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10-10-23 ROBERT-JAMES & ASSOCIATES, Inc. Sht. 1 of 4
12255 West 187th Street
Mokena, Illinois 60448
(708) 479-8385

File: Blairl078b.mcd

Site:  Audi Naperville
1527 Aurora Avenue
Napezville, Hlinois 60540

Sign Type : 20'-2" overall height, including bottom trim, x 6'-4" wide monolith ID sign with twin poles on
caisson footings.
Drawing No. 2310051 rev. A

Design wind load is based on the 2018 International Building Code { ASCE 7-16 ) using Exposure C and 115 mph wind speed.
Design Wind Speed : (mph.) V:=115.0 Based on Risk Category 11

Velocity Pressure Coefficient at a Height of Less Than 20', Exposure C: Xz:=0.94 Based on Table 29.3-1

Topographic Factor:  Kz¢t:=1.00  Based on Table 26.8-1

Wind Directionality Factor:  Kd:=0.95  Based on Table 26.6-1

"Velocity Pressure : (PSF)  gz:=0.00256+Kz+ Kzt Kd-V*  ¢z=30233 Based on 29.3-1

For Figure 29.4-1

Overall Height: (ft.)  A:=20.17 Overall Width : {ft,) B:=633
Where 's' equals '’ §:=20.17 \\\\\\\“"{éf'g;f'g"f%
S D A %
s B §
=1 —=0.314 g, 0051
h 5 Ex LICE;f;
E] TRUCTUR
Force Coefficient:  Cfi=1.61 Based on Figure 29.4-1 Z ENGINE .i::"-
""mmnm“ﬁ.'e6 §
Gust Effcet Factor:  G:=0.85  Based on 26.9.4 for Other Structures ftf,,f’ Ll N(:;\’“\\\*'\“
T
" _ ,_ >-lOo-25
ASD Conversion Factor:  LCF:=0.60 EXP. 11-30-24 :

Design Pressure : (PSF) Fi=gz.Cf+G-LCF F=24825 Use: WL=249

Reference :  Manual of Steel Construction, AISC 13th Edition.
Tube: ASTMA-500Gr. B Fy=460ksi.; Fb=3036ksi; Fv=1840ksi
Plate: ASTM A-36 Fy =360 ksi, ; Fb=27.00 kst ; Fv =14.40 ksi.

Anchor Bolts 1 ASTM F-1554 Gr.36  Fu=58.0 ksi. ; Ft= 19,14 ksi, ; Py = 1440 ksi.

Reference:  American Congrete Institute, Code 318.14
Rebar: ASTM A-615 Grade 60 Fy =60.0 ksi,

Concrete : 3,000 psi. compressive strength at 28 days.

Design Loads at Grade :
Shear: (lbs.)  ShrGrd:=(20.17-6.33+ WL) ShrGrd=3179.135




10-10-23 ROBERT-JAMES & ASSOCIATES, Inc. Sht. 2 of 4

Moment : { ft.Ibs.) MrGrd==ShrGrd-((z‘gl)ﬂo.os-zo.n)) MiGrd=35267.733

Design of Pole Structures at Grade .

Section Modulus of Tube: (in.3) HSS 5-1/2" x 3-1/2" x 5/16" wall - TubeSM:=9.43

Moment per Pole : ( fLlbs.)  MtPoleGrd =290 MiPoleGrd = 17633.866
. . MtPoleGrd« 12
Bending Stress ! { psi. = 77 = = 22439703
g (psi-) o _ TubeSM S

Area of Tube: (in2) HSS 5-1/2"x 5-1/2"x 5/16" wall -  Tubedrea:=5.85

Shear per Pole: (Ibs.)  ShrPoleGrd =" ShuPoleGrd=1589.567
Shear Stress : { psi. ) f,,::'ghr—m-@i fo=271.721
TubeArea
Unity Check - Poles:  UCPoles = Iy +L UCPoles=0.754 < 1.00 OK

30360 18400

Design of Anchor Bolts at Grade -

Anchor Bolt Diameter : {in.)  AncBlitDia:=1.00

. 2
Stress Area: (in.2) AncBlidrea = M AncBitArea =0.785

({ Based on nominal diameter per AISC 4-3 )

Allowable Tension : (lbs.}  AllwTen:=19140« dncBltdrea  Allwlen=15033

Allowable Shear : (Ibs.)  AllwShr:= 14400« AncBitdrea  AllwShr=11310

Number of Anchor Bolts in Tension per Pole:  NoZTen:=2
Front to Back Distance Between Anchor Bolts : (in. )  Lvedrm:=15.75

Tension Load per Anchor Bolt: (1bs.}  TendncBli:= MiPoleGrd-12 TenAncBli=6717.66

NoTen+ Lvrdrm

Number of Anchor Bolts in Shear per Pole :  NoShr:=4

Shear Load per Anchor Bolt : (1bs.)  ShrdneBlr:= ShrPoleGrd ShrAncBlt =397.39

NoShr

Unily Check :  UCAncBlis = HANCBH | SheAncBI 1o p opiis—0.482 < 100 OK

Anchor Bolts AllwTen AllwShr




10-10-23 ROBERT-JAMES & ASSOCIATES, Inc. Sht. 3 of 4

Allowable Bond Stress: (Ibs./in2)  Us= (l [ A8-V3000 | 431453
2 AncBitDia

Development Length : (in.) Ld ::M Ld=16.267
U+w-AneBltDia

Embedment Length : (in. ) AncBlitEmb:=36—6.0  AncBltEmb=30

{ 36" overall length mious 6" of thread projection. }

Unity Check : UCABEmbi=—4 ___ UCABEMb=0542 <

Anchor Bolt Embedment AncBltEmb

1.00 OK

Use: Four(4) 1" Diameter x 36" long with 6" of top thread and 3" of bottom thread per pole.

Desipn of Base Plates at Grade :

Plate Thickness : (in.) PlhThk:=0.875 Plate Width : (in.) PlsWdih:=18.875

Trangfer Distance ;: (in. )  PL§S:=4.71 {Measured in AutoCAD to gussets. )

TenAncBlt« NoTen » PLS+ 6

Minimum Thickness Required ; (in.)  RegdThi:=
(Pitwdth » 27000)

RegdThk=:0.863

ReqdThk
PleThic

Unity Check - Base Plate :  UCBasePlt:= UCBasePlt=:0.986 <

1.00 OK

Use:  3/4" thick x 18-7/8" x 18-7/8" base plates with four { 4) 1-3/16" diameter holes on a

15-3/4" square bolt pattern with gussets,

Design of Caisson Footings :

Overturning Moment per Footing : ( f.Ibs. ) Mu = MitPoleGrd
Shear per Footing : (1bs.) Va = ShrPoleGrd
Applied Lateral Force : (1bs.) P:=Va

Allowable Tateral Soil Pressure : (1bs./ft.2 per ft. )

Diameter of Round Footing : (ft.)

Distance in Feet From Ground Surface := Ma

to Point of Application of "P" Va

Depth of Footing Below Grade @ ( ft.)

Allowable Lateral Soil Bearing Pressure Pursuant Sli=di. (I'P:;ﬂ

to the 2018 International Building Code Section
1807.3.2.1 and Table 1806.2.

Ma=17633.866
Va=1589.567
P=1589.567
LP:=250
bl:=25

h=11.094

dl=6.5

S1=720417
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Ai=234._ L A=2.065
SI-b1

d2::(’;)-(1+( 1+4.36-j)) 2=6135 < di=65 OK

Check Tensile Stress in Footing :

Overturning Moment About Heel Point ; ( ft.lbs, ) Mh=Ma+ (Va -dl) Mh=27966.055
Treat as a cantilever at bottom.
Compressive Strength of Concrete ; { psi. ) Je:=3000
Yield Strength of Rebar : ( psi.) fy=60000
3

Section Modulus of Footing : (in3) Swi= ”(17;—212) Sw==2650.719
Tensile Stress in Concrete : ( psi. ) Ji= (%—12)) fi=126.604

w
Allowable Concrete Stress : ( psi. ) $re=065- (5 V7 ) $F1=178.01 > fi=126.604

REBAR NOT REQUIRED FOR STRESS

Besign of Temperature and Shrinkage Steel in Caisson :
Moment for USD Design : Mu=1.7+Mh Mu=47542.293

d={(b1+12)+.80) -3 d=21

ToPlot for" ju™: coejf::—M coeff=0.014 Jui=088

Jeeble12:d"
Required Area: {in.2) As= Myl As=0.572

Jurfi-d+0.90

Rebar Size : Number:i= 5

( ]‘Jzﬂinﬁber)2

ﬂ .
Rebar Area: (in2) Area:= 48 Area=10,31
Number Required ; ( As ) +2=3.727 Use four (4 ) #5 Rebar x 6'-0" LG. equally spaced on a 24"
Area circle with nine { 9 ) #3 Rebar ties. The top three (3 ) ties in

the first 5", three ( 3 ) on 8" centers and the remaining three
(3)on 14" centers.

:n-blz-d}'
4.27

CY=1.182 Bach

Quantity of Concrete ; (yds.3) CY:

Sht. 4 of 4




USE (4) 5 REBAR x §'-0" LG,

3-glg" EQUALLY SPACED ON 24" CIRCLE
POLE CENTERS w/(8) #3 TIES. TOP {3) TIES IN
" THE 15T 5%, (3) ON B” CENTERS,
_._Eé _Tzé/sc - REMAINING (3) ON 14" CENTERS.

ELECTRICAL _/

Kss A

CCNDUIT -
#2'-6" 154" —= "
CONCRETE Yo pusseTs
PLAN VIEW 7
QTY. CONCRETE: 1.2 CU, YDS. EACH I/a
'—-4" 15%1: _{
) [
594 50. OPEN o
(,e w/RI4" CORNERS
D00 <t——
= 15%4" 1874"
A #135" (4) FOR 81" L 19
ASTH F-1554 Gr. 36 J
ANCHOR BOLTS T, o
BASE PLATE DETAIL
74" ASTM A-36 STEEL
= _{
] —_—
< B 3
S & THREAD
) f
& L
1H27
HSS 55" % 556" x 5{g” WALL 3"
L~ ASTH A-500 Gr. B TUBE TACK
WELD
[ NUT
, : 3 THREAD]
! [y B ] GRADE ANCHOR BOLT DETAIL
NN E B N #1" ASTM F-1554 Gr. 36 STEEL
PER SRIFEW TR
EOCAL CODE &g lints T
Ew ====§%\*‘ <& USE (4) #5 REDAR x 6°-0” Lo,
& by 7 % EQUALLY SPACED ON 24" CIRCLE
=, 2 ELECTRICAL “ w/(9) #3 TIES. TOP (3) TIES IN
28 T coNpuT P THE 1ST 5%, (3) ON 8" CENTERS,
e ] ] REMAINING (3) ON t4" CENTERS, \\\“.....m.,,,%
. — ; £
& £5
3" YR, BB £
i L‘concnm g

CLEAR

FOUNDATION DESIGN HOTES:

Lo

[H [V
ELEVATION VIEW

1. Conerele shall have o minfmum compressive strength of

3000 PSI at 28 days.

2. Reinforelng steel shall ba ASTM A=815 Gr, 60,

3, Colsson footings dasignad using a soll bearing force of
If these self condiflens do not exlsl, '?EV| vy

Fendrlch Engineering, Inc.
305 Fost Monroe Streat, Springflald lllinols 62701

Reberl—Jumes & Assoclates, Inc,
phione: 70B-479-8385 fax: 708-470-3305 emncik 1jo37Geomeas).net

20'-2" OAH TWIN POLES FOR 19'-0"
x 6'=4" MONOLITH ID SIGN

A BT, pogan [E gp pop 25 | SCME [DRAWING HUMBER | SHEET [ REV,
HOME
T ) H0GAN [E 12 0ol 25 2310051 [10oF 1] A

250 PSF per foot Loteral,

1§ 1& the Ereclor's rasponsibllity to have o new bese designed
for the exlsting soll gonditions by o Licensed Strustural Engineer,
4, Anchor bolfs shall ba ASTM F-1554 Gr. 35 sleel.

DESIGN WIND L.OAD:

Based on the 2018 Internallonal Building Code {ASCE 7-16)
using Rlsk Category Il, Exposure € and 115 mph wind speed,

/‘
"'C"ﬂLn{uﬁ'I\\“"
i~
EXP. 11-30-24
SITE:
Audi Naperville

1527 Aurora Avenue
Naoperville, lWincis 60540

A |10 0d1 23 |RELEASED FOR_PERMITTING

T3 FogAR

DESCRIPTION | AprovD

i

LLINOIS DESIGN FIRM_LICENSE NC. 184.001794




