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Fy = 36 ksl
& Fu == 51 K5/
Table 10-1 (cont.).
All-Bolted Double-Angle Connections
¢ = 0.78

3/ 4-in. Polts Bolt and Angle Deslgn girangth, Rips
3 Rows ) ASTM Thrend Hole Thicknoss
W8, 16,14, 12, 10" Deslg. Cond, Type G OIS TR IR
4 imitad to W10x 12, 48, 17.19.282. 26,30 0 - 767 L 554 954
16
826
533
533
948
BO7
BO7
118
148
783
Cinss A 566
[ o]

o e[ e [ ]
ovs 718 | 897 j 101 m

sC
Cinss B

ear Web Deslgn strangth por Incht ‘Thickness, ks

B
. @ Coped &t Top Fionge Only
! 4

Notes:
N = Threads included

Susszf;:;‘?‘csé?" STD = Standard holas
e ThI whait VS = Oversized hales % = Thraads excluded
! SSLT = Shorl-slotted holes orignied iransverse 5G = Slip celtical

Kpsfir. 1o ditestion of foad
+Jahulated values Inclute 1/4-in reduction in end distance Lok 10 account for possibia ynderrult

in beam length.
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PESIGN OF SIMPLE SHEAR CONNECTIONS ‘pOUBLE-ANGLE CONNECTIONS

- T
(f%e)
; ; N
% ﬁf@%!») Table 10-1 (continued) 3 : § F, = 50 ksi
#|F =85k  All-Bolted Double-Angle /47| | B[R =85k  All-|
— . : .
2|k 36 ksi)) Connections Bolts | | [oF =36 ksi
o o = - i
< Ff__':_ 98 ksi Bolt and Angle Avallable Strength, kips <L Fy 98 ksl
(wjui:—? + | ASTM | Thread Hote ‘Ang!e Thickness 2 Rowis ASTM | Threat
WiB, 16, 14, 12, 10 ™ ™) o 7 A
*Lg towioxtz, 15,17, |Desig.|  Cond, Type - — W12 10.8 eslg ond.
19,22, 26, 30 Py ASD | LRFD| ASD-LRFD] ASD [LRFD| ASD | LRFo P
() — | 505764636} 954 636|954 636 954 N
X e 50.9 | 76.4 | 63.7.| 955 | 76.4 | 115 | 705 119 X
B STD | 443|664]443| 664|443/ 6644431 664 e
e OVS | 320480320 480|320 480|320/ 480 ASEEI| oes
oo RUPRN 1 1:1:1 SSiT | 37.7 | 56.5] 37.7 | 56.5| 377 56.5 | 37.7 | 565 o . |2
J;;’ i) sc STD | 50.9{764]633|949(633]940|63.3| 0949 o se
MLJ L Class. B ovs 4571 BBG | 457 | 686|457 | 686|457 | 686 o —— Class |
. 22 o SSUT | 49.6) 744 538 | 80.7| 538 | 80.7 | 538 | 807 4o,
0 & . N - 508 764|637 955|764 | 115 [ 785|119 ;L N
EEF X - 50.9 1 76.4 ] 63.7.] 95.5| 764 | 115 1 99.4.| 14 hRis X
if: s ST | 5091 764 554 | 831 55.4 | 831 55.4 | 831 Kl S
VS | 40.0[ 600|40.0{ 600 40.0 | 600 40.0] 660
MO ClassA | carr | 4711706 47.0 | 706 | 470 | 706 1471 | 08 M) Ciass
- STD | 5081764 637] 955|764 115 [79.1] 119 sc
Class B ovs  |4790 718|571 857|571 | 857 57,1 857 Class
S5 149.60 744 | 620 920|674 101 [ Br.2| @
Beam Web Availebie Strength per Inch Thickness, kips/in, o Beam Web
Hols Type STD i Eu‘z | @SL‘F **} Hole Type frosssm——
olt
L in 142 1% Y2 194 12 | 1 L,,in 142
o :ASD | LRFD| ASD |LRFD| ASD | LRFD| ASD | LRFD| ASD {LRFD}} ASD | LRED ASD [L
197 [425 | 188 | 133 [ 200 [ 197 [ 176 | 125 | 188 122 [T83 [ 430 [ 195 s | BAT |
13 |:128 | 181 {135 { 204 | 119 | 179|128 | 191 |7125 | 187 {133 | 199 o | B6.1
CopedatTop | 12 [130 7] 195 | 138 | 207 | 122 | 183 | 130 | 195 {"127°| 190 [:735 | 203 Coped atTop | 1'/2 | BB.6
Flange Only 1505 | 182 | 199 | 141.{ 211 § 124 | 186 |-132 | 199 | 129 | 194 | {36} 206 Flange Gnly 150 | 810
2 | 140 210 | 148 222 1 132 | 197 | 140 | 210 | 137.] 205 | 145 | 217 2 |9B3:
3 {159 | 239 | 167 | 251 {151 | 227 | 159 | 239 | 156§ 234 | 164 | 246 3 |16
1 [ 135 | 72 | 115, [ 172 ;107 | 161 | 107 | 161 | 115 | 172 [ 115.| 172 1 | 731
a 10 | 149 178 [ 119 179 142 | 188 | 112 | 168 | 119 | 1ve | 18| 19 135 | 78.0
Coped atBoth | 12§ 124'| 186 | 124 | 186 | 117.| 176 | 117 | 176 [ 124.| 186 [1124| 186 * Coped atBoth | 1%/z | 82.9
Flanges 15/g ] 129 | 194 | 129§ 194 | 122 | 183 | 122 | 183 | 128 | 194 | 129°| 194 Flanges /g | B7.8
2 11407 210 | 144 | 216 | 132 | 197 | 137 | 205 | 137.| 205 | 144 | 216 2 1983
o | 3 [ 159°| 239 | 167 251 | 151 | 227 [ 159 | 230 | 156 | 234 | 164 | 248 N 3 1118
{Uncoped™ 175 | 263 | 175 | 263 | 175 | 268 | 175 | 263 | 175 ¥ 263 } 175 | 263 Uncoped H7
Supporl Available Wl N il Support Avallable | Holes;
10 = Stansard holes = Hreatls Incie =
mi;:‘f}‘:ﬁ:?mp :;s OVS = Qversized holes ‘ X = Thraads excluded In?::?[";gi::?ﬂ?:srs ovs fE
y ! SSET = Short-slotted holes transverse 5C = Sip eritical e ' 88T =8
. kips/in. {6 directien of load _ kips/in. b
%?I:g ~-ASD | LRFD T!?pllg ASD - LRFD
o * Tabulated values Inglude "e-in raduction In end distanee L, to account for possible ; 107 'Ta%:julal
b _._.351' : underrun in beam length it | - yndern
: A 55T v
8507 . o _
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DESIGN CONSIDERATIONS FOR Bojl

Tabile 7-10.

Non-High-Strength Fastene Design Shear Strength of One Boll, kips
rs

| Table 7-7
. Nominal Bolt Diameler dy, In.
aminai Boit Diameler dy, in, Taread G Fy Loading /g I (G/.:) ] /g | 5 % 15 ] 11/4 | 13/y § 1/a
Yo | Ya 1y 1 1Y, cond | {ksh) — Naminal Boll Aren, In2
| as | as 0307 | 0442 | 0.601 | 0.785 | 0994 | 123 | 148 | 137
: 80 | 122 f N o | w84 | 1o | (s 216 | 283 | 358 | 442 | 535 | 66
o | 118 | 172 | 232 : D ped | 3TH 433 | 865 716 | 8B4 | 107 127
321 : 150 5 1as | 18o | 271 | 358 | 447 | s6z | 866 | 795
6 | 761 107 ] 12 : D 276 | 398 540 | 707 BES | 110 134 158
188 150 5 138 | 188 | zr1 | 3sa | 447 | 552 | &68 | 795
a | o2 | os oz : o 276 | 398 541 | 707 895 | 110 134 159
- -0 64 § 173 | 249 | 338 | 44z | 58 | 690 | 835 } 094
ol 33 a0 o : o 345 | 487 676 | 884 | 112 138 167 198
123 180 s 582 | 785 | 108 | 143 178 | 22t | 267 § 4t
ol 83| me | 150 | 1o8 o 116 | 158 216 | 283 358 | 442 | 535 | 638
& 43 57 &80 -4 e
| .- Theeads included in shear plane
I M3 wes | k07 | oave g ;:,= Trreads exgludad from shear plana
= Single shear
] 2o ony " [ = Double shaat.

stiute {IF) Table 7-11.
Design Shear Strength of nBolts, kips
ASTM A3z5 & F1052
N X
/a 1 3 Ty 1
s} 5 3 5 B 8 D s D 5 B
a8z 260 520 339 B79 239 477 325 849 424 48
350 238 476 3 622 219 437 298 595 389 778
ata 215 433 283 565 199 398 271 541 353 707
285 195 390 254 500 179 as8 244 487 318 636
254 173 246 226 452 189 a1a 218 433 283 565
223 152 303 198 396 130 278 180 37g 247 495
191 139 260 176 330 119 23 162 325 212 424
159 108 218 141 283 994 | 199 135 271 177 353
127 866 | 173 113 226 795 | 159 108 216 141 283
th g54 | 649 | 130 g18 | 170 596 | 119 g12 | 162 106 212
gth Bolis 636 | 433 | 865 | 565 1 113 308 | 7e5 | 541 | 108 707 | 141
in,, pounds M8 | 216 | 433 ] 283 5:.; Asg[.lg 98 | @74 54.1 353 70.7
M A4S
Nameter dy, k. N X
2%s 1 3 |31 3, |33, /e 1 Ya /a 1
_ - - - ~ D 5 b |. s [ [ D & B 5 )
477 325 649 az4 48 298 596 406 812 530 1060
680 | so0 | 1120 | 13so | 1730 437 298 595 ape 778 273 547 are 744 488 a7z
720 | 958 | - - - age 271 5 353 07 248 497 33 6768 442 884
358 244 487 31B 636 224 447 304 609 398 795
168 | 200 | 25§ 272 ) a1 3B 216 433 283 565 19 398 274 541 353 707
278 189 arg 247 495 174 348 237 474 309 §19
) 239 162 325 212 424 149 208 203 406 265 830
W7 AT8 . 250 | 246 | 284 19 ] sas | 21 L tr | as3 | 424 | 23 | e | am | 2o 442
- - 159 108 216 141 283 994 | 139 135 271 177 353
- - - 119 g1z | 162 106 22 745 | 149 101 203 133 265
- - - _ ~ 795 | s41 | 108 707 | 141 407 | @94 | 676 | 135 ag4 | 177
398 | 27 54,1 353 { 707 | 249 | a9y | 838 | B7B | 442 86.4
738 ;950 | 1190 | 1530 | 1810
Y= Thraads Inclyded in shear plane.
2 Meads axcluded from shear plane
Singla shear
ute {{F1).
ISTRUCTION AMERICAN INSTITUTE OF STEEL CONSTRUCTION
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10-140 DESIGN OF SIMPLE SHEAR CONNECTIgy GLE-ANGLE CONt

ATSC ey, Zus U,
Table 10-10.
All-Bolted Sirigle-Angle Connections

\\_ﬁ_.,, chsiﬂ_iy CASE IT

Nofe: slandard hioles in suppori leg of angle

Y
. Eccentricaily Loaded Bolt Grpup Coelﬂcientsfc
Number of Boits In Ona
Vertical Row, n Case ] Case

12 114 215
1 15.4 194
o 9.37 173

834 152

73 130
627 g

522 870
563

"" ) 470

189 294
103 161
i - 0.518

¢ Hp= Cxgpry )

where

| Notes:

‘I Gege in angie leg atiachec
€ = coeffliclent tfrom Table abova Btreased

#fn = deslgn sirength of one boll in shear or baaring. kips/oll | Tebulated watd design stre

| thoss valyes belng conser
Nolas: 2 waly or recalculated.

For eccentricilles less than or equal to those shown above, tabulated values may be conservalively used 1 When the beam web thickt
For grealer eccentricities, coeflicient C should be recatculated from Table 7-17 or Table 7-18. .| Pick, either slagger the an
Cornection may ke bearing-lypa or stip-critical, :

- Uminimum thiekness Lo dete

AMERICAN INSTITUTE OF STEEE CONSTRUCTION
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DESIGN CONSIDERATIONS FOR BOL)

Table 7-1
Available Shear
Strength of Bolts, kips
Hominal Bolt Diameter , in- s (%) ) 1
Nominal Bolt Area, in? 0.307 0.442 0.601 0.785
E G| oF
ast | Thread Fkv!]ﬂ) ?ksnil)’ Load- Q. FIQ, | &ha O, 00 I 4
i Erwam
Desig. Gond, ing
ASD | LRFD ASD | LRFD | ASD [LRFD ) ASD | LRFD | ASD ) LR
@ 240 | 30 s |76 {110 ] 108 159/ 144 1 216 | 1887] 283
@ o | 147 {221 | 212 [ 378 | 289 | 433 | 377 | 69
FTi52 5 | oo | 138 | 133 | 199 | 180 § 271 23.5
X 300 | 450 | o | g4 | 276 | 265 | 39.8 § 361 | 541 } 47
. o Top0 | 138 | 133 | 195 | 180 j 271 { 236
2450 N 300 | 450 | p |4g4 {276 | 265 | 388 261 | 541 | 471
. a5 | 563 s 1115 | 173 | 166 | 249 | 225 | 33B |} 295
: 0 | 230 | 345 | 331 | 497 | 451 | 676 | 589
s 1366 | 552 | 590 | 795 | 7.22 | 108 | 942
el - (1201180 | o 1745 | 110 | 106 | 158 § 144 | 216 | 16
Nominal Bolt Diameter dj, in. g 11y 13
Nominal Bolt Area, in? 0594 1.23 1.48
' F Q| oF
ASTM Thread (nkv;“ ?ksnl; Load- 0, | ok Ve I S riQ, L b r,iQ,
Desig. Cond. ing
AsD | LRFD ASD | LAFD | ASD | LRFD | ASD | LRFD | ASD | W2
S | 239 | 358 | 205 | 442 356 | 535 { 424 636
£325 N 240 | 360 | o | 477 | 716 | 589 | 884 | 713 | 107 | 848 127
F1852 5 | 998 | 447 | 368 552 445 | 668 { 530 § 799
X | 300|450 | . |G5op |s05 {7a6 | 110 [ B9t | 184 | 106 159
S 298 | 447 | 368 | 5562 | 445 | 668 530 § 795
a0 N {300 | 450 | o |56 | ses5 {736 | 110 | B9 | 134 | 165 150
X 275 | 563 s 1373 | 558 | 450 { 690 | 857 | 835 56.3 | 894
o | 746 | 112 joe0 | 138 § 113 | 167 33 | 19
5 118 | 179 | 147 { 221 | 178 267 1 212 38
D | 238|358 205|442 | 356 | 535 [ 424 | 636

el - 124k EV.

AMERICAN INSTITUTE OF STEEL CoNSTRUCTION, TNC.

AMER



E SHEAR CONNECTIONS

§INGLE-ANGLE CONNECTIONS

tions
‘he tabulated eccentricall
ible strength, §R, or R Q)

Table 1010

All-Bolted Single-Angle Connections

onnections
sctions. Electrode strength
connection must be field:

center of rotation method
\f-web thickness of Yain
. For half-web thicknesse

& standard holes it support leg of fgg!{

rtionally to eight percent a

Eccentrically Loaded Boit Group Coetficientf, € )
- S

ng flange or web thicknes
10 the strength of the wel

Table 10-2, the minimum

ds line up on opposite sid
sses required for each wel
s present, the tabulated we

thickness provided to th

0.518

Number of Boits in @

One Vestical Row, 1 Case |
12 114 ' 215

1 104 194

10 537 173

3 834 15.9

8 73 13.0

627 104

6 522 870

o 5 415 6.63
: LL' @ (3 07 ) 470
% 3 189 294
. 2 103 161

1

N, INC

B,5 = Cx 11D

¢ == coafficient from Table above

b, = design strength of one bot In shear or bearing, kips/ooit

For sccentricities less than or equaj 1o those shown ab
for greater eccentricities, coefficien
(_‘»onnec\%an may be bearing-type or slip-criticat

1,/Q = allowable strengih of one bolt in shear er bearing, kips/bolt

oue, tabuiated values may be used
t £ should be recaiculated from Part 7

ATCC - 1248 &
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