AISC DG29

Example 5.9

ORIGIN := 1
NV

Reference to AISC 14th Edition shapes database:

T1 :=

AISC Shapes @ase v14.1.xls

Row(shape) :=

for ie 1. rows(T1)-1

Re«i if (T1<2>)i = shape
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(a) members and forces (b) connection e
Loads (LRFD)
Brace axial force T, = 675kip
Beam end Reaction Ry beam := 15kip
beam axial force Py beam := 528Kip
Column axial force Py column := 421kip
Material Properties
Beams, Column & Brace A992 Fyaggo = 50-ksi Fupaggy := 65-ksi
Plate and Angle A36 Fyase := 36ksi Fuase := 58ksi
Modulus of Elasticity E := 29000ksi
weld strength Fexx := 70ksi Ci=10
Bolt nominal stress (A325) Fot:= 90ksi Foy = 54ksi
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AISC DG29 Example 5.9

Member Properties

Brace Properties

Brace section [Brace := "wW12X87"

. . 2 .2
cross sectional area AQprace = T1(Row(Brace),6) in" = 25.6-in

web thickness tWprace == T1(Row(Brace), 17) [in=0.515-in
flange width bforace := T1(Row(Brace), 12)-in = 12.1-in
flange thickness tforace = T1(Row(Brace), 20) in = 0.81in

Beam Properties

Beam section [Beam = "w18X35"

depth of beam dbeam = T1(Row(Beam),7)-in = 17.7-in
width of flange bfpeam = T1(Row(Beam), 12)-in = 6.0-in
thickness of flange tfoeam = T1(Row(Beam), 20) in = 0.425in
thickness of web

tWheam = T1(Row(Beam), 17)-in = 0.3-in

design weld depth k_despeam := T1(Row(Beam),25)-in = 0.827-in

Column Properties [Column := "W14X605"
depth deotumn = T1(Row(Column), 7)-in = 20.9-in
flange width bfcoiumn = T1(Row(Column), 12)in = 17.4-in
flange thickness tfeolumn = T1(Row(Column),20) in = 4.16in
web thickness tWeolumn == T1(Row(Column), 17)-in = 2.6-in

N . . 4
strong moment of inertia [Xcolumn = T1(Row(Co|umn),39)"n4 =10800in
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Gusset Plate Properties

thickness
length

height

Bolt Properties (A325)

bolt diameter

area of bolt

strength reduction factor
bolt shear strength (single shear)

bolt tensile strength

pitch (bolt spacing)

Brace to gusset connection

force in one flange

force in web

Brace Flange to Gusset Connection
number of bolts in brace flange

to gusset plate rounded up to
nearest even number

angle property
section

gross area
thickness
leg length (same both legs)

centroid

tgusset = 0.75iN
Lgusset = 42in

hgusset = 33in

7 1 2
dpoit := —in d'bort := dpopt + —iN d"yort := dpoit + —IN
bolt 3 bolt bolt 16 bolt bolt 16

Ab0|t = T\"dbo|t2 +4 = 0.6in2

$ = 0.75
MW
&ryy = ®Fpy-Apgit = 24.35kip EQ:J3-1
<I>rnt =& 'Fnt'Abolt =40.59 klp EQ:J3-1
p = 3in
recall:
bfbracetforace . .
Py= Ty-——— =258.42Kkip T, = 675kip

AQprace

bforace = 12.11n

Puw= Ty - 2-Pye = 158.15kip .~ 081in

AQbrace = 25.6 in2
&®r,, = 24.35kip

Pur L0kl 6 rows of 2 bolts in
=106 flange and 6 bolts total
in gusset (double

Ce”(nbolts_brcfln929usseta 2) =12 Shear)

Npolts_brefing2gusset -=
My

AoelsRielngRIVsRoN

||_1 = "L4X4X3/4"| double angle (properties are doubled in definition)

AgLs = 2T1(ROW(L1)’6)-in2 ~ 10.88in-in

t = T1<R0W(L1),22)'in =0.75in
Lq:= T1(R0W(L1), 15)-in =4in
X_bar 4 = T1(R0W(L1) 28)-in =1.27in
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AISC DG29 Example 5.9

Tensile yielding of Angles (J4.1a) recall:
strength reduction factor 2= 0.90 Agpq = 10.88in2
tensile yielding strength PR, = ®-Fyass-AgpLq = 352.51 kip p=23in
X_bar 4 =127in
check capacity if(Pyr < ®R,, "OK" , "NOT OK" ) = "OK" " ,
o] bolt = 1in
t|_1 =0.75in
Tensile Rupture of angles (J4.1b) Fyasg = 36 ksi
FUA36 = 58ksi
x_bar 4
Us=1- =0.915 Py = 258.42kip
Table D3.1 (2) Npolts_brefing2gusset
2
n H 2
netarea An|_1 = AgL1 — 2t|_1 (d bOlt) =9.38in
effective area Ae = An_1-U =859 in’
strength reduction factor 2= 0.75
tensile rupture strength DR, = ®-Fupze-Ae 1 =373.48kip
check capacity if(Pyr < ®R,, "OK" , "NOT OK" ) = "OK"
block shear strength (J4.3) recal:
block shear strength Rn = 0.60F-Any + UpsFy-Ant < 0.60Fy-Agy + Upg-Fy-Ant Npolts_brefing2gusset = 12
t|_1 =0.75in
edge distance of bolt centers Ley == 1.5in Len == 1.5in Ups := 1.0 p=3in
nettensile area Ant = 2t 4 -(Leh - O.S-d"bon) =15 in’ d"por=11in
Npolts_brefing2gusset .2 Pyt =258.42kip
gross shear area Agv 4= 2t ¢ p- 5 = 1|+ Lgy| =24.75in

net shear area nbolts_brcﬂnngusset

2

Anv|_1 = 2AgV|_1 - t|_1 ( - 05) 'd"bolt =45.37 in2

strength reduction factor

= 075 ©-0.60FUps5-ANV, 4 = 1184.29 kip
P- UbS . FUA36 -Ant,_1 = 65.25 klp
@'0.60FyA36'AgV|_1 =400.95 klp
block shear Strength q)RU = . Ubs . FUA36'Ant|_1 + min ((I’ 'O.60FyA36'AgV|_1 , P '0.60FUA36 -Anv,_1)
@Rn = 466.2Kip
check capacity if(Pyr < ®R,, "OK" , "NOT OK" ) = "OK"
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Brace Web to Gusset Connection
number of bolts in brace web to

gusset plate rounded up to nearest
even number (double shear)

2 rows of 2 bolts
web plate dimensions
tensile yielding of plate (J4.1a)

gross tensile area

strength reduction factor

tensile yielding strength

check capacity

Pow recall:
n = =3.25 .
bolts_brcweb2gusset (2)(1)rnv Puw =158.15 klp
. Pry,, = 24.35Ki
Mbaltsuhicweh2aussair— Ce'l(nbolts_brcweb29usset > 2) =4 w P
tp|_1 = 0.375in hPL‘l = 9in

2
AgpL1:= (2)tpL1-hpLy = 6.75in

d = 0.90
q)RU = CI"FyA36'AgPL1 =218.7 klp

if(Pyw < ®R,., "OK" , "NOT OK" ) = "OK"

Tensile Rupture of Plates (J4.1b) recall:
netarea AnpL1 = AgpLt — (DtpLs-(2)d"o = 5.25in” tpry = 0.381n
d"poit = 1N
effective area Aep 1= min(Anpu ,O.85-Agp|_1) — 525in” Puw = 158.15kip
strength reduction factor 2= 0.75
tensile rupture strength DR, = ®-Fupze-Aepq = 228.38kip
check capacity if (Puw <®R,,"OK" ,"NOT OK") ="OK"
block shear strength of PL-1 (J4.3)
block shear strength Rn = 0.60F-Any + Upgs Fy-Ant < 0.60F-Agy + Upg-Fyy-Ant
edge distance of bolt centers Ley, = 1.5 Lep= 1.5 Ups,/= 1.0
net tensile area AntpL1 = (4)tPL1(Leh - O'S'd"bolt) =1.5 in2
nboIts_brcwengusset .2
gross shear area Agvp 1 == (4)tpL1-| P 5 - 1]+ Lgy|=6.75in
netshear area Npolts_breweb2 t
AnVPL1 = (4)Ang|_1 - tPL'] ( o rc;\le gusse - 0~5j'd"bolt = 2644|n2
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AISC DG29 Example 5.9

strength reduction factor =075 ®-0.60Fuazq-Anvpy 1 = 690.02kip
P- Ubs'FUA36'AntpL1 =65.25 klp
@'0.60FyA36'Ang|_1 =109.35 klp

block shear Strength q)RU =& Ubs : FuA36-Antp|_1 + min ((I) 'O.60FyA36 'AngL1 , P '0.60FUA36'AanL1)
3R, = 174.6kip
check capacity if (Puw <®R,,"OK" ,"NOT OK") ="OK"
recall .

tWprace = 0.521in
block shear strength of Brace (J4.3)

Npolts_breweb2gusset = 4

block shear strength Rn = 0.60F;-Apy + UpgFy-Ant < 0.60F-Agy, + Upg-Fy-Ay Puw = 158.15kip
edge distance of bolt centers Loye= 1.5in Lepo= 3in Upe := 1.0 Ty =675kip
i H " .2
nettensile area Antyracet = twbrace(6|n -d bon) =2.57in
nbolts_brcweb2gusset .2
gross shear area AQVpracet = (2)tWprace:| P 5 - 1|+ Ley|=4.63in
net shear area nboIts_brcwengusset " L2
ANVpracet = AQVpracet — (2)thrace'( B - O-Sj “d"poit = 3.09in
strength reduction factor = .
9 ’\;{3\’\ 0.75 @'0.60FUA992'Aanrace1 =90.38kip
P UbS'FuA992 'Antbrace1 =125.53 klp
P '0.60FyA992 'Angrace1 =104.29 klp
block shear Strength <I>RU =& Ubs . FUA992 'Antbrace1 + min ((I’ '0.60FyA992 'Angrace1 , P 'O.60FUA992 'Aanrace1)
®R,, =215.9kip
check capacity if (Puw <®R,,"OK" ,"NOT OK") ="OK"

tensile yielding of brace (J4.1a)

strength reduction factor d = 0.90
MW
tensile yielding strength DR, = ®-Fyagg2-Adprace = 1152kip

check Capacity If(Tu < (I)Rn ,"OK" ,"NOT OK") = "OK"
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Tensile Rupture of brace (J4.1b) recall :
AGprace = 25.6 in”
netarea = - . . " .
ANpracet = AGbrace [twbrace (2) + thorace (4)]d bolt tWprace = 0.521n
Anbrace1 =21.33 in2 tfbrace =0.81in
d"bolt =1lin
effective area Aepracet = ANpracet
T, = 675kip
strength reduction factor = .
9 o= 075 tp1 = 0.375in
tensile rupture strength PR, = ®-Fupggy-Apracet = 1039.84 kip ,
AR tqusset = 0.75in
check capacity if (Tu <®R,,"OK" ,"NOT OK") ="OK"
Gusset Plate
tgusset =0.75in = 2 'tPL'I =0.75in

block shear strength of gusset (J4.3)

block shear strength Rn = 0.60Fy-Apy + Ups Fy-Ant < 0.60F-Agy + Ups-Fy-Ant
Yps= 1.0
net tensile area Antgussett = tgusse] Gbrace + (2)-LL1 = 2+Ley — d"po] = 1237 in’
Npolts_brcfing2gusset . .2 1.75"edge
gross shear area AQVgusset1 = (2)tgusset-[p-( 5 = lj + 1.75|n} =25.12in" e
net shear area nbolts_brcﬂnngusset " L2
Aanusset1 = AngusseH - (2)tgusset'( 2 —0.5)-d" = 16.87in
strength reduction factor = .
9 o= 075 -0.60Fupz6- ANV sset1 = 440.44 kip
(I)'Ubs'FuA36'Antgusset1 = 538.31kip
P '0'60FYA36'Angusset1 =407.02 klp
block shear Strength q)RU = (I"Ubs'FuA36'Antgusset1 + min((I"0.60FyA36'Angusset1 , (I)'O'6OFUA36'Aanusset1
®R,, = 945.3kip
check capacity if (Tu <®R,,"OK" ,"NOT OK") ="OK"
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Tensile Yielding of Whitmore section (J3.1a)

. . Npolts_brcfing2 t
total length of whitmore section lw == dprace + (2)-Li 1 —2-Ley + 2-tan(30deg)-|:p-( o rczng ik 1)} = 34.82in
length of whitmore section in gusset IWgusset := 30.9in IWyeb = lw — Wgusset = 3.921in
strength reduction factor $ =090 recall
t . T . dbrace =12.5in
ensile yielding strength PR == P-Fyasze Wgusset tgusset = 750.87kip
(gusset portion) L1 =4in
(Web pOrtion) (I)an = q"FyA992'|Wweb'theam =5293 klp .

Ley = 1.5in

tensile yielding strength LRo= PRy + PRy = 803.8kip p=3in

Npolts_brefing2gusset = 12

check Capacity If(Tu < (I)Rn R "OK" , "NOT OK") = "OK"

tgusset =0.75in
theam =0.3in
T, = 675kip

bolt bearing strength (angles, brace flange, & gusset) (J3.10) 28r = & = 54.12Kip
nv = = 0%

by inspection - gusset controls

edge bolt clear distance lo1_edge = 1.75in — 0.5-d'pq¢ = 1.281n input 1.75"

interior bolt clear distance le1 interior := P — d'poit = 2.061in

strenght reduction factor d = 0.75
MW

interior bolt bearing strength q)rn_interior = &-min ( 1 -2'|c1_interior 'tgusset'FuA36 > 2-4'dbo|t'tgusset'FUA36 > 2q)rnv - (I’)

edge bolt bearing strength q)rn_edge = q)'min(1-2'|c1_edge'tgusset'FuA36 > 2-4'dbo|t'tgusset'FUA36 > 2q)rnv - q’)
r, interior = 48.71Kip Pryy edge = 48.71kip

. Nbolts_brcfing2 t
total bolt bearing strength DRy,= (1) ®Pry edge + ( - rczng e lj@rn_imerior =292.24kip

check Capacity If(Puf < (IJRn , "OK" , "NOT OK”) = "OK"

bolt bearing strength (brace web) (J3.10)

edge bolt clear distance Jedusdga, = 1-5In = 0.5-d'yo = 1.03in
interior bolt clear distance Jeawintetan:= P — d'poit = 2.06in
strenght reduction factor d = 0.75
MW
interior bolt bearing strength %MOWNQW:: (I"min(1-2'|c1_interior'twbrace' I:UA992 > 2-4'dbolt'twbrace'FUA992 ) 2cI’rnv + q’)
edge bolt bearing strength M: q>'min(1-2'|c1_edge'twbrace' Fuaggz , 2.4-dpoit tWprace FUage2 » 28rqy + (I’)
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total bolt bearing strength

check capacity

@r, interior = 48.71kip Pryy edge = 31.07kip

A%\AF\I:»V:: (2)'(I)rn_edge + (nbolts_brcweb29usset - 2)'(I’rn_interior
PR, = 159.55kip

If(PuW < (PRn , HOKII , HNOT OK") — HOKII

distribution of brace forces to beam and column (AISC Chapter 13)

half beam depth

half column depth

€peam = Jpeam + 2 = 8.851in

€column = eolumn + 2 = 10.45in

recall :

Puw = 158.15kip

recall :
dbeam =17.7in
deolumn = 20.9in

slope of brace 12 =42
P Bbrace = atan = 51.45-deg _ 125  lousset=42In
used input values 94 — 9 4 2 hgusset = 33in
16 16 .
T, =675kip
ebeam'tan(ebrace) = €column = 0.661n
Lgusset i .
o_bar = + 0.5in =21.5in
hgusset .
B_bar:= =16.5in 3:= B_bar
EQ:13-1

a - B3-tan(6) = epgam tan(6) — ecolumn

Q= €peam tan(6) — ecoymn + B-tan(d)

o= ebeam-tan(ebrace) — €column + B_bar-tan(ebrace) =21.36in

€additional := & — a_bar =-0.14in

2 2 .

r:= \/(a + ecommn) + (6 + ebeam) =40.68in Eq. 13-6
required axial force on gusset _ €column ~ ) i
to column connection Heotumn = r Ty =17341kip Eq. 13-3
required shear force on gusset B , i
to column connection Veolumn = T Ty =273.8kip Eq. 13-2
required axial force on gusset _a B ) Eqg. 13-5
to beam connection Hoeam = T Ty =354.48Kkip
required shear force on gusset _ Cbeam ~ ) i
to beam connection Vbeam = r Ty = 146.86kip Eq. 13-4
check balance of forces Tu-8in(Bprace) — (Hoolumn + Hoeam) = 0 kip
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section ||_2 == "L5X3-1 /2X5/8"| double angle (properties are doubled in definition)
gross area Ag o= 2T1(Row(L2) 6) in” = 9.86in-in
thickness to= T1(Row(L2),22)'in =0.625in

leg length long

leg length - short

centroid

gage of angle

number of bolts in gusset
to column connection

check bolt capacity (J3.7)

ultimate tensile force per bolt

check capacity

ultimate tensile force per bolt

check capacity

strength reduction factor

modified nominal tensile
stress factored to include
shear stress effects

combined loading strength

check capacity

L,:= T1(R0W(L2), 15)-in =5in

h = T1(R0W(L2),7)'in =3.5in
X_bar, = T1(R0W(L2) 28) ‘in=0.95in
GOL2 = 3in

Npolts_gusset2column = 20

recall :

! Heoumn = 173.41 kip
|
= R _867kip Veotumn = 273.8kip

nboIts_gussethqumn

if(ry; < @y, "OK" , "NOT OK" ) = "OK" it = 40.59kip

Ab0|t =0.6 in2
Vcolumn i i
oy = = 13.69kip Fnt = 90ksi
nboIts_gussethqumn
Foy = 54ksi

if(ryy < ®rpy, "OK" , "NOT OK" ) = "OK"

luv i
fov = =22.77ksi
bolt

® = 0.75
MW
Frm L3 — g < F
=1.3. _—_— <
nt nt <I>-an v nt
_ Fot
F'ntyg == min| 1.3-Fp, — q)—

“Tnv

fuvs Fm} = 66.41ksi

q)RU = 'Flntbon'Abo" =29.95 klp

if(ry < ®R,, "OK" , "NOT OK" ) = "OK"
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Bolt Bearing on double angle (J3.10)

bolt edge distance lc1_edge = 1.031in
strength reduction factor d = (.75
MW
edge bolt bearing strength B adany= ©Min(1.2:1¢1 edge tLo-Fuazs . 2.4-dpo tL 2 FUage)
Pryy edge = 33.64kip > ®ry,, = 24.35kip
> ruy = 13.69kip
check capaciy if(fuy < ®Fy_eqge "OK" , "NOT OK" ) = "OK"

since edge bolt bearing > bolt shear, and bolt shear force, no need to check

. . recall :
ing action on double angles (Chapter 9 T
prying g ( P ) t|_2 =0.63in
tLo =3
b2 = GOL2 - — =2.69in GOL2 3in
2 L|_2 =5in
s = L|_2 — GOL2 =2in dbo” = 0.88in
p=3in
dbolt _ i
b'y = by — —— = 2.25in fu = 8.67kip
dbolt dbolt
aly = min(a2 + To 1.25by + To — 2.44in EQ9-27
b's
=—=0.923
P2 a5 EQ 9-26
B = ®r, = 40.59kip
available tension per bolt .
B := 40.59%ip
MWV
¢} LB 1|=3.99
2= | T L= -
o | Tyt EQ 9-25
a'y = 1.0 for>1.0
d'boit
8= 1 — —— = 0.688 EQ 9-24
p
strength reduction factor d = 0.90
MMWN
- . . 4-ry-b's
minimum thickness to neglect prying treq.2 = — = 0.54in EQ9-23
':I)'p'FUAS(S'(l + 52'(!2)

check thickness requirements if(treq_z <tpp,"OK" ,"NOT OK") ="OK"
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weld design

force on weld

load angle on weld

side length of weld

bottom length of weld

Table 8-8
eccentric weld factor

strength reduction factpr

minimum weld size

minimum thickness of gusset plate

check thickness requirements

weld size

2 2 .
Pucolumn = \/Hcolumn + Veoumn = 324.1Kkip

|"column

6|Oad,2 = atan[ j = 3235deg

column

nbolts_gussetholumn
lweld.2 = P >

- 1) + (2)-Ley = 30in
klweld.2 = h|_2 —-0.5in=3in

Klweld.2
=0.1

Kweld.2 = I
weld.2

1 2
(2)5 Klweld.2

xly = = 025in
(2)Klweid.2 + lweld.2

alyeld.o == hpo —xlp =3.25in

alweld.2
Aweld.2 == =0.108
lweld.2
kip
Cweld.2 = 2.55 -
n
A%V\:z 0.75
Pucolumn
D2 = =2.82
®-Cyeid.2C1(2)weld.2
Ki
6.19 ,—p D,
t i = I—n =0.301-in
gusset.min - FUA36 .

if(tgusse‘(.min <tgusset, "OK" ,"NOT OK") ="OK"

Dy := max(ceil(Dy), 4) = 4

recall :
Heolumn = 173.41kip
Vco|umn =2738 klp

Npolts_gusset2column = 20
Ley = 1.5in

p=3in

h , =3.5in

tqusset = 0.75in

Eq9-3

use 4/16 as minimum
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shear yielding strength

check capacity

shear rupture of angles (J4.2b)
net shear area
strength reduction factor

shear rupture strength

check capacity

block shear strength

edge distance of bolt centers

net tensile area

gross shear area

net shear area

strength reduction factor

block shear strength

check capacity

block shear strength of angles (J4.3)

AISC DG29 Example 5.9
shear yielding of angles (J4.2a) recall:
gross shear area AgVL2 = (2)'tL2'IWe|d.2 =37.5 in2 t|_2 =0.63in
. |weld 2= 30in
strength reduction factor d = 1.00 '

MW

Vco|umn =273.8 klp
q)RU = cI»‘'0.60'FyA36'AgV|_2 =810 klp

d"bolt =1in

if(Veotumn < ®Ry, "OK" , "NOT OK" ) = "OK"
" .2

Anv; = tL2'(2'|weId.2 - nbolts_gussetholumn'd bolt) =25in
A%\A; 0.75
q)RU = @'O.60'FUA36'AHVL2 =652.5 klp
if(Veotumn < ®Ry, "OK" , "NOT OK" ) = "OK"

recall :
Rp = 0.60F,-Any + Ups-Fy-Ape < O.60Fy-AgV + Ups-Fu-Ant -

t|_2 =0.63in

Lev_L2 = 1.5in Leh_L2 = 2in Uhs =1.0

Npolts_gusset2column = 20
d"bolt =1lin

Vco|umn =273.8 klp

nboIts_gussethqumn .2
AQV 2 = (2)t|_2 P 2 -1+ Lev_L2 =35.63in

" .2
Ant|_2 = (Z)tLZ(Leh_LZ - 0.5d bOlt) =1.88in

nboIts_gussethqumn

2

Any 2 = AgVL2 - (2)t|_2( — OS) 'd"b0|t =23.75 in2

a= 073 ®-0.60FUp36-Anv, » = 619.87kip
q)'UbS'FUA36'AntL2 = 81.56 klp
@'0.60FyA36'AgV|_2 =577.13 klp

Ry = ®-Upg-Fupzs-Anty + min(@-0.60Fyz6-AgV, o, ®-0.60Fupzs-Anv )

®R, = 658.7kip

if(Veotumn < ®Ry, "OK" , "NOT OK" ) = "OK"
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gusset plate to beam connection
additional ductility factor (pg 13-11)

tensile yielding strength (J4.1a)
tensile stress

strength reduction factor

check capacity

shear yielding strength (J4.2a)
shear stress
strength reduction factor

check capacity

load angle

Eq J2-5
effect of load angle

weld strength (Eq 8-2)

peak stress

average

stress fuaverage_gussetheam =

stress on weld

minimum required weld size

actual weld size

recall :

ductility := 1.25 Vpeam = 146.86 kip

Hpeam = 354.48 kip

Vioarm tqusset = 0.75in

= 4.66 ksi

fua_gussetheam =

tgusset' gusset Lgusset =42in

=0.9

P
MW

P- FyA36 = 32.4Kksi

if(fua_gussetheam < cI"FYA36 ,"OK" ,"NOT OK”) ="OK"

Hbeam

fuv_gusset2beam = =11.25ksi

tgusset' gusset

d = 1.00

MW

P '0'6FyA36 =21.6Kksi

if(fuy_gussetzbeam < ®-0.6Fyazg, "OK" , "NOT OK" ) = "OK"

Vbe

am
j =22.5-deg

egussetheam = atan
beam

. 1.5
W= 1.0 + 0.5-8in(Bgyssetzbeam) ~ = 1.12

Ki Ki
Brw = 13922 — 1 56.—2
In In

per 1/16 weld size

tgusset 2 2 kip
fUpeak_gussetzbeam = 2 \ fua_gussetzbeam  + fuv_gussetzbeam :4-57'F

tgusset

2

2

2 2 2
)( fua_gussetzbeam + fuv_gussetobeam + \/fua_gusset2beam + fuv_gusset2beam )

2

kip
fuaverage_gussetheam =4.57- F

) kip

oy maX(fUpeak_gusSet2beam , duCtI|Ity-fUaverage_gussetheam) =571 F
fueld

Dgussetobeam = =367

D = Cei|(Dgusset2beam) =4
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AISC DG29

Example 5.9

web local yielding of beam (J10.2.b)

strength reduction factor

web local yielding strength

check capacity

web local crippling of beam (J10.3b)
strength reduction factor

web local crippling
strength

check capacity
beam to column connection

net shear in beam

net axial force in beam

section

gross area
thickness

leg length long

leg length - short

centroid

gage of angle

number of bolts in gusset
to column connection

length of angle

d = 1.00

,%VIVQW\,:: cI"FYA992'theam'(z-S'k_desbeam + Lgusset)
®R,, = 661.01 Kip

if(Vbeam < @Ry, "OK" , "NOT OK" ) = "OK"

® = 0.75
MW

recall:

tWpeam = 0.3in
tfoeam = 0.43 in
dpeam = 17.7in
k_despeam = 0.83in
Lgusset = 42in

Vpeam = 146.86 kip

2 4Lgusset
®-0.40-tWpegm |1 +

dbeam

1.5
theam
-02]1- .
tfbeam

1.5
2 Lgusset | [ Wheam E -Fyag92 tfheam
P-0.40-tWpgam | 1 + 3 . | —
L dbeam tfheam tWheam

®R,, = 251.94kip

if(Vbeam < @Ry, "OK" , "NOT OK" ) = "OK"

VUpeam = Ru_beam + Vpeam = 161.86 kip

Hupeam = Py_beam — Hpeam = 173.52kip

double angle (properties are

[s = "L8X6x7/8'] doubled in definiion)

Agis:= 2T1(ROW(L3)’6)-in2 ~ 23in-in

t|_3 = T1< -in =0.875in

Row(L3),22)
Liz:= T1(R0W(L3), 15)-in =8in
h 3= T1(R0W(L3),7)'in =6in

X_bar 3= T1( ‘in = 1.6in

Row(L3),28)

1
GOLj := 3in + —in

16
Npolts_beamclip := 10

Length 3 := 1ft + (2)1.25in

E- FyA992 'tfbeam Lgusset
theam dbeam
otherwise

recall :
Ru_beam = 15kip

Vpeam = 146.86 kip
Py beam = 528 kip
Hpeam = 354.48kip
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AISC DG29

Example 5.9

chcek bolt shear capcity (J3.6)

ultimate tensile force per bolt

check capacity

Bolt Bearing on double angle (J3.10)
bolt edge clear distance

strength reduction factor

bolt edge bearing strength

check capacity

weld design table 8-8

force on weld

force angle on weld

length of weld side

length of weld bot & top

Table 8-8
eccentric weld factor

strength reduction factor

minimum weld size

minimum thickness of beam web

check thickness requirements

weld size

recall :

VUpeam = 161.86 kip

Vubeam .
= 16.19kip

luv_beamclip ==

Npolts_beamclip Npolts_beamclip = 10

if(ruv_beamclip < (prnv , HOKII , HNOT OK") — HOKII @rnv — 2435 k|p

lc3_edge = 1.25In = 0.5-d'po = 0.78 1N user input the edge distance (1.25")

A%\A; 0.75
Pro3 edge = q)'min(1'2'|c3_edge'tL3'FuA36 , 2-4'dbo|t'tL3'FUA36)
bolt shear strength

Pry3 edge = 35.68kip > ®r,,, = 24.35kip

if(®ryy < Pryg_edges "OK" , "NOT OK" ) = "OK"
since edge bolt bearing > bolt shear strength, no need to check bearing

recall:
HUpeam = 173.52kip

Pugjp == \/Hubeam2 + VUbeam2 =237.29kip

VUpeam = 161.86kip
Vubea

Length; 3 =14.5in

Upeam

BOclip == atan[ mj =43.01-deg

theam = 03 |n
lecoweld := Length 3 = 14.5in

. . kIeccweld
Kloceweld := Lz — 0.5in = 7.5in Keceweld = ——— =0.52
Ieccweld
2
kIeccweld .
Xleccweld = =191in
leceweld + 2 Kleceweld
. aleccweld
aleceweld = L3 — Xlecoweld = 6.091n Qecoweld = ————— = 0.42
Ieccweld

Cclip = 3.55kip + in
2= 0.75

Puclip

=3.07
> 'Cclip'C1 -2Length|_3

Dclip =
kip |
theam_min = 6.19 ? 'Dclip = FUA992 =0.29in

if (tWpeam_min < tWpeam "OK" , "NOT OK" ) = "OK"

Dajin= ceil (Dgjp) = 4
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AISC DG29

Example 5.9

shear yielding of angles (J4.2a)
gross shear area

strength reduction factor

shear yielding strength

check capacity

shear rupture of angles (J4.2b)
net shear area

strength redcuction factor

shear rupture strength

check capacity

block shear strength of angles (J4.3)
block shear strength

bolt centerline edge distance

net tensile area

gross shear area

net shear area

strength reduction factor

block shear strength

check capacity

recall :

Agv 3= (2)-Length 3-t 53 = 25.38in2 Length 3 =14.5in

P = 1.00 t|_3 =0.88in
MMWN
Npolts_beamclip = 10

PRy = ©-0.6-Fyase-Agyv s = 548.1kip d"pope = 1in

if(VUpeam < ®Ry, "OK" , "NOT OK" ) = "OK" Vldbeam = 161.86kip

" .2
Anv 3 := AgV_3 — t; 3-Npoits_beamclip *d"polt = 16.631n

0.75

MW

P =
q)RU = cI»‘'0.6'FUA36'AI'1V|_3 =433.91 klp

if(VUpeam < @Ry, "OK" , "NOT OK" ) = "OK"

recall :
Ry = 0.60F Ay + Upg-Fu-Ant < 0.60F-Ag, + Ups-Fy-Any  tig=0.88in
d"poit = 1N

Lev_L3 = 1.25in Leh_L3 = 2.94in

Ups,= 1.0
Npolts_beamclip = 10

Ant|_3 = (Z)tL3(Leh_L3 - O'5d"b0|t) =427 in2 Vubeam =161.86 klp

Npolts_beamclip .2
Agv 3= (2)tL3 p- f -1+ Lev_L3 =23.19in

nbolts_beamclip

Any 3 = AgVL3 - (2)t|_3( - 0~5j'd"bolt =15.31 in2

/\%V\:: 0.75 @'0.60FUA36'AHVL3 =399.66 klp

@-Ubs-FuA36-AntL3 =185.74 klp
@'0.60FyA36'AgV|_3 =375.64 klp

q)RU = cI»‘'Ubs'|:L|A36'Ant|_3 + min(CI’-O.60FyA36-AgV|_3, <I>-0.60FuA36-AnV|_3)
IR, = 561.4kip

if(VUpeam < @Ry, "OK" , "NOT OK" ) = "OK"
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AISC DG29 Example 5.9

check gusset buckling (J4.4 & E3)

recall :
. K:=0.5 .
effective length factor WY tyusset = 0.751n
: . FYagg2 =309]
whitmore cross sectional area Ay = tgusset: Wgusset + Wb tWheam ——— = 24.81 in” Wausset = 309in
Yaze Wyeb = 3.921in
. . theam =0.3in
[{ == 17in user input guess I1 length
T, = 675kip
K14
— =39.26
KL E
i t 2 >25 << 4.71- =133.68
r gusset FYA36
12
F nE 185.7ksi
. . e = = 185.7ksi
elastic buckling stress K1, 2 Eq E3-4
2
tgusset + 12
Fyass
critical stress Fe : EqE3-2
FCI’ = FyA360658 =33.19ksi
strength reduction factor &= 090
buckling/compressive strength R0~ ®-For-Aw = 741.15kip Eq E3-
check capacity if(T, < ®R,,"OK" ,"NOT OK" ) = "OK"
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