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Thank you for joining our live webinar today.
We will begin shortly. Please stand by.

§ Thank you.

©

° Need Help?

2 Call ReadyTalk Support; 800.843.9166
structural
STEEL

AISC Live Webinars

Today’s audio will be broadcast through the internet.
Alternatively, to hear the audio through the phone, dial:

888-337-8199 Access Code: 590823
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AISC Live Webinars

Today'’s live webinar will begin shortly.
Please stand by.

As a reminder, all lines have been muted. Please type any
guestions or comments through the Chat feature on the left
portion of your screen.

Today’s audio will be broadcast through the internet.
Alternatively, to hear the audio through the phone, dial
888-337-8199 Access Code: 590823

AISC Live Webinars

AISC is a Registered Provider with The American Institute of Architects Continuing
Education Systems (AIA/CES). Credit(s) earned on completion of this program will
be reported to AIA/CES for AIA members. Certificates of Completion for both AIA
members and non-AIA members are available upon request.

This program is registered with AIA/CES for continuing professional education. As
such, it does not include content that may be deemed or construed to be an
approval or endorsement by the AIA of any material of construction or any method
or manner of handling, using, distributing, or dealing in any material or product.

Questions related to specific materials, methods, and services will be addressed at
the conclusion of this presentation.
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Copyright Materials

This presentation is protected by US and International Copyright laws. Reproduction, distribution,
display and use of the presentation without written permission of AISC is prohibited.

© The American Institute of Steel Construction 2017

The information presented herein is based on recognized engineering principles and is for general
information only. While it is believed to be accurate, this information should not be applied to any
specific application without competent professional examination and verification by a licensed
professional engineer. Anyone making use of this information assumes all liability arising from such
use.

Course Description

Secrets of the Manual
April 27,2017

This presentation will highlight efficient ways to take advantage of the various design
aids in the AISC Steel Construction Manual (14t Edition). The speaker will walk through
the different sections of the Manual and highlight useful resources. The speaker will
then focus on shortcuts for connection design, including: stiffeners, web
yielding/crippling, welds, and more. Shortcuts for member design including composite
members will also be reviewed. Learning these shortcuts are a must for those designing
steel structures and checking designs.
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Learning Objectives

* Locate important design shortcuts in the Manual

e |dentify appropriate uses for eccentrically loaded bolt group
tables

e Apply table shortcuts for beam bearing and column stiffener
checks

* Design beams using composite beam tables in the Manual

Secrets of the Manual
Based on the 14t Edition Manual and AISC 360-10

Presented by

Carol Drucker, PE, SE

Drucker Zajdel Structural Engineers
Chicago, IL

There’s always a solution in steel.

structural

STEEL
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Manual Organization- General Parts

 Part 1. Dimension and Properties q

 Part 2. General Design Considerations

Secrets of the Manual 9

Manual Organization Main Member Design
o Part 3: Flexural Members l
e
o Part 4: Compression Members

e Part5: Tension Members

» Part 6: Members Subject to Combined Forces

Secrets of the Manual 10
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Manual Organization-Connections

« Part 7: Design of Bolts

» Part 8: Design of Welds

« Part 9: Design of Elements

« Part 10: Simple Shear Connections

« Parts 11,12: Moment Connections

« Part 13: Bracing and Truss Connections
« Part 14: Base Plates, Anchor Rods, Column Splices
« Part 15: Hanger Connections, Brackets

Secrets of the Manual 1

Manual Organization-Main Member/Connections

» Part 16: Specification, Commentary, and Codes
— AISC 360-10
» Chapter A- N: Main Member, Stability, Connections, Fabrication, etc

» Appendix 1- Appendix 8: Ponding, Fatigue, Fire, Existing, Stability,
Analysis, etc

» Commentary for Chapter A-N
» Commentary for Appendix 1-8

— RCSC: Specification for Structural Joints Using
High-Strength Bolts

— AISC: 303-10: Code of Standard Practice

Secrets of the Manual 12
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Manual Organization-Main Member/Connections

 Part 17: Miscellaneous Data and Mathematical Information
— Metric Shapes
— Gage metal thickness

— Coefficient of thermal expansion i
: ; nd*® 2 2 maa4 2
— Mater|a| We|ghts SReLE A= a nR* = .785398 ¢ “= 3.141593 R
_ H Axis of moments
Properties of Shapes oo corar . g R
i = I
| g AN e rd* R 4 4
| / RSN |© == = D49 = 7853¢
« General Nomenclature . (7 i ITea Ty T ASBT I TR
f iy ! ; .3 3 N
\ / S= %‘; - ‘1; ~ 098175 d°= 785398 R®
| 3
_9_R
e Index 472
7o
6
Secrets of the Manual 13

Secrets of the Manual

e Part 1: Structural Properties
- A dt,, by, t, etc
=INDEX('Database v14.0.1''$1:$1048576,MATCH("W12x96",'Database
v14.0.1'1$C:$C,0),MATCH("bf",'Database v14.0.1'$2:$2,0))

Link to shapes database: www.aisc.org/publications/steel-construction-manual-resources/

Secrets of the Manual 14
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Secrets of the Manual

* Part 1: Structural Properties Table 1-7A
_ Angle Gage in Table 1-7A Workable Gages in Angle Legs, in.
. - teg| 8 | 7] 6 | 5[ a 3] 3 [2v] 2 [13] 17136 17] 1
_Welded Flat Wldths HSS 'g‘g g (4V2| 4 |30 | 3 |2%| 2 [1¥a | |1Ws| 1 | U | U | Y| %
kl S HEEE
" ' 9 2 4
m
[ 6 g 1 Note: Other gages are permitted to suit specific requirements subject to clearances and edge distance limitations.
o 9z
o
o O O O
o O O O O
NS

Secrets of the Manual

15
Secrets of the Manual S R
 Part 2: General Design Considerations ) _i J
| | =4
— Bearing Connections 4 -
BOLTS / l\"- CAP PL.
— Table 2-4: Preferred Material Specification- Shapes R
— Table 2-6: ASTM Fasteners (Bolts, Rods) ") % VaS
_ ASD to LRFD Q:%S
Secrets of the Manual 16
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Table 2-4
Applicable ASTM Specifications
for Various Structural Shapes
Fy Min, Fy Applicabie Shape Series |
Yield | Tensile | [ mss
Steel ASTM Stress | Stress® 2
- Type~] Designation | (ks) | (ks | W | m | S W | C |fmc| L |Rect| 3 |Pipe
F,Min. | Fy Appiicable § m % [ww
. . A53 6r. 8 35 60
Yield | Tensile PR N ?
ASTM Stress | Stress? ] ]
Designation (ksi) | (ksi) | W e
s 6B 50 n
A36 36 | 58-80° I T T
6r.55 55 70-100
A53 Gr. B 35 60 G2 | 2 | @
650 | 50 | 65 ||
A572 | G55 55 il
Gr. 60 60 75
Fogn Gr. 65" 65 80
Strength Ll Goian| s 700
Low- | M1 oy 50 [3
Aoy 50 £ 60'
60 60 75
e 65 65 80
70 o 0
oz o | e
Corrasion Ll >
Resistan! A242 46" 67
High- 50 '
Strength e 50 70
Low-Alloy nsa7 50 0 :
[ = Prefemed material specification
O = Other applicable material specification, the avallability of which should be confirmed prior 1o specification
O] = Material specification does not apply
17
Table 2-6
Applicable ASTM Specifications for
High- Various Types of Structural Fasteners
Si}rse;ltgslh Anchor Rods azf..';m —
©B el o B I3 =
7 HiHBR L - IR H T
i i 1 E
Min. Fy 2 §'$ = @ 5‘5 B E Bl ASTM | Stress | Strss® | Diameter Range | & @%E 15 isg H ﬂg
Yield | Tensile €95 & 558 228 B [B2| |oesionston | o) | ) (in) SESS F/ISh R
ASTM Stress | Stress? | Diameter Range | 2 (Z'2 E|s| 5|8 Slz5 2| 2|38 o AT T -
Designation | (ksi) | (ksi) (in.) SIEES|2|S|52 £|55 2|25 e e T
F1554| Gr.36 | 36 | 56-80 025104 e B
655 | 55 | 75:95 025104 M7 =T | oswim
F2280° _ 150 0510 1.125, ind.
Gr.105| 105 | 125-150 025103 e m T — T — T
o | oz
Fa36" - — 025104
Fas8 - - 051015
s % |mw| wwe
— 100 overdtn7
AE3 Gr BT - 15 over25104
1% | 25 mawie
AJ07 6 A = 60 025104
354 6180 140 2510 4, incl
: — 150 0.25 10 2.5, incl.
- 90 175103, Indl.
Al - 105 112510 1.5, ind.
— 120 0.25 1 1, incl.
T T ) e
50 50 65 ol
hs72 55 56 70 02
Wl w | 5 | s
65 5 80 101.25
2 63 Over 5 to 8, incl.
xses e | & [owinsm
7o | smdvie
06251003
EEm
0254

Copyright © 2017
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Secrets of the Manual

e Part 3: Main Member
— Table 3-2: Selection by Z,

— Table 3-6: Maximum Total Uniform Load

— Table 3-10: Available Moment vs Unbraced Length

— Table 3-23: Beam Shear, Moment, and Deflection
CITTT T T ]

Secrets of the Manual 19

Secrets of the Manual
e Part 4, Part 5, Part 6: Main Member

— Table 4-1: Compression of W-Sections

— Table 4-8 to 4-10: Axial Compression
Double Angles

— Table 4-12: Eccentrically Loaded Single
Angles

— Table 4-22: kl/r Table

Secrets of the Manual 20
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Secrets of the Manual

e Part 4, Part 5, Part 6: Main
Member

— Table 4-8 to 4-10: Axial
Compression Double Angles

AL -
0] thn%id.() y

(E] :(E] (E6-2a)
r m r o
(i) When < > 40

L

(=) (2T [
rJm rJy i

Secrets of the Manual 21

Manual Organization
» Part 4-6: Main Member

— Table 4-12: Eccentrically
Loaded Single Angles

» The effects of eccentricity can be
neglected using an effective slenderness
z ratio if (Spec Eb5):
— Member are loaded at the ends in
compression through same on leg
— Member attached by welding or by a
minimum of two bolts
Y — No transfer loading

Secrets of the Manual 22
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The critical stress, F,,1s determined as follows:

(a) When ﬁ <471 £ (or 5 <2.25) l
Fy F. O

F,
(b) When XL 4 71 [E (or -2 >2.25)
r Fy F

Secrets of the Manual

Part 4, Part 5, Part 6 Main Member

— Table 4-22: KL/r Table )

r

=

e
Z

F
Fy= |:0,658E }F\- (E3-2)

F,=0877F, (E3-3)

Secrets of the Manual 23

Secrets of the Manual

Table 4-22 — Use for Whitmore Check for Gussets
KL _ KLy12

r Tgusset

/.;

Bo Dowswell (2012) “Technical Note: Effective Length Factors for Gusset Plates in Chevron
Braced Frames” in AISC Engineering Journal 3@ Quarter. Free download for AISC members!

Secrets of the Manual 24
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Secrets of the Manual - Socket

« Part7: Bolts

— Table 7-1, 7-2, and 7-3: Bolt Shear and
Tension Values

— Table 7-4: Bolt Dimensions

— Table 7-6: Coefficients C for Eccentrically
loaded bolt groups

— Table 7-15 and 7-16: Bolt Installing SI i\c troid of
entroid o

Tolerance s j ) bolt group

Secrets of the Manual 25

Secrets of the Manual

Hex Head Bolt
(ASTM A325)

TC Bolt (ASTM
F1852)

Secrets of the Manual 26
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Secrets of the Manual

Bolt Installation-TC Bolts

Example:
gwyinc.com

Se 27

Secrets of the Manual

w‘f BOLT TENSION

:; _ c

‘j} — CG (tension group) NN 2rt
|
-¢- SN

|
|
l NA
|
|

B —
&

PI—

4 44+ +

Il
I <]

CG (compression group)

* See Manual Fig. 7-7

Secrets of the Manual 28
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Secrets of the Manual

Secrets of the Manual

» See Manual Fig. 7-6 Case |

Secrets of the Manual

29

Secrets of the Manual

T T - . = [ ]
P + 4 e
B . .
3B + +
P : . .
N
P . .
B - .
P . .
P + 4 4+ -

* See Manual Fig. 7-7 Expanded
(similar to DG4* and DG16%*)

Secrets of the Manual

P
<

=

*free download for AISC members!

30

Copyright © 2017
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Secrets of the Manual

Part 8: Welds

— Figure 8-16: Susceptible and Improved
Details

— Table 8-2: Prequalified Welds (AWS)

P,
.. Dl in = -
— Table 8-3: Electrode Strength Coefficient, C1 " ecC
— Table 8-4 to Table 8-11: Coefficients C for — (0.9)(80ksi)
Eccentrically Loaded Weld Groups 1 70 ksi
Secrets of the Manual 31
Secrets of the Manual
 Part8: Welds: Table 8-12  Table g-12
Approximate Number of
— Cost of Welds Passes for Welds
— Fillet and Groove 316 1 : :
Single-Bevel Groove Welds Single-V Groove Welds
Wel d S (Back-Up Weld Not Included) (Back-Up Weld Not Included)
5/8 ; 6 weI‘I’rfi“l v::‘l:ls Bi?lll B":lll Emvag»\ngls Groosgnngle Grom!:].lngle
[/ R T A R RO A
o i R A
The 4 K 2 3 4 6
B | : y H K
I X : e | w
1 _— 5 " 5 13 22
A A - - -
L 12 - 9 18 13 25 40
Secrets of the Manual 32
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Secrets of the Manual
e Part9: Connections iy T
L o H # p<s
— Cope Beams: Single Coped and ’ : ! ]
@ HL_;? p<s
Double Coped 1 |
— Prying Action )
— Rotational Ductility Line of
deformation
— Filler and Shims
— Table 9-4;: Beam Bearing Prying
Secrets of the Manual 33
Secrets of the Manual
e« Part9: Connections
— Cope Beams: Single Coped and Double Coped Iﬂ
— Prying Action
Existing
o
— Rotational Ductility |
— Filler and Shims =
End Plate
WT Connection Connection
— Table 9-4: Beam Bearing
Secrets of the Manual 34

Copyright © 2017
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Secrets of the Manual

Secrets of the Manual
e Part9: Shear Rupture at Welds

— t.,, to develop weld:
» Shear Rupture = Fillet Weld Strength i

_0,08)(F)@OTONMW) 6o .
0(06)(F,)

0.75(0.60)(70 ksi)(2)(0.707)(%)
- 0.75(0.6)(F,)

_2(1.392)(D)
~ 0.75(0.6)(F,)
_6.19D
F

u

Manual Eq.(9—3)  (2-Sided Connections)

Secrets of the Manual

35

Secrets of the Manual

e Part 10 Connections

— Figure 10-3: Encroachment
— Table 10-1 to Table 10-9: Connection Tables

— Figures: Skewed Plate Welds

Fig. 10-3. Fillet encroachment (riding thefillet).

Secrets of the Manual

kdet - tfs
in.

Encr.,

in.

%6

¥

% to 1o

Y6

%6 to e

jA

78 to 1%

%6

1% to 13

¥

36

Copyright © 2017
American Institute of Steel Construction
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Secrets of the Manual

MAX GAP = &

/FOR FILLET WELD

OR

o
o
>
7]

SEE TABLE

SEE TABLE

SECTION A-A

Skewed Plate Welds

ip [

< 0=
e CB< 3
<0 < 45

<0 =

< 0 < L4F

Secrets of the Manual 37
Skewed Plate Welds
Secrets of the Manual 38

Copyright © 2017
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Skewed Plate Welds P
N
« PLs Over ¥" V| N
1~ 3/16” Max Gap
- for Fillet Weld
S 5
s X
n A
~ A 45
o WO b SE BTC-P4
WA WA
Secrets of the Manual 39
Skewed Plate Welds
e 1-Sided Welds
N N

CJP PJP+REINFORCING FILLET

(AWS Annex A)

Secrets of the Manual 40

Copyright © 2017
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Plate Welds

+ Alternate Bent Plate Detail Large L*—*—*—*—aﬁ: ,,,,,,,,,,,,,, ?\/
Skews T -

— Typically 1/2” Max Plate Thickness

— Design from Bend Line

!
¢3‘ '
% !
— “Design of Skewed Connections” by . i !
Larry Kloiber and William A. Thornton, * |
EJ 3d Quarter 2001 | I

Secrets of the Manual 41

Plate Welds

» Examples when rotational
ductility and a fillet weld size
of 5/8t is not always needed

— Bracing Connections

— Moment Connections

Secrets of the Manual 42

Copyright © 2017
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Secrets of the Manual

Welded Angle Legs

5/8” 5/8”

<]

ccccc

43

Secrets of the Manual
* Part 11-Part 12: Partially Retrained and Fully
Restrained Moment Connections

— Extended End-Plate Moment Connections
» Design assumptions 1-11

=

V ’ Both flanges typ.
EA—
i

Check column for stiffener and doubler requirerr

-

Fig. 12-5. Extended end-plate FR moment connection.

— End-plate effective width = b; + 1 in.
— CJP welds are treated as PJP welds between
beam flange-to-web fillets. No weld access holes
» Also see DG4* and DG16*

*free download for AISC members!

Secrets of the Manual

44
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Secrets of the Manual

e Part 13: Bracing

— See DG29 and Design Examples
DESIGN EXAMPLES

Version 14.0

Secrets of the Manual 45

Secrets of the Manual
» Part 14: Beam Bearing Plates, Column Base Plates, Anchor Rods, and
Column Spices FILLERS CASE |-C, .
SEE ABOVE, TYP BS EHEZRP?AHEUP(
A PL"Ta"X"Be" '
— Table 14-2: Recommended Maximum o " pege
. . K33 ~
Sizes for Anchor-Rod Holes in LPPER i
== = m— o Hl @
Base Plates (also see DG1*) = =i 0 ‘Fg
e &: ::B ;1 @ (]
j'_“ ) | wie (]
— Tables 14-3: Cases I-XII i e P d 4
LOWER
2t
D, GAGE
LOWER
SHIMS AS REG.,
FILLERS CASE I-B,
SEE ABOVE, TYP BS
*free download for AISC members!
Secrets of the Manual 46
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Secrets of the Manual

e Part 15: Hanger Connections, Bracket Plates, and Crane Rail
Connections

— Figure 15-2: Bracket Plates
— Table 15-3: Z, plates

— Table 15-4 to 15-6:
Clevis, Pins, and Turnbuckles

Secrets of the Manual 47

Secrets of the Manual
 Part 15: Brackets Cont. ‘

pd

11

1
| I -

BRI EEEE |

Secrets of the Manual 48
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Secrets of the Manual

e Part 15: Clevises and Pins
— For design: Specification Section D5 and J7
— Example: clevelandcityforge.com

Secrets of the Manual

49

Secrets of the Manual
» Part 16: Specification for Structural Steel Buildings (360-10),

G2. MEMBERS WITH UNSTIFFENED OR STIFFENED WEBS
1. Shear Strength

— User Notes

This section applies to webs of singly or doubly symmetric members and channels
subject to shear in the plane of the web.

The nominal shear strength, V,,, of unstiffened or stiffened webs according to the

Com mental’y limit states of shear vielding and shear buckling. is
V, =0.6F,A,,C, (G2-1)

(a) For webs of rolled I-shaped members with  h/r, <2.24,/E/F, :
o, = 1.00 (LRFD)  Q, =1.50 (ASD)
and

C,=10 (G2-2)

User Note: All current ASTM A6 W, S and HP shapes except W44x230,
W40x149, W36x135, W33x118, W30x90, W24x55, W16x26 and W12x14 meet]
the criteria stated in Section G2.1(a) for F, = 50 ksi (345 MPa).

Secrets of the Manual

50

Copyright © 2017
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Secrets of the Manual
e Part 16: Specification for Structural Steel Buildings (360-10),

(b) For webs of all other doubly symmetric shapes and singly symmetric shapes
and channels, except round HSS, the web shear coefficient, C,, is determined
as follows:

(i) When h/1, <1.10Jk,.E/F,

C, =10 (G2-3)

(i1) When 1.10\Jk,E/Fy <h/t, £1.37JkE/F,
110k E Fy
C=——F— (G2-4)

hit,

(iii) When h /1, > 1.37,/k,E ! F,

1.51k,E

[ — (G2-5)
(hit,) F,

Secrets of the Manual 51

Secrets of the Manual

. RCSC Table 6.1. Washer Requirements for Pretensioned and Slip-Critical
Bolted Joints with Oversized and Slotted Holes in the Outer Ply

k- ) ) ASTM gcminal B:It Hole Type in Outer Ply
— . - N . iameter, d;,
Masking Requirements: Fig C-3.1 Designation ™ | oversized | Short-Slotted Long-Slotted
i i A325 or F1852 ¥%-1% . % in. thick plate
— Section 4:PT and SC Joint ASTM F436 washeror
<1 continuous bar
Applications
A490 or F2280 ASTM F436 Am" e::l::ei? a: 3831”
>1 with % in. ’ o
thickness *** thick Plate washear <
— Section 6: Washer Requirements or continuos bar

This requirement shall not apply to heads of round head tension-control bolt assemblies that
meet the requirements in Section 2.7 and provide a bearing circle diameter that meets the
requirements of ASTM F1852 or F2280.

Multiple washers with a combined thickness of % in. or larger do not satisfy this requirement
The plate washer or bar shall be of structural-grade steel material, but need not be hardened.

— Section 8: Bolt Installation Methods

o

Alternatively, a % in. thick plate washer and an ordinary thickness F436 washer may be used.
The plate washer need not be hardened.

Secrets of the Manual 52
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Secrets of the Manual

« Part 16: Code of Standard Practice

— Section 3.1.2: Delegate Design
 Fabricator shall submit representative samples
of connections
» Shop and Erection drawing review

— Section 6.4 Fabrication Tolerance

— Section 10: AESS Steel

Secrets of the Manual 53

Connection Details for Delegated Design

7/8'® A325-N BOLTS, STD HOLES, U.N.O, ‘ GRADE 50 PLATE ‘ AISC 360-10, LRFD TYPE A2

* Show all information to allow for
checking

-3/4"
YP

W14x22
V=35KIPS
(LOAD GIVEN
IN RFI 52R)

« Member forces and sizes —

6-7/8"
MIN

» Slop g7
opes TP SHAPED PLS5/8 w/
SSL HOLES

» ASD or LRFD with Specification Edition

» Plate thickness, edge distances, etc @ gf;gNEDLEX[V’fT“IgQiE,;ﬁ,TgE?glNﬂgfg'ONsAT

NOTES

Secrets of the Manual 54
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Efficient Use of Tables

) B P,= 200 k
Bearing Example 3
g |
, 3
* Given: s
— AISC Specification 360-10 il
— AISC 14t Edition, LRFD e

W Shapes ASTM A992, F, = 50 ksi

1" cap plate, Grade 50, F, = 50 ksi

7/8" dia. A325-N, STD holes, ¢r,=24.3 kip
Load P, = 200 kips

@
[

N
A

[edoooocoo

—d=2ez2d/2
W36x135 BEAM
I
Secrets of the Manual 55
Efficient Use of Tables
« Web Local Yielding (¢=1.00) S
g
A
— AISC Specification Eg. J10-3 = |
OR, = ¢F,t, (2.5k+1,) ‘
| [
@]
Determinel, o
24 °
H
[}
W36x135 BEAM
N
Secrets of the Manual 56
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Secrets of the Manual

Efficient Use of Tables
+ Length of bearing

l, =1, +5t,
= 0.440in.+5(1.00in.)

W14x90 COL

=5.44in. /|/—

24"

[edoooocoo

AE Iy W36x135 BEAM

Secrets of the Manual

57

Efficient Use of Tables

W14x90 COL

« Web Local Yielding (¢=1.00)
[, =5.44in. 1
— AISC Specification Eq. J10-3
OR, = 0F,t, (2.5k +1,) =
=1.00(50ksi ) (0.600in.)(2.5(1.54in.) +(5.44in.))
=279kips = P, = 200kips o.k.

|

(b) When the concentrated force to be resisted is applied at a distance from the mem-

[odooocooo

ber end that is|less than or equal to the depth of the member, 4, | W36x135 BEAM

Ry = Fyyty 2.5k + 1) (10-3)

Secrets of the Manual

58
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Efficient Use of Tables

« Web Local Crippling (¢=0.75)

— AISC Specification Eq. J10-4

(a) When the concentrated compressive force to be resisted is applied at a distance
f1'0m|lE“1€ member end that is greater than or equal to d/2:

1.5
h w EF !
R, = 0.8015.{]+3(hJ(I] ] Elwlf (710-4)
d Lr Iy

Secrets of the Manual 59

Efficient Use of Tables

« Web Local Crippling (¢=0.75)
[, =5.44in.
— AISC Specification Eq. J10-4
15
L[ t EF t
=¢0.80t] | 1+3[ 2 || —r
o { [dj[t] J , —=
15 . . .
[ i 29000ksi ) (50ksi )(0.790in.
— 0.75(0.80) (0.600in.)?| 1+ 3| 2:441n- | 0.600in. | [ ) (50ksi)(0.790in,)
35.6in. )| 0.790in. (0.600in.)
=389kips= P, = 200kips o.k.
Secrets of the Manual 60
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Efficient Use of Tables

« Web Local Yielding (¢=1.00)

[, =5.44in.
— AISC 14t Edition Eq. 9-45a

OR, =+ Ib )
kips

=116kips+(5.44in.) (30.0 Tj

=279kips> R, = 200kips o.k.

Secrets of the Manual

61

Efficient Use of Tables

« Web Local Crippling (¢=0.75)

I, =5.44in.
— AISC 14 Edition Eq. 9-49a

9R, = 2[9R]+1, [9RY]) |

= 2[149 Kips-+ (5.44in.)(8.32k_|—psﬂ
n.

=389kips= P, = 200kips o.k.

Secrets of the Manual
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Efficient Use of Tables
Column Stiffener Checks
* Given:
— AISC Specification 360-10 I
— AISC 14t Edition, LRFD 0|
— W Shapes ASTM A992, F, = 50 ksi g 3
— 3/4"x9” flange plates, grade 50, F, = 50 ksi o
— 7/8” dia. A325-N, STD holes, ¢r,=24.3 kip o
— Load M, = 300 kips-ft o
(T T T 7L 3
W24x55 BEAM === ©
g
Secrets of the Manual 63
Efficient Use of Tables
* Flange Force
M u
Py = d
_ 300kips-ft %I
23.6in. o }
. O
=153kips o
o
o
o
(T (T T T 3
W24x55 BEAM B =
g
Secrets of the Manual 64
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Efficient Use of Tables

« Web Local Yielding (¢=1.00)

— AISC Specification Eq. J10-2
¢R1 = ¢watw(5kdes +th)
=1.00(50ksi ) (0.440in.)(5(1.31in.)+(0.75in.)) [ |:|
=161 kips> P, =153kips o.k. o
o
3
O
o|
sl 3
W24x55 BEAM == ©
s
Secrets of the Manual 65
Efficient Use of Tables =T
« Web Local Crippling (¢=0.75)
— AISC Specification Eq. J10-4
15
t t EF t
=00.80t2| 1+3| 2 || = —r
R~ [ %) ] } :
[———]
0.75in.)( 0.440in.) " | [(29000ksi)(50ksi )(0.710in.)
= 0.75(0.80)(0.440in.)’| 1+3 — M || 242N -
14in. ){ 0.710in. (0.440in.)
=192kips= P, =153kips o.k.
Secrets of the Manual 66
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— AISC Specification Eq. J10-8

24t} EF
0R, =0

h

Efficient Use of Tables

« Web Compression Buckling (¢=0.9)

=(0.9)

24(0.440in.)’ /(29000ksi ) (50ksi)

14in.—2(1.31in.)
=194kips= P, =153kips o.k.

SO —— |
| |
0 e
o e
0| o
o 0
o o
0 0
@@@@Ir——@I@@@@
L e ]
W24x55 BEAM % W24x55 BEAM
<
=

Secrets of the Manual

67

+ Flange Local Bending (¢=0.9)
— AISC Specification Eq. J10-1

OR, = $6.25F ;t7
= 0.9(6.25)(50ksi )(0.710in.)*
=142kips< P, =153kips n.g.
Stiffeners are needed

Efficient Use of Tables

i

L

Secrets of the Manual

See Blodgett 5.7-8
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Efficient Use of Tables

« Web Local Yielding (¢=1.00)
— AISC 14t Edition Eq. 4-2a

oR, =[R.JH{R:
=144kips+[22.0k_l—psj(0.75in.)
n.
=161kips=> P, =153kips o.k.

Secrets of the Manual

69

Efficient Use of Tables

« Web Local Crippling (¢=0.75)
— AISC 14" Edition Eq. 9-49a

OR, = 2 l :I
= 2{88.8kips+ (0.75in.)[9.29k_'—rf’5ﬂ
n.
=192kips= P, =153kips o.k.

Secrets of the Manual
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Efficient Use of Tables

« Web Compression Buckling (¢=0.9)
— AISC 14t Edition Eq. 4-3a
LRFD

¢Rn =Py (4'33) |

OR, =[P

=194kips= P, =153kips o.k.

Secrets of the Manual 71

Efficient Use of Tables

« Flange Local Bending (¢=0.9)
— AISC 14t Edition Eq. 4-4a

OR, =[Pe]
=142kips< P, =153kips n.g.
Stiffeners are needed

Secrets of the Manual 72
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Polling Question

Secrets of the Manual 73

Understanding Tables

Determine End Reaction from UDL

* Given:
— AISC Specification 360-10
— AISC 14t Edition, LRFD
— W14x22 ASTM A992, F, = 50 ksi

— L=20ft V+

— End Reaction = 50% UDL

Secrets of the Manual 74
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Understanding Tables

» Shear Based on Flexural Yielding Strength (¢=0.9)
— AISC Specification Eq. F2-1
oM, =0F,Z,
= 0.9(50ksi)(33.2in)
=1494kip-in (1 ft/12in.)
=125 kip-ft

| fexure = M 2
I w(l)
_125kip-ft(8) e 8
~ (20ft)
=49.8 kips

Secrets of the Manual 75

Understanding Tables

 Shear Based on Shear Strength (0=1)
— AISC Specification Eq. G2-1

oV, = 0(0.6)(F,)(A,)(C,)
~1(0.6)(50ksi)(13.7n.)(0.23in.) (1)

=94.5kips
Vmax = m H
2
wi shear — ¢Vn (2) H

=94.5kips(2)
=189 kips

Secrets of the Manual 76
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» Determine End Reaction Based on
Percent UDL

) (%UDL) ,Wlshear
100% 2

- min(49.8 kip 220) 189Kips,

100% 2
=min(24.9 kip, 94.5kip)
=24.9Kkip

)

Vu = mln((WI flexure

Understanding Tablles

wl=49.8
:l\m

VuT

,7\13

Secrets of the Manual 77

« UDL Cautions:

— For 100% composite, 0M,, =297 kip-ft.

This gives:
v = OM,®)
! 1(2)
_ 297kip-ft(8)
- 20ft(2)

=59.4 kips = 119% UDL

Understanding Tables -

Secrets of the Manual 78
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Understanding Tables

 UDL Cautions:

— For Point Loads

OVy_ma = 0(0.6)(F,)(A,)(C,)
=1(0.6)(50ksi)(13.7in.)(0.23in.) (1)
= 94.5kips~ 190% UDL

User Note: All current ASTM A6 W, S and HP shapes except W4dx230,
Wialx149, W36:x<135, W33x118, W30x90, W24x55, W16x26 and W12x14 meet
the criteria stated in Section G2.1(a) for F, = 50 ksi (345 MPa).

Secrets of the Manual 79

Understanding Tables

* Working backwards: —— DOUBLE ANGLES
— Given: Connection strength, Find: OV, cnnecion =
Minimum beam length, [ i
| __OM,(8)(%UDL)
min. fleare 100%(¢V _connection) 4 :
L
Lweb L_> I: o)
_ ¢Mn(8) 8 ™ é
min_shear — oV, (2) BEAM c® g
8]
\\\
min = Iﬂax(lmin_ flexure’lmin_shear)
UNCOPED
Secrets of the Manual 80
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Understanding Tables

. E=
» Working backwards: . ]
— Given: Connection strength, OV, .eion = 71KiP ' L]

— Find: Minimum beam length, I,

| _ 0OM,(8)(%UDL) (125 kip-ft)(8)(50%)
M- 100%(OV, cormection) 100%(71kip)

=7.041t

V= 142k/2=71k

_ oM, (8) _ (125kip-ft)(8) _

- - : 5.29 ft
oV, (2)  (94.5kip)(2)

min_shear

min = Max(l ) =7.041t

min_ flexure? "min_shear

Secrets of the Manual 81

Understanding Tables

The strong-axis available shear strength, ¢,V or V,,/Q, . can be determined using the tab-

ulated value. Above the heavy horizontal line in the tables, the maximum total uniform load

is limited by the strong-axis available shear strength

The tabulated values can also be used for braced simple-span beams with equal concen-
trated loads spaced as shown in Table 3-22a if the concentrated loads are first converted to
an equivalent uniform load.

Secrets of the Manual 82
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Efficient Use of Tables

Instantaneous Center of Rotation Method

Spandrel example Y Y—

|

e Given: }

— AISC Specification 360-10 |
AISC 14t Edition, LRFD
W Shapes ASTM A992, F, = 50 ksi
3/8” plates, grade 50, F, = 50 ksi
7/8" dia. A325-N, STD holes, ¢r,=24.3 kip
Bolt spacing: 3" vertical, 3" horizontal
Load: Facade moment M;= 100 kip-in

W14x48 BEAM

7 AN

W24x55 BEAM

Secrets of the Manual 83

Efficient Use of Tables

6
N2 2 . Ny VY—
|X_z>g =6(1.5in.) ; . © 0O
1= ‘ — —
=13.5in? , o ©
3in. 1 ‘
6 )
I, =Y y?=4(3in.)’ @ @ 1© O
i=1 a
= 36in?
3in. W14x48 BEAM
=1+l
= 49.5in’ @ @

W24x55 BEAM

Secrets of the Manual
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Efficient Use of Tables
M max f 1N=1 i Ry
R = 1 mex (Y.): (100kip |n_.)(21.5|n.) . v
Iy 49.5in. o O
=3.03kip . } o 0
- M max(X) _(100kip-in))(3.0in.) ", lo ®
H)
Ip 49.5in. + @
- 606 klp Ry W14x48 BEAM
R=[RC+R = /(303kip)’ +(6.06kip)”  ®
=6.78kip & L
N N\ |
’ W24x55 BEAM
Secrets of the Manual 85
Efficient Use of Tables
M, ,=M, ©) _100 kip—inm
- R 6.78 kips
=360 kips-in. | -
Usethe Instantaneous Center of Rotation Method
with C'
C'=15.8(From Table 7-7)
M o > = C'(0r,,) = (15.8in.)(24.3kips)
=384 Kip-in.
M .
My _200Kip-in. - _ 1) 8in < ¢' = 158in
R 6.78in.
Secrets of the Manual 86
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101, A

1-e

(

max

c-{z.[

Efficient Use of Tables

JJ } ,in. Manual Eqg. (7-21)

Secrets of the Manual 87

Moments Should
Opposite

» Facade and Gravity

Efficient Use of Tables

Act

LN\ |
FACADE

N\
GRAVITY

Secrets of the Manual 88
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Efficient Use of Tables

} @ g@ Mg A ‘ Mg
M¢ Vg } @ @ ) Vg } @ @
00 fe){e)
+ =
€ e'=e + M¢/ V
A\ 7A N A\
FACADE GRAVITY TOTAL

Secrets of the Manual 89

Efficient Use of Tables

N} Y
© ©
© ©
© ©
0 @

|\ | E—— DN

NON EXTENDED SPANDREL CONNECTIONS

Secrets of the Manual 90
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Efficient Use of Tabl

* Pick a clevis: 2" rod, F, = 36 ksi, full strength
_m(d%) _m(2in)’
4 4
=3.14in?
Trae = 0AxFy oa =0.9(3.14in? ) (36ksi )
=102kips
Select Clevis Number 6,
Design strength = 135 kips > 102 kips

od

Secrets of the Manual

—

es

91

Secrets of Manual

W24x62
t, = 7/16

* Check Double-Angle Tolerance using Fig 10-3
kget— 1. | Encr.,
in. in.
6 ¥
¥ to 1 %6
Y6 to Wie ]
7to 1% Y6
1%st01% | %

Fig. 10-3. Fillet encroachment (riding thefillet).

Secrets of the Manual

W8x28,
T=6-1/8"
Kger = 15/16”
t,=7/16"

™

2|_3x3x3/8"—/

k,, —t —Ein —lin—iin
“ 1 160 2
Encr.:iin.

16

92
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» Check Double-Angle Tolerance using Fig 10-3 gi“;ﬁ%
S | 2| waxes,
1 3 1 T=6-1/8"
W, =T +(2) Encr.=6=in.+(2) —in.=6=in. 2L.3x3x3/8" Kger = 15/16”
8 16 2 ) t=7/16"

7 . . 7 .
W=t +(2)b,  =—in.+(2)3in.=6—in.
W ( ) angle 16 ( ) 16
W<W,_ ok.

Secrets of the Manual 93

Efficient Use of Tables
Determine Strength of Column at Grid B/1

vy e © ©e @ ¢

!
4 L

A&

2 Floor, TOS=10'-0" 3rd Floor, TOS=25'-0" Roof, TOS=40"-0

Secrets of the Manual
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Efficient Use of Tables ©
Determine Strength of Column at Grid B/1

15-0”

* Given:
— AISC Specification 360-10 _
— AISC 14t Edition, LRFD [
— W14x90 ASTM A992, F, = 50 ksi
r,=6.14in.
r,=3.70in.

15’-0”

~ L,=30ft L,=15ft ]
- K=1.0

Secrets of the Manual

Efficient Use of Tables @©

» Determine Unbraced Length

— Since unbraced length differs in the two axes, select
member based on y-y axis then check equivalent y-y axis 3
length for x-x axis.

KL, _ KL, il

.0

)
—
=
15'-0

Secrets of the Manual ==
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Efficient Use of Tables @©

» Determine Unbraced Length
_
6.14 &
L 222N 166 (See Table T4-1a)
r 3.70in. |
[
KLy g = KL, _300ft =18.1ft (Controls) 5
ry
KL, =15.0 ft

Secrets of the Manual

Efficient Use of Tables

» Determine Strength

— Using KL, o = 18.1 ft and interpolation:

OP, =926 kips

Secrets of the Manual
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The nominal compressive strength, P, shall be determined based on the limit state of
» Check Using Specification ficsarai buckling
Po=For Ay (E3-1)
The critical stress, Fe, is determined as follows:
KL 30.0 ft)(12 in./ft KL £ K
X — ]( )( . ) - 586 (Controls) (a) When ; <471 F (or ’_: <2.25)
r, 6.14in.
E
F {0.653“ j|.“\ (E3-2)
KL, 115 ft)(12in/ft)
- - =486 b) When KL 47 |E or 2205
ry 3.7in. ;>4 R
F.p=0877F, (E3-3)
where
E 29 OOO ks F. = elastic buckling stress determined according to Equation E3-4, as specified
471 _—= 471 it Rt :113 in Appendix 7, Section 7.2.3(b), or through an elastic buckling analysis, as
Fy 50 kg applicable, ksi (MPa)
F-TE (E3-4)
KLY
(%)
Secrets of the Manual 99

Efficient Use of Tables
» Check Using Specification
2 2 : Fo= “ZEE (E3-4)
Fe _ T E2 _ T (29,0002|(S|) -833 (E3-4) (g]
(ij (58.6)
p
F, =|0.658% |F, =| 0.658 %%/ |50ksi=38.9ks  (E3-2) { ﬂ
Fo=|0658F |F, (E3-2)
oF, =(0.9)38.9ksi = 35.0ksi
0P, =0.9F, A, =(35.0ksi)(26.5in.?) =927 kips=~ 926 kips o.k.
Secrets of the Manual 100
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Efficient Use of Tables
Determine Strength of Beam Between Grids A/2 to B/2

® ©
.« Given: (O '
— AISC Specification 360-10
— AISC 14t Edition, LRFD
— W18x35 ASTM A992, F, = 50 ksi
— L=30ft
— Braced points only at beam-to-girder connections @_
— Equally spaced bays

- C, = 1.0, conservative

Secrets of the Manual 101

Efficient Use of Tables
* From Table 3-2

L, =431
L=123f
y_yo — yl_yo
X=X X=%
. X—
Solvingfor y: y=y, +(y1—yo)ﬁ
L-L,
q)Mnx:(l)M px+(¢er_¢M px) L —L
T p
_ 249kipft + (151kipft — 249 kip-ft)| =431 1179 it
12.3ft—4.31ft

Secrets of the Manual 102
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Efficient Use of Tables

» Check if Compact for Flexure

Secrets of the Manual 103

Efficient Use of Tables
From Manual Table 3-2, C, =1 (See Table 3-1 for other C,)

Secrets of the Manual 104
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Efficient Use of Tables

* From Specification: |z GENERAL PROVISIONS

The design flexural strength, op M, and the allowable flexural strength, M/, shall
be determined as follows:

(1) For all provisions in this chapter
0, =0.90 (LRFD) ;= 1.67 (ASD)

and the nominal flexural strength, M,,, shall be determined according to Sections
F2 through F13.
(2) The provisions in this chapter are based on the assumption that points of support
for beams and girders are restrained against rotation about their longitudinal axis.
(3) For singly symmetric members in single curvature and all doubly symmetric
members:

Cp, the lateral-torsional buckling modification factor for nonuniform moment
diagrams when both ends of the segment are braced is determined as follows:

Ch = 12'5M”Ml\' (Fl—l)
2.5Myay +3M o +4Mp +3Mc
Secrets of the Manual 105
Efficient Use of Tables
» Deflection Table 3-23
Shears, Moments and Deflections
1. SIMPLE BEAM — UNIFORMLY DISTRIBUTED LOAD
e 1 -
[~ X7 _I wi Total Equiv. Uniform Load .........co..cooovoe. =w
A=V oo =
HI\HIHHHHH .
| - ! 1o = B B V.
i 2 2
v | Mo (atcenter)
i
T 2"
T " ! Amax @E0ONIBH] .ot e = 5w
| 384 £/
me‘” Ay . = 2:;’(13 21x% +x3)
Moment T
Secrets of the Manual 106
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Efficient Use of Tables

1. Yielding

* From Specification: M 1)
n = Mp= Cyly -

where
F, = specified minimum yield stress of the type of steel being used, ksi (MPa)
Z, = plastic section modulus about the x-axis, in.> (mm?)

2. Lateral-Torsional Buckling

(a) When Ly, < L, the limit state of lateral-torsional buckling does not apply.
(b) When L, < Ly < L,

Ly - L,
M, = cb[M,, -(M, _0'7F“S"')[Ll_i,fﬂ <M, (F2-2)

v P

(c) When Ly > L,
My =F,5: < Mp (F2-3)

where

Ly, =length between points that are either braced against lateral displacement of
the compression flange or braced against twist of the cross section, in. (mm)

Fop = 1+0.078 —— (F2-4)

_Gn’E Je (L_,J
. Sxho

p
L " 107

tis

Efficient Use of Tables

* From Specification:

The limiting lengths L, and L, are determined as follows:

E
L,=176r, |— F2-5
7 Ty, I3 ( )

2 2
L = 1.95&;L L+ Je +6.76(O'7F-"J (F2-6)
0.7F, \| S+h, Scho E

2. Compression Flange Local Buckling

(a) For sections with noncompact flanges
A—R
M, =M,-(M, - 0.755_\.){"1} (F3-1)

(b) For sections with slender flanges

 0.9EkS,

n = ?Lz (F3'2)
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Efficient Use of Tables

» Guide to Stability Design Criteria for Metal Structures, Galambos

Secrets of the Manual
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Efficient Use of Tables

Manual Fig 3-1 (also see Commentary Figure C-F1.2)

compact
x

* | noncompact

M,=07ES, -

110
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Efficient Use of Tables

Determine Strength of Composite Beam (shown)

* Given: 7 T
— AISC Specification 360-10 & AISC 14t Edition, LRFD
— W16x26 ASTM A992, F, = 50 ksi, L = 30 ft
— 3" NLWT concrete (f'; = 4 ksi) on 3" metal deck
— ¥ dia. stud

Secrets of the Manual 111

Efficient Use of Tables
» Determine Effective Width of Concrete Slab (Specification 13.1a)

Each side of beam centerline, minimum of:
L, (30ft)(12in/ft)

e
U

1) 1/8 of span :E = 3 =45 in., controls
30 ft) (12 in/ft
2)1/20.c.beamspacing:&:[1]( J(12in )=60in. 1 i
2 \2) (3spaces) T j

3) distance to edge of lab = N/A

For this example, b,, =(2 sides of beam centerline)(45in) =90 in.
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Efficient Use of Tables

» Load Transfer Between Steel Beam and Concrete Slab (Specification 13.2d(1),
Positive Flexural Strength where concrete slab is in compression)

(a) Concrete crushing (concrete fully in compression)

V', =0.85f", A =0.85(4 ksi)(3in)(90in.) = 918 kips

(Note: only concrete above deck considered.)

(b) Tensileyielding of steel section (steel fully in tension)

V' =AF, =(50ksi)(7.68 in) =384 kips< V', ..PNA inconcrete
(c) Shear strength of steel studs

V', =>.Q,=min(V',V",) for 100% composite

Secrets of the Manual 113

Efficient Use of Tables

» Stud Strength (Specification Eqg. 18-1) Condition R, R,

T No decking 1.0 0.75
Q,=05A,/fE, <RR A, _
Decking oriented parallel to the

A, = areaof stud, in? e
h—’ 215 1.0 0.75

_ P = 15 [ : e
E. = concrete modulus of elasticity =w, >/ f ., ksi g . -

e

F, = specified minimum tensile strength of stud = 65 ksi
Decking oriented perpendicular to

the steel shape
Number of steel headed stud anchors

occupying the same decking rib

Q, =0.5(0.4418 inz)\/(4 ksi)[(145 pef )" (V4 ksi )J

1 1.0 0.6"
= 261 kl pgStUd ; or more g;i 2:

N, = nominal rib height, in. (mm)

w, = average width of concrete rib or haunch (as defined in Section I3 2c), in.
(mm)

* for a single steel headed stud anchor

* this value may be increased to 0.75 when ¢, 2 2 in. (31 mm)

R,R,A.F, =1.0(0.6)(0.4418 in*)(65 ksi)
= 17.2 kips/stud, controls
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Efficient Use of Tables
* Use Table 3-21 for Stud Strength

Table 3-21
Shear Stud Anchor Q
n

Nominal Horizontal Shear Strength
for One Steel Headed Stud Anchor, Qp, kips

Fy = 65 ksi

Perpzigt(cmar Stud anchor Normal weight concrete Lightweight concrete
Deck condition diameter, w, = 145 pef we = 110 pef
Wep?:r ?itg’ds S~ in. t=3ksl | C=4ksl | C=3ksl | C=dks
s 431 43 4.28 431
(R, =060) - IR N 20 | _zo | wne | w0
" C o ] e | I | 17.1 17.2

Secrets of the Manual
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Efficient Use of Tables

¢ Determine Number of Studs

For 100% composite, studs required between points of maximum and zero

bending moment (half span of beam):

[V, =min(v' V)] __ 384kips
Q, 17.2 kips/stud

=22.3 .. 46 studsfor beam total length

# of studs=

However, for 46 studs, there will be (2) studs per rib. For (2) studs per rib,

R, =0.85 Q, =14.6 kips/stud

bending moment (half span of beam):

[V, =min(v' V)] _ 384kips
Q, 14.6 kips/stud

*See Design Example 1.1 on page I-15 for more information

=26.3 ..54 studsfor beam total length

# of studs=

Secrets of the Manual
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Efficient Use of Tables
» Determine 100% Composite Strength
__2Q 3 KPS _ 105,
0.85f ' by 0.85(4 kSI)(90 |n.)
195 Y2 = Distance top of
Y2=(3in. conc.+3in. deck) - =" =538 in, rec fo beam fo center
flange force
- Sum moments about a/2:
d 384 kips . 15.7in. .
M = F Y2+ =09 ———|5.38in.+ = 381 kip-ft
M, = 04 y( 2) LZin./ft( ﬂ P
Secrets of the Manual 17
.. a2
Efficient Use of Tables I ! ¢ Ta
Ycon Y2
e For Use with Table 3-19 (see also Figure 3-3 in Manual) | ©

Y1 = distance from top of steel flange to any of the PNA locations listed Y L@
PNA locations:
TFL = Top of Flange (beam top flange), also 1
BFL = Bottom of Flange (beam top flange), also 5
2,3,4 = 4 equal spaces within flange

s 2Q dBFL+YQ a7 ] ]

2

7=0.25F A
a ae > Q,
o2 0.85f ' by
and Y, = top of steel to top of concrete
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Efficient Use of Tables
» Table 3-19 C—
F
rom above, | —
V', =918 kips
V', =384 kips
Enter Tablewith PNA at TFL and .
=384 kips (100% composite) a= 20 = 384 kips =1.25in
2.Q, =334 kips (100% composite) 8= 5 = e gy (o0in) o
Y2=(3in. conc.+3in. deck)—l'25 N _s538in.
Secrets of the Manual 119
Efficient Use of Tables
* Moment Capacity based on Table 3-19 (100% composite)
——1
0,M, =384 kit — (384 kit —370 kft)(s's n.~5.38 '”'j = 381 kip-t
5.5In.-5in.
* Compare to
d 384 kips . 15.7in. .
M_=0¢AF | Y2+ =09 5.38in.+ = 381 kip-ft
oM, = 04 y( 2) {12in./ft( ﬂ P
Secrets of the Manual 120

Copyright © 2017

American Institute of Steel Construction

60



AISC Live Webinar Secrets of the Manual
April 27, 2017

Efficient Use of Tables
» Using Table 3-19 for 63% composite
For 63% composite, enter Table with
D" Q, e =(0.63)(384 kips) = 242 kips

_ an_es% _ 242 Kkips . . 0.791in.

= - ——=0.7911in. Y2=6in.— =560in.
0.85f . by 0.85(4 ks)(90 |n.)
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Efficient Use of Tables
» Using Table 3-19 for 63% composite
For 63% composite, enter Table with
D" Q, e =(0.63)(384 kips) = 242 kips
Note: PNA at 4.

6in.—5.6in.

M e = 333 kft — (333 kft — 324 kft
oMn_os ( )(Gm ~5.5in.

j 326 kip-ft
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Efficient Use of Tables

» Determine Moment Capacity using 63% Composite

| 0.85f,

L c

Sum Fx =0 I . s

C+ Asc Fy = Py' Asc Fy - I —‘ I ’ (Py=C)
N

dy ?
A F, = (P, -0)(2) | -

——

Fig. C-13.3. Plastic stress distribution for positive moment in composite beams

Secrets of the Manual

From AISC Commentary Section C-13.2a and Equation C-13-10,

For partial composite
action, there is a neutral
axis in the concrete and
a neutral axis in the
steel.

Sum moments about
C/2

M,=C(d,+d,)+P,(d;—d,)  AISC Commentary Eqg. C-13-10

123

Efficient Use of Tables

where;
C= Z Q,
Py = Ang

to top of sted, in.

d, = distance from P, to top of steel section, in.

Secrets of the Manual

» Determine Moment Capacity using 63% Composite (cont’d)

d, = distance from centroid of compression force, C, in concrete

d, = distance from centroid of the compression force in steel section
to top of steel section, in. (d, =0 for no compression in stedl)

124
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Efficient Use of Tables

» Determine Moment Capacity using 63% Composite (cont’d)
P, =384 kips Coms = D, Qn_sms = 0.63(384 kips) = 242 kips

Coae 242 kips

a= = S _o79tin.
0.85f b, 0.85(4ksi)(90in)
_0791in. | |
dlztgab—%:6|n.— N _560in. dgzd_gn=15'7'”'=7.85in.

—(EJ AF, —Ceae 1 | (384kips—242kips) 0129in
=12 2 bF, ) 2(2)(550in)(50ks)

Secrets of the Manual 125

Efficient Use of Tables

» Determine Moment Capacity using 63% Composite (cont’d)

M n_63% C63%(d1 + dz) + Py (d3 - dz)
= (242 kips)(5.60 in.+0.129 in.) + (384 kips)(7.85in.—0.129 in.)
= 4351 k-in.

0.9(4351 kip-in)
12

OM g = = 326 kip-ft
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For 63% composite,

Efficient Use of Tables

* Determine Number of Studs

# of studs=

0.63(384 kips)

=14.1 .. 30 studsfor beam tota length

17.2 kips/stud

Note: Portion of steel beam will be compression.
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Summary

* Be familiar with the information contained in the Manual

» Use the Database when possible

* Read descriptions of the tables

* Include all design information on details to facilitate review and checking

* Manual can facilitate efficient design.
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Polling Question
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PDH Certificates

Within 2 business days...

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

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

e Completely fill out online form. Don’t forget to check the
boxes next to each attendee’s name!
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PDH Certificates

Within 2 business days...

e Reporting site (URL will be provided in the forthcoming email).
e Username: Same as AISC website username.
e Password: Same as AISC website password.

Thank You

Please give us your feedback!
Survey at conclusion of webinar.

There’s always a §

structural

OIEEL
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