )
Mancnore = 450Ib-ft Tansion o FTanekon, Corpresson) Ds | O
UT Anchor Tension force Shear force Shear force x _ Shear force y
1 283 0
® o]
2 102 o o o Tension Eompression
3 283 0 [ ]
4 102 0 0 0
I O4 O3
max. concrete compressive strain: 0.01 [%eo]
max. concrete compressive stress: 56 [psi]
resulting tension force in (x/y)=(-0.941/0.000): 769 [Ib]
resulting compression force in (x/y)=(6.083/0.000): 769 [Ib]
Anchor forces based on a rigid base plate assumption!
3 Tension load
& Load N, [Ib] Capacity ¢ N, [Ib] _ Utilization By = Nya/p Ny Status
Steel Strength* 283 14,529 2 OK
Pullout Strength* 283 15,305 2 OK
Concrete Breakout Strength** 769 37,598 3 OK
¥ Concrete Side-Face Blowout, direction ** N/A N/A N/A N/A
59 60
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2 Load case/Resulting anchor forces y
Load case: Design loads ?
Anchor reactions [Ib] Os Os
Tension force: (+Tension, -Compression) ~
Anchor Tension force Shear force Shear force x _Shear force y
1 20,163 0 0 0 . o ®
2 7.256 0 0 0 Tension Eompression
3 20,163 0 0 0
4 7,256 ] 0 0 ~ P
O Qa2
max. concrete compressive strain: 0.92 [%o]
max. concrete compressive stress: 3,987 [psi]
resulting tension force in (x/y)=(-0.941/0.000): 54,838 [Ib]
resulting compression force in (x/y)=(6.083/0.000): 54,838 [Ib]
Anchor forces based on a rigid base plate assumption!
Wind Loads: 3 Tension load
Beams (W 1 6) —31 p|f (2nd fl I‘); 35_7p|f (3rd fl I‘) Load N,, [Ib] Capacity ¢ N, [Ib] _ Utilization By = Nyo/¢ N, Status
Steel Strength* 20,163 14,529 139 not recommended
Column (W12) — 15.6plf to 19.0plf Pullout Strength* 20,163 15,306 132 not recommended
e . - e Concrete Breakout Strength** 54,838 37,598 146 not recommended
e Results in My, = 32,100Ib-ft . "
ase Concrete Side-Face Blowout, direction N/A N/A N/A N/A
: 7 61 : ) 62
i i ign’s Affect Stabilit
Preferred Anchorage Detail 5. Connection Design’s Affect on Stability
O % OF COLUMN
2 Load case/Resulting anchor forces y
ssozs e
of Load ase Dosignioads -
o o scounsiscenne ]
-, v oo 1] 0 o — e
Tension frce: (+Tension, -Compression) FonGEs AL weB comecon FUNGE PLTYP) S AS
» Anchor Tension force  Shear force  Shear force x _ Shear force y. 'REQUIRED PROVIDE DECK
g [E— v o e
= 3 : g o o o . . ] vescoumenmTe SEEPUNFOR R i i COMECTIONS AS REQUIED
. 3 12,808 o 0 o Tersien PIRESRCN a8 COLUMN SCHEDULE N wus || VA I v N
4 0 0 0 0 | = | _J
max. concrete compressive stiain 029 % o O; —— 1S 8BoLTS connecTIo N 3 N
max. concrele compressive stress: 1.267 [psi] ! 2 SEE PLAN TopeveLoe beA $ N
osuiting fension forco in (y)=(-7 000/0.000) 25616 ] - sackenpATE oy ATeS + + <
B oo ) £
chororce based on g esepstesssumpin! TS e =} .
3 Tension load J— — = SERPUTE
e |
ond N, 1 Copachy pb ] ilmtion sy g Stmn ;
Sl Sangi 2808 Ta529 3 oK TYPICAL BEAM - COLUMN SErTASREQURED o -
. : e —
Pulout Seng 2200 5205 o ox FLANGE MOMENT CONNECTION s i
Concrete Breakout Strenglh™™ 25616 28622 %0 oK NS TOUATCH FUGE PLATE B DOUBLER PLATE
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Presentation Outline

Introduction

Industry Codes and Standards
Stability Analysis — Global and Local
Effects of Staged Construction
Connection Design’s Affect on Stability
Summary

I e o

Summary:

« Design codes do not reference standards for stability design during erection.
—  Erection Engineering involves a significant level of judgement in design.

« ASCE 37 and AISC DG 10 provide guidance for stability design during steel

erection.

< Stability is not only a global consideration; stability must be reviewed on a local
basis as well.

« Connection design plays an important role in stability of partially erected
structures.

()

AT | Smarter.
i@‘ : Stronger.
age” : Steel.

R

AISC | Questions?
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Single-Session Registrants
CEU / PDH Certificates

* You will receive an email on how to report attendance from:
registration@aisc.org.

* Be on the lookout: Check your spam filter! Check your junk folder!

* Completely fill out online form. Don’t forget to check the boxes next to each
attendee’s name!
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Single-Session Registrants 3-Session Registrants
CEU / PDH Certificates CEU / PDH Certificates
* Reporting site (URL will be provided in the forthcoming email). One certificate will be issued at the conclusion of the course.

e Username: Same as AISC website username.

* Password: Same as AISC website password.

3-Session Registrants 3-Session Registrants

Attendance and PDH Certificates Course Resources
* You have two options to receive credit for each session.

* Option 1: Watch the live session.

e Option 2: Watch the recording and pass the associated quiz.

Access to video recordings and quizzes can be found on your AISC account.

Videos and Quizzes

* For each session, find access within two business days after the live air date. (An
email will be sent from webinars@aisc.org.)

e Quiz scores are displayed in the Course Resources table.

Distribution of Certificates
« All certificates will be issued after the course is completed.
* Only the registrant will receive a certificate for the course.

: Smarter.
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3-Session Registrants
Course Resources

Go to www.aisc.org and sign in.

e — e

’r—_:_—""

=
USERNAME

PASSWORD

REGISTER NOW

3-Session Registrants
Course Resources

Go to www.aisc.org and sign in.

1H THIS SECTION MyAISC

MY PROFILE

MY PURCHASED DOWNLOADS

© VIEW DOWNRLOADS

MY COURSE RESOURCES

3-Session Registrants

Course Resources

3-Session Registrants

Course Resources

Deslgn of Facade Attachments

4-SESSION PACKAGE RESOURCES
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:  Stronger.

AISC | Thank you 252 | Steel.
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