Akers Signs

LRC
JOB # 16284

Structural Engineering Calculations for:

Per PA Building Code
Nominal Wind Speed = 90 MPH
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WIND LOADS

Project: Akers Signs
Descript:
Ref:

INote #1 Basic Wind Speed is the 3 second gust @ 33 ft.above ground exposure
Basic Wind Speed= 90 mph

Exposure= C flat terrain, generally open for 1/2 mile.
Cog= 1.2. sigws, flagpoles and lightpoles
Note #4 Cq= Pressure Coefficient I Kz

Calculation of Design Wind Pressures 0.85
0.9
Height (ft): {gs) {6))] (CH = Wind Pressure 0.94
0.98
15 17.6 0.85 1.2 18.0 psf 1.04
20 18.7 0.85 1.2 19.0 psf 1.09
25 19.5 0.85 1.2 19.9 psf 1.13
30 20.3 0.85 1.2 20.7 psf 1147
40 21.6 0.85 1.2 22.0 psf 1.21
60 23.4 0.85 1.2 23.9 psf 1.24
80 25.1 0.85 1.2 256  pst 1.26
100 21.3 0.85 1.2 21.8 psf 1.31

120 21.9 0.85 1.2 22.3 psf

160 22.2 0.85 1.2 227 psf

200 231 0.85 1.2 23.6 psf

300 15.0 0.85 1.2 15.3 psf

400 15.0 0.85 1.2 15.3 sf
|Note #5 Design Wind Pressu

Seismic Load Comparison

Seismic Zone= 1
Z= 0.1
I= 1.0  standard structures
Cp= 2.0
Wp=  15.0 psf, typical sign box with structure
Fp= Z)()(Cp)}(Wp)= 2.3  psf IDesign Base Shear I
Note: Less than wind pressure above, so seismic not a factor I
and wind governs calculations
Note #2 Signs use a Wind Importance Factor, (Iw) of 1.0 |

Note #3 Not ﬂgelicable I ﬁsmq%
,: i = N W E "

Seismic Use Group
Spectral response coefficients Sds = .17 Sd1 =.04

Site class D _fw*m
|[Basic seismic force resisting system from Table 1617.6 #7 ICHOLAS 4 H}MPH(E
ot A 7 ;
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STEEL COLUMN DESIGN

Descript: Akers Signs
Ref: Manual of Steel Construction, AISC 9th Edition

Areas Subject to Wind Forces
Height Widih Area Centroid  Wind
Description (ft) (1t) {sqit) (ft) (psf)

1)} sign wind 8.67 14.00 121.38 19.7 18.0
2) cover 18.0
3)
4)
5)
6)
7)
8)

Calculation of Design Forces at Critical Heighis

y (1) ME) V) vy M@ V#)
@ grade 43,041 2,185
25.33 72.50
72.50

Column Support Design Table

# of Column _(}‘_q_lumn Length Start End Sleeve S act 3]
Cols Type S Elev Elev Depth
15) (i) {ft) (f) (in) (in"3) (ksi)

A ts 8XX.25 24.00 24,00 N/A 18.80 27.5
ts #DIV/Q! 00 10.00 15.00  #DIV/O!  #DIV/O!  #DIV/0!
3 #DIV/O! #DIV/O!  #DIV/O!  #DIV/O!

TS #DIV/O! 72.50 7250  #DIV/Ol  #DIV/Ol  #DIV/Ol
FALSE 72.50 72.50 FALSE  #DIV/0!
FALSE 72.50 72.50 FALSE  #DIV/0!

Allowable Bending Siresses

Column  Column Criteria Stress increase factor=  1.00
Type Size

fs 8XX.25 b/t <238/sqr(Fy) so... Fb= 0.6Fy 276  ksi

ts #DIV/0! b/t #DIV/0! so... Fb=#DIV/0! #DIV/O! Ksi

ts #DIV/0! b/t #DIV/0! so... Fb= #DIV/0!  #DiV/O! ksi

TS #DIV/0! b/t #DIV/0! so.. Fh= #DIV/Ol  #DIV/O!
FALSE help #N/A so.. Fb= #N/A #N/A
FALSE help #N/A so... Fb=  #N/A #N/A

N\fi’g «a\
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LATERAL BEARING PIER AND CAISSON FOOTINGS

# Footings= 1 Moment/Footing, M= 43,041  |b-it
Pass lat soil res, g= 200 psf Composite Centroid, h= 19.70 ft
Equiv Concentrated Load, P=M/h= 2,185 b

ft, parallel to sign face
. ft, peypendicular to sign face
Depth, D= (A/2)(1+ SQR(1 + (4.36h C)): 4.4 it

S1= (2)(q)(DIB)= psf
b= Sgri{W"2 + L"2)=  11.3 ft
A= (2.34)(P)/ (S1)b)= 0.8

Round Caisson

Diameter, b= 3.00 ft, round augered hole
Depth, D= (A/2)(1+ SQR(1 + (4.36h)/A))=  4.46 ft

S1=(q)(2)(D/3)= 607 psf
A=(234P)/(S1)(b)= 1.36

Founcdation Bearing Check

Allowable Bearing Pressure= 2,000 psf

Square Round
SignWt= 1,100 Ib SignWt= 1,260 b
Base Wi= 42,430 b Base Wt= 4,725 |b
Area=  64.0 sq ft Area= 7.1 sq ft
qgmax= 680 psf, soil gmax= 847 psf,sail
OK, with depth increase OK, with depth increase

Concrete Yolume

Qutside Width of Column= 8 in
Depth of Column in Footing= 0 ft
Volume of Concrete per Footing= 1.2  cubic yards (+-)
Total Order Volume of Concrete= 1.2  cubic yards (+-) . *3:;-&
N d’ffms TERer ) Qt}
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BASE PLATE AND ANCHOR BOLTS
Project: Akers Signs
Descript:
Ref: AISC Steel Design Guide Series 1 (1990), Column Base Plates
Plate Design
i of Base Plates= 1
Maximum Column Dimension, OD=  8.00 in, perpendicular to sign face
Number of Bolts, n= 2 per line front and back
Compressive Strength of Concrete, f'c= 3,000 psi at 28 days
Moment / Base Plate, M= 43,041 Ib-ft
Bolt Line Spacing, L= 24.00 in, from front to back
Base Plate Dimensions: N= 38.00 in B= 36.00 in
Tension per Bolt Line, T= 21,521  Ib, = M/L (simple moment couple)
Maximum Moment on the Plate, Mpl= 172,165 Ib-in, = (T)({L-OD)/2)
Plate Thickness w/o Gussets, t=  1.09  in, = Sqrt((6M)/(0.75Fy(4/3) Beff))
Anchor Boli Design
{using A36 threaded rod with embeded end nut)
Tension per Anchor, Ta= 10,760 Ib, = T/n
Req. Gross Area of Anchor Bolts, Ag=  0.42  sqin, = Ta\0.33Fu (1/3 inc)
Min. Diameter of Anchor Bolts, D= 0.73 in
Actual Bolt Diameter to be Used=  1.000 in
Req Proj Concrete Surface Area, Ap= 85 sq in, = Ta/(2 sqrt(f'c)) (1/3 inc)
Req Embeded Bolt Length, L=  20.00 in, = sqrt(Ap/3.14), min 20D
Min. Spacing to Edge of Concrete=  20.00 in
Min. Spacing Between Bolts in a Line,s= 40.00 in, =2L
Actual Spacing Between Bolts ina Line, s=  24.00 in
# of Overlaps= 1
Revised Ap Based on Overlap= 925.72 in"2
Actual Shear Capacity of Concrete Cone= 134,872 |b (1/3 inc) OK
Shear stress per bolt, fv= 695  psi, = Va/Ab
Allowed Tension Stress with Shear, Fi= 25456 psi, = 0.43Fu - 1.8fv, max 0.33Fu (1/3 inc)
Actual Tension Stress per Bolt, fi= 13,700 psi, = Ta/Ab
OK
FBNE y
Weld Design S| i AR

3)
@) Y
‘{LPHI rEéglg‘”l sty (O
NicHo; Lig 4 A i
I

(check connection of base column to plate, pipe and square tube only)

",
SN |

’IfTP HOS
(o YTy Ty TR i -
e i /

74
I’;\ _-f;-isf

Shape of Column= s (R=round, S=square)
Fillet Weld Leg Size,a= 0.25 in
Section Modulus of Weld, Sw= 21.44 in3, = 1.34(b"2)(a)
Actual Weld Stress, fw= 24,090 psi, = M/Sw
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