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NOTES:

Steel shall conform to the requirements of ASTM A709, Grade 50.

Steel shall be designated "CVN”

Steel shall be painted with an Izeu coating system

High strength bolts shall be 1" diameter A325 Type | bolts

Use standard holes
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Light Bracket Design at Stiffeners

Design the lighting bracket thats connects to jacking/bearing stiffeners.

Reference: AASHTO LRFD Bridge Design Specifications - Fifth Edition 2010
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Channel Section Properties C7x14.7

wt o= 14720

fit
A = 4.33in°
t,, = 0.419in :
by = 2.30in
t := 0.366in

4 4 . .
ly = 27.2in 'y = 1.37in Material Properties
S, = 7.78:in° s, = 0.772in° Fy i= S0ksi
y

r = 2.51in ry = 0.561in Fy = B5ksi
Z, = 9.75in° 7, 163in E = 29000ksi
3= 0.267in"
W

.6
Cy = 13.1in
hy := 6.63in

d:=7in
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LOADS
Dead Loads DL

Ibf
Channel - Wpp ch =Wt = 14_7.?

Ibf
Plates - Ppy = (16in)-(6in)-(0.25i) 490 — = 6.806 Iof

ft

Luminary - PpL 1y = 75lbf

VpL =WpLch'!*+ PpLpi + PpLiy = 0-176-kip

2
WpL.ch'! _
Ice Loads ICE

Use 3 psf over surface area
Use DL load factors

Ibf
Channel - wcg o = 2-(d + 2bf)-3psf = 5.8~?

Plates - PicE.pl = 2(16in)-(6in)-3psf = 4 Ibf

Luminary - P,cg 1, := (30in)-(18in)-2-3psf = 22.5 Ibf

Vice = Wice.ch'!+ Pice.pl * Pice.1y = 0-063-kip

2
WicE.ch'! _
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Wind Loads WS

Use 50 psf for horizontal and vertical wind pressure
Conservatively use surface areas in vertical plane for both horizontal and vertical wind loads
Consider horizontal and vertical wind loads in separate cases

Ibf
Channel - W\ws.ch = d-50psf = 29.167-?

Plates - Pyyg oy := (16in)-(6in)-50psf = 33.333 Ibf

Luminary - Pyyg , = (30in)-(18in)-50psf = 187.5 Ibf

2
~ Wwscn'! _

Factored Loads

Use Strength Il for flexure design
Use Service | for bolt slip (conservative) and deflection
Use importance factor of 1.05 for Strength load case

Strength (Vertical wind)

Viwst1= 105125V +V o) + L4(Vyyg)| = 0.912-kip

Viuhst1 = Okip

Myyst1 = 1.05{1.25(Mpy +Mjcg) + L4(Myyg) | = 4.394-kip-ft
My st 1 = OKip-ft

Strength (Horizontal wind)

Viyvst2 = 1.05-[1.25-(VD,_ + VICE)] - 0.314-kip

Vi st 2= 1.05-1.4-Vyyq = 0.598-kip

My yst2 = 1.05~[1.25-(MDL+ MICE)} — 1.453kip-ft
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Service (Vertical wind)

Viyvsel = 1.0~[1.0~(VDL + VICE) + 0.3-(VWS)] = 0.361-kip
Vihse1 = Okip

Myyse1 = 1L.O[L0(Mpp + M cg) +0.3 (Myyg) ]| = 1.707-kip-ft
M, h.se.1 = Okip-ft

Service (Horizontal wind)

Vivse? = 1.00-[1.0~(VDL + V|CE)} - 0.239-kip

Myyse2 = 1.0-[1.0-(MD,_ + M,CE)] = 1.107 kip-ft

FLEXURE DESIGN

Vertical Bending (AASHTO 6.12.2.2.5)

L= 1= 63751t

he [
Gim— [ = 1.072
2 By \A/
07-F, S,y
E J: o ’
Ly = 1,951 © 1+ 14676 —L 22| — 10849
07Fy SX'hO E J-c

p r
Mp vert == Fy Zx = 40.625-kip-ft
Cb =1.0
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d)f = 10
OMp vert = P My vt = 31.74-kip-ft

checky == |"OK" if &My yert = Myysty = "OK”

"NG" otherwise

Horizontal Bending (AASHTO 6.12.2.2.5, 6.12.2.2.1)

by
>\f =—=6.284
t

E
Nof = 038 /— ~ 9152
Fy

check2 =

"NG" otherwise

9 _ 16706
fw

E
Ay = 3.76 | — = 90.553
pw Fy

d
checks := | "OK" ifasxpw = "OK"

"NG" otherwise
Mp horiz = Min(Fy-Zy, 1.6-Fy-Sy ) = 5.147-kip-ft

Mn horiz = Mp.horiz = 9147 kip-ft

My, horiz = ¢ Mn horiz = -147-kip-ft

check, == |"OK" if &My poriz 2 Myhsta = "OK”

"NG" otherwise

Sheet no. 5o0f 12
Bkcheck by: DSB Date: 9/7/11

. b .
Mn.vert = m|n|:cb'|:Mplvert - (Mp.vert -0.7 Fysx)m] , Mp.vel’tj| = 31.74. k|pft
r-p

"OK, use plastic moment” if X < >‘pf = "OK, use plastic moment"
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Combined Vertical and Horizontal Bending (AASHTO 6.12.1.2.2)

M M
vst2 hst2
Comb = —¥ 32 U2 5617

CI>Mn.vert d>|v'n.horiz

checkg := | "OK" if Comb<1.0 ="OK"

"NG" otherwise

SHEAR DESIGN (AASHTO 6.12.1.2.3, 6.10.9.2)

Vertical
D:=d=7-in

ty = 0.419-in

Vpy i= 058-Fy-D-t,, = 85.057-kip

7

c=1

v C-Vpy = 85.057-kip

n.vert ==
¢, =10

OV, vert = Oy Vhvert = 85.057-kip

checkg := | "OK" if ¢V >V

n.vert = = "OK"

u.v.st.l

"NG" otherwise
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Horizontal
D= b = 2.3:in
MWV

typ = 2t = 0.732:in
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Vi i= 058-Fy-D-t,, py = 48.824-kip

k=5
D E-k
/&IN:: 1 if —<1.12. |[—
YWw.h Fy
[ 157 [(Ek E-k
—(—j if >1.40- | —
p 2 \Fy fw.h Fy
Ww.h
112 [Ek .
- |—1| otherwise
b J Fy
| (tw.h
c=1
Vn.horiz = CVph = 48824k|p
V. horiz = vV horiz = 48-824-kip
checky == |"OK" if &V horiz 2 Vunstz = "OK"

"NG" otherwise

BOLTED CONNECTION DESIGN (AASHTO 6.13.2)

Ppolt = Lin

Ay = %(%on)z - 0.785.in”

Iv'u.v.s,t.l

Shear and Tension

spa := 3in
Bolt Forces
\Y
u.v.st.l
Strength - Pustr = 5

= 18.031-kip
spa
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M

Vu.v.se.l u.v.se.l

Slip - Puslip == = 7.009-kip

spa

Bolt Shear Resistance

N.=1
Fub = 120ksi

R = 0.38-Ap-F N = 35.814-kip

n.shear
by = 0.8
ORy, shear = Pov' Rn.shear = 28.651-kip

checkg == | "OK" if OR, gpear = Pystr = "OK”

"NG" otherwise

Bolt Slip Resistance

Kp = 1.00 Standard holes
K = 0.33 Assume Class A surface
P == 51kip For 1" diameter A325 bolts

Rn.Slip = KhKSNSPt = 1683k|p

d)bS =1.0
d)RnSIIp = d)bSRnSllp = 1683k|p

checkg := | "OK" if &R gjin = Pyglip = "OK"

"NG" otherwise
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Bolt Bearing Resistance

l H -
Le.int = spPa~ (d’bon + Elnj = 1.875-in

1
Lcend = 2in— (q)bolt + ginj~0.5 =1.438in

L.:= min(l_ L ):1.438 in

c.int> —c.end

n.bear = (2'4'¢bolt'[w":u) if Lo 2y = 46.98-kip

(1.2-LC-tW-Fu) otherwise

ORy pear = Pob Rn.bear = 37.584-kip

checkyg:= |"OK" if ¢R > P = "OK"

n.bear u.str

"NG" otherwise

Bolt Tension Capacity

Rp ten = 0-76-Ap-Fp = 71.628 kip

Ppy = 0.80

®Rn ten = PpbRn.ten = 57-303 kip

"OK" if ¢R >P ="OK"

checklo.a = n.ten 2

u.str

"NG" otherwise

Combined Tension and Shear

PU.SU’

I:{n.shear

2
F’u.str .
—] otherwise

0.76-Ap-F e |1 -
b ub
[‘bRn.shear

PR ts = P Ry 15 = 44.533 kip

checkgp = ["OK" if oR, 2P gy = "OK"

u.str

"NG" otherwise

= |(0.76-Ay Fyp) if ———<0.33 = 55.666 kip
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WELDED CONNECTION RESISTANCE

Use AISC Table 8-9 to determine capacity of weld group

o8

Z" i
ek :
e
\ x ‘2'3"3‘“ - "D
L ; — 0. 363 " i
\4
€3
Y

e, = 2.363in

e
a=— 0338
IW
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Interpolation from Table 8-9

Klow = 0.2 khigh =03 Aow = 0.3 ahigh =04
At ki,
Clow.1 = 2:33 Chigh.1 = 203
apion— @
(2nigh 2|
Clow = Chigh.1 = (Chigh.1~ Clow.1)~(ah_h—_al) = 2.217
19 ow
At Kpign
Clow.2 = 2.74 Chigh.2 = 239
apigh —
(2nigh—3)
Chigh = Chigh2 ~ (Chigh2 - Clow.z)'m = 2.609
(Chigh ~ Ctow)"(Khigh — kw) | kip Kip
Ctable = | Chigh ~ ” ” — =258 —
( high ~ Iow) in in

C;=10 For E70XX electrode
Dyyeld = 4 Use 1/4" weld
Ry weld = Ctaple'C1-D-ly = 41.097-kip

by = 0.75

Riveld = Gw Rn.welg = 30-823-kip

Sheet no. 11 of 12
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Checkll = "OK" |f (bRWeId > PWeId = "OK"

"NG" otherwise
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DEFLECTION CHECK

Limit deflection in the horizontal direction due to wind loads to 1/240 to reduce vibrations
0.3 P
: (F’ws.pl+ Pws.Iu)’

3-E: Iy

= 0.249:in

Ahoriz =

. | .

limit .= —— = 0.319:-in
240

checky, = |"OK™ if Ay, < limit = "OK"

"NG" otherwise
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[(38 () x2] (#105)= 170 #

/

Wind pa = .52 82 (%) = 226 #

Cwond e = (0.5')(s0) = 25 #

Tee ppt = (3)(452) 1= 136 &

Fee e = (3) (05 ) (2= 3%

Group Load from AASHTO Standard Specifications for
'Highway Signs, Luminaires, and Traffic Signals

Group 1
Vm_ = 17.0+75= 92.0 #
MpL=  1'x(17.0#)+1.5'x (75#) = 129.5  #+1t
Group 2
Vow= (Vo + 226+ 25)/1.33 = 2579 #
Mosw = (Mp_ +226# x1.5'+ 25# x1") /1.33 = 3711  #%
Group 3
VoLawizeice= (Vo +13.6+3+226/2+25/2 )/1.33 = 176.0
MoLawizsice™ (Mo #+13.6x1.5+3x1+226/2x1.5+25/2 x1)/1.33 = 2518
Gmug: Z codvols
M. = 3711 4= 44 53 +. 4
62
2
_ bh*_ 5 (o) P
S= ik (6 = H.208 1
"] Y453 _ .
_'Fb: E—: O.'ZOB - 2-'.’3?5—' Ps.«

Seeton 5-8

+INTB

#*ft

}1 = 07T F‘J = 0. 7S(36)= 27 kst

FU; 26 ks

.?? ks; > 2’,"/ #Sr.
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