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Part 1. Dimensions and Properties

* New shapes:

W-shapes (& corresponding WT-shapes)

HP-shape
Angles
HSS

Pipe

)SVN
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Part 1. Dimensions and Properties

Il

W-Shapes HES_haQes
W40x655 HP12x89
W36x925

W36x853

W36x802

W36x723

W21x275

W21x248

W21x223

W14x873

W14x808

& corresponding WT-shapes

L

Angles
L12x12x1-3/8

L12x12x1-1/4
L12x12x1-1/8
L12x12x1
L10x10x1-3/8
L10x10x1-1/4
L10x10x1-1/8
L10x10x1
L10x10x7/8
L10x10x3/4

& corresponding 2Ls

SYN
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Part 1. Dimensions and Properties

HSS22x22x7/8, 3/4 HSS24x12x3/4, 5/8, 1/2
HSS20x20x7/8, 3/4, 5/8, 1/2 HSS20x12x3/4

HSS18x18x7/8, 3/4, 5/8, 1/2 HSS16x12x3/4
HSS16x16x7/8, 3/4

HSS14x14x7/8, 3/4

HSS16x16x7/8, 3/4

HSS14x14x7/8, 3/4

HSS12x12x3/4

HSS10x10x3/4

O

Pipe 26, 24, 20, 18, 16, 14 (std and x-strong)
& Pipe 12, 10 (xx-strong)

OSVN
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Part 1. Dimensions and Properties

» Updated fillet radii—> kg, kK, T affected

¥ k
[ il K
| - !l'
K] i Table 1-1
P — W-Shapes
[
' ! Dimensions
¥ "
(L
' Web | Flange ' Distance
Area, | Depth, P == [ Work-
w k |
Shape A d Thickness, 7 Wieth, i X T) able
A S N M A B T () ot et [T
in? in. in. in. in. in. in, W | in | in | in.
Waex33se | 985 [440 (a4 [108[1 | % [159[16 [177 [1 [2s6 |3 [13% |38 | 5%
Q30 | 854 (436 |436(0865| T | Tis 158 |15Th |18 |1%s |236 2% % | |
x262° | 77.2 |43.3 [43Y4)0.785| " The (158 |15%|1.42 17 (220 |25 1% | |
230 67.8 1429|4276 0.710| "he| Yo (158 | 15| 1.22 1% 201 |2 {1906 | ¥

N

2o
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Part 1. Dimensions and Properties

DSVN

» Check material availability: See www.aisc.org
» V15.0 Database
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Part 2. General Design Considerations
« Table 2-4: Applicable ASTM Specifications for Various
Structural Shapes
» Table 2-5: Applicable ASTM Specifications for Plate
o Table 2-7: Summary of Surface Preparation Standards

OSVN
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Part 2. General Design Considerations

Table 2-4 z
- - - >
Applicable ASTM Specifications A
for Various Structural Shapes 7
;| R Applicable Shape Series 3
Yield | Tensile HSS E
Steel ASTM Stress® | Stress® < | B 8 e}
Type | Designation | (ksi) | (ksi) | W | M [ S [HP | C [MC| L | & § & %
A36 % | se-s0 §
A53 Gr.B 35 60 Q
- 42 58 F :
i 45 58 g
46 62
I b 50 2
R Gr. A 36 58 | |

éai““‘"?ﬁ—

%
e

Lot

Part 2. General Desian Considerations
Table 2-5
Applicable ASTM Specifications
for Plates and Bars

Plates and Bars, in.

Fy Fy OVEr | Over | over | over | over
Yield |Tensile| to |(0.75to| 125 | 15 | 2t0 | 25 | over | over | over
Steel ASTM Stress® | Stress® | 0.75 | 125 [to15| to2 | 25 | tod |4to5 |5to6 | Gto8 | over

Type | Designation (ksi) | (ksi) | incl | incl | inck | incl. | incl | incl. | incl, | incl. | incl. | 8

Az83* Gr. C 30 56-75

£10Z | IDONIYIINOD 13348 IHL *OSVN

32 58-80
A3

36 58-80

]

Carban Gr.D 33 | 60-80 8

Gr. 50 50 65-100 b 2 i g i

G Gr. 55 55 | 70-100
A709 | Gr 36 3% 58-80
G 42  gemmilade .
A572 | Gr.55 -~ A
Gr. 60 60 75
Gr. 65 65 80

ygé‘“‘“?& Uink

%
N
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Part 3. Design of Flexural Members

* Footnote for noncompact sections:
“...tabulated values have been adjusted accordingly”
(also in Part 4 column tables)

)SVN
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Part 3. Design of Flexural Members

SYN

» Table 3-19, Composite beam table footnote:

“ Ductility (slip capacity) of shear connection at the
beam/concrete interface may control minimum 2Q,,
value per AISC Spec. Sect. 13.2d.”
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Part 4. Design of Compression Members

Eliminated K factor in tables/discussion — L
Clarifies C,, = 0 is used in WT column tables
Chapter E revisions reflected in tables
- Slender members
- Double angles use more general F, equation
Removed Tables 4-13 to 4-20: Composite Columns
W-shape column tables: added 65 and 70 ksi for some

ISVN
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Part 4. Design of Compression Members

» W-shape column tables: added 65 and 70 ksi for some

Table 4-1b

Table 4-1c

vailable Strength in vailable Strength in
Axial Compression, Kips Axial Compression, kips
W-Shapes wi4 W-Shapes W14
Shape W1dx Shape Widx
Ib/ft 873" 808" 730" 665" Ib/ft 873" 808" 730" 665"

Design

Pl GePy

Pl

OcPy

FalCQe

0Py

Pl

Py

ASD LRFD

ASD

LRFD

ASD

LRFD

LRFD

Design

Pl

P

Pl OcPy

Prl€2e

9Py

Falfde GcPa

ASD

LRFD

ASD LRFD

ASD

LRFD

ASD

LRFD

]

10000 15000

9260

13900

8370

12600

7630

11500

[ o

10800

16200

9980 15000

9010

13500

8220

12300

OSVN
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Part 6. Design of Members Subject to Combined Forces
 New Tables 6-1a & 6-1b: Limiting Width-to-Thickness Ratios

wn

JSVN

Table 6-1a
Width-to-Thickness Ratios:
Compression Elements
Members Subject to Axial Compression

£102 | IDONFYIINOD 133U FHL

— Consistent
Width-to- s Kl .
Case Description of Element Thickness | 32 36 42 46 50 Wlth SpeC.
® Ll h M M Taples Bd.la
Flanges of rolled |-shaped sections, .
plates projecting from rolled
I-shaped sections, outstanding legs an d B4 ) 1 b
1 . bit - 15.9 14.7 - 135

of pairs of angles connected with

E continuous contact, flanges of

E channels, and flanges of tees

o Flanaes of huilt-un I-shaned

Part 6. Design of Members Subject to Combined Forces

N

OSY

 New Table 6-2: Available Strength for Members Subject to
Axial, Shear, Flexural and Combined Forces, W-Shapes

£10Z | IDONIYIINOD 13348 IHL -
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The Super Table

Table 6-2

Available Strength for Members
F, = 50 ksi Subject to Axial, Shear,
Fi=6sksi Flexural and Gombined Forces

W-Shapes
e [ Ehape

08 20 262 it

Waa
Wi
+ 280 4 2
[
o Flexural Strength, kip-ft

#30 | wero [Aso | neo | aso [ unro
o | 4040 3 [ o 30w | 4
& | anan 2520 nm
5 7 | 4040 129 7
| u | dnan 3500 i
[ 4 | 4040 0 nm L
| 1 | 4040 nm
| n | a0 nm
| 12 | 4040 "
W | a0 3130
E T | a0 a0
4| s | 20 00
FARTEE w7
w | 17 [ 30 0
FIERE =
|z 2| w | 0 mi0
E% | 2 | 3m0 e
| g"‘ 2 | M 080
| 34 | 280 50
£ 2 | a0 2850
| 28 | 3 M0
j E » | 20 250 70
| g8 | = | @ o | o0 nw
| 8 | M [ 270 ¢ bl a0
| §a | 3 | a0 1080
| 31 | 250 A 1750
|& || 1 160
H az | gm0 1ma 150
(= & 2080 00 1400
& | o0 1580 1310
s | im0 1 1230
| s | o 1300 1180
Progerties
oasilabla Svwngih I Themil Visking, kipn
Fabi | wers [Pl o 8RR ok, |
w0 | 0 | = an | 123
Arakatie STEOG 8 Temaie RRpnd (Ay = 0 Py WFS |
[Pafg] wers [Bi] oot [ Aliir| oot | 0
06 | [EC N EER R |

SYN
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Example—Table 6-2

Given: W14x99, ASTM A992, pinned ends (K = 1.0),
=L, = Lp=141t
Check shape for combined loading using LRFD, with

L

CX

required strengths as follows:

LRFD

P, =400 kips

., = 250 Kip-ft
80.0 Kip-ft

SVN
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Table 6-2 (continued) —_—
Available Strength for Members
Exam ple_ Tab'e 6_2 F, = 50 ksi Subject to Axial, Shear,
F,=65ksi Flexural and Combined Forces
) . W-Shapes w14
Solution: S 2
09 | () [ = b/t 109 | e [ oo 4
Palie| 0cPo |Pal<ST@cPs | Pal2c| 0cPy Maaf | 06Ma [Mae/On| 96Mae |[Mial 0] 0oMax 0
Compressive Strength, kips Design Available Flexural Strength, kip-ft £
ASD | LRFD | ASD | LRFD | ASD | LRFD ASD | LRFD | ASD | LRFD | ASD | LRFD E‘
. m
(I)c P, =1130 kIpS "kl 1 iRl EX B K 9
901 | 1350 819 | 1230 T45 | 120 | £ 9 478 TN 430 646 3482 574 m
BBE 1340 807 1210 T35 1100 :E 10 479 720 430 646 382 574 =
H a4 | 1310 704 | 1190 723 | 1090 = 1 479 T 430 646 382 574 5
(I)bM = 642 k|p-ft gs6 | 1200 | 780 | 170 [ 70 |00 [ S5 | 12 | 4re| 70 | 430 | e | 32| s o)
nx 843 | 1270 | 766 697 | 1050 | 2§ 4719 | 720 | 430 - e | sm bt
826 | 1240 | 750 682 | 1030 | 3 ﬁ(@ ars | 7ia | az7 | (pa2 ) 382 | 54 =
808 | 1210 | 733 67 | 1000 | @ % | 15 | 470 | 708 | 422 e 382 | 54 A,
788 1190 T16 652 @ | B ;: 16 465 (] 47 627 378 568 m
770 | 1160 | 698 635 | 955 | S | 17 | 460 | em | 413 | 520 | 3@ | 560 Z
750 | 1130 | 680 618 | 929 (o5 | 18 | 455 | 634 | 408 [ 613 | 368 | 553 ]
728 | 1100 661 601 903 e 19 450 676 403 605 363 546 s
T08 1060 B42 583 877 E r 20 445 669 398 598 358 539 o
664 | 098 | B02 547 | 822 |82 | 2| 435| 654 | 388 | 503 | 38| s524 o
620 931 561 509 766 = ﬁ 24 425 639 378 569 339 510 o
574 | 863 | 519 4r2 | 709 |y B | 2% | 415) 623 | 360 | 554 | 3M | 495 ~
529 796 478 434 653 | g2 g | 28 405 608 359 538 320 48
485 | 720 | 438 37 | 97 | 58| % 305 | 503 | 349 | 524 | 310 | 466
441 663 398 361 543 ‘E 32 385 578 339 510 300 452
399 600 360 326 450 E S| ars 563 39 485 21 437
350 | 539 | 32 202 | 439 | B 5 | 36 | 35| 548 | 30 | 480 | 281 | 423
322 | @4 20 262 | 394 | @ -] 355 | 533 [ 810 466 | 2N 408
200 437 261 237 36 (B 40 345 518 300 451 262 ki
263 | 96 | &7 215 | 323 Eg 42 335 | 503 [ 200 436 | 252 an
SNl 5 [msiel 325 R 4 el O Sl 2 el 2
. Table 6-2 (continued) —_—
Solution: Available Strength for Members &
F, = 50 ksi Subject to Axial, Shear, =
F,=65ksi Flexural and Combined Forces 0
— 1 W-Shapes e =
dpMpy =311 kip-ft P wa -
Wil Shape Widx 153
09 [ () [ = Ib/ft 109 [ e [ oo a
Polie| 0cPa |Pal2cT @cPa | Palc| 0cPy Maaf | 06Ma [Mae/On| 96Mae |[Mial 0] 0oMax =
Compressive Strength, kips Design Available Flexural Strength, kip-ft A
ASD | LRFD | ASD | LRFD | ASD | LRFD ASD | LRFD | ASD | LRFD | ASD | LRFD O
4
Properties g
Avallable Strength in Tensile Yielding, kips Limiting Unbraced Lengths, i m
Pl | iPa | Palllc] &Pe | Pallhi]| 0iPs L [ L 6| L 6L £
958 | a0 [ Bn | 130 | yEa ] vim 132 | 485 | 135 | 453 [ 150 [ 425 m
Available Strength In Tensile Rupture (A, = 0.754), kips Area, in? ks
Pal | ouPa [ Palfly | 0Py | Palhe] /P 0 [ w1 [ 25 N
T8O | 1170 708 | 1060 847 | arn Moment of Inertia, in.* =
Aurailable Strength in Shear, kips E | & | & ] & | & | & ~
Validy | SyVn | Valily | OVe | Valily| @y¥n 1240 | 447 | 1110 | 402 | 999 | 362
150 225 138 207 123 185 Iy, In.
‘Available Streagth in Fiex ¥-Y Axis, kip-1t 373 I 3N [ 370
SoMoy | My LL rlty
231 | 48 | 207 A 311 ) 81| 273 167 [ 166 [ 1.66
" Shape exceeds compact ||mMe:ure with Fy = 50 ksi,

12
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Example—Table 6-2

Solution: _ z
Py _ 400 kips %
P. 1130 kips
=0.354

Because %2 0.2, use Spec. Eg. H1-1a:
C

P 8[ Mo Myl 10
Mex My

£10Z | IDNFYIINOD 13348 IHL -

400 kips _ 8 [250 kip-ft  80.0 kip-ft

9l 642 kip-ft 311 kip-ft

_ =0.928<1.0 o.k.
1130 kips 9

Part 6. Design of Members Subject to Combined Forces

SVYN

» Tables 6-3, 6-4 and 6-5: Cross-Section Strength Eqns &
Properties for Encased W-Shapes, Filled Rectangular HSS,

Filled Round HSS

£10Z | IDNFYIINOD 73318 IHL -

See L.F. Geschwindner, Eng. Journal, 2010 &
M. Denavit et al., Eng. Journal, 2015

13
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Part 7. Design Considerations for Bolts

e Tables 7-14 includes tension-control bolts

prd

>

Table 7-14 @

Dimensions of High-Strength Fasteners, in. £

L — ang| 7y

(Y -He=mmm Hdy TN | 2

LY b o I | | . e T m

e L. \“%_,_} -

~ASTN ES120 Crades AS2S a0d A480 | 0 'a)

o Nt may be ] / ."\: [l

AN e e D 2

;:'I:;\ﬂr;ad__ _’ Spline A L §

length length A

ASTM F3125 Grades F1852 and F2280 el

inal Bolt Diameter, in o

- | e |t | h 1 e | 1 | 1 | 1 | &

WM}:Z&?“ i e | 1 1he | 1% | 1'% 2 23w | 2% :
T 70 0 0 0 O 0 T T

Part 8. Design Considerations for Welds
ECCENTRICALLY LOADED WELD GROUPS &
>

Eccentricity in the Plane of the Faying Surface

| e, =al - A
e o
| et

xl

il
1) Instantaneous Center of Rotation Method

2) Elastic Method
3) Plastic Method - new

£10Z | IDONIYIINOD 13348 IHL -
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Part 8. Design Considerations for Welds
ECCENTRICALLY LOADED WELD GROUPS

pd

Eccentricity in the Plane of the Faying Surface &

: i

Plastic Method: T

% |

fp = :_AQ/] : Fexx =fh + 1, fa — E (8'13) %

Ba hw 2

+ —— W= 4M e

. f—M — . _faE - (8-14) .
Lo 5 2 ~

Part 9. Design of Connecting Elements

* Connecting elements subject to combined loading

OSVN

2010: o =f2 —f,f, +12 +3f2 <F, (9-1)

2 4
2016: &+ & + \i <1.0 (9-1
' Mc Pe Ve

Dowswell, Engineering Journal, No. 1, 2015;
Neal, Journal of Applied Mechanics, 1961,
Astaneh, Steel Tips, 1998

£10Z | IDONIYIINOD 13318 IHL
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Part 9. Design of Connecting Elements

SVYN

* Coped beam strength
» No limits on cope length or cope depth
» Post-yield strength explicitly accounted for

£10Z | IDNFYIINOD 13348 IHL -

» Coped flexural local buckling strength AT—@ jdc
—top flange only coped (oM., M /Q,) ?

S 4 ]

When 2 < Ap where ho §

Mn =Mp :Fyznet (9'6) K:a E

When A, <A <2, "y :0_475\/122 %

My :Mp‘(Mp‘My)[%‘lJ (9-7) ke :fk21.61y A

When A > 2\, Fer :%?Ekl :
IVln = I:crs’net (9'8) &

16
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Part 9. Design of Connecting Elements
» Coped beam strength—top & bottom flange

P

Use Spec. Section F11 0
=C T

When ¢y >¢; : : Setback eﬂz |~ Bucking chz;ked g
< £

Cp=|3+ |n(ﬂ) (1— %) <1.84 (9-15) == 2
d d 1. 7/ =

_CGttCo Ruor RST' | /é < |n|a | &

2 s

When ¢; >¢p : ' .

c
Cb = (C_b] {3 +In (%j} (1_ dd_Ct} <1.84 (9'16) Simple she;r connection e

Dowswell & Whyte, Engineering Journal, No. 1, 2014

Part 9. Design of Connecting Elements

OSVN

» Other Spec. requirements and design considerations
- Prying action
- Plate elements subjected to out-of-plane bending

£10Z | IDONIYIINOD 13318 IHL
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Part 9. Design of Connecting Elements

- Prying action

14t Ed: max 45°

o' =1.0if =1 or lesser of 1 and %(%) if p<1

15™ Ed: max 60° z
T+q  T+q, e Al
J g
q, g g, - | - o
t ‘ % <1.75b \ | g
Vo 'a A * | » E
Line of/ ‘ / II’ P Ly
deformation b l & T T <1.756 | o i ‘[S”% 8
- | £ ‘ | =
2T, | \[ ‘ ' =
Prying forces intee  Typical bolt location Edge bolt a
8
=
- Prying action
LRFD ASD =
twin = |——W0" (9194 tmin = |—24Tab" (g 191 -
¢pF, (1+8a) PR, (1+50.') :
]
d/ ﬂ
8 =1-— n
P 2
T.+q, T, +q, =
Z
q
3
=

1( Bc
b =21

q,

, ¢ g q,
t
N\
JaiE
Line of

( |
p = b_ deformation b ‘ 4
! I\ -
a . 2T,
B. = available tension per bolt based on "
5@ tension only or combined tension & shear rupture
E

> 7

18



3/23/2017

Part 9. Design of Connecting Elements
- Plate elements subjected to out-of-plane loads | .
2
Also see Spec. Sect. J10.10. 0
a cT b a : b a !:T b g
f"y7 ‘TL7’ NN é
|| ANg _,\1” s
% {_/:_T_\:—B - {L = B
Transverse load In-plane moment Out-of-plane moment
Yield-Line Analysis Models
Part 10. Design of Simple Shear Connections
14t Edition Manual
Bolt and Angle Limit States: e arsciaoaskal am| B
2 F = ksi Connections Bolts %
& Fy =58 ksi ~_~7Bolt and Angle Available Strength, Kips (

Minimum Of: 12 Rows ?ﬁ Hole - Ar:nI!Thlcknesj,in‘ :
« Total bolt shear on bolt group e T B e o sl

. . . 1 X STD | 197 | 205 | 246 389 | 205 | 443 | 361 541
K STD | 152 | 228 | 152 225 | 152 | 228 | 152 228
b TOtaI Sllp reSIStance for Sllp_ ! oo 5 ovs | 129 194 | 129 | 194 | 120 | 104 | 128 194

a | OSA | s | 452 228 | i52| 228 | 152 228 | 152 228

s STD 197 | 295 | 246 | 369 | 253 | 380 | 253 | 380
s 196 | 294 | 216 | 323 [ 216 | 323 [ 216 | 323

critical bolts on bolt group 3
* Bolt bearing on the angles g’ HEd H H H B

o | soo| & | om [l62| oie | 162 2 | e oiz | 162 2

» Bolt tearout on the angles B 57 omn | (Sl o o] ies L] e a0l 2
ioldi I Al EH H H E

i Shear yleldlng Of the angles i CasSB | g7 | 195|203 | 244 | 356 | 298| 40 | 316 475
Beam Web Available Strength per Inch Thickness, kips/in.

« Shear rupture of the angles T RN S W—

Hole Type i

» Block shear rupture of the S N S 7S S N S N S

LRFD LRFD LRFD LRFD LRFD | ASD | LRFD
14 | 498 | 747 | 506 | 759 [ 468 | 702 | 476 | 714 | 495 | 743 | 503 | 755

angles 1% | 501 | 751|509 | 763 | 470 | 706 | 479 | 718 | 497 | 746 | 506 | 758

Coped at Top 1'2 | 503 | 754 | 511 | 767 [ 473 | 709 481 | 722 | 500 | 750 | 508 | 762

Class B

£10Z | IDONIYIINOD 13348 IHL -

Flange Only 1%/s | 505 | 758 | 514 | 770 [ 475 | 713 483 | 725 | 502 | 753 | 510 766
2 513 | 769|521 | 781 | 483 | 724| 491 | 736 | 510 | 764 | 518 777
3 532 | 798|540 | 610|502 | 753 | 510 | 765|529 | 794 | 637 | 806
1/s | 488 | 731|488 | 731 | 458 | 687 | 458 | 687 | 488 | 731 | 488 | 731

19
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Part 10. Design of Simple Shear Connections
15" Ed. Manual
Bolt and Angle Limit States: Table 10-1 5
Minimum of: F,=36ksi  All-Bolted Double-Angle /4""-
. Angles H Bolts
-3 (Effective strengths of Connections
|nd|V|duaI bOItS) Bolt and Angle Available Strength, kips — ]
12 Rows Bolt | Thread Hole Ao o
where wi || == b ASDU‘LRFD As;h?.nm ASD%LHFD Asnlhl.nFn
i - N STD/SST | 197 | 29 | 246 | 370 | 284 | 427 | 286| 429
EﬁeCtlve Strength - X STD/SSLT | 197 | 296 | 246 | 370 | 296 | 444 | 360 | 540
. H STD 152 | 228 | 152 | 228 | 152 | 228 | 152 | 228
MIN: bolt Shear, S“p - Group EI:SGSA ovs | 129 | 194 | 129| 194 | 129| 194 | 120 194
H H = - A SSLT 152 | 228 | 152 | 228 | 152 | 228 | 152 | 228
resistance for Sllp- } *'"5 S STD 197 | 296 | 246 | 370 | 253 | 380 | 253 | 380
- 4 BTN Bt Class B ovs 197 | 296 | 215 | 321 | 216 | 323 | 216 | 323
critical bolts, bolt 8B A b ssiT | 197 | 206 | 248 | 370 | 253 | 30 | 253 | 380
thE el N STO/SSLT | 197 | 296 | 246 | 370 [ 296 | 444 | 360 | 540
i I3 i 1 X STD/SSLT | 197 | 296 | 246 | 370 | 296 | 444 | 394 | 592
bearlng1 bolt tearout tid e ” STD | 180 | 283 | 190 | 285 | 190 285 | 190 | 285
1 1 = =max | Group ovs 162 | 242 | 162 | 242 | 162 | 242 | 162 | 242
*Shear yleldlng - ang|eS (T [ ClssA ssiT | 189 | 283 | 180 | 285 | 190 | 285 | 190 | 285
STD 197 | 296 | 246 | 370 | 296 | 444 | 316 | 475
—.*Shear rupture -- angles oZo | o |7 20 | 2] 370 | 28] 00 | 0] 405
W) o ssiT [ 197 | 206 [ 246 | 70 | 206 | 444 | 316 | 475
{ Block shear rupture -- angles =
Part 10. Design of Simple Shear Connections
14" Edition Manual
E|F =50 ksi Table 10-1 3
& fu=8ksi  All-Bolted Double-Angle  “/4-in. z
.. e N 2|k, =3 ksi Connections Bolts
Beam Web Limit States (kip/in.): ) e . : A4
Bolt and Angle Available Strength, kips 8
* Bolt bearing on the web e | Tew | e |t T
waa Group|  Cond. Type 50 [ Lo [ A5 | Lo | 45D Lo | 450 | | m
» Bolt tearout on the web = Akl H H H B =
. . sc STD 152 | 228 | 152 | 228 [ 152 | 228 | 152 | 228 m
» Shear yielding of the web a4 H E H H é
STD 197 | 205 | 246 | 369 | 253 | 380 | 253 | 380
« Shear rupture of the web a4 H H H B p4
N STD 197 | 295 | 246 | 369 | 285 | 443 | 361 | 541 %
» Block shear rupture of the web PoLmopmope cimiee o0
Group Class A ovs 162 | 242 | 162 | 242 | 162 | 242 | 162 | 242 ()
\ SSLT 190 | 285 | 190 | 285 | 190 §35 190 | 285 | m
A H H H HE
s SSUT | 195| 203 | 244 | 366 | 203 | 440 | 316 | 475 | S
Beam Web Available Strength per Inch Thickness, kips/in. :I
Hole Type sTD | ovs I SSLT
Len®, in.
Low in. 12 1Y 12 . 1%s 12 s
vt 77| o] 24w e[ oo Tam]
135 (501 | 751 (509 | 763 | 470 | 706 | 479 | 718 497 | 746 | 506 | 758
yﬁ‘“w”“?% Coped at Top 1'2 | 503 | 754 | 511 | 767 [ 473 | 709 481 | 722 | 500 | 750 | 508 | 762|
,ii 2) Flange Only 155 | 505 | 758 | 514 | 770 | 475 | 713| 483 | 725|502 | 753 | 510 | 766
H 2 513 | 769|521 | 781 | 483 | 724 | 491 | 736 | 510 | 764 [ 518 | 777
M A 3 532 | 798(540 | 810 | 502 | 753 | 510 | 765|529 | 794 | 537 | 806 |
Lo W 1/s | 488 | 731|488 | 731 | 458 | 687 | 458 | 687 | 488 | 731 | 488 | 731
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14" Ed. 15™ Ed.
§|f=s0k Table 10-1 3 Table 10-1 3
@|fu=63ksi  All-Bolted Double-Angle  “/4-in- F=3%ki  All-Bolted Double-Angle f4-in.
Q| F = g i Bolts -
2|F, =3 ksi Connections Angles Connections Bols
— 58 ksi
E Fu =58 ksi Bolt and Angle Available Strength, kips Bolt and Angle Available Strenglh, Kkips =
12 Rows Bolt | Thread Hole Anghe Thickgess; o 12 Rows Bott | Threae Hole Angle Thickness, in. >
Group|  Cond. Type " the k3 Vi Group|  Gond. Type e *he s 2 (7]
Wi ASD | LRFD | ASD | LRFD | ASD | LRFD | ASD | LRFD wu ASD | LRFD | ASD | LAFD| ASD | LRFD | ASD | LRFD N
- N STD | 197 | 295 | 246 | 369 | 286 | 430 | 286 | 430 N STO/SSIT | 187 | 295 | 246 | 370 | 284 | 427 | 288 | 429 i
X STD | 197 | 205 | 246 | 360 | 205 | 443 | 361 | 541 | x| svosssir | 107 | 296 | 246 | 370 | 206 | 44a | 360 540 | iy
. ST | 152 | 226 | 152 | 228 | 162 | 226 | 152 | 228 o SID |52 228 | 152 | 228 | 182 228 | 152 228 i
Group " ovs | 129 194 | 128 | 194 | 129 | 104 | 120 | 194 G| A ovs | 120 104 [ 120 | 104 | 120 104 | 120 | 194 g
a | Cos Ssir_ | 152 | 226 | 152 | 226 | 152 226 | 152 | 226 A st | 182 228 | 162 | 228 | 182 228 | 162 | 228
s SID | 197 | 295 | 246 | 369 | 253 | 380 | 253 | 380 = STD [ 187 | 296 | 246 | 370 | 253 | 380 | 253 380 ]
oy ovs | 196 | 294 | 216 | 323 | 216 | 323 | 216 | 323 Class B ovs | 187 206 [ 215 | 321 | 218 323 | 216 | 328 =1
- SSLT | 195 | 203 | 244 | 366 | 253 | 380 | 253 | 380 SSIT RN 206 BERER 70 [N 30 EEA 550 m
N sTD 197 | 295 | 246 | 360 | 295 | 443 | 361 | 541 | N STO/SSLT [ 197 | 296 | 246 | 370 | 296 | 444 | 360 f‘“ -
X STD | 197 | 295 | 246 | 369 | 295 | 443 | 383 | 590 X sm;s:u | 17| 206 | 246 | 370 ;A&'ﬂ 592 o
o STD | 190 | 285 | 190 | 285 | 190 | 285 | 190 | 285 G s¢ EMS ‘: 12 :i; lg :: 0
Lo il | 202 M 22 (R 242 [y 24 r:.u class A SSLT :59 190 | 285 | 190 | 285
B . SSLT | 190 | 285 | 190 | 285 | 190 | 285 | 190 | 285 ComE By D_E_T:_STG— e %
STD | 197 | 295 | 246 | 369 | 2%6 | 443 | 316 | 475 sC = o i 5 m
sC os 197 | 296 | 246 | 370 | 268 | 400 | 270 | 403
P ovs | 196 | 204 | 245 | 367 | 270 | 403 | 270 | 403 Class B P o B e B el
sST_ [ 195 | 293 | 244 | 366 | 298| 440 [ 316 | 475 — m
Beam Web Available Strength per Inch Thickness, kips/in. P Bolt and Angle Avallable Strength, %
) 11 Rows Bon | Threa o - o
Group|  Cond. Type s
‘ Wik 40 LRFD LRFD =
1..,11\ ki W | STorsd [ 181 ] 271 )
X o
1h i
| 501 i ~
CopedatTop | 12 | 503
Flange Only [ 15 | 505 s
[, Ciass B
3 |s% 5
s | 488 X
1% | 492
Coped at Both | 1z | 487 sC
Flanges 1578 Class A
513 po
532
702 Ciass B

Part 10. Design of Simple Shear Connections

» Extended single-plate connections: Removed stabilizer
plate provision

| a=e Lon ¢ Bolt group
K+ V" ! e
min. |

£10Z | IDONIYIINOD 13348 IHL *OSVN

lev I&V

ert

ab.
Vert. PL to \/\
Col. web

Thornton and Fortney, Engineering Journal, 2011, 2016
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Part 14. Design of Beam Bearing Plates, Column Base

Plates, Anchor Rods and Column Splices 14 Ed:
31/2
/| 4
Table 14-2 &
Recommended Sizes for Washers and o
Anchor Rod Holes in Base Plates =
14t Ed; o
3 N 9
At .hw Hole Washer | Min. Washer| Anchor Rod Hole Washer ﬁin. Washer i
Diameter \Diameter Size Thickness || Diameter | Diameter Size / Thickness 2
in. \n. in. in. in. in. in. in. B
14t Ed: 34 1%\ 2 s 11/2 2/s 4 2 §
113/16 s 19/18 212 518 134 278 41/2 5g
[ 3 Y 2 e Ya
21116 11s ) 2'/s 312 2 212 3% R\ 3 T Ea
T 25/16
2 3/4

Part 14. Design of Beam Bearing Plates, Column Base
Plates, Anchor Rods and Column Splices

Notes:

1. Hole sizes provided are based on anchor rod size and
correlate with ACI 117 (ACI, 2010).

4. ASTM F844 washer are permitted instead of plate washers
when hole clearances are limited to 5/16 in. for rod diameters up
to 1in., 1/2 in. for rod diameters over 1 in. to 2 in., and 1 in. for
rod diameters over 2 in. This exception should not be used
unless the general contractor has agreed to meet smaller
tolerances for anchor rod placement than those permitted in ACI

117.

N

DSV

£10Z | IDONIYIINOD 13348 IHL -
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In Summary
Part 1...New shape sizes and detailing dimensions

Part 2...ASTM A500 Grade C is preferred for HSS
Part 3...New footnotes

Part 4...W-Shape column tables for 65 and 70 ksi
Part 6...New Super Table 6-2

Part 7...Table 7-14 includes TC bolts dimensions

Part 8...New plastic method for ecc. loaded bolt grps
Part 9...Increased permitted tributary length for prying
Part 10...Removal of stabilizer plate provisions

Part 14...Updated Table 14-2 for improved anchor-rod
installation

DSVN

£102 | IDONFYIINOD 133U FHL
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£10Z | IDNIFFIINOD 13348 IHL D
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Design Examples V15.0
Part IV: Additional Resources

e Combined Flexure and Axial Force, W-shapes (Table 6-1, 14%
Ed. Manual)

* Filled HSS Column Tables, A500 Gr. C (Tables 4-13 to 4-20,
14" Ed. Manual)

 New Super Table:  W-Shapes, 65 and 70 ksi
HSS, ASTM A1085
HSS, A500 Gr. C
Pipe

 New Z . Table for Coped W-shapes

£102 | IDONFYFINOD 1334$ FHL DSV

Available Summer 2017

£10Z | IDONIYIINOD 1338 IHL * OSSN
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