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1-LOAD COMBINATIONS
(ASCE 7-CHAPTER 2)

IF D,L,E,W,F,T,Lr,S,R,H ARE PRESENT:

1) 1.4(D + F)
2) 1.2(D + F) + 1.6L + 0.5(Lr or S or R) + aH

3) 1.2(D + F) + 1.6(Lr or S or R) + ( b L or 0.5W)+ aH

4) 1.2(D + F) + 1W + bL + 0.5(Lr or S or R) + aH

5) 0.9D + 1W + aH

6) 1.2(D + F) + (Ev+(Eh or Emh)) + bL + 0.2S + aH

7) 0.9(D + F) + (—Ev+(Eh or Emh)) + aH

F ONLY D,L,E,W ARE PRESENT:
1) 1.4D

2) 1.2D + 1.6L

3) 1.2D + (bL or 0.5W)

4) 1.2D + bL + 1W

5) 0.90 + 1W

6) 1.2D + bL + (Ev+(Eh or Emh))

7) 0.9D + (—Ev + (Eh or Emh))

FOR GENERAL STRUCTURAL INTEGRITY :

1) 1.2D+1.0N+L+0.2S

2) 0.9D + IN

D=DEAD

L=LIVE

E,=VERTICAL SEISMIC FORCE a=
E ,=HORIZONTAL SEISMIC FORCE 0.9 For the effect of H resists to the principal load effect.
E_=HORIZONTAL SEISMIC FORCE INCLUDING OVER STRENGTH

F=FLUID

H=EARTH 0.5 if L<500 Kg/m?

Lr=ROOF LIVE b=

R=RAIN

S=SNOW

W=WIND

N=NOTIONAL LOAD

1.6 For the effect of H adds to the principal load effect.

1.0 if L>500 Kg/m?
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Compression

2-LOCAL BUCKLING (AISC 360-CHAPTER B)

bf/2tf LIMIT FOR FLANGE
h/tw LIMIT FOR WEB

rolled - -0.56\|E/Fy = 16.2

FLANGE = \,
{built—up- ke=4/\h/tw 0.64\ kc.E/Fy

0.35<kc<0.76

member WEB (doubly symmetric) - 1.4\ E/Fy = 43
SINGLE ANGLE - 0., 45 E/Fy =13
compact - -0.38\E/Fy = 11
rolled
FLANGE
{compact : -0.38\E/Fy = 11
built—up
kc=4/ \/h /tw
non compact 0.95\ ke.E/F,
Flexural 0.35<kc<0.76
member
compact - -3.76\E/Fy = 108.5
doubly symmetric
sin g/y Symmetrl'c . F@FQF tO table B4.1b
FLANGE - -0.32E/Fy Ry= 9.24/ Ry

(Seismic)

Compression
— 65.4/A|Ry for Ca=0.114

member for Cag0.114 s D 57 E/Fy Ry(7 —1. O4CC1)/ 4

(I-Shape
rolled) WEB Ca=Pu/0.9P
; a= .
(Dugtg;F}gMF, for Ca>0.114 Uyo 88\/ E/Fy Ry(2. 68—CCI)27.57\,E/F)/ Ry
\
42.7A[Ry for Ca=1.0
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3-STABILITY OF STRUCTURE (AISC 360-CHAPTER C)

- DIRECT ANALYSIS METHOD:

Ni=

0.002Yi (otherwise)
0.003Yi where PP’ >0.5 and 7,= 1.0 was used

ns

E.f=0.8E.I
E.A =0.8E.A
- FIRST ORDER DESIGN(APPENDIX 7): (IF Pu < 0.5Py for all members)

Mr=B1.Mu

Ni=2.1(A/L)Yi > 0.0042Yi (Ni : horizontal force, Yi : gravity) in all load combo.

(max of all stories)

Cm
B1=91"Pu /P
m’El
E= 72 K=1
(KL)
06_04(M1 /MZ) . 10 lO@d IN - SPAN
" 1.0 load in span

- AMPLIFIED MOMENTS (APPENDIX 8):

M=B,.M_+ B, M, B,shall be taken as 1 for members not subject

_ to ¢ ssion.
pr_e]tJ,Bz_plt 0 compression

Ni=0.002Yi (in gravity only case)
1

c Bp=———-2>1
— m P i
31_1_3—/%12 1 . d story Zotc;lh;/egilsfl load supported
e story y Y
n’E.l elastic critical buckling strength
Fer= 2
(LC,) for the story
Pmf ———— total vertical load in columns in the story that are part
Ry=1-0.15
Pstory of moment frames(R, = O for braced—frame systems)

P R, i
e story Ay

\_, first—order interstory drift

0.85 < R 1

m\
‘ L~ no moment frames

include moment frames

*xH=total story shear
*xL=height of story




& ! SUMMARY .
s DATE: 1396/11/24
bt AR oF
AISC-LRFD 2016 PAGE: 6/28

4-TENSION MEMBERS (AISC 360-CHAPTER D)
Pu (required strength—LRFD) < ®Pn (Design strength)

Pa (required strength—ASD) < Pn/q (allowable strength)

Fy.Ag (2=0.90) (2=1.67) Yielding on gross section
Fu.Ae (2=0.75) (@=2.00) Rupture on effective net section
0.6Fu.Anv+Ubs.Fu.Ant = —
Pn= min min (¢=0.75) (2=2.00) if Ant > 0
0.6Fy.Agv+Ubs.Fu.Ant Block
g — — \ shear
_ (Rn=0.6Fy.Agy .. (271.00) @=150) strength
min (#=0.75) (Q=R.00) .~ if Ant =0
Rn=0.6Fu.Anv - !
An=Ag-) d.t +) (s/4g).t . Ae=U.An . d= Bolt Diameter + 3 mm

U : shear lag factor (refer to table D3.1)

NOTES:

1) Slenderness ratio not limited. (preferably less than 300)

2) Ubs=1.00 for uniform tension, Ubs=0.5 for non uniform tension

3) For bolted splice plates Ae=An<0.85Ag

4) single angle, double angle and WT section shall have U>0.6

5) s is center to center distance of sequential hole parallel to force direction.

6) g is center to center distance of sequential hole perpendicular to force direction.




s pamaigs SUMMARY .
[, Mhaos n DATE: 1396/11/24

AISC-LRFD 2016 PAGE: 7/28

5-1-COMPRESSION MEMBERS (4ISC 360-CHAPTER E)

without slender elements
Pu (required strength) <¢g Pn (Design strength)
(2=0.90) (0=1.67)

FLEXURAL BUCKLING
Pn=Fcr.Ag , Fcr=min

FLEXURAL—TORSIONAL BUCKLING

FLEXURAL BUCKLING:
,— 137 for ST37
Fy/Fe
[0.658  JFy -wwnfor Le < 4.71E/Fy o all section types
0.877Fe for Le > 4.71VE/Fy
r
Fe= ﬁZE
L, 2
(—+=)
FLEXURAL-TORSIONAL BUCKLING:
2
for doubly symmetric members LLE : Fe=[L'C;/+G.J}#
use in equation X J (L) Ix+ly
Y
for singly symmetric members ‘ljﬂ_ Fe= <M>[1— ¢1— 4Fey.—Fez.H2 }
use in equation X vy 2H (Fey+Fez)

unsymmetric 1,

2
use in equation” *

2
Fe=min root of (Fe—Fex)(Fe—Fey)(Fe—Fez)—er.(Fe—Fey)(Fi)—Fez.(Fe—Fex)(’Z’)=O

equal legs x—l_—x

single angle™™"™" modified (KL/r) is used in flexural buckling equation as below:

individual member KL/r =72+0. 75L/’a for L/’a < 80
. or
in planar trusses KL/I’ =32+1.25L/I¢’, <200 - for L/’b > 80

‘ y

built—up section ITI modified (KL/r) is used in all above equations as below:
Yy

2 intermediate connectors

L. 2
¢ (—=)+(a/r; ) - are bolted snug-tight.

(=)™ (%) rL,-\< 40 intermediate connectors that are welded or are connected by
|2 kia 2 @ means of pretensioned bolts with Class A or B faying surfaces.
() +(F) > 40

Fi
7
Forge —GY 2_2,.2 Ixtly 1 )l | |] % n
Ag":"z ° ° ° Ag - r_;z ] N \Ibr
o} \J
i3 n’E 2EC 1 i
Fox= T2 v Fey="r= 0 Fez=| TeiGl 400 | -1 |o_s
(%) (_’f;l) a T’.<Z)\min
3
J=) b.t/3 (for open section) Cwes ly.hZ /4 (for Ishape) %Y. _.shear center

coordinates
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COMPRESSION MEMBERS

5-2-BUCKLING STRESS (AISC 360-CHAPTER E)
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6-1-FLEXURAL ELEMENTS (AISC 360-CHAPTER F)

without slender elements
Mu (required strength) <& Mn (Design strength)

(=0.90) (Q=1.67)

DOUBLY SYMMETRIC (I,[) SHAPE ABOUT MAJOR AXIS C Q¢
COMPACT FLANGE , COMPACT WEB :

Mp (¥) if Lbglp

Mn=JC [Mp (Mp—0. 7FYy. Sx)< tP >}<Mp (LTB) if Lp<Lb<lLr
p

(L.T.B)

Fer.Sx <Mp if Lb>Lr

_Gn E J.c (i)z _
Fer= ¢ Sx.h \Tis Mp=Fy.Zx

| E
Lp = 1.761,\| £ .

<
th e
L, =1.95 = —1 > —
4807,__ th \/1+¢1+676
\/W - - for doubly symmetric I shape
r.= c= |
ts Sx L C':/ |: for channel section
12.5Mmax 2
= m <3.0 =ly.
Co = D Bt M, + 46y + 3, Cw=lyh. /4
] ~—~or—— for doubly symmetric member and
1.0 T singly symmietric single curvature.
Rm= 2
0'5_,_2(//_}’5) L= -for singly symmetric reverse curvature.
y
(M) M 1.0
w l ) . . 05] M)
X Cb=1.32R, Cb=1.25R,,
Cb=1.67Rn, Cb=1.00R,
B Cb=1.14R,, . % i 0.75 M) 1.0
| . Cb=1.03Ry, . | Cb=1.00Rm, Co=1.1TRm
1 < g |
__ Cb=1.30Ry | ) (M)UO . M) J7-0
(Cb=1.52R 7_OT(M) Cb=2.27R, 05— cb=1.85R,
1 C R, w ]
| | | 0.5 1.0
: 1 ! —_ X X
X ‘ X 1 cb=2.38rRY1.0 1TO/Cb=1.92fN7-O
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6-2-FLEXURAL ELEMENTS (AISC 360-CHAPTER F)

Mu (required strength) <& Mn (Design strength) NC
(#=0.90) (Q=1.67)
DOUBLY SYMMETRIC (I) SHAPE ABOUT MAJOR AXIS X @ _X
SLENDER OR NONCOMPACT FLANGE AND COMPACT WEB : ¢
NC
Mp—(Mp—O0. 7Fy.Sx)<}\>\__};fff> (NONCOMPACT FLANGE)
P
Mn=min Cb[MP (Mp—0.7Fy. Sx)( tp>}<Mp (LTB) if Lp<Lb<Lr
p
E .Sy < Mp (L.TB)... i Lb>ir
0.9 E K (SLENDER FLANGE)

>\2

Apf =bf/2tf limit for compact flange , defined in table B4.16
A s =bf/2tf limit for noncompact flange , defined in table B4.16

Com’E J.c (Lb >2 _
E = <i> ¢1+o 078 STRY Mp=Fy.Zx
rts

L —176ry,/FE —
L =195 1 1676 —15”’ .
rfso7Fy th Y

- for doubly symmetric T shape

\/ ly.Cw
L.= c= |
ts SX i _'y [ for Channel sectl'on
2\ Cw
_ 12.5Mmax
&% =7 SMnax+ 3M, +4Mg +3M, Rm <3.0

10 I ~— or—— for doubly symmetric member and

. T singly symmietric single curvature.
Rm= 2

ov5+2<ll_}’°> : I = -for singly symmetric reverse curvature.
y
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6-3-FLEXURAL ELEMENTS (AISC 360-CHAPTER F)

without slender elements
Mu (required strength) <& Mn (Design strength)
(2=0.90) (0=1.67)

OTHER (T) SHAPE ABOUT MAJOR AXIS: X_ I I I

Rpc.Myc (CO.F.Y)
Cb[Rpc Myc—(Rpc.Myc—F, .Sxc) <—t>} RoeMye - LTB) e p<ibar
I’
Mn=min Fer.Sxc <Rpc.Myc (L.1.8) if Lb>Lr
A— >\Pf> >‘=bfc/2tfc
Rpc.Myc—(Rpc.Myc—F, ch)< N or) TR rop compact (CO.F.LO.B)
ange
TEN.F.Y,
Rpt.Myt ( ) if Sxt < Sxc
L= 1.1r, /FE > Myc=Fy.Sxc v Myt=Fy.Sxt » Mp=Fy.Zx
L, =1.95; = 1+¢1+676 f Sx”’)
t Sxc h J A
Mp<1.6Sxc.F /
XC.
: PS 4 . for i<>\pw and % >0.23
R Myc ty l,
pc=
Mp Mp A—Npw Mp  Mp<l1.6Sxc.Fy he |
e (e =) o) < iy for g, > Mo and 78>0.23
T - for —ly—°<0.23
ly
Cb1T E J <Lb>2 lyc
i < — X<
Fer= Lb ¢1+O 078 Sxc.h \Tt *x J=0 for Iy\0.23
Tt
Sxt
— 20.
i 0.7Fy for Sxo 0.7
L —
FY22 50.5F) e for 2 <07
Sxc
bre : . for rectangular flange
1
¢12<1 +—q,,> _ h.t,
p = 6 W bfc'th
radius of gyration of the
flange plus one third of e fOr other f/ange shapes
web area in compression A
Y
M
P for LB ¢ A pwand e>0.23
Rt Myt ty by
p =
Mp Mp A—pr MP hc l
vt~ (inye _1><7\rw_}\pw> <Myt for g, > Rewand 185023
1 - for —Ily—°<0.23

(see table B4.1b) Y
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6-4-FLEXURAL ELEMENTS (AISC 360-CHAPTER F)
without slender elements
Mu (required strength) <& Mn (Design strength)
(#=0.90) (0=1.67)
(I.[) SHAPE ABOUT MINOR AXIS : . LY SRLGNC AS 2 2 Y
! %) S SLGNC s
(Y)
Fy.Zy < 1.6Fy.Sy - - for compact flange
Mn=min< Mp—(Mp—O0. 7Fy.Sy)< A_)\pf> (F.LO.B) - for noncompact flange
Are—Npf
Fer Sy - for slender flange
A =bfc/2th

Apf =bf/2tf limit for compact flange , defined in table B4.1b.

A =bf/tf limit for noncompact flange , defined in table B4.1b.

0.69E

)

24

E =

cr
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6-5-IPE PROFILES (AISC 360-CHAPTER F)
FLEXURAL PARAMETERS
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6-6-INP PROFILES (AISC 360—CHAPTER F)
FLEXURAL PARAMETERS
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6-7-UNP PROFILES (AISC 360-CHAPTER F)
FLEXURAL PARAMETERS

572
517
520
517
516
527
530
5355
567
592
610
628
710
628
584
649

68
75
81
89
96
103
109
117
123
130
140
148
143
139
141
155

0.50
0.68
0.84
1.03
1.24
1.54
1.82
2.20
2.64
3.12
3.65
3.41
3.58
4.61

0.71
1.08
1.59
2.25
3.00
3.89
4.92
6.29
7.68
9.50
11.47
13.70
17.52
18.74
21.10
25.94

12

6.1
21.2
28.2

35
42.9
51.7
64.2
75.7
91.6
110
130
152
142
149
192

29.6
45.2
66.3
93.9
125
162
205
262
320
396
478
571
730
781
879
1081

80
100
120
140
160
180
200
220
240
260
280
300
320
350
380
400

7 A ey I oy ko e e
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FLEXURAL PARAMETERS

6-8-IPB PROFILES (AISC 360-CHAPTER F)
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7-DESIGN FOR SHEAR (AISC 360-CHAPTER G)
Vu (required strength) <& Vn (Design strength)
MAJOR AXIS SHEAR STRENGTH OF WEBS WITHOUT TENSION FIELD ACTION :
Vn=0.6Fy.Aw.C,,
[ for rolled T shape
section with J1O _ ($=1.00) (0=1.50)
h/tw<2.24\[ E/Fy
c = 1.0 o (250.90) (A=LE8T) . for h/twgt. 10VKV.E/Fy
Vi other I shape
members and
channels sections| 1.10VKv.E/F = =
h/vtw/ y  (2=0.90) (2=167) for h/tw >1.10\Kv.E /Fy
5.34 without web stiffener
« =) 5+ S with web stiffener and a/h < 3 % %
V= 2
(a/h) | |
5.34  with web stiffener a/h > 3 a
clear

a: clear distance between transverse stiffeners.

MINOR AXIS SHEAR IN DOUBLY SYMMETRIC AND SINGLY SYMMETRIC SHAPES:

K,=1.2
V,=0.6Fy b, t, Cy,

1.1 VK,.E/Fy
h/ty
1.51E.K,

(h/tw)Fy

7

for h/tw > 1.37

b, /2t, Ishaped & tees

h/t,)=
(h/t,) o

channels

for <1.1\K,.E/Fy < h/twg 1.37 K,.E/Fy

Ky.E/Fy
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8-COMBINED FORCES (AISC 360-CHAPTER H)
DOUBLY AND SINGLY SYMMETRIC MEMBERS

1) COMPRESSION + DOUBLE AXIS FLEXURE

Pr Pr, 8(Mrx  Mry >
for P > 02 = e + = ) (Mcx Mcy < 1.0
Pr Pr Mrx  Mry >
— <
for e 0.2 >> T +<Mcx +Mcy < 1.0
Pc=®. Pn Mc=®& Mn Pr,Mr : required strengths
2) TENSION + DOUBLE AXIS FLEXURE
Pr Pr 8 (Mrx , Mry >
— 2 0. _— —+ — .
for g > 0.2 Pc’ 9 (Mcx Moy ) <10
Pr Pr Mrx  Mry
— < A ( > .
for pg < 0:2 > 2pc T \Mex Titey ) <10
Pc=®&, Pn Mc=& Mn Pr,Mr : required strengths
P m2Ely
Cb may be increased by \[1+—2 Pey=—f
Pey L

3 ) COMPRESSION + SINGLE AXIS FLEXURAL

For out of plane and lateral torsional buckling of doubly symmetric

rolled compact members subject to single—axis flexure and compression

2
Pr (1.5—0.5& > +<ML>\< 1.0(SEE H.1.3)
Pcy Pcy Cb Mcx
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9-1-WELDED CONNECTIONS(AISC 360-CHAPTER J)

1) GROOVE WELD : (CJP)

Rn=Fw-Awe

weld strength (F,,) is taken equal to base metal strength in any kind of stresses.

2) FILLET WELD :

(SR T | ———— (q) =0.75 ) (Q=2 00 )
Fow =0.6Fgxx
A,e=0.707L.w effective area of the weld

w:size of weld leg.

NOTES:

1) for end loaded fillet weld effective weld length is B .. where
B=1.2—-0.002(L/w)<1.0 ,B8> 0.6

2) alternatively we can use the following provisions for fillet weld strength.

/
1.5
linear weld group C.g Fw=0.6F,(1.0+0.50sin o)

group of
transverse and
longitudinal weld

Rn I+Rnwt

eC.J. —> w

0.85R,,+1.5R, ¢

eccentrically in
plane loaded
group of weld

refer to code for details R”X=Z Fwix.Awi
Rny=) " Fwiy.Awi

g:angle between the line of action of the required
force and the weld longitudinal axis , degrees
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9-2-BOLTS-BEARING TYPE (AISC 360-CHAPTER J)
1) SHEAR STRENGTH :

A (=0.75) (2=2.00)
b

3720 (N) Kg/Cm?
4690 (E) Kg/Cm?

F
A325 { n
Fo

v

=4690 (N) Kg/ij
=5790 (E) Kg/Cm

A490 {

UL

0.45Fu (N)
0.563Fu (E)

Fov
THREADED PARTS |
n

v

E =threads are excluded from shear planes
N =threads are not excluded from shear planes

2) TENSILE STRENGTH :

R.=F A, (#=0.75) (0=2.00)
5 minimum edge distance (mm)
A325 ———-> F =6200 Kg/Cm
A490 ————> F, =7800 Kg/Cm? SH. | R-TH.
Mi16| 28 22
THREADED PART ————> F£,=0.75Fu M20| 34 26
3) COMBINED TENSION AND SHEAR : M22| 38 28
M24| 42 30
Ro=F, . A (#=0.75) (Q=2.00) M27| 48 34
F, M30| 52 38
’ n
f=1.5 e = g < hat M36| 64 46
Fnt: modified nominal tensile strength over|1.75d|1.25d

4) BEARING AND TEAROUT STRENGTH AT BOLT HOLES: Lc Lo
for standard,oversized and short slotted holes Q Q i
1—Bearing

2.4d.t.fu load is a design consideration

3d.t.Fu  otherwise Le Lh
2—Tearout (=0.75) (0=2.00)

{ deformation at the bolt hole at service

{ deformation at the bolt hole at service

1.2L,L.Fu load is a design consideration
1.5Lt.Fu  otherwise

max=12t_. <150mm
min=3d
max=24t,_ . .<305mm no corrosion

max=14t_,<180mm corrosion
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9-3-BOLTS-SLIP CRITICAL (AISC 360-CHAPTER J)
1) SHEAR STRENGTH :

Rn =1 Du hf Tb ng 0.70 - FOF long—slotted holes

Y s Y o R — For standard size and short—slotted
R Ty holes perpendicular to the direction of the load
BOLTS PRETENSION .

Tb (TON) 0.85 i - OF - OVErsized and short—slotted

holes parallel to the direction of the load

0.3 - - class 'A’ surface(mill scale)
(O O I —— class ’B' Surface(sand blast)

M16 | 9.1 11.4
M20 | 14.2 | 17.9

A325 | A490
=

installed pretension

M22 | 176 | 221 | PusT19 " specified pretension
M24 | 20.5 | 25.7 1.00 - FOr - ONe filler between connected parts
M27 26.7 33.4 f 0.85 e | O TWO OF OFE fillers between connected parts

M30 | 32.6 | 40.8
M36 | 47.5 | 59.5 T, : minimum pretension load

minimum edge distance (mm)

ng: number of slip planes

h¢: factor for fillers SH. | R-TH:
M16| 28 22
3) COMBINED TENSION AND SHEAR : M20| 34 26
Rn=K,(u D, h T, ng) available shear strength M22| 38 | 28
M24| 42 30
N M27| 48 34
k&= o n
u b Np M30| 52 38
n,: number of bolts carrying the applied tension m36| 64 46
SH :Shear cut over|1.75d | 1.25d

R.TH :Rolled thermally cut
4) BEARING AND TEAROUT STRENGTH AT BOLT HOLES:

for standard,oversized and short slotted holes #L—Cf Le
1=Bearing 2 4d tF deformation at the bolt hole at service O
_ <7 6ad s a design consideration

" | 3d.t.Fu  otherwise

2—Tearout (@=O .75) (Q=2 .OO) Le Lh

{ deformation at the bolt hole at service

1.2L,t.Fu load is a design consideration
1.5Lt.Fu otherwise

max=12t_. <150mm
min=3d
max=24t, . <305mm no corrosion

max=14t_,<180mm corrosion
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AISC-LRFD 2016

9-4-CONNECTING ELEMENTS (AISC 360-CHAPTER J)

Pu (required strength—LRFD) < ®Pn (Design strength)

Pa (required strength—ASD) < Pn/q (allowable strength)
1) TENSION CAPACITY

Fy.Ag - (2=0.90) (2=167) - tensile yielding of connecting elements
Pn= min
Fu.Ae (2=0.75) (2=2.00) tensile rupture of connecting elements
2) SHEAR CAPACITY
~ [0.6Fy.Agv - (2=1.00) (2=150) - shear yielding of the element
R=min {O.GFU.AHV' (2=0.75) (0=2.00) - shear rupture of the element

3) BLOCK SHEAR STRENGTH
. |0.6Fu.Anv+Ubs.Fu.Ant
Rn=min (#=0.75) (0=2.00)
0.6Fy.Agv+Ubs.Fu.Ant

An=Ag—-) d.t +) (s/4g).t . Ae=UAn . d= Bolt Diameter + 3 mm

4) COMPRESSION CAPACITY
(2=0.90 , 0=167)

Pn=Fy.Ag IF KL/r<25 | a/r <O.4(KL/r)  SCBF
See Summary Of Compression Members IF KL/r>25 a/r <0.75(KL/r) Other Systems
117
,
Ry.Fy.Ag
KL/r < 4\[E/Fy for OCBF OCBE: min
KL/r <200 for SCBF / 1.1Fcre.Ag
. Compression !
L:Brace Length 4 Ry.Fy.Ag
SCBF:min
1.14Fcre.Ag

o
| witmor 30
wrtmor Tension: Ry.Fy. Ag(OCBF, SCBF)

1.2D+0.5L
’ ) Ry.Fy.A
EEEEERERE OCBF:0.3Pn  Pn=Fcr.Ag OCBF: MIN S
' Amplified seismic
‘ ) load
Compression
p 0.3Ry.Fy.Ag Tension
SCBF: min SCBF:Ry.Fy.Ag
\ 0.3x1.14Fcre.Ag

NOTES:
1) Ubs=1.00 for uniform tension, Ubs=0.5 for non uniform tension

2) For bolted splice plates Ae=An<0.85Ag
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9-5-FIN PLATE CONNECTION
(AISC STEEL CONSTRUCTION MANUAL 14th, 2011-CHAPTER 10)

Conventional Configuration

a lEh
€
i
P © % n rows <°
s 1N | & ~of bolts| e
aw 1 uo
. vu Tu=VYu.e
THK.=t
N P

Limitations :

1—=Only a single vertical row of bolts is permitted.

2—The number of bolts (n) in the connection, must be between 2 and 12.

3—The distance from the bolt line to the weld line (a) must be equal to or less than 90mm.

4-Standard holes (STD) or short—slotted holes transverse to the direction of the supported

member reaction (SSLT) are permitted to be used.

5—The vertical edge distance (L ov ) satisfy AISC specification table J3.4 requirements.

6-L,,> 2d

7—Either the plate thickness, tp, or the beam web thickness, tw, must satisfy the maximum
thickness requirement given in below Table.

p=the plate thickness.
ty=the beam web thickness.

d=the bolt diameter.

Maximum
n hole type e.mm to or tm mm
SSLT a/2 None
2 to 5
6 to 12
STD a d/2-1.6

ECCENTRICITY :
The bolts and plate must be checked for required shear with an eccentricity equal to e.

Plate buckling will not control for the conventional configuration.

WELD SIZE :
aw = (5 /8).tp . FOF E 70 €lectrode

when the dimensional and other limitations of the conventional method are
not satisfied extended configuration can be used.
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9-6-WELDED RIGID CONNECTION (AISC 360-CHAPTER 2)

N
TOP PLATE
/ Pu Dw Z
| e -
e Mu © e
P
Pu Ow »
: ] - —>
N BOTT. PLATE
TOP PLATE :
Pu=Mu/d

plate area Ap=Pu/0.9Fy
weld length  Lw=Pu/0.75(0.6FExx)x0.707Dw TOP PL.

CJP weld need not be checked.

BOTTOM PLATE :

Pu=Mu/d
plate area Ap=Pu/0.9Fy
weld length  Lw=Pu/0.75(0.6FExx)x0.707Dw

CJP weld need not be checked.

BOTT. PL.

CHAPTER J10 CONTROL :

1— flange local bending

2— web local yielding

3— web crippling

5— web compression buckling
6— web panel zone shear

8— stiffener requirements
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9-7-CONCENTRATED FORCE (AISC 360-CHAPTER J)

1) FLANGE LOCAL BENDING :

(2=0.90) (0=1.67)

s

ir
41%\«
5 <§ %
prm— o)
" Rn |

far from end

6.25t7 Fyf
Rn

near to end

|

e:the distance from member end.

6.25t° Fyf/2 -

2) WEB LOCAL YIELDING :

(2=1.00) (0=1.50)

for e > 10tf
for e < 10tf

(5K+L, )Fyw.tw

-]

(2.5K+L,, )Fyw. tw

d
|
B o
X M Rrn —"’i
+ (= |
i or
Ne
far from end for € > d
near to end for e < d

(8=0.75) (0=2.00)

3) WEB CRIPPLING :-

2
0.80t,

tw

Rn Zqi

©

TRn

far from end

if b< 0.15bf need
not to be checked

half depth
stiffener
if necessary

half depth
stiffener

a doubler plate

if necessary

half depth

. stiffener
if necessary

E.Fyw.
[z,

Rn

2
0.40t,

2
0.40t,

1+ (4

s(3)(E)

4o oo

Q

near to end

for e > d/2

for e < d/2

f

/ E.Fyw.t
ty

small sitting

near to end

)] e

Q¢ =1 for wide—flange sections.

f "largesitting

, Ly /d < 0.2

~ for e < d/2
, Ly /d > 0.2
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6) WEB PANEL ZONE SHEAR :

F:

9-8-CONCENTRATED FORCE (AISC 360-CHAPTER J)

NOT
considering
panel zone
deformation
in analysis

considering
panel zone

deformation
in analysis

d

($=0.90) (0=1.67) Rn, Rn .
—_— —_—
N N

0.60Fy.dc. ty - for B < 0.4F
P
0.60Fy.dc.t, <1. 4— _> s for P > 0.4F,
7
2
O.6OFy.dc.tw<1+ et tor > |  for B < 0.75P
dy.d..t, y
2
3b.s. t 1.2Pr
0.60Fv.dc. t < cf: ‘cf >< 9— > RER——— 7 P, > 0.75P
Y w 1+—C£-dc-tw 1.9 Py or Py v

7) UNFRAMED ENDS OF BEAMS :

required axial strength of the column

a pair of full depth stiffener required

8) STIFFENER REQUIREMENTS :

b>B/3

0

ts>tp/2 ,b/t<16

h/2

min
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9-9-CONCENTRATED FORCE (AISC 360-CHAPTER J)

4) WEB SIDESWAY BUCKLING : ($=0.85) (0=1.76)

bottom flange
lateral brace

< if necessary
G-t tf[ h/te\’ h/t if
L 1+O.4< ‘”> } : - for ¥ <23 ompression
h? Lp./br Ly /by flange
restrained
h/t about
buck/ing mode does not app/y S 2y Y 5923 rotation
Ly /br
Rn=
G, -ty h/ty\’ h/t if
%[OA( /‘”> } for Lt < 1.7 compression
h Lp./bs Ly /b flange
not restrained
h/t about
buckling mode does not apply - for oS 1.7 rotation
Ly /br
l=max(l;,l,) li,lp: top and bottom flange unbraced length
7 2
6.73x10 Kg /Cm S — A " [TER N "}
C = 5 2

d

= = R Rn ©
5) WEB COMPRESSION BUCKLING : ... (2=0.90) (0=1.67) 0, BAREE
N

3 full depth stiffener
24t \| E.Fyw " if necessar

w ! Y Qf far from end for e > d/2 Y

Rn= 3

12t E.Fyw

w Y Q, near to end Cfor e < d/2

h

Qf =1 for wide—flange sections.




Mor=CorRy Fy Z,
M, =M,+V,S,

M
thr + Vgravity

o [111M;

P red. = ‘fdl_}P' Yp
1

END PLATE SHEAR CHECK :

V =

u

end plate thickness

R, =I-3f/2

REQUIRED BOLT DIAMETER:

d = 2Mg¢
breq m&,F .. (hy+h,)

BOLT SHEAR RUPTURE :

bolt-bearing/tear-out

hi:number of inner bolts.

mi=min(1.2Lct Fu,2.4dpt F, )
no:number of outer bolts.

ho=min(1.2L,t £, ,2.4d,t F )
WELD OF BEAM WEB :

NEAR TO TENSION BOLTS :

SHEAR CHECK :

R, =V,

u ’

min (d/2,3b,) unstiffened connection
S,= .

failure of the end—plate and column flange

Dw=0.9F, .t, /(2x0.707x0.75x0.6k,,.)
L,=min(h/2 ,
effective weld length

$R, =0.75x0.707x0.6F,.L,.D,,

I SUMMARY .
3]}%_&&__‘“' f‘ﬁ\ oF DATE: 1396/11/24
e AISC-LRFD 2016 PAGE: 28/28
10- 4 BOLT END PLATE CONNECTION (AISC 358—-CHAPTER 6)
Ny a
j» ﬂ,f_ Q.': |$ ﬁ}l
i Ste|e
W Ve M B i u“bo
Il 5 ’ i
""% M ———
T o o
m
bf
N thp bp
END PLATE THICKNESS :

| *x
max=b, +25.4 mm

e stiffened connection

v
gra

. =resulting from 1.2D+f,L+0.2S
vity
f,> 0.50

% =end—plate yield line mechanism parameter

from Tables 6.2, 6.3 or 6.4, in. (mm)

V, <®, R, =&, (nb)R,A,

Vu< &, Rp= &, (ni)ryi+%, (no)r,,

d.-2d, )
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