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Sample calculations — connection 23
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Notes:
F, =50 ksi (Wide Flange Section)
F, =36 ksi (Splice Plate)
Use 7/8” high strength bolts
* oo Q2 00 [ R ¢ B N
5,507 Area of holes in excess of 15% of
* © 6 0 0 0 0l 000000 gross area are deducted
S Drawings show field example.
1507~ 3000 Only the shear splice is to be
analyzed.
Component Qt. per Connection Details
Bolts 80 7/8” High Strength
W Section 2 W 27x84
Shear Splice 1 5/16 x 23-1/2 x 12-1/2 (inches)
Moment Splice A 2 7/16 x 10 x 38-1/4
Moment Splice B 4 2 x4 x38-1/4




click "back" button from web tool bar to return to slides

Capacities for Mn/DOT Bridge No. 81518 Shear Splices Along Lower Chord

Shear Splice for Lower Chord

5/16 x 23-1/2 x 12-1/2 Plate Properties
A, =7.34in?

Steel Properties
F, =36ksi

F, =58ksi

W 27x84 Properties
A, =24.8in’
t, =0.460in
t, =0.640in

Steel Properties
F, =50ksi

F, = 65ksi

Bolted Connection
Use 32 —7/8” dia. A490N Bolts
For construction purposes bolts will be as follows:

Table J3.2 = F, = 60ksi
TableJ3.4=1L1,=1}%in

=L, '=14%in
S=3d=2.63in = use S =2.75in

Bolt Shear
#F A =0.75(60 ksi)(%j@ /8in)’ (16bolts )2 shear planes)=865.9kip

Tension Limiting States

Bearing Strength at Bolt Holes in Web
Web of W section is thinner than the splices
Deformation at Bolt Hole at service load is a design consideration
Interior Bolt Bearing
C[0.75(1.2)LtF, . (0.75(1.2)3in—7/8in—1/8in)0.460in )65 ksi )8 locations)
#R, = min 0.75(2.4)dtF, 0.75(2.4)(7/8in)(0.460in Y 65ksi (8 locations)

, {430.6 kip

= =376.7 kips
PRy = min 226 7kip P

n
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Exterior Bolt Bearing Capacity

L [075(12)LetR, . [0.75(1.2)(1.5in—1/2(7/8in+1/8in))0.460in )65 ksi (8 locations )
R, = mln{0.75(2.4)thu - n{0.75(2.4)(7/8in)(0.460in)(65ksi)(8Iocations)
R = min{zls'3 Kip =215.3 kips
" 376.7kip

IR, o = 376.7Kips +215.3kips = 592.0kips

Yielding in Splices
Cross-Sectional Area is smaller in Splices
#P, =0.9F, A, =0.9(36ksi |2 Areas)7.34in* = 475.6kips

Fracture in Splices
TableD3.1=U_,,, =1.0

A, =7.34in> —8(5/16in)(7/8in+1/8in)=4.84in’
P, =0.75F, AU = 0.75(58ksi |4.84in> )2 Areas)1.0 = 421.1kips

Block Shear in Web
A, = (L, +S)2)t = (1.5in +3)2)(0.460in) = 4.14in’

A, = A, —3(d+1/8in)t = 4.14in> —=3(7/8in +1/8in)0.460in) = 2.76in

A, =7Gt =7(3in)0.460in) = 9.66in’

A, = Ay, —7(d +1/8in)t =9.66in> — 7(7/8in +1/8in)(0.460in) = 6.44in’

0.75(0.6F, A,, +F, A, )= 0.75(0.6(50 ksi )(4.14in> )+ 65 ksi(6.44in )) = 407. 1 kips
0.75(0.6F, A, + F, A, ) = 0.75(0.6(65ksi 2.76in> )+ 65 ksi(6.44in° )) = 394.7 kips
@R, =394.7kips

P, = min{

Py Py
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Shear Limiting States

Shear Rupture in Splices

#R,=0.75(0.6)F, A, = 0.75(0.6)(58 ksi )(4.84in)(2 splices)
=252.6Kkips

Shear Yielding in Splices
R, =1.0(0.6)36ksi{7.34in> (2 splices) = 317.1kips

Block Shear in Splices
A, = (L, +7(G)t = (1.25in+7(3in))5/161in) = 6.95in

A, = A, —7.5(d +1/8in)t = 6.95in* —7.5(7/8in +1/8in)5/16in) = 4.61in’
A, = (L, +S)=(1.5in+3in)5/16in)=1.41in’
A, = A, —1.5(d +1/8in)t =1.41in* —1.5(7/8in +1/8in)(5/16in) = 0.938in"

. [0.75(0.6F, A, + F, A, N2splices) = 0.75(0.6(36 ksi 6.95in> )+ 58 ksi(0.9381n? )(2) = 306.8kips
. mln{0.75(0.6|:u A, +F, A, N2splices) = 0.75(0.6(58 ksi {4.61in* )+ 58ksi(0.938in> )[2) = 322.2kips
P, =306.8Kkips
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Bearing at Bolt Holes
Interior Bolt Bearing Capacity
R C[0.75(1.2)LetF, . [0.75(1.2)3in—7/8in—1/8in)(5/16in)(58 ksi (14 locations
= min = n
" 0.75(2.4)dtF, 0.75(2.4)(7/8in)(5/16in)(58ksi {14 locations)
456.8kip

— mi ~399.7 Kips
i mm{399.7 kip P
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Exterior Bolt Bearing Capacity

L [07s(12)LetF, o [0.75(1.2)(1.25in—1/2(7/8in+1/8in)Y5/16in)(58 ksi )2 locations)
R, _mm{o.75(2.4)thu ) {0.75(2.4)(7/8in)(5/16in)(58ksi)(2|ocations)
R = min{40'8kip =24.5 kips
i 24.5kip

PR o = 399.7Kips +24.5kips = 424.2Kips

Check for Compact Section in Splices

h
—<3.76 |E
t /:y
E/ 29000 ksi _
3.76 //Fy —3.76\/ Seksi = 1067

h_ 9'5"_] =30.4 <106.7 = Splice is compact
t 5/16in

Flexural Rupture
_ #R.e  252.6kips(3.25in)

= =342k — ft
Ma=75 2(12174)
Flexural Yielding
M = R _ 317.1k|ps_(3.25|n) 429k ft
2 2(121%)
oR, 4 oR,
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