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JOB: TSML

VB21- 143/ VERTI CAL BRACE CONNECTI ON: DESI GN OF SINGLE ANGLE

VERTI CAL BRACE TO WSHAPE COLUWN WEB AND W SHAPE ~ BEAN

CONNECTI ON

| . DESI GN DATA AND LOAD ( ASD)
JO NT CODE: VB21-143

(B1010(?) BEAM TO C1101(?) COLUWN)

CONN. I D - 3169483: Vertical Brace / 3170540:Clip Angle

COLUMN PROPERTI ES (col ): W.2X96 - A992( C1101(?))

Fyco = 50 ksi deol =12.7 in tWegl =0.55 1in klcgp = 1.125in
Fu,o =65 ksi bfeol =12.2 in tfeol =0.9in Keol = 1.812 in
Adoo] =28.2 in2  Sxgo =131 1in° E:= 29,000 Ksi
Gage on Col um, Ocol =5.51in
Di stance of First Bolt on GQusset from Beam Fl ange, Y1 = 3in

BEAM PROPERTI ES (bmn) : W21X44 - A992(B1010(?))
FYym = 50 ksi dpm =20.7 in tWym =0.35 in kKlpm =0.812 in
Fupm = 65 ksi bf yjy =6.5 in tfpm =0.45 in Kpm=1.125 in
Agy, =13 in2 Sxpm = 81.6 in°
D stance of First Bolt on Beam from Beam Fl ange, D=3in
Length of Beam Lpm = 231.562 in

BRACE PRCPERTI ES (br): L6X4X3/ 8 - A36(A3000(?))
Fup, =58 ksi sslpy =6 in tbr =0.375 in Agp, =3.61 in?
Fypr =36 ksi oslpy, =4 in 92pr =0 in glp, =0 in
ybr:1.93in Xpr =0.933 in Jpr =2.75in Kpr = 1.00
Vertical Angle, Hpr = 53.129 deg
Length of Brace, Lupy =277.125 in
Offset fromBrace, O = 1lin Og = 1in

GUSSET PLATE (gp): A36
Fygp = 36 ksi Fugp = 58 ksi tgpl =0.25 in gap =0.5 in
Kwh = 0.50

Di stance of First Bolt on Brace form Wrking Point, Xyg =24.702 in
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CONNECTI ON ANGLE on GUSSET PLATE PROPERTI ES (cag): L4X4X5/16 - A36
chag = 36 ksi Ieglcag: 4 in tcagl =0.312 in Ncag = 2
FuCag = 58 ksi |e92cag: 4 in Col um Side Bolt Cage, dcag = 2.625 in
CONNECTI ON ANGLE on BEAM PROPERTI ES (cab): L4X3-1/2X1/4 - A36
chab = 36 ksi Ieglcab: 4 in tcabl =0.25 in Ncab = 2
FuCab = 58 ksi |e92cab: 3.51in Beam Si de Bolt CGage, Jcab = 2-562 in
BOLTS:
For Brace to Qusset Plate Connection
dbp, = 0.75 in Bol t _Typep, = A325N
Arvp, = 10.603 kips Hole D ameter:
Ar nb = 19. 88 ki ps Br ace, hdbrv =0.875 in hdbr h = 0.875 in
r
LeVbr: 1.5 1in Gusset Pl at e, hdgpbv =0.875 in hdgpbh =0.875 in
Levgp: 1.51in
Spr = 4 in
For Brace to Qusset Plate Connection
nunber of bolt rows: nrlpr = 4
nunber of vertical bolt |ines: nvpy = 1
total nunmber of bolts: np= nrlp.-nvy, Npr =4
For Connection Angle on Gusset Plate to Col umm Connecti on
dbgp = 0.751in Bolt_Typeng: A325N
Arvgp= 10.603 Kips Hole Di aneter:
Ar ngp: 19. 88 ki ps di 6] Angl e, hdgca\,lzo. 875 in hdgcah1: 0.875 in
Sgp = 3in Col um, hdgoly =0.875 in hdcolp =0.875 in

Levcag: 1.5 in

For Qusset Plate to Col umm Connecti on
nunber of bolt rows: nrigp = 2
nunber of vertical bolt |ines:

total nunber of bolts: Ngp= nrlgp-nvgp
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For Connection Angle on Beamto Col um Connecti on:

dbbm = 0.75in

;"'Lrvbm: 10. 603 Ki ps

Bol t _Typeppe= A325N

Hol e Di aneter:

Arng = 19.88 Kips Cip Angle,

Spm = 3 in Col um,

Levegp=1.25 in

hdpcay2=0. 875 in
hdgo|y =0.875 in

For Beamto Col unm Connecti on:
nunber of bolt rows on beam nrlpm= 4
nunmber of vertical bolt |ines: NVpm = 1
total nunmber of bolts: nppE Nrlppi NVpm Npm =4
VELDS: E70xx
Fuy = 70 Kksi
Preferred Wl d Size Length of Weld
Qusset Plate w,;= 0.25 in Lw, = 32.337 in

to Beam Fl ange,

Qusset Pl ate
to dip Angle

Cip Angle
t o Beam

SAFETY AND RESI STANCE FACTCRS:

Safety Factor, £I(ASD)

1
A=—
0

Modi fi cati on Factor,

Wo= 0.1875 in

Wa= 0.1875 in

safety factor

hdbcahZ: 1.062 in

thO| h =0.875 in

nodi fi cati on factor

For tension rupture, ﬂtr = 2.00 ,-1” = 0.5
For tension yielding, ﬂty = 1.67 *'q"ty = 0.6
For conpression, 0. = 1.67 Ae T 0.6
For shear, 0, = 1.67 Ay < 0.6
For fillet weld

(shear), Oyw = 2.00 Ayw = 0.5
For shear rupture, 0y = 2.00 Ayr = 0.5
For shear yi el ding, Oyy = 1.50 Ayy = 0.67
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For beari ng, Obrg= 2.00 *'q"brg: 0.5
For web conpression
buckl i ng, ep = 1.67 Acp = 0.6
For web crippling, Q¢ = 2.00 Agr = 0.5
For web vyi el ding, Ow = 1.50 *'q"wy = 0.67
For bl ock shear s = 2.00 Aps = 0.5
For eccentric weld, Oew = 2.00 Aew = 0.5
For | ocal bending, Qp = 1.67 Ay =0.6
APPLI| ED LQADS:
Brace Axial Load
Tensi on Conpr essi on
G ven Axi al Pt o1 = 0 kips Pcpr1 = O Kips
Load,
1/ 2 Effective Pt yyo = 38.988 kips Pcpyrp = 6.796 Kips
Menber Strength,
Governing Tension If Pty ., =0, If Pcy,q =0,
or Conpressi on, Ptpr = Ptpr2 PCpr = PCpr2
Load, . )
oa O herw se, O herw se,
Ptpr = Ptpra PCpr = Pcpr1
Ptp, = 38.988 kips Pcp, = 6.796 kips
Gover ni ng Axi al Ppr = max(Ptp,, Pcpy)
Load,
Ppr = 38.988 kips
Beam Load
Shear Load, VUpm = 50 kips (0 % UDL )
Axi al Load, Pupm = 5 kips


mailto:info@adconx.com

ADcoNX

AUTO DESIGN CONNECTIONS

2383 Chaffee Dr., St. Louis, MO 63146
Tel: (314) 991-9090/ Email: info@adconx.com
www.adconx.com

Sheet No:

5 of 54
LCO Date: 10/01/2009

Prepared By:

Checked By:
Subject:

ABS Date: 10/15/2009

VB21-143

/

CALCULATI ONS:

A. BOLTS ON BRACE CHECK

1. Check if Gven No of Bolts are Adequate

a.

Requi red No of Bolts on Brace per Bolt

Beari ng on Brace

Abr gp= dby, - tbr

Al l owabl e Bearing Strength using edge distance,

| f hdbrh = hd|s,

Abrgp,= 0.281 in?2

Fbe = Fup,-mn[1. 0-(Levp,-0.5hdy, ) thbr,2.0- Abrgpy, ]

O herw se,

Fbe = Fup,-mn[1l. 2-(Levp,-0.5hdy, ) -thbr, 2. 4- Abrgpy, |

Fbe = 27.731 ki ps

Al l owabl e Bearing Strength using bolt spacing,

| f hdbrh = hd|s,

Fbs = Fup,-mn[1.0-(sp,-hdy,y)-tbr,2.0- Abrgy, ]

O herw se,

Fbs = Fup,-mn[ 1.2 (sp-hdppy) - thr, 2. 4- Abrgp, ]

Fbs = 39.15 ki ps
Requi red No of Bolts,

I:’br

. Aprg
nr brg = Ceil T

Fbe

+ 1,

nrbrg: 3

1

RESULT = G ven Nunber of Bolts are Adequate per

Requi red No of Bolts on Brace per Bl ock Shear

Reducti on Factor, Ubs =1.0

Net Tensi on Area,

Antps = 1.055 in2

Requi red Net Shear Area,

N Ups- Fupr - Ant pg
“*bs

(sslpr - 9pr - 0.5hdp ) -thr

Bol t

Beari ng

ANy gq = ANV gq = 0.483 in?

0. 6Fup,


mailto:info@adconx.com

~\
Sheet No: 6 of 54
AUTO DESIGN CONNECTIONS E—
[ | 2383 Chaffee Dr., St. Louis, MO 63146 Prepared By: LCO Date: 10/01/2009
' Tel: (314) 991-9090/ Email: info@adconx.com . ABS :
ADconNX i adcons.com Checked By: Date: 10/15/2009
Subject: VB21-143 )
Nunber of Bolts per Net Shear Area,
_Anvr eq
T - LeVbr + Sbr = O 5hdbrV
nrpeyp= Ceil i 1
brv
Spr- (1 T s )
br
M prvi1™ 2
Requi red Gross Shear Area,
P
br
A Ups Flpr - At g
Agvpeq = 28 AgVy oq = 0.778 in?

0. 6Fypy

Nunber of Bolts per Gross Shear Area,

Agv, eq

e - Levbr
Cei | tor +101

Spr

M hrv2™

M hrv2™ 2

Governing No of Bolts Required,

nrpry = max(nrpey1, NMpry2) nrpry = 2

RESULT = G ven Nunber of Bolts are Adequate per Bl ock Shear

C. Required No of Bolts per Eccentrically Loaded Bolt G oup

Bolt centerline distance fromface of support,

ap = 9pr - Ypr ap =0.821in

Eccentricity distance of End Reaction frombolt line,

ep = ap ep =0.82 in
Eccentric Load Coefficient,
(Table 7-7, AISC 13th Ed.)

nrbre: 4

RESULT = G ven Nunber of Bolts are Adequate per Eccentric Bolt Capacity

d. CGoverning Nunber of Bolts Required for Brace

Nunber of Bolts Required,
nrppq = MN(MaX(Nr prg MMppys NMpre) s NFDMpgy)

nrbrlz 4
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Governi ng Nunmber of Bolts on Brace
nrbr = 4
RESULT = G ven Nunber of Bolts are Adequate
2. Eccentric Bolt Shear Capacity
(AI'SC 13th Ed. Chapter J, Section J3.6, pages 16.1-108 to 16.1-109)

Shear Capacity per bolt,
hrvbr: 10. 603 Ki ps

Eccentric Load Coefficient,
(Table 7-7, AISC 13th Ed.)

C = 3.855

Eccentric Bolt Capacity,
Rebp, = ¢ ArVpr

Rebyp, = 40.877 kips =)

br = 38. 988 ki ps

RESULT = Bolt Group Capacity > Force Applied, LCR = 0.954, X

3. Check for spacing

(AI'SC 13th Ed. Chapter J, Section J3.3 and J3.5, pages 16.1-106 to 16.1-108)

2

Sbm' n= Zf-dbbr Sbm' n=2in

3

Sbpax= M n(12in, 24-mn(tbr, tgpl)) Sbppx=6 in

RESULT = s >s mn &s < s_nmax, K

4. Check for edge distance

(AI'SC 13th Ed. Chapter J, Section J3.4 and J3.5, pages 16.1-106 to 16.1-108)

Lemin =1 in
Levligin=Lenin + C

Levlpgx=mn(6in, 12-m n(tbr,tgpl))

C2:Oin
Levlpin=1 in

Levlgx= 3 in

RESULT = Lev > Lev_min & Lev < Lev_max, K

5. Check for horizontal edge distance

(AI'SC 13th Ed. Chapter J, Section J3.4 and J3.5, pages 16.1-106 to 16.1-108)

Lehpy = sslpy - dpr
Lehnin= Lepin + C
Lehpgx= m n(6in, 12-mn(tbr,tgpl))

RESULT = Leh=3.25 > Leh_nax=3, VERIFY I F

Lehbr = 3.25 in
Lehpip=11in
LehnaX: 3in

ACCEPTABLE
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B. BRACE CHECK

1. Tensile Yielding Capacity of Brace
(AI'SC 13th Ed. Chapter D, Section D2, page 16.1-26)

RiYpr = Apys Fypr - Ay,

Rt Ypr 77.82 Kips Pt pr = 38.988 ki ps
RESULT = Tensile Yielding Capacity > Force Applied, LCR = 0.501, K

2. Tension Rupture Capacity of Brace
(AI'SC 13th Ed. Chapter D, Section D2, page 16.1-26)

Net Tension Area,
Ant = Agpy - (hdp,p thr) Ant = 3.282 in2
Lengt h of Connecti on,

Lcon = sy - (nry, - 1) Lcon =12 in

Eccentricity of the Connection,

econ = Xpy
Shear Lag Factor,

| f nrpy = 4,
U = 0.8
| f nry, = 3,
U = 0.6
U = 0.8

Reducti on Coefficient,

econ
U= mx1| 1 - , U -
( Lcon f) ] 0.922

Ef fective Net Area,

Ae = U Ant Ae = 3.027 in?
Tensi on Rupture Capacity,

Rirpr = Aty-Fupr- Ae

Rirpe = 87.775 kips Pty = 38. 988 ki ps

RESULT = Tensile Rupture Capacity > Force Applied, LCR = 0.444, K
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3. Conpression Capacity of Brace
(AI'SC 13th Ed. Chapter E, Section E3, page 16.1-33)

Unsupported Length,
Lug, = 277.125 in

Radi us of Gyration about geonetric axis parallel to connected | eg,

I f Legbr = "LLBB",

rxbr = rxbr

| f Legbr = "SLBB",
'Xpr = 'Ybr

rXpr =1.93 in

Sl enderness Ratio if connected through Longer Leg,

Lub
If 0 = " = 80,
rxbr
Lu
Kirp =72 +0.75 br
' Xpr
Lu
1f _Pr 5 go,
rxbr

Lupr
Klr =mny| 32 + 1.25-—— ,200
brL rxbr

KIrbrL =200

Sl enderness Ratio if connected through Shorter Leg,

Y
Kre o =Kro, +a|{br Y 11 - 197.778
brs brL ssl py "brs = 2%

Sl enderness Rati o,

| f Legbr = "LLBB",
Kl Tor = Kl MorL
osl pr
If Leg = "SLBB" And < 1.7,
br ssl py
Lubr
KIrbr =max | Kiry g 0.95 Y br
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Fl exural Buckling Stress,

| f K|rbri-'4.71- i,
Q Fypr

Fe
For = Q0.658
O herw se,
Fer = 0.877-F¢
For = 32.764 ksi

Conpression Force Carried by the Brace,

Rebp, = 13.592 ki ps

RESULT = Conpression Capacity > Force Applied, LCR = 0.5 X

4. Bolt Bearing Capacity of Brace

Pcpy = 6. 796 ki ps

(AI'SC 13th Ed. Chapter J, Section J3.10, page 16.1-111)

Abrgbr = dbp,-thbr

Al l owabl e Bearing Strength using edge distance,

| f hdbrh = hd|s,

Abrg, . = 0.281 i n2

Fbe = Fup,-mn[1. 0-(Levpy,-0.5hdy, ) thbr,2.0- Abrgpy, ]

O herw se,

Fbe = Fup,-mn[1. 2-(Levpy,-0.5hdy, ) thbr, 2. 4- Abrgpy, ]

Fbe = 27.731 ki ps
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osl pr
If Legpr = "SLBB" And ssl p; = 1.7,
Kl Mor = "Not Applicable"
Kl Fpr = 200
Ef fective Area Factor,
Q=0
Elastic Critical Buckling Stress,
2,
Fo= —E Fe = 159. 955 ksi
2
Kl r br
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Al l owabl e Bearing Strength using bolt spacing,
If hdprp = hdj g,
Fbs = Fup, -mn[1.0-(sp,-hdy,y)-tbr,2.0- Abrgy, ]
O herw se,
Fbs = Fup,-mn[1.2-(sp,-hdp,y)-tbr, 2. 4- Abrgy, ]
Fbs = 39.15 ki ps

Bolt Bearing Capacity,
Rbrgbr: Aprg [Fbe + Fbs(nrpy - 1)]

Ror Yor

72.591 ki ps Ppr= 38.988 Ki ps

RESULT = Bearing Capacity > Force Applied, LCR = 0.537, &K

5. Block Shear Capacity of Brace

(AI'SC 13th Ed. Chapter J, Section J4.3, pages 16.1-112 to 16.1-113)

G oss Shear Area,
[spr-(nrpy - 1) + Levy,]-thr

Agv
Agv = 5.062 in?

Net Shear Area,
Anv

Anv = 3.914 in?

Bl ock Shear Capacity of Beam

[(nrpr - 1)-Spr + Levpe - (nrpe - 0.5)-hdp,y]-thr

Rosp, = Apg M n(0.6: Fupr- Anv+Upg: Fupyr - Antpg, 0. 6- Fy pr- Agv+Upg: FU pr- Ant pg)
br bs br bs br bs b bs b bs

Rbspr = 85.261 ki ps Py, = 38.988 kips

RESULT = Bl ock Shear Capacity > Force Applied, LCR = 0.457, XK

C. GUSSET PLATE CHECK
1. Check if Gven GQusset Plate is Adequate

a. Required Plate Thi ckness per Bolt Bearing

Length of Allowable Bearing Strength using Edge D stance,

If hd = hdj g,

gpbh
Xfpe =mMn[1l. 0 (Levgp- 0. 5hdgpbv) , 2. 4-dbp ]
O herw se,

Xfpe =mn[1l. 2 (Levgp- 0. 5hdgpbv) , 2. 4-dbp ]

Xfpe =1.275 in
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Length of All owabl e Bearing Strength using Spacing,
I'f hdgpph = hds,
Yips =M N[ 1.0 (spr- hdgppy), 2. 4 dbpy]
O herw se,
Yips = M n[1. 2 (spr- hdgppy), 2.4 dbp]
Yibs = 1.8 in
Requi red Pl ate Thi ckness,
Por
Aprg- NVpr- Fugp [Xfpe + Yfbs (Nrpr - 1)]

tgpbrg

tgpbrg = 0.201 in
RESULT = G ven Thickness of Plate is OK per Bolt Bearing

b. Required Plate Thickness per Tear-Qut Capacity

Requi red Net Area,

Pbr .2
Aereq = Aereq = 2.241 in

Requi red Pl ate Thi ckness,

Aey eq

tg9pto =
to Spr-(Nrpe - 1) + Levgp - (nrpr - 0'5)'hdgpbv

tgptg = 0.215 in
RESULT = G ven Thickness of Plate is OK per Tear-Qut Capacity

c. Required Plate Thi ckness per Tension Capacity of Witnore Section

Total width of Whitnore Section,
bwh
bwh

2-tan(30deg) - (nrbr - 1) Shr

13.856 in
CQusset Plate Length al ong Col um Side due to Connection Length,
Lgpog = (nrilp, - 1)-sgp + '—e"cag +yr o+ lin
Qusset Plate Length along Columm Side due to CGeonetry,
Lgp2p = [[Xwp+(nrpr-1) spr+levgp+( gy, +Or) - tan(Hpr) ] - cos(Fpr)]-0. 5dpm
Qusset Plate Length al ong Col um Si de,
Lgpp = max(Lgp,,. Lap,y) Lgpp =9 in
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CQusset Plate Length al ong Beam Si de,

Lgpq =[ pr+( Nrpr-1)-SprtLevpe] - sin(dpr) +(Lehp+Qg) - cos(Hpr) - (0. 5t weg] +gap)

Lwq= max(Lwq, Lgp1) Lwq= 32.337 in

Wdth of Wiitnore Section on Colum Side,

If 99y = 60deg,

bwhe1= max(0. 5bwh - tan(Hpy) - xyp, 0i n)

If dy > 60deg,

bwhg1= nmax | 0. 5bwh - }tan(dpyr) - xyp -

bV\/ﬂClz Oin

Xwp

cos(Hpy)

- Lgpz- 0. 5dpm

si n(3pr)

,0in

bwho= max[0.5-bwh-[gpy + O + [(Nrpr - 1)-Spr + Levpe]l-tan()], 0in]

bV\/ﬂCZZ Oin

If Lgpy < Lgpog.

bwhe = bwhgo

I'f Lgp2 = Lgp2a,
bV\/ﬂC = bV\/ﬂCl

bwhe = 0 in

Wdth of Wiitnore Section on Beam Si de,

If 99y = 30deg,

bwhp = max [O. 5bwh - (tan(90deg - Hpr) - Xwp -

If 9pr < 30deg,

bwh, = Max (bmh - bwhe -

bwh, = 1.339 in

L
ST 93P ga)p , Oi n)

Wdth of Wiitnore Section outside the gusset,

bwhgy = bwh. + bwhy bwhg = 1.339 in

0. 5dbm ) :|
T ,OI n
si n(9pr)
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Avai l able Wdth of Wiitnore Section on the gusset plate,

bwhgp = bwh - bwh, bwhgp =12.518 in
Requi red Pl ate Thi ckness,
Pbr .
tgppwh = tgpyh = 0.144 in

RESULT= G ven Thi ckness of Plate is OK per Witnore Section Yielding Capa

Requi red Pl ate Thi ckness per Buckling

Ef fective Length of Witnore Section,

Hpal = at an(t(\jﬂi:’; ) Hpal = 87.204 deg
I'f d9pr = 9pal,

EERIUN e
I'f Hpr > 9pal.

bhy = xwp - COOSS(ZZT)

Lwhy =7.453 in

0.5dpm

Lwho = -
2 ZXWP 7 o5 (Tpr)

-[tan(30deg) - (nrpy - 1)-spe]-tan(dy,)

Lwhy, =-1.785 in

1= [tan(3pp) - Gup - Lev )1- I:Sin("]br)' (XW"Levbr . 5dbm):|

cos(9py)
If 0.5bwh > 1
0. 5t We g [tan(30deg) - (nrp, - 1):-sprl
LV\/ﬂg :XWp - . - -
si n(9pr) tan(Hpr)
If 0.5bwh = 1
0. 5t Weol
Lwha = - - . - . . H
3 = Xwp sin(Apy) +[tan(30deg) - (nr py 1) -spr]l-tan(9pr)

Lwhg =12.649 in

Lwhq + Lwhs + Lwh
1 32 3 ,0.0lin)

Lwh:rrax(

Lwh

6.106 in
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Do
Initial Thickness of Gusset Plate,
1
tgpy = tgpq + 16
Radi us of Gyration of Whitnore Section,
tgp,
ri=—""
W12
Elastic Critical Buckling Stress,
T 2 E
“le T Ky Lwh \ 2
)

Fl exural Buckling Stress,

Ky Lwh =
i s AT _ ,
' Yap

Pap
Foq = (o. 658 e Fgp
O herwi se,
F..q = 0.877-Fyg

Buckl i ng Capacity of Witnore Section,
R\thlgp = Ac: Fer 1 bwhgp - tgpg
Loop Wiile Rwhblgp< Pcp,
Requi red Pl ate Thi ckness,
t9Pype = 9P
t9Pupe = 0.125 in
RESULT = G ven Thickness of Plate is OK per Wiitnore Section Buckling Cag

e. Governing Plate Thickness Required for the Connection

Requi red Pl ate Thi ckness for the Connecti on,

tgpreql = 0.25in
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Governi ng Pl ate Thi ckness,
tgpreq =0.251in
RESULT = d ven Thickness of Plate is Adequate
2. Bolt Bearing Capacity on Gusset Plate
(AI'SC 13th Ed. Chapter J, Section J3.10, page 16.1-111)
2

Abrggp = dbp, - tgpy eq

Abrggp = 0.188 in

Al l owabl e Bearing Strength using Edge D stance,

| f hdgpbh = hd|s,

Fbe = Fugp- mn[1l.0: (Levgp- 0. 5hdgpbv) -t gpy eq 2. 0- Abrggp]

O herw se,

Fbe = Fugp- mn[l. 2 (Levgp- 0. 5hdgpbv) -t gpy eq 2. 4. Abrggp]

Fbe = 18.487 ki ps

Al l owabl e Bearing Strength using Spacing,

I f hdgpbh = hd| g,

Fbs = Fugy min[ 1.0 (spy - hdgppy) 1 9Py eq, 2. 0- Abrggp]

O herw se,

Fbs = Fugp' mn[1l. 2 (spy- hdgpbv) -t 9Pr eq 2.4 Abrggp]

Fbs = 26.1 Kkips

Bolt Bearing Capacity,

Rorgg, = 48.394 Kips Py

= 38. 988 ki ps

RESULT = Bearing Capacity > Force Applied, LCR = 0.806, XK

3. Tear-Qut Capacity of Cusset Plate
Net Shear Area,
Anv = [sbr-(nr br 1) + Levgp - (nrbr

Anv = 2.609 in2

Tear-out Capacity,

Rtogp = 45. 403 ki ps Por

0.5): hdgpbv] -tgp, eq

= 38. 988 ki ps

RESULT = Tear-out Capacity > Force Applied, LCR = 0.859, K
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4. Check Tension capacity of Whitnore Section
(AI'SC 13th Ed. Chapter D, Section D2, page 16.1-26)

Wit nore Section Yielding Capacity,

Rahy = At y Fygp- bwhgp- tgp, eq

Rwhy

67. 461 ki ps Py, = 38.988 kips

r

RESULT = Tensile Yielding Capacity > Force Applied, LCR = 0.578, XK

5. Buckling Capacity of CGusset Plate
(AI'SC 13th Ed. Chapter E, Section E3, page 16.1-33)

Radi us of Gyration of Whitnore Section,

r = ———— r = 0.072 in
W12
Elastic Critical Buckling Stress,

2
a - E

Fo= F, = 159. 955 ksi
€ (Kwh- Lwh)z €
r

Fl exural Buckling Stress,

Kyypy- Lwh =
LI I _ ,
r
Yap

F
Yop
(oess ™ )
F, = \ 0.658 Fgp

O herw se,

F., = 0.877 Fg

FCr = 32.764 Kksi

Buckl i ng Capacity of Witnore Section,
R\thgp = ."I'LC' Fcr . bV\k\gp t gpr eq

R\thgp = 61.519 Kips Pcpy = 6.796 Kips

RESULT = Conpression Capacity > Force Applied, LCR = 0.11, K
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fibarm = 0.5-(nrlp - 1) sgp + yq zbar

I f [ibarpy > bar,

_ ibar + ecol

[im = ebm
m tan(9pr)
O herw se,

I f wbar > [ibar p

itm = (libarp + ebm - tan(9p,) - ecol

O herw se,

iy = «tbar

r =

I:)br

m

N (igq + ecol )2+ (fim + ebm)2

=0.5- LWl + gap

~N
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D. GUSSET FORCE DI STRI BUTI ON (UNI FORM FORCE METHOD)
1. Calculation of Gusset Edge Forces:
(AI'SC, Volunme II, Connections, Chapter 7, pages 7-109 to 7-111)
(Speci al case 2A: REDUCED VERTI CAL BRACE LOAD AT BEAM
REDI STRI BUTED TO COLUWN
a * Same forrrula shall be used
if abar > a, Mbl shall be
ec O negetive since it will go on a
different direction as shown.
N Mbl = Vb x («-abar) 2SS
j Mo2 = AV x o« KT N
SPECIAL CASE 2a
ebm = 0.5-dpyy ecol = 0in
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Hori zont al si de: Vertical side:
Hlbm = itnif'm chm = ecol - ry
Vlbm: ebmr Vlcm: Ffmrm
Mp = [Vip - (im- bar) M, = |Hlc - (fip - bary) ‘
Redi stri buti on of Forces,
av=0 Kkips aH= 0 ki ps
Qusset to Beam Connecti on: Qusset to Col umm Connecti on:
me: ‘Vlbm- AV ch: ‘Vlcm*' AY/
Hbm: Hlbm + aH HCm: chm - AH
I\/bm— AV- iz + me'(”-m' sizbar) M:m: Hcm-(ﬁm- Hbarn) ‘
Qusset to Beam Connecti on: Qusset to Col umm Connecti on:
Vp = 16. 304 ki ps Ve = 7.089 Kkips
Hp = 31.19 kips He = 0 kips
M, = 51.052 kips * in Mc = 0 kips * in

E. CONNECTI ON OF GUSSET PLATE TO COLUMN CHECK

1. Forces Acting on Connection

Vertical Force, V. = 7.089 kips
Hori zontal Force, Ho = O kips
Monent For ce, Mc = 0 kips * in

Y Ve2+ H;2  Rg = 7.089 kips

Resul tant Force, Rg

2. Bolts Check
a. Check if Gven No of Bolts is Adequate per Vertical Force

G ven No of Bolts,

nrlgp =2
Requi red No of Bolts,
nrgreq = 2

Governing No of Bolts,
I'f Mbdde = Design, nrgp = MXx(Nrgreq1: 2)
If Mode

=2

Check, nr 1gp

nr gp
nr gp

RESULT = G ven Nunber of Bolts are Adequate
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b. Bolt Shear Capacity
(AI'SC 13th Ed. Chapter J, Section J3.6, pages 16.1-108 to 16.1-109)

Shear Capacity per Bolt,
ﬂ.rvgp = 10. 603 ki ps

Bolt Shear Capacity,
Roy = ncag Nrgp- Arvgp

Rby, 42. 412 ki ps VC = 7.089 kips

Bolt Shear Capacity > Force Applied, LCR = 0.167, XK

RESULT

3. Check for Spacing
(AI'SC 13th Ed. Chapter J, Section J3.3 and J3.5, pages 16.1-106 to 16.1-108)

sgp:S in

_ 5,2 o
sgm-n—Z?-dbgp SOpin = 2 1in
SOnax = M nN(12in,24-mn(twg ,tcagl)) sgpgx = 7.5 in

RESULT = s >s nmn &s <s_mx, K

4. Check for edge distance
(AI'SC 13th Ed. Chapter J, Section J3.4 and J3.5, pages 16.1-106 to 16.1-108)

Lem-nzlin Co =0in

1in

Lev2m- n-= Lem- n t C2 Lev2m- n

3.75 in

Lev2pgx =mn(6in,12-mn(twqg ,tcagl)) Lev2 gy

RESULT = Lev > Lev_min & Lev < Lev_max, K

5. Check for horizontal edge distance
(AI'SC 13th Ed. Chapter J, Section J3.4 and J3.5, pages 16.1-106 to 16.1-108)

LEhcag = Ieglcag - 0. 59cag - 0.5( nvgp - 1)-sgp

Lehcag =1.375in

Leh2hin =Lepin + C Leh2ip=11in
Leh2gx =mn(6in,12-mn(tw,qg,tcagl)) Leh2 gy = 3.75 in

RESULT = Leh > Leh_min & Leh < Leh_max, K
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6. Connection Angle on Gusset Plate Check
1. Check if Gven Angle Thickness is Adequate

a. Required Angle Thickness on Bolt Bearing

Length of Allowable Bearing Strength using Edge D stance,

I f hdgcahl = hdy g,

Xfpe =mn[1. 0 (Lchag' 0. 5hdgcav1) , 2. 4- dbgp]

O herw se,

Xfpe =mn[1l. 2 (Levcag' 0. 5hdgcav1) , 2. 4- dbgp]

bee =1.275 in

Length of Al Il owabl e Bearing Strength using Spacing,

I'T hdgcah1 = hd s,

Yipg =M n[1.0: (sgp - hdgcavl) , 2. 4. dbgp]
O herw se,

Yips = mn[1.2: (sgp - hdgcavl) , 2. 4. dbgp]
Yibs = 1.8 in

Requi red Angl e Thi ckness,
Re

tcalbrg:

tcalbrg: 0.04 in

RESULT = G ven Thickness of Angle is OK per Bolt

b. Required Angl e Thi ckness on Shear Yielding

Lengt h of Angle,
Lca = (nrgp - 1)-sgp + 2'Lchag
Lca = 6 in

Requi red Angl e Thi ckness,
Re

tcalyy =

tcal\,y =0.041 in

Aprg-Ncag' Fucag [Xfbe * Yips (Nrgp - 1)]

Beari ng

RESULT = G ven Thickness of Angle is OK per Shear Yielding
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tcalpg =0.047 in

e. Angle Thi ckness Required per

RESULT = G ven Thickness of Angle is OK per

Bl ock Shear

Eccentric Wl d Capacity

No.

Le

Eccentric Load Coefficient,

of Weld side, Nyg =

ngth of Weld,

Lng =(nr gp” 1) sgp+2- Le"cag

kl :IeQZCag - gap
kI 2
X =——
2kl + Lng

al = Iechag - xl

ngp: 6 in

ki =3.51in

xI =0.942 in

al =3.058 in
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c. Required Angle Thickness on Shear Rupture
Requi red Angl e Thi ckness,
R
tcaly,, = ¢
tcal,, =0.048 in
RESULT = d ven Thickness of Angle is OK per Shear Rupture
d. Required Angle Thi ckness on Bl ock Shear
Col unmm/ Support Side:
Reducti on Factor, Ubs 1.0
Gross Shear Length,
Agv = Ncag’ [Sgp' (nrgp - 1) + Levcag] Agv = 9 in
Net Tensi on Length,
Ant =Ncag’ (1 €d1cag - Ycag - 0.5 hdgcahl Ant = 1.875 in
Net Shear Length,
Anv = Ncag' [Sgp' (nr gp - 1) + Levcag - (nr gp - 0.5)- hdgcavl]
Anv = 6.375 in
Requi red Angl e Thi ckness on Support Side,
Re
tcalpg = -
Apg M n( 0. 6Fucag' Anv+UDS- Fucag' Ant, 0. 6- chag' Agv+UDS- Fucag' Ant)
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kl
k = k =0.583
Lng
al
a = a =0.51
Lng
Load Inclination formvertical,
He
Hdy = atany qy = 0 deg
Ve

El ectrode Strength Coeffi cient,

C, = 1 ksi

1
From Table 8-8 in AISC 13th Ed. Chapter 8,

Co = 3.123
Requi red Wl d Size per Shear and Axial Load,
Re
wzreql = max | ceil ,
W2ypeq1 = 0.188 in

Requi red Angl e Thi ckness,

tca
W eq _-'"Lvr -0. 6- chag

tcaWreq =0.269 in

RESULT = G ven Thickness of Angle is OK per

f. Required Angle Thickness per Prying Action

Area per Bolt,

2

Ab = Ab 0.442 in

4

Slip Resistance Factor,

If Code = ASD,
1.5-H
o=t 1.13-Tbgp-n:;g-nrgp
If Code = LRFD,
ks = 1 - e

1.13: Tbgp- ncag- nr ap

1

16

)

3 .
——in
16

Eccentric Weld
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Conbi ned Shear & Tension Capacity per Bolt,
If Boltgp = Bearing Type,

BlzzAbrﬁn[J“3-Fm2- (ﬁﬁtz). .VC . ,sz}
Atr-Fnv2 /' Neag Nrgp- Ab
| f Boltgp = Slip Critical,
B1 = ks- Arngp
By = 39.761 kips
Tension Strength of Bolt G oup Under Pure Tension,
Nbl = Ncag Nrgp: .ﬁLrngp Nbl = 79. 522 ki ps
Di stance frombolt centerline to the centerline of angle |eg,
b:(gcag - tcagl) b =2.312in
Di stance of bolt centerline to edge of angle |eg,
| f [Ieglcag - (b + 0.5tcagl)] = 1.25-b,
a :Ieglcag - (b + 0.5tcagl)
O herwi se,
a=125b

a=1531in

M ni mum Spaci ng of Bolts,

p:Sgp p=3in
db
b':b-ﬂ b' =1.938 in
2
db
a':a+¥ a' =1.906 in
[1:bl n=1.016 in
a
hd
s _q . gcavl 5=0.708 in
p
1 B

I
1
[N

f i = 15646. 808 in
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If iz 1,
o= 1. O
If [ < 1,
:mn[l, L ( i )}
a 1 - i
' = 11in
=1+ du L =1.708

If Code = ASD,

He
6.66:{ ———— |- b
tealp = Ncag "Mgp
| f Code = LRFD,
H
4. 44. (C)-b'
tcal = Neag' Mgp
pa :
p-Fucag *

tcalpa = 0.01in

RESULT = G ven Thickness of Angle is OK per Prying Action

g. Required Angle Thickness to Design the Connection

Requi red Thi ckness per above linmt states,
tcalygq= max(tcalp,g, tcalyy, tcalyy, tcalpg, tcalyygq tcalpy)

tcalreq: 0.269 in

Gover ni ng Angl e Thi ckness,
I f Mode = Design

tcagql tcalyeq

I f Mode

Check

tcaeql tcagl

tcaeql = 0.269 in

RESULT = Required Angle Thickness is K with Angle Size
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7. Connection Angle Capacity Check
a. Bolt Bearing Capacity
(AI'SC 13th Ed. Chapter J, Section J3.10, page 16.1-111)
2

Abrgeg = dbgp- t 9Peq

Abrgeg = 0.234 in

Al l owabl e Bearing Strength using Edge D stance,

I f hdgcahl = hdjg,

€ = FUraq M n[1.0-(Levayg- 0. ‘tcagaq, 2. 0- Abrg
Fbe = Fugag- min[1.0-(Levgag- 0. 5hdgcay1) eq 2. 0- Abr ge,]

O herw se,

€ = Fugpag- M n[1.2-(Levegg- 0. -tcagaq, 2. 4- Abrg
Fb Fugag: Mi N[ 1. 2- (Levgag- 0. 5hdgeay1) eqr 2- 4+ Abrgcgl

Fbe = 23. 109 ki ps

Al l owabl e Bearing Strength using Bolt Spacing,

I f hdgcah1: hd) s,

Fbs = FUcag' mn[1l.0: (sgp- hdgcavl) -t cageq 2.0- Abrgegal

O herw se,

Fbs = Fucag' mn[l. 2 (Sgp' hdgcavl) -t Cageq: 2.4- Abrgegl

Fbs = 32.625 ki ps

Bolt Bearing Capacity,

Rorgca

55. 734 ki ps RC = 7.089 Kkips

RESULT = Bearing Capacity > Force Applied, LCR = 0.127, &K

b. Shear Yielding Capacity

(AI'SC 13th Ed. Chapter J, Section J4.2, page 16.1-112)

Lengt h of Angle,
Lca = 6 in

G oss Shear Capacity,

R/yca = ."I'LVy' 0.6- chag' t Cageq' Lca: ncag

Rvy., = 54.003 Kips R,

= 7.089 kips

RESULT = Shear Yielding Capacity > Force Applied, LCR = 0.131, X

c. Shear Rupture Capacity

(AI'SC 13th Ed. Chapter J, Section J4.2, page 16.1-112)

Net Shear Area,

Anv=(Lca - Nrgp - hdgcavl) -t Cageq Anv =

1.328 in2
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Shear Rupture Capacity,
R\/rca = 46. 219 ki ps RC = 7.089 kips

RESULT = Shear Rupture Capacity > Force Applied, LCR = 0.153, K

d. Block Shear Capacity

(AI'SC 13th Ed. Chapter J, Section J4.3, page 16.1-112 to 16.1-113)

Reducti on Factor, Ubs: 1.00
Gross Shear Area,

Agv = ”cag[sgp' (nrgp -1) + Levcag] -tcageq

Agv = 2.812 in?

Net Tensi on Area,

Ant = Ncag: (1 €d1cag - Ycag - 0.5 hdgcahl)] -tcageq

Ant = 0.586 in2

Net Shear Area,

Anv = Agv - Ncag (nrgp - 0.5): hdgct.:“,l-tcageq

Anv = 1.992 in2

Bl ock Shear Capacity of dip Angle,

Rbsca

Rbsca

47.367 kips RC = 7.089 kips

Apgmi n( 0. 6- Fu - Anv+Upg- Fu -Ant, 0.6-Fy - Agv+Upg- Fu - Ant)
bs cag bs cag cag bs cag

RESULT = Bl ock Shear Capacity > Force Applied, LCR = 0.15, XK

e. Bolt Tension Capacity

(AI'SC 13th Ed. Chapter J, Section J3.7, page 16.1-108 to 16.1-109)

Area per Bolt,
2

Ab = ——— = Ab
4

Conbi ned Shear & Tension Capacity per
If Bolt gp = Beari ng Type,

Fnt 2

Bol t,

0.442 in

Blz Ab-m n [1.3-Fnt2 - (

At Fpv2

) reag
ncag- nrgp

, F
. Ab nt2:|
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| f BO|tgp = Slip Critical,
Blz kS'."l'Lrngp
B1= 39. 761 ki ps

Tension Strength of Bolt G oup Under

Pur e Tensi on,

Nbl = 79.522 ki ps

Di stance frombolt centerline to the centerline of angle |eg,

Di stance of bolt centerline to edge of angle |eg,

2.312 in

It [legygaq - (b + 0.5tcagl)] = 1.25:b

a =1I eglcag - (b + 0.5tcagl)
Q herw se,

a=1.25b
a=1.5311in

M ni mum Spaci ng of Bolts,

3in
=1.938 in
=1.906 in
1. 016
0.708
15646. 808

P =Sgp p
db
b' =b - 44}%2 b'
2
. dbgp .
a =a+ —— a
2
bl
n = n
aI
hdgcav1
=1 - 9 A
p
B
[ = jL, 1 -1 [i
n HC
ncag'nrgp
6.66-Bl-U
| f Code = ASD, tc =
p-FuCag
I f Code = LRFD, tc

tc =1.717 in

1l
N
o |1
IS
S
C -
(]
S @
Q o
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2
1
o = . te 1| = 20 44
1+ p) tcagl

Al l owabl e Tensile Force of Bolt G oup,

If «' > 1.0,
2

t cag, i
Nb :ncag.nrgp.Bl. (tceq)(l + h)

If O =« = 1.0,

2
t cage o
Nob :ncag-nrgp-Bl- (th)(l + Ao’
If &' <0,
Nb = nNcag NMgp B1
Nb = 8.998 kips HC = 0.01 Kips

RESULT = Bolt Tensile Capacity > Tensile Load , LCR = 0, XX

f. Elastic Moment Capacity of the Bolt G oup

Length of Colum Cdip Angle,
Lca = (nrgp - 1)-sgp + 2'Le"cag Lca =6 in
Assume Nurmber of Bolt rows in Tension, Nrigg =0.5nrg,
2

Total Bolt Area, Ab:T Ab = 0.442 in

2

Assurmed Total Number of Bolt rows in Tension, Ntas=Ncag Mtas Ntas™ 2

Effective Colum Web Wdth, Vgif=8 tcageq-t9preq Weif=1.904 in
Number of Bolt Rows in Tension, Nrigg = Nry

Actual Nunber of Bolts Under Tension,
nry =2

Location of Neutral Axis fromthe bottomof Cip Angle,
Yeg = 1.63 in

Monent of Inertia of Bolts on Tension,
Di stance of Bolts fromthe Centroid,
Y1 =2.87 in
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ymax =2.87 in

Monment of

Inertia of Conpressed Area,

_ V\éff'ch3

I X =
conp 3

El astic Section Mdul us at
SXten =

Equi val ent Tensile Force due to Mnent

TM:

Total Tensile Force on Farthest

Tr =

Bolt Nomi

F =

nt 2

SXten

ncag- nr gp

I Xten * 'Xcorrp
ymax

M

He

+TM

nal Stress,
90 ki ps

Bol t,

'Xcorrp =2.749 in
Bolt Group at Tension,

SXten = 3.494 in

Load,

TM: 0 Kips

T+ = 0.002 ki ps

Fhv2 =48 Kips

4

b . Tel: (314) 991-9090/ Email: info@adconx.com : ABS :
ADCoONX . adeonx.com Checked By: Date: 10/15/2009
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Morment of Inertia of Bolt Group in Tension,
nrgp- 1 .
I Xt en = Ncag Ab- 2 (y,)2 | Xten =7.278 in
I = nrgp-nry
Quternost Bolt Location in Tension,

Avai |l abl e Tensi on Capacity of Bolt subject to Combi ned Tensi on and Shear,
B1= 39. 761 ki ps

Tt = 0.002 Kips

RESULT = Bolt Tensile Capacity > Force Applied, LCR = 0, X

8. Eccentric Weld Capacity

(AI'SC 13th Ed. Chapter 8, pages 8-9 to 8-15)

M ni mum wel d si ze,

W22 = 0.125 in

RESULT = Preferred Weld Size > M ninmum Wl d Si ze, K

Shear Strength,

For Qusset Pl ate:

Rvgp = Ayr-0.6-Fugp- tgp, eq

w2 =0.188 in

R\/gp:4.35 kips / in
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For Cip Angle:

Rvieq = Ayr- 0.6 Fucag- tcageq Mws RVcg =10.875 kips / in
For Wel d:

Rvy~= fyw 0. 6: Fuyy, si n(45deg) - nyg Rvy~29.698 kips / in

Maxi mum ef fecti ve wel d si ze,

m n( Rvgp, Rvca) _
Weff = Weff =0.146 in
R/W

Coverning Wl d Size,

I f Mode = Design, Wog1 rrax(vxfzreql, W21 n2)

I f Mode

Check, Wzgl = W2
Wzgl =0.188 in

Eccentric Wl d Shear Capacity,
Rewego = Aaw Nws G- Cr m n(WZQl’ Weff) - 16- '—ng
Rewgq2 =43.919 Kips Re = 7.089 Kips

RESULT = Eccentric Weld Capacity > Applied Force, LCR = 0.161

F. COLUWN CHECK DUE TO GUSSET STRESSES

1. Bolt Bearing Capacity
(AI'SC 13th Ed. Chapter J, Section J3.10, page 16.1-111)

Abrgcol = dbgpy twegl Abrgcol = 0.413 i n2

Al l owabl e Bearing Strength using edge distance,
I'f hdegip = hdjg,
Fbe = 2.0- Abrgcq| - Fuggl
O herwi se,
Fbe = 2.4- Abrgcq| - Fugol
Fbe = 64.35 Kkips
Al l owabl e Bearing Strength using bolt spacing,

I'f hdegip = hdjg,

Fbs = Fucg) -mn[1.0- (sgp - hdggly) - tWgl » 2. 0- Abrggg |

, K
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Q her wi se,

Fbs = Fuco|-nin[1.2-(sgp - hdggly) " tWgl » 2.4 Abrggg |
Fbs = 64.35 Kkips

Bolt Bearing Capacity,

Rorgeol g~ 128. 7 ki ps Ve = 7.089 kips

RESULT = Bearing Capacity > Force Applied, LCR = 0.055, K

2. Check for Colum Web Bendi ng

a. Yield Line Theory: Reference: Yield Line of a Wb Connecti on

in Direct Tension by Richard H Kapp, page 39, Egs. 5)

Di stance of First Bolt to Last bolt,
Lyla:(nrgp' 1)-sgp Ly|a:3in
Wdth of Columm Wb in Bendi ng,
Teol = dgol - 2-tfgql Tcol =10.9 in
Di stance frominner yield Iines, along the nmenber,

b, = Teol ~(2-Gcag * '9Pred p, = 2612 in
2

Internal Wrk for Wb Fi xed at Fl anges,

Wy = FYcol * tWeol 2 y, = 15.125 Kips

Web Bendi ng Capacity,

yea - L 5. 1
R\I\bng = .-"Lb (j'yla + 4. "“|"'1 Vl + gcag gpr eq
b1 2-bq

Rwbn

g 62. 367 ki ps He = 0.01 Kips

RESULT = Web Bendi ng Capacity > Force Applied , LCR = 0,

G GUSSET PLATE TO BEAM CONNECTI ON

1. Forces Acting on Connection

Vertical Force, Vp = 16. 304 kips
Hori zontal Force, Hp = 31.19 kips
Monent For ce, M, = 51.052 ki ps

Y Vp2+ Hy?2 Ry = 35.195 kips

Resul t ant Force, Ry

)

K
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2. Wl d of CGusset Plate to Beam
a. Using Fillet Wld
No. of Weld side, nNyg = 2
M ni mrum wel d si ze,
Wlping = 0.125 in wy = 0.25 in

RESULT = Preferred Wld Size > Mnimum Wl d Si ze, XK

Maxi mum Force on wel ds per unit |ength,

V() ()
+ +
LWl LWl LW12

fmax = 1.251 kips / in

f max

Average Force on welds per unit |ength,

1 Ho ¥ [/ Vp 6 Mp32 Ho ¥ /7 Vp 6 Mp2
fave = — - + - + + +
2 LWl LWl LW12 LWl LWl LW12

fave = 1.119 kips / in

Total Force per unit length on welds of Gusset Plate to Beam Conn.
RUwpom = max(fnmax, 1. 25-fave) Rupwom=1.399 kips / in

Required Wl d Size,

Ru 1 3
Ayw 0. 6- Fuyy sin(45deg) - nyg 16 16

Wiy eqqp = 0.188 in

Requi red gusset plate thickness,

tgpr1

topr1 0.32 in

Shear Strength,

For Beam

Rv

bnf 17.55 kips / in


mailto:info@adconx.com

Sheet No: 34 of 54
AUTO DESIGN CONNECTIONS E—
I ] 2383 Chaffee Dr., St. Louis, MO 63146 Prepared By: LCO Date: 10/01/2009
' Tel: (314) 991-9090/ Email: info@adconx.com . ABS :
ADconNX i adcons.com Checked By: Date: 10/15/2009
Subject: VB21-143 )
For Cusset Pl ate:
Rvgp =&, 0.6 Fugp' t gpreq R\/gp =4.35 kips / in
For Wel d:
Rv,, = Ayw 0 6 Fy,; sin(45deg) - Nus
R\/W = 29.698 ksi

Maxi nrum ef fecti ve wel d si ze,
m n( R\/bnf, R\/gp)

RV

Weff = Weff =0.146 in

Governing Wl d Size,
If Mde

Design, wj.q = max(Wleq1, Wlping)

gl

I f Mode Check, ngl = wl

ngl = 0.25in

Wel d Capacity,

RWgp = Avw 0. 6- Fuy sin(45deg) - nys: mi n(wyqq, Wer 1)

Rw. = 4.35 Kkips Ruvxbm: 1. 399 ki ps

gp

RESULT = Wl d Capacity > Applied Force, LCR = 0.322, K

Using Partial Penetration G oove Wld: BTC P4-GF

Root Face, f = % in
End Preparation,
tgpS:tgpreq- f tgpg = 0.125 in
Ef fecti ve Wl d Thi ckness,
1
tgpg = rrax(tgps - gin, 0. 01i n) tgpg = 0.01 in

Actual Tension Load,

V 6- M \Y 3-M
rrax[ b + b,1.25-( b + b):|

fty =
W Lwg w2 Lwg w2
ftyy =0.813 kips / in
Act ual Shear Load,
Hp
fvw = 7 — fvy = 0.965 Kips

LWl

/ in
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Requi red effective Throat Thickness,
ft fv
10l oq = W + W +0.0lin
At y- m n( Fygp, FYbm At wo' 0. 6- Fuy
tglreq =0.091 in

Al | owabl e Tensi on Load,

Al | owabl e Shear Load,
Fvpp = Atwp 0. 6- Fuy tgpg Fv

pp

=0.223 kips / in

Interaction of Equation For Partial Penetration Weld Capacity,

fty fvyy
Iq) +
p2

Ft pp Fv

| Qyp2 = 8. 099

RESULT = Pl ease refer to Fillet Weld

pp

c. Using Conplete Penetration G oove Wild: TC Ub- G-

Capacity

Requi red Gusset Pl ate Thickness for CIP,

fty

tg2 +

fvyy

192, q =0.091 in

Gover ni ng Shear Pl ate Thi ckness,

I f Mode = Design, tprj pg= max(t gpy eq!tgzreq)

req Ay M n(FY g0 Fypn Atwp 0. 6- Fuy

I f Mode = Check, tprj pg= tgpreq

tgpcj pg= 0.25 in

+ 0.01in

Conpl ete Penetration Groove Wl d in Tension Capacity,

Flep = Aty Mn(FYgp FYpm “18Pgj pg
Ftgp =5.4 kips / in

Conpl ete Penetrati on Groove Wl d Shear Capacity,

Fch = At wp' 0.6-Fuyt 9Pcj pg

FvCp =5.565 kips / in

Interaction of Equation For Conplete Penetration Wl d Capacity,

fty fvyy

| Qp2 = + | Qp2 = 0.324

Ft cp FvCp

RESULT = Please refer to Fillet Wld Capacity
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H BEAM LOCAL CHECK

1. Design Forces for Local Stresses

otress Dinarom !

Stress Doara™ 2

a. Force Acting on the Beam

Vol &M ] Vol & M|
Fstgy = - Fstp = +
> g Lwy 2 b7 Lwy Lwy 2
Fstg = 0.211 kips / in Fstp = 0.797 kips / in

RESULT = Use Trapezoidal Stress D agran

b. Design Forces Acting on the Connection

i. If Stress Diagramis Triangul ar

Ef fective Length of Wl d,

|FSta|-LW1 )

Lwa = Lwa =6.775 in
|Fsta|+|Fstp|
Fst |- L

Lwyp = | > bl e Lwp =25.562 in
|Fsta|+|Fstp|

Desi gn Forces on Beam

Fsty = %.( |Fst 5| Lwy ) Fst, = 0.716 Kips
1 .

Fsto = 7( |F5tb|'LWb) Fsto = 10.188 kips

Maxi mum Desi gn Load,

Fst1 = max(Fst - Fst ) Fstq = 10.188 ki ps

ii. If Stress Diagramis Trapezoi dal

Ef fective Length of Wl d,
Lwy = Lwq

Desi gn Forces on Beam

Fst4 + Fsty
Fst 2 = LWl- 5 Fst 2

16. 304 ki ps
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iii. Governing Design Force per Stress Diagram

Force on Cusset Plate Connecting to Beam Fl ange,

If Fstg = 0,

Fst =Fstq
O herw se,

Fst =Fsto

Fst =16.304 ki ps

2. Local Wb Yielding

(AI'SC 13th Ed. Chapter J, Section J10.2, page 16.1-116)

Di stance of Force to Columm End,
De =0.5- LWl
Beari ng Length,
N = LWl
Web Yi el di ng Capacity,
If De > dpm
R = Ayl FY b t Wi (N + 5k )
Q her wi se

Rwy :'ﬁ"wy[ FY b t W (N + 2.5- k)

Rwy =410. 094 ki ps Fst

=16. 304 ki ps

RESULT = Wb Yiel ding Capacity > Force Applied, LCR = 0.04, X

3. Local Wb Crippling

(AI'SC 13th Ed. Chapter J, Section J10.3, page 16.1-117)

Web Crippling Capacity,

_ E- Fybm- tf bm
Esq = o
tWpm

Nq

1
|_\
+
w

-,
o

O“Z
3

e T
-,
o &
3 |3
e T
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d
If De = —2M
2

RAC = Acp- 0. 8twpn? Ni - Esg

d N
If De < -PM . - 02
2 dbm

— 2
Rwe —.eicr-o. 4thm R Esq

O herw se,

- 2
Rwe =Aop 04tw o Ny Esq

Rwc =281. 975 ki ps Fst =16.304 Kkips

RESULT = Wb Crippling Capacity > Applied Force, LCR = 0.058, XK

|. BEAM TO COLUMN CONNECTI ON
1. Forces Acring on Connection

Vertical Force, Vo VUbm+ Vb Vpny 66.304 ki ps

m nm

Hori zontal Force, HpnF Vupm + |Pbr'5i N(4pr) - Hp
Honr 5 Kips

Resul tant Force, Ront ¥ me2 +"bm2 Rpnr 66. 493 Ki ps

2. Bolts Check
a. Check if Gven No of Bolts is Adequate per Vertical Force

G ven No of Bolts,
nripm =4 in
Requi red No of Bolts,

V

¢,1) nrbreq:4in

nr =Ceil
br €q ( ."I'Lrvbm ncab

RESULT = G ven Nunber of Bolts are Adequate

b. No of Bolts Applicable in the Connection

Maxi mum No of Bolts Applicable in the Connection,
NMpgx =6 0N
Gover ni ng Nunber of Bolts,

nrym=4 in

RESULT = Use G ven No of Bolts
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c. Bolt Shear Capacity

(AI'SC 13th Ed. Chapter J, Section J3.6, pages 16.1-108 to 16.1-109)

Shear Capacity per Bolt,
ATV m = 10. 603 ki ps
Bolt Shear Capacity,
va = Ncab' Nf bm 4 Vpm

Roy

RESULT

3. Check for spacing
(AI'SC 13th Ed. Chapter J, Section J3.3 and J3.5, pages

Spm= 3 in

Sbpip =2+ db sbpip =2 in

Sbpax =M n(12in, 24-mn(twg ,tcabl)) sbpgy =6 in
RESULT = s > s_min & s < s_max, K

4. Check for edge distance
(AI'SC 13th Ed. Chapter J, Section J3.4 and J3.5, pages

Lepin =1 in Co =0in
Lev3nin= Lenin + C Lev3yin=1in
Lev3ygx= M n(6in, 12-m n(twyqg,tcabl)) Lev3ygyx=3 in

RESULT = Lev > Lev_nin & Lev < Lev_max, K

5. Check for horizontal edge distance
(AI'SC 13th Ed. Chapter J, Section J3.4 and J3.5, pages

Lehcab = Led1cab Ycap - O 5( nvpm- 1)-sbm
Lehcab =1.438 in

84. 823 ki ps me = 66. 304 ki ps
Bolt Shear Capacity > Force Applied, LCR = 0.782, X

16.1-106 to 16.1-108)

16.1-106 to 16.1-108)

16.1-106 to 16.1-108)

Leh3yi n= Lenin + Co Leh3y; = 1. 062 in

Leh3ygx= mn(6in, 12-m n(tweq,tcabl)) Leh3,px=3 in

RESULT = Leh > Leh_nin & Leh < Leh_max, K

6. Connection Angle on Beam Check
1. Check if Gven Angle Thickness is Adequate

a. Required Angle thickness on Bolt Bearing

Length of Allowable Bearing Strength using Edge D stance,

I'f hdpcahz = hdjg,

Xfpe = Mn[1.0-(Levggp - 0.5hdpcay2) . 2. 4- dbyyd
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O herw se,

Xfpe = Mn[1l.2-(Levegp - 0.5hdpcay2) . 2. 4- dbyyd

Xfpe = 0.975 in

Length of Al l owabl e Bearing Strength using Spaci ng,

I'T hdpcan2 = hdj s,

Yipbs =MN[1.0-(Spm- hdpcay? 2.4 dbpy]
Q her wi se,

Yibs =MnN[1. 2 (spm- hdpcay? 2.4 dbpy]

yf bs = 1.8 in
Requi red Angl e Thi ckness,
Rpm

tcaZprg =

tca2brg =0.18 in

RESULT = G ven Thickness of Angle is OK per Bolt

b. Required Angl e Thi ckness on Shear Yiel ding

Lengt h of Angle,
Lcapm =(Nrpm=- 1) Spm+ 2-Levegp
Lcappm =11.5in
Requi red Angl e Thi ckness,
Rpm
-’1vy' 0.6:-Fycap: Lcapmncab
tca2\,y =0.201 in

tcazyy =

Aprg- Ncab Fucab [ Xfbe * Yfbs  (NTpm- 1)]

Beari ng

RESULT = G ven Thickness of Angle is OK per Shear Yielding

c. Required Angle Thi ckness on Shear Rupture

Requi red Angl e Thi ckness,
Rpm

tcaz,, =

Ayr-0.6-Fucap Neap: (Lcapm - Nrpm hdpcay2)

tca2,,, =0.239 in

RESULT = G ven Thickness of Angle is OK per Shear

Rupt ure
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d. Required Angle Thickness on Bl ock Shear

Col unmm/ Support Side: Reducti on Factor, Ubs 1.0

Gross Shear Length,

AgVv = Neap [spmy (Nrpm - 1) + Levggpl Agv = 20.5 in
Net Tensi on Length,
Ant =nggp (L€d1cab - 9cab - 0.5 hdpcan2) Ant =1.812 in

Net Shear Length,
AV = neap [Spm (MM pm- 1) + b - (nrpm- 0.5)-hdpcay2l

Anv 14.375 in

Requi red Angl e Thi ckness on Support Side,
Re

tcazpg = -
'ﬁ"bs' m n(O0. 6Fucab' Anv+UDs- Fucab' Ant, 0. 6- chab' Agv+UDS- Fucab' Ant)

tca2pg =0.243 in
RESULT =

e. Angle Thickness Required per Eccentric Wld
No. of Weld side, Nyg = 2

Lengt h of Weld,
Lwg =(nrppyl) - Spmit2- Leveap Lwgz =11.5 in

Eccentric Load Coefficient,

ki =1 €dyc4qp - 98P kI =3 in
kI 2 _
x = —— xI =0.514 in
2kl + Lwg
al = Iechab - Xl al =2.986 in
kl
k = k =0.261
LW3
al
a = a =0.26
LW3

Load Inclination formvertical,

H
gy = at an( bm ) 8, = 247.088 deg
Vbm
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El ectrode Strength Coeffi cient,
C1 = 1 ksi

From Table 8-8 in AISC 13th Ed. Chapter 8,

Cy = 2.763

Requi red Wl d Size per Shear and Axi al

Rom

w3 = max 1 ceil ,
reaql ( ( Aew Nus G- €1 16- Lwg

Wareq1 = 0.188 in

Requi red Angl e Thi ckness,
."I'Lew' Co' Cl 16- V\Br eql

."I'Lvr' 0. 6- chab

tcagreq =0.238 in
Maxi mum Angl e Thi ckness,

FY bm

t canpx
FYcab' Nws

Gover ni ng Angl e Thi ckness,

| f tca3req Z tCapgy
tcagreq = tcCagreq
I'f tcagreq > tCappy
tcagreq = tCappy

tca3req =0.238 in

RESULT = d ven Thickness of Angle is OK per

f. Required Angle Thickness per Prying Action

Area per Bolt,

Ab = —— Ab
4

Slip Resistance Factor,

|f Code = ASD,
1.5 He

ks = 1 -
1.13- Tbgp- Ncag' "M gp

If Code = LRFD,
HC

1.13- Tbgp- Ncag' "M gp

0.442 in

Load on Beam

in),

= twyy tcapgy = 0.243 in

3
—1n
16 )

Eccentric Weld
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Conbi ned Shear & Tension Capacity per Bolt,
If Boltpm= Bearing Type,
. Fnt3
BZ:Ab-mn[1.3-Fnt3- () ’Fnt3:|
At Fpva Ncab NMpm Ab

If Boltpyp= Slip Gitical,

Bo= ks Arnpm

B =20.609 in

b = gcgp - tcabl)

b =2312in

Di stance of bolt centerline to edge of angle |eg,

If [legyeap - (b + 0.5tcabl)] = 1.25-b

a =legy.qp -
O herw se,
a=125b

a =1.562 in

P =Sbm
b =b - ——
2
dbpm
a =a+ ——
2
bl
n =
aI
hdpcay2
5 =1 -
p
p= o2
M Hbm
Ncab' "MMbm
If Bz 1,
'.."I = 1 O
If [ < 1,

M ni mum Spaci ng of Bolts,

[i

i m'nl,%.(
& 1

(b + 0.5tcabl)

Ii)

g
I
=
©
W
©
=

g.)-
I
=
©
W
©
=

i =0.708

i = 16486. 086

Di stance frombolt centerline to the centerline of angle |eg,
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L=1+ &g L =1.708
I f Code = ASD,
H
6. 66. (bm) b
Ncab NMbm

tcazpa =

H
4.44-(b”1)-b
Ncab' MMbm

p-Fucap *

If Code = LRFD,

tcazpa =

tcazpa = 0in
RESULT = G ven Thickness of Angle is OK per Prying Action

g. Governing Angle Thickness to be used

Requi red Thi ckness of Angle to Design the Connection,
tcaz gq= max(tcazp, g, tcazyy, tca2y,tcayg, tca2grgq t€a2p,)
tcaz, eq” 0.243 in

Gover ni ng Angl e Thi ckness,
I f Mode = Design tcaeq2 = tca2req

If Mde = Check tcaggy = tcabl
tcagge = 0.25 in
RESULT = Required Angle Thickness is K with Angle Size

7. Connection Angle Capacity Check
a. Bolt Bearing Capacity
(AI'SC 13th Ed. Chapter J, Section J3.10, page 16.1-111)

Abrgeg = dbbm-tcabeq Abrge.g = 0.188 in2

Al l owabl e Bearing Strength using Edge D stance,
I'f hdpcan2 = hdjs,
Fbe = Fucgp-mn[1.0-(Levggp-0. Shdpcay2) - tcabgq, 2. 0- Abrgegl
Q her wi se,
Fbe = Fucgp-mn[1.2- (Levggp-0.5hdpcay2) -t cabeq, 2.4- Abrgegl
Fbe = 14.138 ki ps
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Al'l owabl e Bearing Strength using Spacing,

I'f hdpcah2= hd| s,

Fbs = Fucgp mn[1. 0 (Sppyhdpcay2) - tcabeg, 2. 0- Abrgeal

O herw se,

Fbs = Fucgpy M n[ 1. 2- (sppy hdpcay2) -t cabeq, 2.4- Abrgegl

Fbs = 26.1 Kkips
Bolt Bearing Capacity,

Rorgeca = Aprg Ncab [Fbe + Fbs(nr pm

92. 438 ki ps R

Rorgca bm

- 1]

= 66.493 Kips

RESULT = Bearing Capacity > Force Applied, LCR = 0.719, XK

b. Shear Yielding Capacity

(AI'SC 13th Ed. Chapter J, Section J4.2, page 16.1-112)

Lengt h of Angle,
Lcappm = 11.5in

Check if Length of Angle is acceptable per Al SC requirenents,

if Lcapm & 0.5(dpnr 2kpm

Length = "Angle Length is OK per Al SC Requiremnments"

ot herw se,

Length = "Increase Angle Length per Al SC requirenments"

Length = Angle Length is OK per Al SC Requirenents

G oss Shear Capacity,
Rvy.4 = Ayy 0.6-Fycap tcabeqg: Leapm

R\/yca = 82.804 kips R

bm

Ncab

= 66.493 Kips

RESULT = Shear Yielding Capacity > Force Applied, LCR = 0.803, XK

c. Shear Rupture Capacity

(AI'SC 13th Ed. Chapter J, Section J4.2, page 16.1-112)

Net Shear Area,
Anv = (Lcapm - Nrpp hdpeay2) -t cabeq

Anv = 2 in2
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d.

(Al SC 13th Ed. Chapter J,

e.

(Al SC 13th Ed. Chapter J,

Shear Rupture Capacity,

R‘”ca

R\/rca

bm

69. 6 ki ps R... = 66.493 ki ps

RESULT = Shear Rupture Capacity > Force Applied, LCR = 0.955, K

Bl ock Shear Capacity

Reducti on Factor, Ubs: 1.00

G oss Shear Area,
AgV = nNcapl Spm -1 ) + Levegpl -tcabeq
Agv = 5.125 in2

Net Tension Area,
Ant = [ncap (I€91cab - 9cab - hdpcah2)]-tcabeg
Ant = 0.453 in?

Net Shear Area,
Anv = AgV - Ncap (Nrpm - 0.5) -hdpcgyo- tcabeg
Anv = 3.594 in2

Bl ock Shear Capacity of dip Angle,

Rbsca

Rbsca

bm

68. 491 ki ps R. = 66.493 ki ps

Section J4.3, page 16.1-112 to 16.1-113)

."I'Lbsm n( 0.6- FUCab' AnV+UbS' FUCab' Ant y 0.6- chab' AgV+Ubs' FUCab' Ant)

RESULT = Bl ock Shear Capacity > Force Applied, LCR = 0.971, X

Bolt Tension Capacity

Area per Bolt,

7 dbp 2
A= Ab = 0.442 in
4

2

Conbi ned Shear & Tension Capacity per Bolt,
| F Bol tp,, = Bearing Type,

F Y,
Bf:N}Mn[l.3Fm3- (”“3). c

Ncab NMpm Ab

Section J3.7, page 16.1-108 to 16.1-109)

Fnt3:|
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IF Boltpy = Slip-Critical,
Bo= ks: Arnpm
B =20.609 in
Di stance frombolt centerline to the centerline of angle |eg,
b =0.5(9col - tWpm tcabeq) b =2.312in
Di stance frombolt centerline to the centerline of angle |eg,
I'f [1egqcqp - (b + 0.5tcabgg)] = 1.25-b,
a :Ieglcab - (b + 0. 5tcabeq)
O herw se,
a=125b
a=1.562in

M ni mum Spaci ng of Bolts,

P =Spbm p=3in
dbpm
b* =b - —— b' =1.938 in
2
dbpm
a'—a+T a' =1.938 in
n o= bl n=1
a
hd
. bcav?2 5 = 0.708
p
1 B
h= = 2. 3 i = 16486. 086
M Hbm
Ncab' "Mom

If Code = ASD,

\j 6. 66 By b’
tc = - =
p-Fucap

If Code = LRFD,

\j 4.44.By b’
tc = - =
p-Fucap

1. 236

tc
2

1 1 t C 1
i = . - 1| ' = 16.555
e ( 1 + [1) tcabl
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Al l owabl e Tensile Force of Bolt G oup,

If <« > 1.0,

2
tcabeq )
Tall ow = Ncab’ MM pm B2 T (1 +5)

If 0 =« =1.0,
2
tcabeq o
Tall ow = Ncab’ "M pm B2 BT (14 da)
If &' <0,
Tal | ow = Ncab’ M pn B2

Tallow = 11.518 ki ps H. = 0 kips

bm
RESULT = Bolt Tensile Capacity w Prying of Angle > Tensile Load, LCR = 0, Ck

8. Wl d Capacity of Angle on Beam Wb
(AI'SC 13th Ed. Chapter 8, pages 8-9 to 8-15)

M ni mum wel d si ze,
W3pinpny = 0.125 in wg =0.188 in

RESULT = Preferred Wld Size > Mnimum Wl d Size, K
Shear Strength,
For Beam
RVpnp = Ayr-0.6- Fupy twpm RVpnp = 6.825 kips / in
For Cip Angle:
For Wl d:
Rvw~ Ayw 0. 6- Fuyy si n(45deg) - nyg Rvy=29. 698 ksi

Maxi nrum ef fecti ve wel d si ze,
m n(Rvppp, RVca)

W, = W, =0.23 in
ef f RV, ef f
Coverning Wl d Size,
I'f Mdde = Design, W3g1 = Mx(Wr gq1 W3 n1)
If Mbde = ChECk, ngl = W3

ngl =0.188 in
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Eccentric Wl d Shear Capacity,

Reweas = Aoy Nus G- €1 M n(W3gl’ Wasf) - 16 Lng

Rewgg3 = 95. 314 ki ps

RESULT = Eccentric Weld Capacity > Applied Force,

9. Beam Check
a. Shear Capacity of Beam

Rpm = 66. 493 ki ps

LCR = 0.698,

(AI'SC 13th Ed. Cgapter G Section (.1, pages 16.1-64 to 16. 1-66)

Cl ear distance between flanges of beam

h:dbm- 2-kbm h = 18.45 in
Limting ratio,

h .

hi w= hiw 52.714 in
tWpm

Deternmine if Internediate stiffeners are required,

If h =260, a=01in

(260-
O herw se, a = mnj| 3-h,
a=0in

i }

h

RESULT = Internediate Stiffeners NOT REQUI RED

Web pl ate buckling coefficient,

kv =5
Web shear coefficient,
v =1

Shear Capacity of Section,
RVbni Aypnt 0. 6- Fypny dpmr t Womr OV

Rvpne 144.907 Kips VU m, =50 ki ps

RESULT = Shear Yielding Capacity > Force Applied, LCR = 0.345, K

10. Col umm Check
a. Bolt Bearing Capacity

(AI'SC 13th Ed. Cgapter J, Section J3.10, pages 16.1-111)

Ef fecti ve Col uim Web Thi ckness,

If Vuppp > O Kips,
\%

bm )
Vom T VWpnp

tWeole = thoI'(
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O herw se,
tWeol e = tWeol
tWegle =0.55 in
Aorgeol = dbgpy tWeo) Abrgeo = 0.413 in?

Al l owabl e Bearing Strength using edge distance,
| f thO| h = hd| X

Fbe = 2.0- Abrgcq| - Fugol
Q her wi se,

Fbe = 2.4- Abrgcq| - Fugol
Fbe = 64.35 ki ps

Al l owabl e Bearing Strength using bolt spacing,
I'f hdegip = hdjg,

Fbs = Fucg -mn[1.0:-(Sym - hdegly) " tWgol e, 2. 0- Abrgeo |

O herw se,

Fbs = F“col -mn[1. 2 (Sbm - thO| V) . tWCO| e 2. 4. Abr 9col ]

Fbs = 64. 35 ki ps

Bolt Bearing Capacity,
ROrgcol = App g 2+ [Fbe + Fbs- (nrpm - 1)]

Rbrgcol

RESULT =

b. Check for Colum Wb Bendi ng

0 kips Vpnt 66. 304 ki ps

Yield Line Theory: Reference: Yield Line of a Wb Connection

in Direct Tension by Richard H Kapp, page 39, Egs.

5)

Di stance of First Bolt to Last bolt,
Ly|a:(nrbm- l)-Sbm Ly|a:9in
Wdth of Columm Wb in Bendi ng,

TCO| = dCO| - 2'thO| TCO| =10.9 in

Di stance frominner yield Iines, along the nmenber,

b Teol - (2:9cap + tWpm

1= 5 b1 =2.612 in
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Internal Wrk for Wb Fi xed at Fl anges,
¥ = Fycol  tWgol 2 y, = 15.125 Kips
Web Bendi ng Capacity,
Yiq - L | 2. + t
R\/\bng = _-"Lb. (y a + 4. Y g ‘Jl + Jeab Wbm)
bj_ 2 bl
Rwbn = 83.21 ki ps |Hpm - Pupnp|= 0 ki ps
RESULT = Web Bendi ng Capacity > Force Applied , LCR = 0, K
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[11. DETAILS
A. SKETCH
A CONNECTION ANGLE (cag)
A36 (UN.O.) W/ dby,d
A325N (UN.O.) BOLTS
I 3 SIDES W-SHAPE-AQ92
| W-SHAPE-AG92
3‘ wsl” N\NS ¢ FS (UN.0.OBEAM 9 FU.N.O.)BEAM
| £ o
Il g 5
WP%EL\/ <19 4:!4
- 5

[+ 4 4]
44|

Lw
(tgp) THICK.
A36 (UN.O.)
GUSSET PLATE

LEVeag LF\/CGg
(nrgpt!)@sg,

[+ 4+
4+ 4+

SINGLE ANGLE-A36
(UN.O.) VERTICAL
BRACE W/ do,, o
A325N(U.N.0.) BOLTS

(tgp) THICK.
A3 (UNO.)
GUSSET PLATE

2
\ CONNECTION ANGLE (cab) SECTION "A"
A36 (UN.O.) W/ dbynd -

A325N (UN.O.) BOLTS
IN-SHAPE - A992

|
\/T/\ (U.N.O.)COLUFN

NOTE: (FIGURE ABOVE DOES NOT
REPRESENT ACTUAL DESIGN, REFER ON
ATTACHED CONNECTION SCHEDULE

FOR THICKNESS OF PLATE, LENGTH AND
SIZE OF WELDS)

VB21- 143/ DESI GN OF SI NGLE ANGLE VERTI CAL BRACE TO W SHAPE
COLUWN VWEB AND W SHAPE BEAM CONNECT! ON
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B. TABLE: VB21-143 / VERTI CAL BRACE SCHEDULE

A3000(?) | L6X4X3/8 |53.129 | L4X4X5/16 A36 3/4 3/4 4 2

1/4 A36

3/16 32.337 39

C1101(?) [ B1010(?) | W12X96 | W21X44 | L4X3-1/2X1/4 | A36 3/4 4

3 3 3/16

5 112 50 5

Ok, LCR =0.954

Ok, LCR=0.322

Ok, LCR=0.167

Ok, LCR =0.161.

Ok LCR=0

Ok, LCR=0.782 Ok, LCR=0.971

OK, LCR =0.698 Ok LCR=0
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REMARKS ON OTHER CONNECTING ELEMENTS
Brace Member Gusset Plate Column (due to Gusset Stresses & Beam (due to Gusset Stresses &
u Forces on Beam) Forces on Beam)
Ok, LCR =0.537 Ok, LCR = 0.859 Ok, LCR =0.055 Ok, LCR =0.345
Not e:

1. All Wl ds are E70XX LH
2. LLBB - Long Leg Back to Back

3. SLBB - Short

| V. REFERENCES
I DS Connection Design Standards, 2005

Leg Back to Back

Steel Construction Manual (13th Ed.), American Institute of Steel
Construction, Inc., 2005
Revi si on No. Revi si on Date Revi sed By Descri ption
00 04/27/2010 GPT Test Run
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