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Connections

A needed to:
| support beams by columns
| connect truss members
I splice beams or columns
A transfer load imeitvi v
A subjected to
| tension or compression

| shear _
I b e n d I n g (i Monseitt connection (vigid framel,

M = Moment due to beam bending

P - STFPENER PLATES
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Bolts

A bolted steel connections

.(.

A¥SG Steel Structures of the Everyday)

S2019abn
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Bolts

A types

I materials s
Ahigh strength
AA307, A325, A490

I location of threads
AlnCIUdEd = N T = tensile force

a7 = frictional resistance

= coeffici f fricti
Aexcluded _ X gzzc;_e icient of friction Free body

/uTT plaje & P
i bearing or friction (SC) o
Aalways tightened @

//High strength bolt

_- Threaded portion
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Bolted Connection Design

A considerations
| bearing stress
Avyielding
| shear stress
Asingle & double

I member o
Arupture [l ;- cBNTER PrATE

| PEARIMNG STRESS

./’/\\3’.‘\.
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Bolts

A rarely fail in bearing
Ahol es considered 1/ 8

A shear & tension Ra ¢ R%V R ¢ van

i single shear or tension F,=0.75

?n = :nAb
Qn = :n2Ab

I double shear
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Table 7-1

Available Shear
Strength of Bolts, kips

Table 7-2
Available Tensile
Strength of Bolts, kips

Nominal Bolt Diameter, d, in. Sfg 34 Is 1
Nominal Boit Area, in.2 0.307 0.442 0.601 0.785
- T
FelQ | OF ) |
| e fl’(s’:; wie | ot | W@ | e | w0 | on | w9 | on
ASD LRFD ASD LRFD | ASD LRFD ASD LRFD ASD LRFD
Group A 45.0 67.5 13.8 207 19.9 29.8 271 40.6 353 53.0
Group B 565 | 848 | 173 | 26.0 | 260 | 374 | 340 | 510 | 444 | 666
Group C 750 (113 = - = - = - 589 | 88.4
A307 22,5 338 6.90 | 104 9.94 | 149 13.5 20.3 W1 26.5
Nominai Bolt Diameter, d, in. g 14 1375 117,
Nominal Bolt Area, in.2 0.994 1.23 1.48 1.77
Fgl) OFpt -
- . FlQ (9] vie) /Q
Designation | (ksi) | {ksi) i W | O | fo O | o o
ASD LRFD ASD LRFD | ASD LRFD | ASD LRFD | ASD | LRFD
Group A 45.0 67.5 447 67.1 §5.2 82.8 66.8 | 100 795 |19
Group B 565 | 848 | 562 | 84z | 683 (104 [838 |126 998 | 150
Group C 750 |13 7486 | 112 920 |138 = - - -
A307 225 33.8 22.4 335 27.6 414 334 501 | 39.8 59.6
ASD LRFD ~ Indicates that this grade is unavailable in the given diameter.

Group A includes ASTM F3125 Grades A325 and F1852 bolts.
Group B includes ASTM F3125 Grades A490 and F2280 bolts.
Q=2.00 & =075 Group G includes ASTM F3043 and ASTM F3111

Nominal Bolt Diameter, d, in. “5,.'3 3 Ty 1
Nominal Bolt Area, in.2 0.307 0.442 0.601 0.785
FalQ2 | oF, ! [ ]
Desig- Thread f(‘izsi] (ksﬂi; Load- B o | mlQ | b | | G | I O
nation Cond. — in i — E—
ASD |trFD | "™ [TASD | LRFD | ASD | LRFD | ASD | LRFD | ASD | LRFD
v Laro | a0 | S [ 828 124 |19 70 [ 162 | 243 [2M2 ] 318
Group ' | D | 166 | 249 | 239 | 68 | 325 | 487 | 424 | 636
A « lago |sio | S [104[ 757 [50 [ 225 [204 [ 307 | 267.| 400
' O o | 209|313 | 301 | 451 | 409 | 61.3 | 534 | s0.1
v laao | si0 | S |04 157 [ 150 | 225 [204 [ 307 | 267 | 400
Group : D b |200 | 313 | 304 | 451 | 409 | 61.3 | 534 | 0.1
B S | 129 | 193 | 186 | 27.8 | 252 | 37.9 | 330 | 495
| X 14201630 | o 258 | 387 | 374 | 557 [ 505| 757 669 | 989
L D
Group NOBoR] %5 | b Pl - bl - st - w0
c s L= - [i=u] - =l - [464] o686
Lk qmsee | o T T DT P T G
Not S | 414| 623 597| 897| 81| 122 | 10.6 | 159
A307 | applicable | 135 [ 203 | p | gog| 125 | 19| 170 | 162 | 244 | 212 | 319
Nominal Bolt Diameter, d, in. g s 139 12
Nominal Bolt Area, in2 0.994 1.23 1.48 1.77
l€2 | 0F Vo) 10 P PV e
Desig- Thread (ksi) | (ksi) Load- | "% W | @ | 1o | W | flt U
nation Cond. ing i
ASD | LRFD ASD | LRFD | ASD | LRFD | ASD | LRFD | ASD | LRFD
v 1270 | 05 | S [258| 403 [[@82 | 496 [400| 599 [AF8)| 717
Group ‘ S | p | 637 | 805 | 664 | 996 | 799 |120 | 966 |143
A S | 338 | 507 | 418 | 627 | 503 | 755 | B0.2 | 90.3
X | S0 510 Lezg o1 [ 838 (125 (101 (151 (120 |18
S | 338 | 507 | 418 | 627 | 508 | 755 | 60.2 | 903
Group NS0 510 L ege o1 [ 836125 |01 [151 120 |1s
B S | 417 | 626 | 617 | 775 | 622 | 932 | 748 |112
| KO0 80 b | ggslios (108|155 |28 |186 |49 |223
S | 447 | 671 | 554|830 | = | - | =
| Group B PO N
c S | 862|843 [696 (106 | = | - [ = | -
‘ X [8SH 848 | etlige 188 oo [ o - R -
‘ 4
aYa = O o o O




Bolts

Abearing (f,) g ¢R%\'/ > ¢ /R

f =075
I deformation IS concern

R, =12LtF, ¢ 2.4thu
ifdef ormati on 1 snot conc
R =15LtF, ¢ 3.Othu

I long slotted holes
R =1.0LtF, ¢2.0dtF,

L.Tcl ear | ength to edge or
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Bolts
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