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References - 01101

Specification: AISC 360-16 Chapter J
(included in the AISC Manual Part
16).

Bolts (AISC Manual Part 7)

Welds (Part Manual 8)

Design of Connections ( Parts 9
through 13) of the AISC Manual 4\
1225 *'n Byt B

1 P5n 12251 - VNI PN
1998 33037 - emywn v

yon nay

995 : 799 Man npIn
Steel structures code. General

Commonly used
simple/shear/framing connections

:NI730M %1212 0°X191 0NN M0
(D302 TAYY TP TPY TP N0 PYR)

a. Double-Angle Connection DI A A (a
b. Single-Plate (Shear Tab) TN M9 "y NN - Arm oA (b
Connection ) X

oonEp m> "y M2n—avn ANy (c

c. Shear End-Plate Connection XD TINAM A9y nawn (d
d. Un-stiffened Seated mAwpm

Connection TN NT MY M2A-77T 1A (e
IR

e. Single-Angle Connection  95y35 5"y v2om — g nam (F
f. Tee Shear Connection "R
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Commonly Used Bolts

°5% D°X191 %372 X0
AISC

- Group A (A325) - high strength bolts
- Group B (A490) — high strength bolts ™"

Structurs] Bolt

AISC Manual 15" Edition, Section J3:
Group A Bolts: ASTM A325, F1852, A354 Grade BC, A449

Group B Bolts: ASTM A490, F2280, A354 Grade BD

N
Bolts - o°312 =* o)
o ®
» Bolt Types: N, X, SC 0°372 %210 h
* Types of Connections: l

(a) Bearing Type 79°U3 72y M3

N - threads iNcluded in shear plane (N) 92071 737 701w

X - threads eXcluded from shear plane (X) 27207 yinn 7713 MW n
(b) Slip Critical T2 777 N2y ma

SC - slip critical

Ex: 19 mm (% in.) A325 - N



Bolt Limit States
apbinRu}ii7alsinNakibl nbWakn)'a

Bolt Shear b g
@

nakishbaikhFlikiels

[
[

I yspv—

Rn = anb (‘]3_1)
¢=0.75(LRFD) Q=2.00(ASD)

F, = Shear Stress, F,, from AISC360  Table J3.2
A, = Area of bolt shank

1225 °"n
T7°T33 37127 NY1a0N

Ve = 4,0.62min{0.7 £, 3 £, 1>V,

T2 NP NN DY NPDN NNIADN -V,

NPVN NN INIAN DY TN NVY  -Ay,
2720 NTO9 OV NNNNN PN -},
AMIAN NTII OV YN PN -fy,

DTN NPRDN NN OY NP PN NI -V
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Sect. J3.]

BOLTS AND THREADED PARTS

16.1-129

27207 YN 272057 77 0°302 Hw M?20n

TABLE J3.2

Nominal Strength of Fasteners and
Threaded Parts, ksi (MPa)

Nominal Shear Strength in
Nominal Tensile Strength, | Bearing-Type Connections,
Description of Fasteners Fot, ksi (MPa)® Fav, ksi (MPa)®!
A307 bolts 45 (310) 27 (186)11 1)
Group A (e.g., A325) bolts,
when threads are not excluded 90 (620) 54 (372)
from shear planes
Group A (e.g., A325) bolts,
when threads are excluded 90 (620) 68 (469)
from shear planes
Group B (e.g., A490) bolts,
when threads are not excluded 113 (780) 68 (469)
from shear planes
Group B (e.g., A490) bolts,
when threads are excluded 113 (780) 84 (579)
from shear nlanas

9
3771277 210 9% %372 SPTIT NYIA0N
(MPa)
10.9 8.8 5.6 4.6 AMapn
434, 347.2 186.0 148.8 = fv 171 YN
539.0 431.2 231.0 184.8
() ft nnonn YN
630.0 504.0 [ -
(1 e nnonmn yoaxn
ST 20 Yo — (1) P 9N MY o - () ¢
10
10
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3771277 M0 957 2°372 °P1I N120N

(KN ) 1m2 393 5w 191 maon nav

A¥ANN 79T NP MR - N PN

M3 mrn
Mie [ M2 [ m22 [ 24 M27 [ M3 [ M36
(mm*2) 19300 797 8212 NN MNWHWI = 351N 11 oY
Mpa 17t poin [noaynoow| 157 245 303 353 459 561 817
1488 S 234 36.5 45.1 52.5 68.3 83.5 121.6
D 46.7 729 90.2 105.1 136.6 167.0 2431
186 S 292 45.6 56.4 65.7 854 104.3 152.0
D 584 91.1 112.7 131.3 170.7 208.7 303.9
347.2 S 54.5 85.1 105.2 122.6 159 4 194 8 2837
D 109.0 170.1 2104 245.1 3187 389.6 5673

TNINPR WM =8

Vie =N-Ape - iy
9193 NPV MM = D be be b

fipy = 0.62 - : MINNDY 1101
£y = min(0.7-Fypy : fiy )

Shear plane
| Faying surface )
{ ip_ p
P .
-— b Jip_
o (b) lc) ld] "
Bolt in Single Shear Bolt in Double Shear
11
3771277 210 9% %372 SPTIT NPIA0N
399305 YINN NPT P —a PN
A mrn
Mi6 [ m20 | m22 | m24 [ M27 [ M30 M36
(mm”2 ) 219a0% YNH DN MNYWINRYI- 13N NPT NLY
Mpa 1793 PYN [DoRyn SN 201 314 380 452 573 707 1020
148.8 S 29.9 46.7 56.5 673 85.3 105.2 151.8
D 59.8 93.4 113.1 134.5 170.5 2104 303.6
186 S 374 58.4 70.7 84.1 106.6 131.5 189.7
D 74.8 116.8 141.4 168.1 2132 263.0 3794
347.2 S 69.8 109.0 131.9 156.9 198.9 2455 354.1
D 139.6 218.0 263.9 313.9 3979 490.9 708.3
TANPRNHD =S Vi, =n-Ap. -
9193 PV NM = D be be by
fy =0.62-1}, : MINNDY 11D
* .
fy, = mm(().?’-fbu;fby)
12
12
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Bolt Limit States

0372 212 07123 028N
 Bolt Bearing

79°U72 27127 191200

R, =1.2F L.t (tearout)
¢=0.75(LRFD) Q=2.00(ASD)

F, =Ultimate Stress, from AISC Manual

t = Thickness of the Material

L, = Clear edge distance, measured from the edge of the hole
to the edge of the material or the next hole

13

13

Bolt Limit States
0°372 2102 229123 0°2%A

 Bolt Bearing

79°V13 37127 N2120N
If the clear distance exceeds 2d, bearing on the connected material will be
the controlling limit state

R, = 2.4dtF, (Bearing)
#=0.75(LRFD) Q=2.00(ASD)

F, =Tensile Strength, from AISC Manual
t = Connected part thickness
d = Bolt diameter

14

14



Bolt Limit States

_0°372 212 277123 2°2%N
« Bolt Bearing r>°v2 37127 n91200

16.1-136 BOLTS AND THREADED PARTS [Sect. J3.

(1) Bearing
(i)  When deformation at the bolt hole at service load is a design consid-
eration
R,=24dIF, (J3-6a)

(i) When deformation at the bolt hole at service load is not a design con-
sideration
R, =3.0dtF, (J3-6b)
(2) Tearout
(i)  When deformation at the bolt hole at service load is a design consider-

ation
R, = 1.2l tF, (J3-6¢)

(ii) When deformation at the bolt hole at service load is not a design con-
sideration
Ruy=1.5I.tF, (J3-6d)

15

15
1D3Y72 371277 11200
E3
JossS
min d ovMTRY 01
1.1 fy 1.4f‘y
Bcap =dt . min > Vbd(l)
07 fou > 1-4fby
min d %1702
2.0
22N DV YN NIavn B,
2AMNP d
PTVN NN Y
20290 NSP TY 3NN VNN NN PO PNIRN - PAINOPN —e*
W0 NN AYTY 37120 8D MDA P PRI -
SO0 NI DY NMANA PN -f,
2N NTI5W NN PIN - -f)
PTN 31130 P2 PTDN 1370 PN PN M Vg
16
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Bolt Limit States
0372 2 N2 079125 02X

* Bolt Tension:
nittielambhlshBaliklels

R,=F,A  (I3-1)
¢=0.75(LRFD) Q=2.00(ASD)

F, = Tension Stress, F,, from AISC 360
A, = Area of boltshank

17

17
7r7°NN2A 37127 NYI20N
0.77 orom7R?2%02
Tp = Ape min{O.'?fbu ; fby}z Npq +Q

0.9 0°01770°02

AMNIAN DV ILI TN NVY  -A,.

4901 N3 NOZ) 3NN DY NNPNNI PAN MDD =Ny

4NN NNYS APY ¥ NN DY NN 1PNN M0 NN -Q
18



(KN) mo908 nnssnb o293 nhaen nbav

313 N0 | ANPHR PIN A2 M1
M16 M20 M22 M24 M27 M30 M36
foe (mm®) >99m1 NN NoY
MPa 157 245 303 353 459 561 817
4.6 184.8 29.0 453 56.0 65.2 84.8 103.7 | 151.0
5.6 231.0 36.3 56.6 70.0 81.5 106.0 | 129.6 | 188.7
8.8 431.2 67.7 105.6 | 130.7 | 1522 | 1979 | 2419 | 3523

19
Bolt Limit States
0°372 212 0207123 002N
* Block Shear — w132 77713 20>
Shear Rupture: ; Shear Tension
Rn :OS%(EJAW -f_Ubl—(iPuSRnrt1 SO'6FyAgv +UbsFuA1t (‘]4'5)
$=0.75 (LRFD) Q=2.00(ASD)
A,, = Gross shear area
A, = Net tension area
A, = Net shear area
U, =1.0for uniform tension stress distribution,
= 0.5 for nonuniform tension stress
20

19

20
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22

Minimum Spacing and Edge Distance
0°372 DIP°H2 00NN DO PNN
« Section J3.3 Minimum Spacing: (2 #3)d
Preferred: S = 3d; ande = S/2
d = The nominal diameter of the bolt.

(commonly S :% in.and e =1-1/2in.)

38 mm

Weld Limit State
707 °72nn W2 izl inbWakim}iva

* Fillet Weld Strength nx7 30 prm

R,=F,A. (12-3)

#=0.75(LRFD) Q=2.00(ASD)

F.ew = Nominalstress of the base metal

F., = Nominal stress of the weld metal per unit area = 0.6 F,y
A,. = Effectivearea of the weld =0.707wL

A, = cross —sectional area of the base metal

Fexx = Weld electrode classification number, the weld strength

R, o R, R, or R,
Weld Aw— ’ )

For linear weld group loaded through the center of gravity:

Rn = FHWANE (‘]2 - 4) R, or R,

F, =0.6F (1.0+0.5sin**9) (J2-5) verd 5

12/1/2020
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Weld Limit State
TIN7 9720 WM 019123 0°2%N

For weld group concentrically loaded and oriented longitudinally
and transversely to the direction of the load, R, of the fillet weld group is the greater of :

R,=R,+R, (J2-10a)
or
R, =0.85R,, +1.5R,,  (J2-10b)

R,: = Nominal Strength of the longitudinally loaded weld
without considering the angle of the load

R, = Nominal strength of the transversly loaded weld
without considering the angle of the load

23

23
Connecting Elements Limit States
pilyiah Rnbisl s Natbivhinb¥abmiice
« Connecting Elements in Tension:
am° NN ay°1o0 PN
Tension Yielding :
R,=F,A, (J4-1) ,
$=09 (LRFD) Q=167 (ASD)
AnPNR2 aYPa PN
Tension Rupture:
R =F,A (J4-2)
$¢=0.75 (LRFD) Q=2.00(ASD)
Tension Rupture
NN AYp 24
24

12/1/2020
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Connecting Elements Limit States

Shear Yielding : 77722 Y133 P10 )
R, =0.6F A, (J4-3)
$=1.00 (LRFD) Q=1.50(ASD)
Y10 el
Yielding ¥
Shear Rupture: 77°722 7v"pP0 P10 Yielding {bJ

R,=0.6F,A, (J4-4)

$=0.75 (LRFD) Q=2.00(ASD) o
Rupture

A, and A, are gross areas subjected to shear an

net area subjected to shear repectively

25

25

Limit States: Under Concentrated Forces

1917 777 MO NN2YE 2pY PR 009123 00N

When forces are transferred from one member to
another, some form of localized deformation
(due to yielding or buckling) occurs,
depending on types of connections, as
illustrated in the following slides

26

26

12/1/2020
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(1225°n 5% 371727) 1917 01770
web crippling limit state, when the load is at least at half the girder depth from
the end (at d/2 or greater):

15
EF,t
R, = 0.80tj{1+ 3('(:)[?] ] — T (AISCJ10-4),4=0.75(LRFD),Q = 2.00 (ASD)

f tw

» when the load is less than this distance from the end of the girder (less than
d/2):

15

EF t

Rn=0.40tj{1+3(kj[:w] } twa ,forld—"so.Z (AISCJ10-5a), = 0.75 (LRFD), Q = 2.00 (ASD), and
f

w

15
EF, .t
R = 0.40tj{1+(4t;b—0.2][:wj } tiy““ ,for IEb >02 (AISCJ10-5h), ¢ =0.75 (LRFD),Q = 2.00 (ASD)
f W

d = overall depth of girder
t, = thickness of girder flange

Web
Crippling

27

27

l ]
4 { [T

Critical section
for bending, shear

rq=3gin

Iﬂ

| ™ Supporting member

28

28

14
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Web Sidesway Buckling: 1917 DO*P

= sidesway web buckling should be checked when the compression
flange is not restrained against movement relative to the tension flange.

= If the compression flange is restrained against rotation, the nominal
strengthis:

ctt, hit, )
R=—"s'|1+04 M (AISC J10-6)
h o /0

This equatioh need not be checked if (h/t,)/(L,/b;)>2.3
= If the flange is not restrained against rotation:

ce, | ’
Ry=—2"104 h/t, (AISC J10-7)
h I/b,

This equation need not be checked if (h/t,)/(L,/b,)>1.7

C, =960,000 ksi when M, <M, (for LRFD)or1.5M, <M, (for ASD)
=480,000ksi when M, > M (for LRFD)or1.5M, > M, (for ASD)
(All moments are at the location of the load)
L, = largest unbraced length of either flange (at the load point)
#=0.85(LRFD), Q2 =1.76 (ASD)

29

29
Limit States Under Concentrated Forces
(Compression due to bending)
D172 AR 7T MM D122 009123 0°23n
» Flange Local Bending Limit State nwPm KD 7R 2Py SWd
30

15
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Limit States Under Concentrated Forces (Compression)
19172 HAR 777 MM N12Y7a 077123 0°2%n

» Web Local Buckling
Limit State
1917 NO™MP

31
Limit States: Flexural Yielding — Web Local Yielding
99 2pY 1917 N¥ID — V123 2¥N
1‘5
32

16
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Limit States: Prying Action
2132 NIV 2pY 29123 231 WOn

Line of
4 g 9 Deformation . g 9
it i
T+g ) ! T+q !
/ a'
Line of / a
Deformation

(a) Prying forces in tee (b) Prying forces in angle

Fig. 9-4. Illustration of variables in prying action calculations.

33

33

Limit States: Whitmore Section Yielding/Buckling Gusset
Plate °1102%% 0129 qamn 2w

34

34

17



Shear Connection: 79°13 22nn
All-Bolted Double-Angle
faghVakabivaliainksWnlnistal
7252 2°372 0"y 0

 Limit State: et
— Bolts a R
* Bolt Shear 772 02
— Block Shear v T
— Bolt Bearing 72°Yma M2
— Flexural Yielding 7222 2pv 7w

— Local Web Buckling =700
— Shear Rupture A TP
— Shear Yielding 7T YD

35

35
Shear Connection: All-Bolted Double-Angle
DO 7T 1207 7292 002"V 2n
 Limit States covered by tables:

— Bolt Shear TP A2

— Bolt Bearing on the angle T By A°YRa M2

— Shear yielding of the angle  ouroma s v

— Shear rupture of the angle o sz

— Block shear of angles S —

SLE AR ”‘}f w-toblod
:

36

12/1/2020
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Shear Connection:
All-Bolted Double-Angle
QO INMIA 77T N2aNn
7272 %302 "y 2N
 Limit state covered by tables

— Bolt bearing on the beam web
— For beams coped at the top only:

* block shear rupture is also considered
— For beams coped at both flanges:

* Shear yielding

* Shear rupture of beam web

37

Shear Connection:
All-Bolted Double-Angle
22NN 77T 2N
7292 012"y 20N
* Flexural Yielding

* Flexural Rupture | ndependently

38

12/1/2020

77997 NP DY o°Yna a2

77997 NP2 W2 7T

17722 Y10

MNP T2 YR

37

Need to be checked 1715°952 2pY 77¥°10

9% APy AP

38

19
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Shear Connection:
Bolted-Welded Double-Angle
DOINNTA T N2a0n

T @AMy NN

Limit States:

— Block Shear Rupture ZADS RTRREY

— Bolt Bearing a>yna M

— Bolt Shear T 32

— Flexural Yielding  n9°02 2py nw°13

— Local Web Buckling 1917 NoMp

— Shear Rupture AT AR ‘ ”

— Shear Yielding 7T 7Y s 3T —{}-—”"%l
— Weld Strength T3 I PR § I 1 i; néﬁ

39

39

Shear Connection:
Bolted-Welded Double-Angle
DOINPTA T NN
TN @02 MY M
« Limit states covered by table:

— Limit states covered by Table 10-1 (All-Bolted
double angle connections).

— Table 10-2 allows substitution of welds for bolts.
— Weld Shear AT TN PN
— Shear Rupture ~ 7vmanwp

40

40

20



Shear Connection:
All-Welded Double-Angle
Q10177 19°7A N2Ann
7252 70 "'y 20
Limit States:
— Shear Yielding 7T Y1

— Shear Rupture T AP
— Weld Shear T I PN

41

41

Shear Connection:
All-Welded Double-Angle
Q21NN 79°T2 020N
7252 TN 0"V 200
« Limit states covered by table:
—Weld Shear s mapmiem
— Shear Rupture  svnamp

42

42

12/1/2020
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Shear Connection:
Single-Plate (Shear Tab)
IR TX) 1719 9"V 201 - 37T A

Limit States:
— Bolts: 2%m2
« Bolt Shear 77T 0002
— Beam bl

« Bolt Bearing on the web 191771 7¥ 1279123 3713
 Shear Yielding of the web 19172 7T 1D

— Plate n [EES
« Bolt Bearing on the plate 1197 7y 12°¥na 32 |
 Shear Yielding T2 YD
» Shear Rupture hakishiniikalin
+ Block Shear Rupture [7abi nkis}
» Buckling 15 o P
 Flexural Yielding with shear interaction 779°92n 2Py 77v°1
— Weld Strength nAM N
« Weld Shear 7777 N PN

Figure 10-11. Singie-plate connection. 43

43

Shear Connection:
Single-Plate (Shear Tab)
AR 7YX 179 MY M2 - 7707 02
« Limit States covered by table:
— Bolt shear AT
— Bolt Bearing on plate o759 sowma o u
— Shear yielding of the plate  7vmamv»
— Shear rupture of the plate AT AP
— Block shear rupture of the plate vuamn it | |
— Weld Shear TN I TN Figure 1011, Single-plate comnection.

!

72°Un P1722 TR

Bolt bearing on beam web . .
9 } Should be checked independently AP ATIAPIN

Shear yielding of beam web
44

44
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46

Shear Connection:
Welded-Bolted Single-Angle
AR X7 IO MY 12977 - 73773 0200
03121 I M"Y

Limit States:
— Bolt Shear AT D2
— Bolt Bearing Ay 33
— Block Shear Rupture  wuaavn
— Shear Yielding ATTA T
— Shear Rupture AT AP

— Weld Strength AT TN prn

Shear Connection:
Welded-Bolted Single-Angle
TR TXR 1NONT MY M0 - 77T 0A0n
0372 N M"Y
« Limit States covered by table:

— Bolt Shear AT B3
— Bolt Bearing APYEa 33
— Block Shear Rupture w2
— Shear Yielding 77T YD
— Shear Rupture AT YR
— Weld Strength AR I P

45

46

12/1/2020
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Shear Connection:
Welded-Bolted Tee

"PaR" 999179 "V 71207 — 77T Nann
0°3721 1N NIVENR2

Limit States:

— Block Shear Rupture  wuamn

— Bolt Bearing S —

— Bolt Shear rakiphbR !

— Flexural Rupture 75°992 P P

— Shear Rupture TR AP — -
— Shear Yielding e s Hﬂ s

— Weld Strength AT TN P . m‘ .- -

47

47

Shear Connection:
Welded-Bolted Tee

"yrap" 990175 "'y 290 — 77°1 Nann
0°3727 IN°7 NIYRARD

* No Tables available for this type of
connections

» Tables in Part 7 of the manual can be used
for bolt limit states (Bolt shear, Bolt
bearing, block shear)

» Weld Shear calculated manually,

27 pPhna wnnwa? woR

AISC
(W2 77773 ,72°9192 372,37 T2 312)

77T I PRI

48

48
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Shear Connection:
Bolted Unstiffened Seat
'Y 207 — MINWRIA K2 1INAN 7109V DAV — 77973 1200

0°x72
* Limit States:
— Beam
» Web Crippling 12170170
+ Local Web Yielding 217 0P
— Seat Angle
* Flexural Yielding 719532 Y10
* Shear Yielding T2 Y0
* Flexural Rupture 19922 7Y™P
+ Shear Rupture el phlyiigaly
— Connector
* Bolt Bearing 72°Un3 A3
* Bolt Shear TP AMI

49

49
Shear Connection:
Bolted Unstiffened Seat
N9 7310007 711°9Y DAWIN — 7797 a0
0°372°"'Y 21 — MW
_[ )
East Elevation | l South Eln;atl%n
50

25



Shear Connection:
Bolted Unstiffened Seat
X 71000 7119V DAWIN — 37°T) 120
%372 °"'Y M2 — NNwRPn

 Limit states covered by tables:
— Shear yielding
— Flexural yielding of outstanding angle leg
— Bolt limit states (Bolt shear, Bolt Bearing,
Block shear) WA TR, T9°YAA 303,70 A2 103

177722 7Y°ID

119°922 7Y 1D

51

Shear Connection:
Welded Unstiffened Seat
— MIWRA RY 730007 731°9Y NAWIN — 797°73 0207
707 "'y 2N

* Limit State
— Flexural Rupture A1 7P
— Flexural Yielding 5502 7131
— Local Web yielding ~ »mno

«f‘!'
.
.

— Shear Rupture R [
—_— Shear Yielding 77°TA2 YeID : .f.
— Web Crippling 1917 01770

— Weld Strength P N PN

52

12/1/2020
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Shear Connection:
Welded Unstiffened Seat
X7 733070 731°0% nawn — 39701 0ann
TN 'Y M2 — MINYRMN
 Limit States covered by tables:
— Shear yielding TR 5D
— Shear rupture AT YR

— Flexural yielding of outstanding angle leg ~ ms227950
— Weld Strength

a7°TA2 N7 PN

53

53

Shear Connection:
Shear End Plate Connection
%P MY 'Y M2 — 7701 020
« Limit States:
— Block Shear Rupture  wiaarn

— Bolt Bearing 79°ym3 31m
— Bolt Shear A
- Shear Rupture 7T YR s
— Shear Yielding Trma D
— Weld Strength Trma T PN
NOTE: End plate thickness
rangels‘n i, End Plate
I |
il 1:. minimum

54

54

12/1/2020
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Shear Connection:
Shear End Plate Connection
%P MY O"Y M2 — 7701 200

 Limit States covered by tables:
— Bolt Shear
— Bolt Bearing on end plate
— Shear Yielding of the end plate
— Shear Rupture of the end plate
— Block Shear Rupture of the end plate
— Weld Shear
— Shear Rupture of the base metal

717°T22 272

no7 Y 72°Una 37112
192 77°722 AY°1D
1192 77°12 Ay
1192 W12 77°12
A7°7A2 N PN

77992 7T VIR

55

55
Moment Connection:
Bolted Flange-Plates
0372 7"V 2O9Y DPOART 207 — VI 12NN
Limit States:
— Block Shear Rupture 2R3 T
« Plate noa
« Beam Flange a7 aRa
— Bolt Bearing 799012 32
+ Plate non oy
+ Beam Flange TP AR Y
Bolt Shear 779732 2930
— Plate Buckling 75 NOvp
— Tension Rupture amsnna vy I
+ Plate n53
* Beam Flange AP0 AAR2
— Tension Yielding IonR eI 8
* Plate noa
* Beam Flange TP QAR
— Weld Strength VTR I P |
56
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Moment Connection:
Bolted Flange-Plates
0°372 2"y 2°19% 29N 1270 — VIR NANn

Use shims

as required /v:%
3

b b & &
(e e

(a)

57

57
Moment Connection:
Welded Flange-Plates
TN MY 2D DUHART MM — VIR NN
« Limit States: —|
— Plate Buckling monep P
— Tension Rupture  smnes msp
— Tension Yielding  amoms v
— Weld Strength =2 o prin
58
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Moment Connection:
Directly Welded Flanges
707 0"V DI 279N 71201 — VIR DA

 Limit States:
— Compression Buckling  svsyz 19172 712092

of Column Web <
— Local Flange Bending 3K 7Y
— Local Web yielding 19172 7333
— Weld Strength 792 PN PR
7’4'11/*’7'"‘* Stiffener j N
/|

[ 1

| I

IL_— Doubler Plate

59

Moment Connection:
All-Bolted Moment Splice
0372 °"'Y 771 NN 1207 - VIR AN

+ Limit States:
— Block Shear Rupture (Plates & Flanges) w
— Bolt Bearing (Plates & Flanges) a5ouna 3

— Bolt Shear AR A2
— Flexural Rupture m5°B53 YD
— Flexural Yielding HER-EERHAEE] |

— Shear Rupture (Plates and Flanges) — 77ra2 78
— Shear Yielding (Plates and Flanges) ~ m=omaa -
— Tension Rupture (Plates and Flanges) smnna
— Tension Yielding (Plates and Flanges) smonn

60
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Column Connections:
Columns Splices
0372 9"V 7MY NN 120N - VIR AN
71077 RN

Figure 6-2. Co. I mn Coni : Column splice
Coll CI/C ItmnC2

61
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Column Connections:
Columns Splices
09302 "y TIY NOORT AN - LINIM N2Ann
* Limit States: TN IRA
— Bolt Bearing n9%pRa 3192
— Bolt Shear hakit-ERIE]
— Shear Rupture AR T
— Shear Yielding IS T
— Tension Rupture AR TP
— Tension Yielding AmIRa A3
— Weld Strength TIN5 prin
62
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Column Connections:
Columns Base Plates
DO7IYY 0°02 NIMY

: A
Figure 6-7. Column Connecn‘oné fin:e plate Figure 6-9. Column Connection: Base Plate

Foundation / Column (bracing column)
Girder B4 / Column C3 / Girder B8

See AISC Design Guide #1 for Stiffener Plate
procedure, concrete limit states and
Design Aids .
63
Column Connections:
Columns Base Plates
D TIY? 002 NM>
Base Plate — " f/ D
Finished ‘ H ﬂ;ﬂi \ > H
{ancrele " _ J{El as 3 "J hl\=
.. S AN L A AL AN
 Limit States: e LS
— Bolt Bearing o%pMa S M2
_ Bolt Shear 799TA2 A2
— Bolt Tension ATAS A3
— Flexural Yielding — Plate & connection elements nzssa mwis
— Weld Strength S —
64
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Practical Considerations for
Connection Design

07277 11002 "a»upns 0"
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Thank you
Questions?

Mustafa Mahamid
mmahamid@technion.ac.il
mmahamid@uic.edu
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