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SCO01- 11/ SHEAR CONNECTI ON: DESI GN OF W SHAPE BEAM TO W SHAPE

G RDER CLI P ANGLE CONNECTI ON ( BOLTED- BOLTED)

| . DESI GN DATA AND LOAD ( ASD)

(B1999(?) BEAM TO B1999(?) G RDER)

G RDER PROPERTIES (gir): W1X44 - A992(B1999(?))

Fygir = 50 ksi
Fugjr = 65 ksi
gap =0.5 in

G rder Top of Steel
BEAM PROPERTI ES (bm):

Fypm = 50 ksi

Fupm = 65 ksi

Beam Top of Steel
Di stance of First

Lengt h of Beam

Cope Di nensi ons,

CLI P ANGLE PROPERTI ES (ca):

Fyca = 36 ksi

Fucg = 58 Kksi

Beam si de bolt gage:

Col um side bolt gage:

BOLTS:
db = 0.75 in
Arv = 10. 603 ki ps
s =3in
Lev =1.5 in
Lehppr 1.75 0in

CONN.
dgir =20.7in twgir:O.35in
bfgir =6.51in tfgir =0.451in
E: = 29,000 ksi
El evati on, Elev, =25 -0"

WL6X26 - A992(B1999(?))

dbm:15.7in twbm:0.25in

bf ;= 5.5 in tfpm= 0.345 in

El evati on, Elevp, =25 -0"

Bolt fromBeam Flange, D =3.51in

Lpm =85.813 in

TOP COPE BOTTOM COPE

dCT:1in dcg=0in

cr=3251in cg=01in
L4X3-1/2X1/4 - A36

legleg=4in tca =0.25 in
l eg2.4=3.5 in
Jcap = 2-251in

dcag = 2.625 in

Bolt Type = A325N

Hol e Di aneter:

Cip angle(G rder side), hdgcav: 0.875

Aip angl e(Beamside), hdycgy=0.875

G rder, hdgi ry=0.875

Beam hdpy,=0. 875 i

Nurmber of Cip Angle: n

I D - 3175997
Klgiy = 0.812 in
Kgir = 1.125in

klpm =0.75 in

Kpm= 1.062 in

Ca::z

in hdycgh=1.062 in
in hdbcah:O. 875 in
in hdgi rh= 0.875 in
n hdbn’n: 0.875 in
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nunber of bolt rows: nrg = 3
nunber of vertical bolt lines: nv =1
total nunber of bolts: n =nrg-nv n= 3

SAFETY AND RESI STANCE FACTORS:
Saf ety Factor, £f2(ASD)

Resi st ance Factor, 4 (LRFD)

Modi fi cation Factor, .IIIIL:['l':I (IF ASD 4 = 4 (IF LRFD)
safety factor resi stance factor
For beari ng, ﬂbrg: 2.00 ¢brg: 0.75
For bl ock shear, Dps = 2.00 fPps = 0.75
For flexural | ocal 0y = 1. 67 by = 0. 90
buckl i ng,
For flexural rupture, O, = 2.00 dsr = 0.75
For shear, 0, = 1.67 ¢v = 0.90
For shear on bolts Oytn= 2.00 gvtn= 0.75
(Bearing Type),
For shear rupture, 0y, = 2.00 gyr = 0.75
For shear vyi el ding, ﬂvy = 1.50 ¢vy = 1.00
APPLI ED LQAD:
Shear Load of Beam V = 40 kips ( 0 % UDL )
1. CALCULATI ONS:
A. BOLTS CHECK
1. Check if Gven No. of Bolts are Adequate
a. Bolts on Beam
G ven No. of Bolts,
nrg = 3
Requi red Nunber of Bolts,
nril eq= Ceil (V,l) nrl ag= 2
€q Neg: ATV req

RESULT = G ven Nunber of Bolts are Adequate

b. Bolts on G rder
Requi red Nunber of Bolts,

V
nr2req:CeiI (1) nrzreqzz

Nea Arv

RESULT = G ven Nunber of Bolts are Adequate

nodi fi cati on

Abrg~

Avt n

.-'qll.\/ r

;"'l.\/y

0.
0.
0.

factor

. 67
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c. Governing No. of Bolts to Design the Connection

Requi red Nunber of Bolts,

nryeqT= malx(nrlreq , nr2req ) nryeqT= 2

Governing No of Bolts,
nr =3

Maxi mum Nunber of Bolts Applicable in the Connection,

N yax= 4

RESULT = Required No of Bolts are OK to Satisfy the Load on Connection

2. Bolt Shear Capacity
a. Bolts on Beam

Shear Capacity per Bolt,
Arv = 10. 603 ki ps

Bolt Shear Capacity,

Roy1= ngg-nr-arv

Ro,,q1= 63.617 kips V = 40 ki ps
RESULT = Bolt Shear Capacity > Force Applied, LCR = 0.629, K

b. Bolts on G rder

Shear Capacity per Bolt,
Arv = 10. 603 ki ps

Bolt Shear Capacity,

Roy 2= ngg-nr-arv

Ro,, o= 63. 617 kips V = 40 Kkips

RESULT = Bolt Shear Capacity > Force Applied, LCR = 0.629, K

3. Check for spacing

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

s =3in
2 .
Smn:Z?'db Sm

n=21in

Smax = M n(12in, 24- m n(t\/\bm,tca,tvxgi r)) Smax= 6 Kips

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

4. Check for vertical edge distance

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

Lem-nzlin C2

=0in

Levpin=Lepin + & LeVpin= 1 in

Levppx=m n(6in, 12- m n(tw,, tca, t v r))LeVppy= 3 in

RESULT = Lev > Lev_mn & Lev < Lev_nax,

K
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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)

Lehpin=Lenin + C2 Lehyi p= 1.125 in
Lehppx=m n(6in, 12- m n(tw,, tca, t v r))Lehppy= 3 in
RESULT = Leh > Leh_min & Leh < Leh_max, K

B. BEAM CHECK

1. Bolt Bearing Capacity on Beam
(AI'SC 13th Ed. Chapter J, section J3.10, pages 16.1-111)

Abrgppr db-twym Abrgppr 0.188 i n?2
Al l owabl e Bearing Strength using edge distance,
I'f hdppn = hdj g,
Fbe = Fupyy min[1.0-[ D (dc+0. 5hdyyy,) ] - t Wy 2. 0- Abr gpypd
O herw se,
Fbe = Fuppy min[ 1. 2-[ D (dcg+0. Shdyy) ] - tWwom 2. 4 Abr gyl
Fbe =29.25 ki ps
Al l owabl e Bearing Strength using bolt spacing,
I'f hdppn = hdj g,
Fbs = Fugyy mn[1.0-(s - hdym)]-twym 2. 0- Abr gyl
O herw se,
Fbs = Fugyy mn[1.0-(s - hdym)]-twym 2. 0- Abr gyl
Fbs =29.25 ki ps
Bolt Bearing Capacity,

Rbrgbm: Appg-nv-[Fbe + Fbs- (nr - 1)]

Rbrgbm: 43. 875 ki ps V = 40 ki ps
RESULT = Bearing Capacity > Force Applied, LCR = 0.912, &K

2. Coped Beam Capacity

a. Capacity if beamweb is single coped at top
(AI'SC 13th Ed. Chapter 9, pages 9-6 to 9-7)

Depth of Top Cope,
dc = dct dc = 1in

RESULT = depth of cope < 0.5 of depth of beam K
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Lengt h of Cope,
cC =ct c =3.251in

RESULT = length of cope < twi ce the depth of beam K

Reduced Beam Dept h
ho = dbrﬁ dc

Pl at e Buckling Coefficient,

ho

O herw se,

k =2.2. —

k = 26.539

ho

= 14.7 in

Pl at e Buckling Model Adjustnent Factor,

c

If —
dom

= 1.0,

c
f =2. —
dom
O herwi se,
c
f =1+ ——
dom

f =0.414

Al | owabl e Buckling Stress,

Fcr

Fcr = 50 ksi

2
thm)
mn|26210f - k- -ksi, F

Location of Neutral Axis on the Reduced Section

do = 14.355 in

do = ho - tfbm

do-t\/\ﬁ[,m(dzO + tfbm)*’ bf by U pmi (tfzbm)

Xb:
do-tWym + bfym tfpm
xb:4.98 in
xt:ho-xb xt:9.72in
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Monent of |nertia,

t Wypy do3 do 2 bfpytfpes
Il = ————— +dotw. o Xe ) ¥ ——

12

| 128.699 in 4

Net Section Modul us,
I

12

+bfbmtfbm-(xU

Snet = Snet =13.241 in3

m n( X¢ , Xp)
Eccentricity,
€om
Buckl i ng Capacity,
cr - Snet
Roc = Ay ———— Rbc
€bm

Fl exural Rupture Capacity,
F“bm’ Snet

Rfr = A, W Rf r
Shear Capacity of Reduced Section,

WW1=  Ayy 0.6 Fypm -ho-twpm Vg
Coped Beam Capacity,

Rscby = min(Rbc, Rfr, Vg, )

Rscby = 73.504 ki ps V =

= ¢ + gap €pnt 3-75in

= 105.93 kips

= 114.757 Kips

1= 73.504 Kips

40 ki ps

RESULT = Coped Beam Capacity > Force Applied, LCR = 0.544, K

b. Capacity if beamweb is double coped
(AI'SC 13th Ed. Chapter 9, page 9-8)

Dept h of Cope,
Top Cope: det =1in
Bottom Cope: dcpg =0in
Maxi mum Cope: dc = max(dcT, dcg) dc

=1in

RESULT = depth of cope < 0.2 of depth of beam K

Lengt h of Cope,

Top Cope: cT =3.251in
Bottom Cope: cpg =0in
Maxi mum Cope: ¢ = nmax(cT,Ccp) c =

3.25 in

RESULT = length of cope < twice the depth of beam K

tfbm
2

;
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Shear Capacity of Reduced Section,

Wgp = Ayy 0.6 Fypm - ho- twpm W, = 73.504 kips

Coped Beam Capacity,
Rdcb = m n(Rbc, Rfr, Vngy)

Rdcb = 72.03 ki ps V = 40 ki ps
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Reduced Beam Dept h,
ho = dpy - dcg- dcpg ho = 14.7 in
Adj ust ment Factor of Lateral-Torsional Buckling Mdel,
dc
fd =3.5- 7.5 fd =3.022
dpm
Al | owabl e Buckling Stress,
2
For= nin{o. 62 = Ef do DM Fy, YFcr = 50 ksi
— . . T[. . f —
c-ho bm
Net Section Mdul us,
t Wy ho?
Snet = e Snet =9.004in
Eccentricity,
€pne C *+ gap €pnt 3-75 1N
Buckl i ng Capacity,
Fcr - Snet .
Roc = Apy— Rbc = 72.03 kips
€bm
Fl exural Rupture Capacity,
Fubm- Snet _
Rfr = Ay —— Rfr = 78.032 kips
€om

RESULT = Coped Beam Capacity > Force Applied, LCR = 0.555, K

c. Deep Coped Beam (for dc > 0.2dbm
(AI'SC 13th Ed. Chapter 9, pages 9-8 to 9-

Coef ficient,

9)

ho- FYbm 1
= "V ksi

ho 2
10-thm- 475+280- ?

L= 0.528
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Val ue of Q
If »=z0 7,
Q=1

If 0.7 < » = 1.41,
Q=1.34 - 0.486-~

O herwi se,
1.30
Q = 2
&
Q=1
Al | owabl e Buckling Stress,
Fcr :Fybm-Q Fcr = 50 ksi
Net Section Modul us,
t Wy ho?
Snet = o Snet = 9.004 in3

Eccentricity,
€pn C + 0ap €pnt 3-75 in

Buckl i ng Capacity,
Fcr - Snet

Roc = Aap — Roc =72.03 ki ps

€bm

Fl exural Rupture Capacity,
Fupm Snet

Rir = Ay ——— Rfr =78.032 kips

€bm

Shear Capacity of Reduced Section,

W= Ayy 0.6-Fypm - ho-twpm Wg,= 73.504 kips

Coped Beam Capacity,
Rtdcb = min(Roc, Rfr, Ving,)

72.03 Kips V = 40 Kkips

Rt dcb

RESULT = Coped Beam Capacity > Force Applied, LCR = 0.555, K

d. Capacity if beamweb is single coped at bottom

(AI'SC 13th Ed. Chapter J, Section J.2 and J. 4, page 16.1-113)

Dept h of Cope,
dc = dcp dc =0 in

RESULT = depth of cope < 0.5 of depth of beam K
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Coped Dept h,
ho = dpp - dcg ho = 15.7 in
Lengt h of Cope,
C =cp c =0.01in

RESULT = length of cope < twice the depth of beam K

Al | owabl e Fl exural Buckling Stress,

Fbc = Ap Fypm Fbc =30 ksi

Location of Neutral Axis on the Reduced Secti on,

do = ho - tfpy do = 15.355 in

do-twom(dzo+ tfbm) + bfpyy tf ppi (tfzbm)

Xt =
do-twbm+ bfbm'tfbm
Xt = 5.426 in
xb:ho-xt xb:10.274in

Monent of |nertia,

| —M+ do-t X, - do 2+ bfbrntfbrn3+bf -t f X - tfbmz
- 12 om Vb7 12 brmi = b} 7t 2
| = 153.692 in?

Net Section Modul us,

| . 3
Snet = bet) Snet =14.959 in

Eccentricity,
€y C * 9ap epnt 0.51 in
Buckl i ng Capacity,
Fbc- Snet

Rbc = — ——— Rbc = 879. 944 ki ps
€bm

G oss Wb Shear,
Wgg= Ayy- 0.6 Fypm - ho- twym Wgy= 78.504 Kips

Coped Beam Capacity,
Rscb2: m n( Rbc, Wgy)

Rschy= 78.504 ki ps V = 40 kips
RESULT = Coped Beam Capacity > Force Applied, LCR = 0.51, &K
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3. Block Shear Capacity of Beam

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

Reduction Factor, Ug = 1.00

G oss Shear Area

Agv =[s-(nr - 1)+(D - dc)]-tWyy Agv = 2.125 in

Net Tension Area
Ant = (Lehpq 0.5 -hdpg - twym Ant

Net Shear Area
Anv

Anv = 1.578 in2

Bl ock Shear Capacity of Beam

0.328 in

[s-(nr - 1)+(D - dcp)-(nr - 0.5) - hdyy - tWym

Rospm= Apsm n(0. 6Fupyy Anv + Uyg: Fupy Ant, O. 6Fybm- Agv + Uyg- Fubm- Ant)

Rospm= 41. 438 Kips V = 40 ki ps

RESULT = Bl ock Shear Capacity > Force Applied, LCR = 0.965, K

4. Shear Rupture Capacity of beam
(AI'SC 13th Ed. Chapter J, Section J4.2, page 16.1-112)
Net Shear Area
Anv = (dpm - dct - dcg - nr-hdpy) - tvym
Anv = 3.019 in?
Bl ock Shear Capacity
RVl pbnt Ay - 0. 6- Fupyy Anv

Rvr pn+ 58. 866 ki ps V = 40 Kips

RESULT = Shear Rupture Capacity > Force Applied, LCR = 0.68, K

5. Shear Capacity of beam

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

Cl ear distance between flanges of beam

h =dpm- 2-Kpm h = 13.575 in
Limting ratio,
-— h -—
hi we hiw 54.3

tWpm
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Determine if Internediate stiffeners are

It he =260, a=20

O herw se,

job]
I

a=0in

2
(260-t
m n[3 h, hV\bn?

required,

}

RESULT = Internmediate Stiffeners NOT REQU RED

Web pl ate buckling coefficient,
kv =5
Web shear coefficient,
Cv =1
Shear Capacity of Section,
Rvpn= Avbnr 0. 6- Fypny dbnr t Womy OV

Rvpn 70. 65 ki ps V = 40 kips

RESULT = Shear Yielding Capacity > Force Applied, LCR = 0.566, K

C. CLIP ANGLE CHECK

1. Check if G ven Thickness of Angle is Adequate

a. Required Angle Thickness on Bolt Bearing

Length of Allowable Bearing Strength using Edge D stance,

| f hdbcah = hd|s,

X =mn[1.0-(Lev - 0.5hdpcgay),2.0-db]

O herw se,

X =mn[1l.2-(Lev - 0.5hdpcgay) . 2. 4-db]

x =1.275 in

Length of Al Il owabl e Bearing Strength using Spacing,

I'f hdycgn = hdjg,

y = mn[1l.0:-(s - hdpegy) 2. 0-db]

O herw se,

y = min[1.2-(s - hdpcgy), 2. 4 db]

y =1.81in
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Requi red Angl e of Thickness,
\Y

tcaprg=
rq -’1brg'nca'FUca'[X +y-(nr -

tcabrg: 0.141 in

RESULT = G ven Thickness of Angle is OK per Bolt Bearing

b. Required Angle Thi ckness on Shear Yiel

D]

di ng

Lengt h of Angle,

Lca = (nr - 1)-s + 2-Lev Lca =9 in

Requi red Angl e of Thickness,
\Y

tcaV: tcaV:O.154in

Y Ayy 0.6 Fycg Lca gy

y

RESULT = G ven Thi ckness of Angle is OK per Shear Yielding

Cc. Required Angle Thi ckness on Shear Rupt

ure

Requi red Angl e Thi ckness,

\
tca, =

Vr

tcavr: 0.18 in

RESULT = G ven Thickness of Angle is OK per Shear

d. Required Angle Thi ckness on Bl ock Shear

G rder/ Support Side:

Gross Shear Length,

Agv = nNgg-[s-(nr - 1) + Lev] Agv
Net Tensi on Length,

Ant =ncg (leglqg- dcag 0. 5hd gcah) Ant
Net Shear Length,

Anv =ngg [s-(nr - 1) + Lev - (nr -

Anv = 10.625 in

= 15 in

=1.688 in

0.5) - hdgcavl

Rupt ure

x1, = mn(0.6Fusg- Anv + Uyg- Fucg- Ant, 0.6- Fyc4- Agv + Upg- Fucg- Ant)

brg
lerg: 421.875 kips / in

Requi red Angl e Thi ckness on Support Si
\%

de,

tcalyg= —— tcalpg= 0.19 in

Aps Xlprg
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Beam Si de:.
G oss Shear Length,
Agv = ngg-[s-(nr - 1) + Lev] Agv =15 in

Net Tensi on Length,
Ant =ng5 (1 e92c5-9¢cap 0. 5hd peanAnt
Net Shear Length,

Anv = ngg [s-(nr - 1) + Lev - (nr - 0.5)-hdpcayl

Anv = 10.625 in

= 1.625 in

Xzbrg: m n(0. 6Fucg- AV + Uyg: Fugg- Ant, 0. 6- Fyoq- Agv + Upg- Fucg- Ant)

Xzbrg: 418.25 kips / in

Requi red Angl e Thi ckness on Beam Si de,
\%

tcaZyg= tcaZyg= 0.191 in

Aps X2py g

Coverni ng Angl e Thi ckness per Bl ock Shear,

tcabS: max(t Calbs’ t cazbs) tcabs: 0.191 in

RESULT = G ven Thickness of Angle is OK per

e. Governing Angle Thickness to be used

Bl ock Shear

Requi red Thi ckness of Angle to Design the Connection,

tcareq= max(tcay, gr tcayy, tcay,,t Capg)

tcareq= 0.191 in

RESULT = Required Angle Thickness is K with Angle Size

Coverni ng Thi ckness of Angl e,
tcaeq =0.25in

2. Bolt Bearing Capacity on dip Angle

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

Abrgeg= db-t Cagq Abrge.5=0.188 in

Al l owabl e Bearing Strength using edge distance,

I'f hdpcan = hdjs,

Fbe = Fugg-mn[1l.0-(Lev - 0.5hdpcgy) -t Cagq. 2.0- Abrgcgl

O herw se,

Fbe = Fugg-mn[1l.2-(Lev - 0.5hdpcgy) -t Cagq: 2.4- Abrgcgl

Fbe =18.487 ki ps

2
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Al l owabl e Bearing Strength using bolt spacing,
| f hdbcah = hd|s,

Fbs = Fugg-min[1.0-(s - hdpcgay) - tcagq, 2. 0- Abrgg,]

O herw se,

Fbs = Fucg-min[1.0-(s - hdpcay) - tcagq, 2. 0- Abrgeg]

Fbs =26.1 kips

Bolt Bearing Capacity
Rorg. = Aprg-Nca- [Fbe + Fbs(nr - 1)]
Rorg., = 70.688 ki ps V = 40 Kips

RESULT = Bearing Capacity > Force Applied, LCR = 0.566, K

3. Shear Yielding Capacity on Cip Angle
(AI'SC 13th Ed. Chapter J, Section J4.2, page 16.1-112)

Length of Angle,
Lca =9 in

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

If Lca & 0.5(dpm 2Kpm »

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

O herw se,

Length = "Increase Angle Length per Al SC requirenments"

Length = Angle Length is OK per Al SC Requirenents
G oss Shear Capacity,
RvYca= Ayy 0.6-Fy 4 tcagq-Lca - ncy

Rvycaq= 64.803 Kips V = 40 ki ps

RESULT = Shear Yielding Capacity > Force Applied, LCR = 0.617, K

4. Shear Rupture Capacity of Cip Angle
(AI'SC 13th Ed. Chapter J, Section J4.2, page 16.1-112)

Net Shear Area,
Anv = (Lca - nr-nmax(hdpcay, hdgcav))'tcaeq
Anv = 1.594 in?

Shear Rupture Capacity,
RVr cq= #fyr-Nga: 0. 6- Fugg- Anv

Rvr .= 55. 462 Kips V = 40 Kkips

RESULT = Shear Rupture Capacity > Force Applied, LCR = 0.721, K
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5. Block Shear Capacity of Cip Angle
(AI'SC 13th Ed. Chapter J, Section J4.3, page 16.1-112 to 16.1-113)

Reducti on Factor, Ubs: 1.00

G rder/ Support Side:
G oss Shear Area,

Agv =ngg-[s-(nr - 1) + Lev]-tcaeq Agv = 3.75 in2

Net Tension Area,
Ant =ng5 (leglqy- dcag 0. 5hd gcah) -tcagg
Ant = 0.422 in?
Net Shear Area,
Anv =ngg-[s-(nr - 1) + Lev - (nr - O. 5)-hdgcav] "tCagq
Anv = 2.656 in?2
Bl ock Shear Capacity on G rder Side,
R0Sc51= Apg- M n(0.6:- Fugg Anv + Upg: Fucg- Ant, 0. 6- Fycg- Agv + Upg: Fucg:
Ros.5q1= 52.734 Kips

Beam Si de:
Reducti on Factor, Ups= 1. 00

G oss Shear Area,

Agv =ngg-[s-(nr - 1) + Lev]-tcaeq Agv = 3.75 in2

Net Tension Area,
Ant = ncg (1€92¢5-9cap 0. 5hdpcap - t Cagq
Ant = 0.406 in?

Net Shear Area,

Anv = nca-[s-(nr - 1) + Lev - (nr - 0. 5)-hdbcav] "tCagq
Anv = 2.656 in?
Bl ock Shear Capacity on Beam Si de,

RS2 = Apg M n(0. 6- Fucg- Anv + Upg: Fuca: Ant, 0.6 Fycg- Agv + Upg: Fuca:

Ros.q2= 52. 281 Ki ps

Bl ock Shear Capacity on dip Angle,
RoScq= m n(Rbs;a1 . ROS¢a2)

Ros.q= 52.281 ki ps V = 40 kips

RESULT = Bl ock Shear Capacity > Force Applied, LCR = 0.765, K
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D. d RDER CHECK

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

Ef fective Wb Thi ckness for Beari ng,

\% .
t\l\éff—t\l\bir-(\/_'_vbrm) tweff= 0.35 10N

Al l owabl e Bearing Strength using edge distance,
I'f hdgjrpn = hdjg,
Fbe =Fugj-tWesf-mn[1.0-[dgi, - (nr - 1)s - D- 0.5hdgj],2.0-db]
Q her wi se,
Fbe :Fugir'tWeff'mn[l-z'[dgir - (nr - 1)s - D - 0.5hdgirv],2.4-db]
Fbe =40.95 ki ps
Al l owabl e Bearing Strength using bolt spacing,
I'f hdgjrp = hdjg,
Fbs = Fugj-mn[1.0-(s - hdgjy)- tWweff,2.0-(db-tweff)]
Q her wi se,
Fbs = Fugir-m'n[l.Z-(s - hdgirv)'tWeff,2.4'(db'tV\éff)]
Fbs = 40. 95 ki ps
Bolt Bearing Capacity,
Rorgg; r = Aprg Nea  [Fbe + Fbs(nr - 1)]
Rbrggi r = 122. 85 Kips V = 40 kips

RESULT = Bearing Capacity > Force Applied, LCR = 0.326, XK
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[11. DETAILS
A. SKETCH
W-SHAPE
—— A992 (UN.O)
GIRDER
¢t x dcy COPE
g ag Ieg
A
@J ) [ ]
i 4
g L & e O
g n 4 el
4 - 8 gt i S
g / < e =
i iad 4 e
L g
| | W-SHAPE air
a
Hect 2L CONNECTION ANGLE-A36
leg, W/ db"¢ A325-N-SSLN BOLTS
< (SLOT ON ANGLES @ OSL ONLY)
(UN.O.)
cg x|dcg COPE (AS REQUIRED)

&>

AND COPE LENGTH.

NOTE: (FIGURE ABOVE DOES NOT
REPRESENT ACTUAL DESIGN, REFER ON
ATTACHED SHEAR CONNECTION SCHEDULE
FOR NUMBER OF BOLTS, COPE DEPTH,

SCO01- 11/ SHEAR CONNECTI ON:  DESI GN OF W SHAPE BEAM TO W SHAPE

G RDER CLI P ANGLE CONNECTI ON ( BOLTED- BOLTED)
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B. W SHAPE BEAM TO W SHAPE G RDER CLI P ANGLE CONNECTI ON (BOLTED- BOLTED) SCHEDULE

B1999(?)| W21X44 | A992 | W16X26 | A992 |3 1/2 1 3 14 0 0 512 12 40 | 41.438 Block Shear of Beam

B1999(?) | L4X3-1/2X1/4]  A36 2 14 2 5/8 312 A325N 3/4 3 3 1172

0.965

Ok, LCR = 0.629 Ok, LCR = 0.765

I V. REFERENCES
I DS Connection Design Standards, 2005

Steel Construction Manual (13th Ed.), American Institute of Steel
Construction, Inc., 2005

Revi si on No. Revi si on Date Revi sed By Description
00 04/27/2010 GPT Test Run
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