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TOTAL SQFT =49.50 @
PART # LCH-PYE-1081-01
ESTIMATE # 187459

MATERIALS FOR FREE STANDING SIGN I ] . k‘ :

EXT.FILLER: 000" ALUMINUM .
SIGN & AWNING CO INC

FRAMING: "% 2"x 3/18" ALUM ANGLE

FACES: 125 ALUMINUM

RETANER 1" LUV N T RETANER S 4590 118TH Avenue North

S Lk LU L Clearwater, Florida 33762

BASE: 25" ALUMINUM

SUPPORTS:  DIRECT-RURIED 4° IAMFTER STEEI PIpE

perarreressssssssssl 300-526-3325
COLORS FOR FREE STANDING SIGN

FILLER: MAT JHITE ! RMP-32071- Ty RESISTANT CLEAR SATIN i
FACE BXGMD: MATTHEWS WHITE WONDER MP-32071- W/ LV RESISTANT CLEAR SATIN WWWth 0 maSS|g n.com
BASE - TOMATCH PANTONE 424C SLATE GRAY - W/ LV RESISTANT CLEAR SATIN CLlENT
REVEAL: TOKATOH PANTONE ZE9C NAVY BLUE - WUV RESISTANT CLEAR SATIN HCR FI d
" orida
FABRICATION NOTES Lake City Hospital
1} ROUTED ALUMINUM FACE BACKED W/.177° ACRYLIC . M
7} # 2447 MILKY WHITE ACRYLIC Design Number:
3) & 7328 WHITE ACRYLIC 97209
4) BITRO BLACK DULITE ACRYLIC .
| (L EAR PO Installation Address:
VINYL COLOR 3239 NW York DR
1) TRANSLUCENT: 3M 3630-124 BURNT CRANGE VINYL / FIRST SURFACE Lake City, FL
2) TRANSLUCENT. 3M 3630-124 BURNT CRANGE VINYL / SECOND SURFACE 32055

3) OPAQUE: DIGITALLY PRINTED ON 3M SCOTCHCAL 7725:20 MATTE WHITE
COMPLETE WITH 314 MATTE OVERLAMINATE TO MATCH ORANGE 10% Project Identity Number:
TO 15%DARKER THAN 31 3630-124 BURNT ORANGEVINYL/ FIRSTSURRACE 9y 7()

4] TRANSLUCENT: 3M 3630-36 BLUEVINYL / FIRST SURFACE
Sales Associate: | Project Team:

5) TRANSLUCENT. 3M 3630-53 CARDINAL RED WITH 30 SCOTCHCAL 8519
LISTEE CVERL AMANATE / FIRST &L

F1RS BEAL MT B
PAINT COLOR Dast :
1) MATHEWS PAINT COLOR TO MATCH PANTONE 288 C / “'9 ner: m
UV RESISTANT CLEARSATIN TOP COAT. 1B 09.07.22

2] MATTHEWS WHITE WONDER MP-32071/
UV RESISTANT CLEAR SATIN TOP COAT.

3) MATHEWS PAINT COLOR TO MATCH PANTONE 424 C/
s AN E I

AR Tk T
ELECTRICAL NOTES

Project Updates:
09.12.22 JB - Revisions
09.19.22 JB - Revisions

1) WEATHERPROOF DISCONNECT SWITCH

2) LEDs

3) SIGN ISWIRED AS IS ON SCHEMATIC FOR POWER SUPPLY
4) 10 FT MIN.WHIP / ELEC. PRIMARY

5) LED POWER SUPPLY

i bitro

ELECTRICAL SPECIFICATIONS Underwriters
[ LED MODULES=133 ][ 110 VOLT INPUT Lahoratories, Inc.
BITRO | SECONDARY I| amP. LISTING EB9514
TRANSFORMER [ voLTS | WATTS || INPUT ELECTRIC SIGN
COMPLIES TO UL 48
4 | ASU-100-24U u 9 10 THIS ARTICLE IS INTENDED TO BE INSTALLED I ACCORDANCE
WITH THE REQUIREMENTS OF ARTICLE 600 OF THE NATIONAL
TOTAL 4.0 EI};IESCIMLCODE ANDVOR OTHER APPLICABLE 'LO&HCECSCIEMS
[ {1) 20 AMP-120 VOLT CIRCUIT REQUIRED | ™
). » GROUNDED
\ ELECTRICAL
1~/ CONNECTIONS
3M™ MCS™ Warranty
o P e B ey A P ey O Approval:
\PER 2017 NATIONAL ELECTRIC CODE /]  Mialdid
ALL ELECTRICAL COMPONENTS WILL BE UL LISTED AND APPROVED AS O Approved
PER 2017 NEC 600.3 AND MARKED AS PER NEC 600.4. THE INSTALLATION DATE:
OF THE WIRING WILL BE DONE AS PER FBC 4505.4 AND DESIGNED TO UL 43.
ALL SIGNS WILL BE GROUNDED AND BONDED AS PER NEG 6007 AND O Approved as noted
250422 ADISCONNECT WILL BE PROVIDED AS PER NEG 6006 DATE:
PRMARY ELECTRICAL SOURCE WILL BE SUPPLIED BY CUSTOMER TO d
'WITHIN & FEET OF SIGN LOCATION. THIS SIGN WILL BE BUILT AND i H
INSTALLED IN COMPLIANCE WITH 2017 NEC ARTICLE 800, UL AND FBC. EA?‘EYISC & RC_SmeIt
THIS SIGN 1S A UL LISTED ASSEMBLY PER NEC 600.3 @j ey The dcs.gﬁs,co.-l cents, drawings and

specifications provided are the exclusive
property of Thomas Sign & Awning Company
and may not be reproduced in any way, shape
or fashion without the express written permission
of Thomas Sign & Awning Company

e—————————————————————
THE LOCATION OF THE DISCONNECT SWITCH AFTER INSTALLATION SHALL
| COMPLY WITH ARTICLE 600.6(A} (1) OF THE NATIONAL ELECTRICAL CODE. |

ocument are not considere . . . _
WELD gigned antd sea[ec: and tﬁe ! J h F Dlglta”y Slgned by = —
e JONN John F Dougherty 1 1of2
Date: 2023.01.26
fhes Dou g he rty 14:32:29 -06'00" Local: 727-573-7757




HCA Florida Lake City Hospital
Lake City, FL
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' BILL OF MATERIALS
Ref # Part Number Description Qty Unit wiunit Unit/PS
1 OTSR-X2-BW65 PRIME24V REBEL Bright White 6500K 73 | mods 0.6 136
2 ASU-100-24U 96W-24V Power Supply 1 pcs N/A N/A
3 L3G-LD10U15-24VBW65-230 |L3G DS 100mm-150mm BW, 230mm 60 bars 3.36 26
4 ASU-100-24U 96W-24V Power Supply 3 pcs N/A N/A
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| (L EAR PO Installation Address:
VINYL COLOR 3239 NW York DR
1) TRANSLUCENT: 3 3630-124 BURNT CRANGE VINYL / FIRST SURFACE Lake City, FL
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3) OPAQUE: DIGITALLY PRINTED ON 3M SCOTCHCAL 7725:20 MATTE WHITE
COMPLETE WITH 314 MATTE OVERLAMINATE TO MATCH ORANGE 10% Project Identity Number:
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4] TRANSLUCENT: 3M 3630-36 BLUEVINYL / FIRST SURFACE
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Project Updates:
09.12.22 JB - Revisions
09.19.22 JB - Revisions

1) WEATHERPROOF DISCONNECT SWITCH

2) LEDs

3) SIGN ISWIRED AS IS ON SCHEMATIC FOR POWER SUPPLY
4) 10 FT MIN.WHIP / ELEC. PRIMARY

5) LED POWER SUPPLY

i bitro

ELECTRICAL SPECIFICATIONS

Underwriters
[ LED MODULES=133 ][ 110 VOLT INPUT Lahoratories, Inc.
LISTING EB9514
BITRO | SECONDARY || AMP.
TRANSFORMER [ voLTS | WATTS || INPUT ELECTRIC SIGN
COMPLIES TO UL 48
4 | ASU-100-24U u 9 10 THIS ARTICLE IS INTENDED TO BE INSTALLED N ACCORDANCE
WITH THE REQUIREMENTS OF ARTICLE 600 OF THE NATIONAL
TOTAL 4.0 EI};IESCIMLCODE ANDVOR OTHER APPLICABLE LO&HCECSCIEMS
[ {1) 20 AMP-120 VOLT CIRCUIT REQUIRED | ™
). » GROUNDED
\ ELECTRICAL
1~/ CONNECTIONS
3M™ MCS™ Warranty
T e e e e T Farma e ey T Approval:
\PER 2017 NATIONAL ELECTRIC CODE /]  Mhadadd
ALL ELECTRICAL COMPONENTS WILL BE UL LISTED AND APPROVED AS O Approved
PER 2017 NEC 600.3 AND MARKED AS PER NEC 600.4. THE INSTALLATION DATE:
OF THE WIRING WILL BE DONE AS PER FBC 4505.4 AND DESIGNED TO UL 43.
ALL SIGNS WILL BE GROUNDED AND BONDED AS PER NEG 6007 AND O Approved as noted
250.122. ADISCONNECT WILL BE PROVIDED AS PER NEG 6005,  _ DATE:
PRMARY ELECTRICAL SOURCE WILL BE SUPPLIED BY CUSTOMERTO & d
'WITHIN & FEET OF SIGN LOCATION. THIS SIGN WILL BE BUILT AND i ! H
INSTALLED IN COMPLIANCE WITH 2017 NEC ARTICLE 800, UL AND FBC. EA?_EYISC & RE‘ Smelt
THIS SIGN 1S A UL LISTED ASSEMBLY PER NEC 600.3 @j ey The dcs.gﬁs,co.-l cents, drawings and

specifications provided are the exclusive
property of Thomas Sign & Awning Company
and may not be reproduced in any way, shape

or fashion without the express written permission
of Thomas Sign & Awning Company
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HCA Florida Lake City Hospital
Lake City, FL |

Celebrating 52 Years of Quality Manufacturing and Service
PAINT COLORS {E1) ELECTRICALNOTES [V/1] VINYL COLORS (F 1) FABRICATION NOTES

5'-10" |
| 56 | | 1-4" TOTAL SQFT =49.50 ¢
SIGN LOCATION - 02 | 5-2 PART # LCH-PYE-1081-02

| 1-0”

)
—

| 6 | | 6 ESTIMATE # 187461

3) OPAQUE DIGITALLY PRINTED ON 36 SCOTCHCAL 7725-20 MATTE WHITE
COMPLETE WATH 34 MATTE OVERLAMINATE TO MATCH ORANGE 10%
4] TRANSLUCENT: 3M 3630-36 BLUEVINYL / FIRST SURFACE
5) TRANSLUCENT: 3M 3630- )3 CARDINAL RED WITH 3M SCOTCHCAL 8519

SN

PAINT COLOR
1) MATHEWS PAINT COLORTO MATCH PANTONE 285 C/
UV RESISTANT CLEARSATIN TOP COAT.
2) MATTHEWS WHITE WONDER MP-32071 /
UV RESISTANT CLEARSATIN TOP COAT.
3 ".ATFE\“S PAH\T COLOR TO M, ATCH PANTOIE 424 C/

ELECTHICAL NOTES
1) WEATHERPROOF DISCONNECT SWITCH
2) LEDs
3 SIGM ISWIRED A5 IS ON SCHEMATIC FOR POWER SUPBLY

e RRETEEEEERFLEPPEEREER R

340 NW Commerce Dr.

W
B
(@)
Z
2
0
-3
3
()
a
0]
Y

4,' ‘0 FT MIN. WHIP / ELEC. PRIMARY

4" LED POWER SUPPLY
1 ' [ ' 1 f ' 1 i - — e0ee
. I ] 1 : ' 1 ' : ' 1 ' oo 0
AR oL oL s b' tfo
Lo P Co Design Loads =
I 1 1

4-6" m o m e m |BASIC WIND SPEED, V [136 mPH | LED MODULES= 123 i :;;;LL;;::UT i
! H I ' ! . 1 ' 1 . 1 1 [ T BITRO MP.
VoLt g Lo : A N RISK CATEGORY v TRANSFORMER | VOLTS | WATTS | NPUT |
] 1 1
: ; : - : : IEXPOSURE CATEGORY .B 4 | ASU-100-24U 24 10 |

; : : ; 4" Dia Standard Weight Steel Pipe i DESIGN WIND PRESSURE 29.8 PSF

L ! Drilled Pier, beeeem i - (4.50"0.D., 0.23?"Wg|”, P R ! TOTAL 4.0

Unreinforced FL CERTIFICATE OF AUTHORIZATION NO 31751

3,000 psi Concrete

ASTM AS53 Type Eor S Grade B
or AS00 Grade B or C

| {1) 20 AMP-120 VOLT CIRCUIT REQUIRED |

SIDEA SIDEVIEW SIDEB
New Illuminated Directionals
SCALE: 1/2"=1"-0"
- SADDLE DETAIL SIGN FRAME DETAIL g, SPER 2017 NATIONAL ELECTRIC CODE 7
ALUMINUM °F A g \\ % Pq !J_Glf ;’// ALL ELECTRICAL COMPONENTS WILL BE UL LISTED AND APPROVED AS
RETAIMERS — ( ) SR CEN ,P PER 2017 NEC 6003 AND MARKED AS PER NEC 600.¢, THE INSTALLATION
A — - ‘h} °¢ - \-\ 36‘ ) ’) OF THE WIRING WILL BE DONE AS PER FBC 4505.4 AND DESIGNED TO UL 43.
’ =< s ALL SIGNS WILL BE GROUNDED AND BONDED AS PER NEC 600.7 AND
2" 2"x3/16" E ¥ No 80640 X 250122, A DISCONNECT WILL BE PROVIDED AS RER NEC 600.5.
REMOVABLE . Alum. angle framing = ki * iz TN § FEET O SGN LOGATION. THS SGHWLL BE BULTAND oL e
RETAINING 1 bolted to Steel Angle = '%.. STATE OF -"“"n.. INSTALLED IN COMPLIANGE WITH 2017 NEC ARTICLE 600, UL AND FBC. ;
PANELS T :\IrLEIiEDTED = 04\ - i ‘\'§J$ THIS SIGN 1S AUL LISTED ASSEMBLY PER NEC 6003 s
| 216 < {OR\D (O
\'\_\ i ALUMINUM - A JONTS ///4‘ e < \\\ THE LOCATION OF THE DISCONNECT SWITCH AFTER INSTALLATION SHALL
I \ Main Steel 7, SIONAL PN
- .\\\ 11y ‘\\\ COMPLY WITH ARTICLE 600.6(A) (1) OF THE NATIONAL ELECTRICAL CODE.
REMOVABLE \\, Support | Ty
LENS — \ _— ‘_ I SCOTCH Printed copies of this
I WELD document are not considered O n Dlglta”y Slg ned by
o \_ signed and sealed and the J h F
;?.?:g:ﬂg;?r LA 2 o signature must be verified on JohnF DOUgherty
.. ) NTE 12"0C <) "~ Saddle 2"x 2"x 3/16" any electronic copies DO u h e rt Date: 2023.01.26
. . ' ~— Steel Angle welded ALLIMINUM g y A NE'NA!
A Side Reveal / LENS Detail PLANVIEW \_ ™S to pipe \ NTS PACES 14:34:09 -06'00

Project Identity Number:

TO 15% DARKER THAN 3 3630-124 BURNT ORANGE VINYL / FIRST SURFACE 96070

Sales Associate: | Project Team:

MT

BM

[Designer: | Dote: |

JB

09.07.22

Project Updates:

09.12.22 JB -
09.19.22 JB -

Revisions
Revisions

@) T W = / T 1 HOVIA
. ; | i i | | LER 060" ALUBINUM
\JL HCA Florida 1 | ' _’L HCA Florida 41/2" _:;};% s — SIGN & AWNING CO INC
1 | 10" ATANEE T AL TR 4590 118TH Avenue North
1!' Lake! Clty Hospltaf/ 1} ! ﬁl' Lake Clty Hospital 31/4" e aﬂgf\mh;—j;“wwww Clearwater, Florida 33762
: : 6" SUPPORTS:  DIRECT-BURIED 4° DIAMETER STEEL FIFE 800 526 3325
¢ EMERGENCY A o ~ EMERGENCY g
: i 3_."/27 -AC’S(G\D MATTHEW mn '\-PLSISTiNTCLL;HE.‘-‘I‘IN WWW.thomaSSign.Com
_— ' . . . ! TO M ATCH PANTONE 424C SLATE GRAY - W/ UV RESISTANT CLEARSATIN _
e Ma In E nt rance ' ' 31/2" 9 Mal n: E ntra nce :?\?A_- O MATCH PANTONE 289C NAVY BLUE - ¥/ UV RESISTANT CLEAR SATIN orida
Jo | — HeA Florida
. e, i . 1 1 m — — y Hospital
Visitor Parking { § V|5|tor Parklng ) ROUTED LN A KGO 0. 77 ACRIC Design Number:
— ' ' 3} #7328 WHITE ACRYLIC 97209
g-3" 31/2 1 B | 4) BITRO BLACK DULITE ACRYLIC .
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Underwriters
Lahoratories, Inc.

LISTING E89514

ELECTRIC SIGN
COMPLIES TO UL 48

THIS ARTICLE IS INTENDED TO BE INSTALLED IN ACCORDANCE
WITH THE REQUIREMENTS OF ARTICLE 600 OF THE NATIONAL
ELECTRICAL CODE AND/OR OTHER APPLICABLE LOCAL CODES.

THIS INCLUDE: OF THE SIGN.
™
3M™ MCS™ Warranty
O Approved
DATE:

O Approved as noted

DATE:

[ Revise & Re-Submit

DATE:

The designs, concepts, drawings and
specifications provided are the exclusive
property of Thomas Sign & Awning Company

and may not be reproduced in any way, shape
or fashion without the express written permission
of Thomas Sign & Awning Company
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HCA Florida Lake City Hospital Celebrating 52 Years of Quality Manufacturing and Service

Lake City, FL PAINT COLORS {E1) ELECTRICALNOTES [V/1] VINYL COLORS (F 1) FABRICATION NOTES
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THOMAS Structural Calculations

Sign & Awning Company, Inc. Client: HCA Florida Lake City Hospital
4590 118th Avenue North Project Identity No.: 96070
Clearwater, Florida 33762 Design No.: 97209

Florida Certificate of Authorization No. 31751

Installation Location: 3239 NW York Dr, Lake City, FL
Description: 9' OAH Monument Signs; Sign Locations 01 & 02

Engineering Calculations
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Florida P.E. No. 80640
Wiy,

Code: Florida Building Code, 7th Edition (2020) - Building \\\\\\;\-EQ.U.‘G/? /&/
Do L CENS P
- : Sg e
JOhn F Dlgltally Slgned §5 No80B4O % -
= * e
by John F =R\ STATEOF il -
a‘os

Doughert pougherty 28 ronoh S
Date:2023.01.26  “uoNak (W

y 'I 4:35:34 _06'00' Printed copies of this

document are not considered
signed and sealed and the
signature must be verified on
any electronic copies



THOMAS Structural Calculations

Sign & Awning Company, Inc. Client: HCA Florida Lake City Hospital
4590 118th Avenue North Project Identity No.: 96070
Clearwater, Florida 33762 Design No.: 97209

Florida Certificate of Authorization No. 31751 Prepared by: John F. Dougherty

Florida P.E. License No. 80640

Installation Location: 3239 NW York Dr, Lake City, FL

Sign geometry:
Sign Height, s 9.00 feet
Sign Width, B 5.50 feet
Sign Face Area, As 49.50 square feet
Height from grade to top of sign, h=s= 9.00 feet
Say sign weighs 5 psf
Then total weight = 248 |bs
Thickness of sign, t 1 feet
Lateral wind area, Alat=ts = 9.00 square feet

Florida Building Code 7th Edition (2020) Building (FBC 7th)

Table 1604.5; Risk Category v
Fig. 1609.3; Ultimate Wind Speed, Vult 133 mph, interpolated
Use Vult 136 mph
1609.4.2; Surface Roughness B Suburban
1609.4.3; Exposure Category B
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THOMAS

Sign & Awning Company, Inc.

4590 118th Avenue North

Clearwater, Florida 33762

Florida Certificate of Authorization No. 31751

Installation Location: 3239 NW York Dr, Lake City, FL
For free-standing solid signs, apply ASCE 7 provisions.
ASCE 7-16 Chapter 29 Wind Loads on Building Appurtenances and Other Structures...

Structural Calculations

Client: HCA Florida Lake City Hospital
Project Identity No.: 96070

Design No.: 97209

Prepared by: John F. Dougherty
Florida P.E. License No. 80640

Figure 29.3-1 Clearance ratio, s/h = 1.00
Aspect ratio, B/s = 0.61 <2; Case Cdoesn't apply
Cf for Case Aor B 1.53
Cfcl for Case C,0tos 0.00
Cfc2 for Case C, s to 2s 0.00
Cfc3 for Case C, 2s to 3s 0.00
Cfc4 for Case C, 3s to 4s 0.00
Table 26.10-1; Kh = 0.57
Table 26.6-1, Directionality Factor, Kd 0.85 for free standing signs
Section 26.8.2, Topographic factor, Kzt 1.00
Velocity pressure,
gz = gh =0.00256 Kz Kzt Kd Vasd® = 22.9 psf
Section 26.11 gust effect factor, G 0.85
Design wind pressure (Case A)=qz G Cf = 29.8 psf
Eq. 29.3-1, F=gh GCf As
Case Aand Case B, Fpg = 1475 b
Case C,F1=gh G Cfcls’= 0 |bapplieds/2 = 4.50 feet from end of sign
Case C, F2=qh G Cfc2 st= 0 Ibapplied 3s/2 = 13.50 feet from end of sign
Case C,F3=qh G Cfc3s’ = 0 Ibapplied 5s/2 = 22.50 feet from end of sign
Case C,F4=qh G Cfc4s’= 0 lbapplied 7s/2 = 31.50 feet from end of sign
Total force, XF. = 0 lb
Lateral load, Flat = say gh G Cf Alat = 268.12 |b (assumes Cf = 1.00)
To be shown on construction documents:
ULTIMATE DESIGN WIND SPEED, Vult (3-SECOND GUST): 136 mph
RISK CATEGORY: IV
EXPOSURE CATEGORY: B
DESIGN WIND PRESSURE: 29.8 psf

20f 7
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THOMAS Structural Calculations

Sign & Awning Company, Inc. Client: HCA Florida Lake City Hospital
4590 118th Avenue North Project Identity No.: 96070
Clearwater, Florida 33762 Design No.: 97209

Florida Certificate of Authorization No. 31751 Prepared by: John F. Dougherty

Florida P.E. License No. 80640

Installation Location: 3239 NW York Dr, Lake City, FL
For One Support Pole:

Case B ASCE 7, Fig. 29.3-1; F,z applied 0.2B = 1.10 feet from center of sign
Torsion = F,g (0.2B) = 1,622 ft-lb
F applied 0.05h = 0.45 feet above center
Pole base moment, Mxg = F,g(0.55}h = 7,300 ftIb*
Vg = Fag = 1475 |b
Vyg = Flat = 268.1 b
Pole base moment, My, = Vy, (0.55h) = 1327.2 ft-lb™®
Case C Total load, V¢ = Fpp= 0lb
Pole base moment, Mx. = Vx, (0.55)h = 0 ftlb*
Torsion, T=F1 (B/2-s/2) + F2 (B/2-3s/2) + F3 (B/2-5s5/2) + F4 (B/2-7s/2)
T= 0 ft-lb
Vyg = Flat = 268.1 b
Pole base moment, Myg = Vyg (0.55h) = 1327.2 ftlb™®
Case B Case C| Maximum
Vx = 1,475 0 1,475| b
Mx = 7,300 0 7,300 ft-Ib at grade™®
Torsion 1,622 0 1,622 ft-Ib
My = 1,327.2 1,327.2 1,327| ft-Ib at grade*
Vy = 268.1 268.1 268| Ib
** Resultant V=(Vx“+Vy?)? = 1499 268 1,499] Ib
** Resultant M=(Mx*+My?)? = 7419 1327 7,419| ft-Ib at grade*

* Moment is greater below grade; see drilled pier design
** Use resultant base shear and moment for drilled pier design

For load combination 1.0 DL + 0.6 Wind

Vx = 885 I|b

Mx = 4,380 ft-lb at grade™
Torsion 973 ft-lb

My = 796 ft-Ib at grade™

Vy = 161 Ib

% — 2 231/2 _

Resultant V=(Vx"+VWy") ' = 899 I|b

** Resultant M:(I\/I)<2+I'\/|\;2]'1"’2 = 4,452 ft-lb at grade™®

3of7
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THOMAS Structural Calculations

Sign & Awning Company, Inc. Client: HCA Florida Lake City Hospital
4590 118th Avenue North Project Identity No.: 96070
Clearwater, Florida 33762 Design No.: 97209

Florida Certificate of Authorization No. 31751 Prepared by: John F. Dougherty

Florida P.E. License No. 80640
Installation Location: 3239 NW York Dr, Lake City, FL

For short, free-head pier in cohesionless soil

Lateral load applied to pile at grade, Pa = 899 |b Torsion, T= 973 ft-lb
Moment applied to pile at grade, Ma = 4,452 ft-lb
Resolve Pa and Ma into a load applied at a height e abhove grade
e=M/P= 5.0 feet
Diameter of the pier, b = 18 inches = 1.5 feet

Note: Thomas Sign's standard truck-mounted augers are 18, 30 and 36 inches diameter X 14' max depth,
48" diameter x 6' max depth
and the hand-held power auger has 6", 8" and 12" diameter bits.

Embedded length below grade, L = 4.5 feet
Assume angle of friction, ¢ = 30 degrees
Rankine coefficient of passive pressure, Kp =
tan’(45+¢/2) = 3.00
Unit weight of soil, v = 110.0 pcf

Using Brom's method:
The load that will cause soil failure,
Pt=ybLKp/2/(e+l)= 23866 |b
Pt >=Pa; OK

Distance from grade down to the point of
zero shear {(max moment),

f={2Pa/(37bKp)}/* = 1.10 feet
Mmax = Pa (e+f)-Paf /3= 5,111 ft-lb
Moment magnification = Mgrade/Mmax = 1.148

Check stresses in the sign pole embedded in concrete pier.

Perimeter area of pier, Ap = 2n{b/2)(12L) = 3054 sqin
Shear on soil-concrete interface = 12T/(b/2)/Ap = 0.42 psixl44 = 61 psf
average soil pressure = 110 pcf{L/2) = 247.5 psf
say friction coeficient, fr = 0.3
friction force = 74.25 psf
Factor of Safety against turning=74.3 /61 = 1.21 >1.00; OK

The auger-drilled pier spreads support reactions from the main steel support onto the supporting soil, but does not directly
carry structural shear or bending moments. Those forces remain in the main support, embedded in the pier. So the concrete
does not need to be reinforced to carry the loads.
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THOMAS

Sign & Awning Company, Inc.

4590 118th Avenue North

Clearwater, Florida 33762

Florida Certificate of Authorization No. 31751

Structural Calculations

Client: HCA Florida Lake City Hospital
Project Identity No.: 96070

Design No.: 97209

Prepared by: John F. Dougherty
Florida P.E. License No. 80640

Check: ASTM A53 Type E or S, Grade B Fy = 35 ksi
PipedSTD
W (Ib/ft) A oD 1D thom t des D/t Iy
10.8 2.96 4.5 4.03 0.237 0.221 20.4 6.82
Z, Sy ry Iy zZ, S, ry J
4.05 3.03 1.51 6.82 4.05 3.03 1.51 13.6
From drilled pier design, Max Resultant Moment, M = 5,111 ft-lb
Resultant Lateral load on pole, Rb = 899 Ib
Torsion, T = 973 ft-lb
Free length of cantilever, h = 9.00 feet
Center of load applied above grade, H=0.55 h = 4.95 feet
Weight of sign = 248 |b
AISC Table B4.1, sect 15 D/t = 20.40
In compression; Ar=0.11E/Fy = 91.14 >D/t; non-slender element
In flexure; Ap = 0.07 E/Fy = 58.00

wr=0.31E/Fy=

AISC Chapter E; Compression

AISC Section E1 Qc=

AISC Section E2 Effective length factor, K=
KI/r = K(12H)/rx =

AISC Section E3 V2 2

4.71 (E/Fy)

AISCEq. E3-4;Fe =

AISC Eq. E3-2; Fer=
AISCEq. E3-1; Pn=Fcr Ag =
Allowable compression strength, Pc = Pn/Qc =

Pole weight

H

Weight of pole =

Weight of sign =

Required compression, Pr =

256.86 compact section

1.67

2.10 for cantilever
82.61

136 >=Ki/r

41.9 ksi
24.7 ksi
73 kips
44 kips

10.8 Ib/ft

4,95 feet

535 Ib

248 b

301.0 lb=
0.30 <= 44; OK

0.30 kips
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THOMAS Structural Calculations

Sign & Awning Company, Inc. Client: HCA Florida Lake City Hospital

4590 118th Avenue North Project Identity No.: 96070

Clearwater, Florida 33762 Design No.: 97209

Florida Certificate of Authorization No. 31751 Prepared by: John F. Dougherty
Florida P.E. License No. 80640

AISC Chapter F; Flexure Qb= 1.67

AISC Section F8 0.45E/Fy = 372.9 D/t < 0.45 E/Fy; Sect F8 Applies

Section F8.1; Yielding
Eq. F8-1; Mn=Mp=FyZ = 142 kip-in

Section F8.2; Local Buckling
For compact sections Section F8.2 does not apply

For non-compact sections; Eq. F8-2; Mn = 197 kip-in
For slender walled sections; Eqg. F8-3; Mn = 1,421 kip-in
Mn = 142 kip-in
Allowable moment, Mc = Mn/Qb = 85 kip-in
Required moment, Mr = 5,111 ft-lb= 61 inch-kip
61 <=85; OK
AISC Chapter G; Shear Q= 1.67

Section G6; Lv is undefined since transverse shear is constant
Section G6; Eq. G6-2a; Fcr= N/A

Eq. G6-2b; Fcr= 245 ksi
Vn=FcrArea/2= 363 kips
Allowable transverse shear, Vc = Vn/Qv = 218 kips
Required transverse shear, Vr = 899 b= 0.90 kips
inch-kip

0.90 <= 218; OK
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THOMAS Structural Calculations

Sign & Awning Company, Inc. Client: HCA Florida Lake City Hospital
4590 118th Avenue North Project Identity No.: 96070
Clearwater, Florida 33762 Design No.: 97209

Florida Certificate of Authorization No. 31751 Prepared by: John F. Dougherty

Florida P.E. License No. 80640
AISC Chapter H; Combined Forces
Section H3.1 Qt= 1.67

HSS torsional constant, C = H(OD—t)zt,fZ = 6.36

Fcris largest of eq. H3-2a and eq. H3-2b but shall not exceed 0.6Fy

Eq. H3-2a; Fcr = 227 ksi
Eq. H3-2b; Fcr= 189.4 ksi
0.6Fy= 21.0 ksi
Use Fcr = 21.0 ksi
eqH3-1;Tn=FcrC= 133.5 in-kip
Allowable torsion, Tc=Tn/Qt = 79.9 in-kip
Required torsion, Tr = 973.3 ft-lb = 11.68 inch-kip

11.68 <= 80; OK

AISC Section H3.2; eq. H3-6
(Pr/Pc)+(Mr/Mc)+{(Vr/Ve)+(Tr/Tc)} <=1.00
0.75 <=1.00; OK

Deflection
Deflection due to load Rb, A =Rb (12H}3)’[3Elx} = 0.32 inches
2(12H)/120 = 0.99 inches*
0K

* Uses span = 2H in accordance with building code for cantilevers
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HCA Florida Lake City Hospital

Lake City, FL

SIGN LOCATION - 03
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4" |4
2
712" /..I,L HCA Florida
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Celebrating 52 Years of Quality Manufacturing and Service

|
PAINT COLORS {E1) ELECTRICALNOTES [V/1] VINYL COLORS (F 1) FABRICATION NOTES

New Directionals SIDEA

SIDE VIEW

SIDEB

29"

- Drilled Pier,

Dg_I Unreinforced

3,000 psi Concrete

SCALE: 1/2"=1"-0"

John F
Dougherty

TOTAL SQFT = 10.40%
PART # LCH-PUE72-03

ESTIMATE # 187462

MATERIAL FOR FREE STANDING SIGN

FACES: 1257 ALUMINUM

ERAME 23 125 ALUM TUSE
ELLLERTOR CAS 090" ALUBININ

SUPPORTS DHRECT-RURIED SOR AVIMTRFS:

ALLOY 6063-T52; 330,188 0R THICKER
ALLOY 6061-Té; 3X3IX0.09570RTHICKER

COLOR FOR FREE-STANDING SIGN

FACES:  NOTED
LLER:  TO MATCH PANTOME 7578 CORANGE
SUPPORTS: TO MATCH PANTONE 289 C BLUE
VINYL COLOR
1) REFLECTIVE: DIGITALLY PRINTED GRAPHICS ON
3M 680-CR-T0WHITETO MATCH:
- PANTONE 7579 C ORANGE
- PANTONE 289 C BLUE
- PANTONE 7427 CRED
- BLACK
2} OPAQUE: 3M SCOTCHCAL 7725-22 MATTE BLACKVINYL.
PAINT COLOR
1) PAINT TO MATCH PANTOME 289 C BURNT ORANGE
{ UV RESISTANT SATIN TOPCOAT
2 PAINT TO MATCH PANTOME 7579 C NAVY BLUE
{ UV RESISTANT SATIN TOPCOAT

1 HOIVIA

SIGN & AWNING CO INC

4590 118TH Avenue North
Clearwater, Florida 33762

800-526-3325

www.thomassign.com

CLIENT

HCA Florida
Lake City Hospital
Design Number:

97209

Installation Address:

3239 NW York DR

i

3) MATTHEWS WHTE WONDER MP-32071 / UV RESISTANT SATNTOPCOAT Lake City, FL

Design Loads

PER FL BLDG CODE, 7TH ED (2020)

[BASIC WIND SPEED, v [136 MPH
[RISK CATEGORY [1v '
|[EXPOSURE CATEGORY |8
[DESIGN WIND PRESSURE |333PsF |

FL CERTIFICATE OF AUTHORIZATION NO 31751
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HCA Florida Lake City Hospital

Lake City, FL

SIGN LOCATION - 18
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Drilled Pier,
Unreinforced
3,000 psi Concrete

TOTAL SQFT =13.70%
PART # LCH-PU72-18

ESTIMATE # 187466

MATERIAL FOR FREE STANDING SIGN

FACES: 1257 ALUMINUM

ERAME 23 125 ALUM TUSE

ELLLERTOR CAS 090" ALUBININ

SUPPORTS DHRECT-RURIED SOR AVIMTRFS:
ALLOY 6063-T52; 3x3x0.188"OR THICKER

ALLOY 6067-Té; 3X3IX0.0957ORTHICKER

COLOR FOR FREE-STANDING SIGN

FACES:  MWOTED
FILLER:  TOMATCH PANTONE 7579 C ORANGE
SUPPORTS: TO MATCH PANTONE 289 C BLUE

VINYL COLOR

1) REFLECTIVE: DIGITALLY PRINTED GRAPHICS ON

3M 680-CR-T0WHITETO MATCH:

- PANTONE 7579 CORANGE

- PANTONE 289 C BLUE

- PANTONE 7427 CRED

- BLACK

21 OPAQUE: 3M SCOTCHCAL 7725-22 MATTE BLACKVINYL,

PAINT COLOR
1) PAINT TO MATCH PANTONE 289 C BURNT ORANGE
/ UV RESISTANT SATIN TOPCOAT
2} PAINT TO MATCH PANTONE 7579 C NAVY BLUE
/ UV RESISTANT SATIN TOPCOAT

Design Loads

PER FL ELDG CODE, 7TH ED (2020)

[BASIC WIND SPEED, V 136 MPH |
|RISK CATEGORY (v '
|EXPOSURE CATEGORY (B

| DESIGN WIND PRESSURE 333 PsF |

FL CERTIFICATE OF AUTHORIZATION NO 31751
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HCA Florida Lake City Hospital

Lake City, FL

SIGN LOCATION - 23
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TOTAL SQFT =13.70%
PART # LCH-PU72-18

ESTIMATE # 187466

MATERIAL FOR FREE STANDING SIGN

FACES: 1257 ALUMINUM
m\.’lz.
ELLLERTOR CAS
SUPROATS:

6063-T52; 3300188 0OR THICKER
ALLOY 6061-Té; 3X3X0.095"ORTHICKER

COLOR FOR FREE-STANDING SIGN

FACES:  MWOTED
FILLER: _ TO MATCH PANTONE 7579 CORANGE
SUPPORTS: TO MATCH PANTONE 289 C BLUE

VINYL COLOR

1) REFLECTIVE: DIGITALLY PRINTED GRAPHICS ON

3M 680-CR-T0WHITETO MATCH:

- PANTONE 7579 CORANGE

- PANTONE 289 C BLUE

- PANTONE 7427 CRED

- BLACK

21 OPAQUE: 3M SCOTCHCAL 7725-22 MATTE BLACKVINYL,

PAINT COLOR

1) PAINT TO MATCH PANTONE 289 C BURNT ORANGE
{ UV RESISTANT SATIN TOPCOAT

2 PAINT TO MATCH PANTONE 7579 C NAVY BLUE
{ UV RESISTANT SATIN TOPCOAT

Design Loads

PER FL ELDG CODE, 7TH ED (2020)
' BASIC WIND SPEED, V [136 MPH |
RISK CATEGORY [iv '
| EXPOSURE CATEGORY [e

DESIGN WIND PRESSURE 33.3 PSF
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THOMAS Structural Calculations

Sign & Awning Company, Inc.

4590 118th Avenue North

Clearwater, Florida 33762

Florida Certificate of Authorization No. 31751

Installation Location: 3239 NW York Dr, Lake City, FL
Description: Directional Signs; Sign Locations 03, 18 & 23

Engineering Calculations
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THOMAS

Sign & Awning Company, Inc.
4590 118th Avenue North
Clearwater, Florida 33762

Florida Certificate of Authorization No. 31751

Installation Location: 3239 NW York Dr, Lake City, FL
Sign 18

Sign geometry:
Sign Height, s
Sign Width, B
Sign Face Area, As
Height from grade to top of sign, h

Say sign weighs
Then total weight =

Thickness of sign, t
Lateral wind area, Alat=ts =

Pole Cover Cover width, Bc =
Cover length, lc=h-s =
Area of cover, Ac =

Thickness of cover, tc =
Lateral area of cover, Alatc =

Structural Calculations

Client: HCA Florida Lake City Hospital
Project Identity No.: 96070

Design No.: 97209

Prepared by: John F. Dougherty
Florida P.E. License No. 80640

Sign 23 Sign 3

3.42
4.00

3.42 2.60 feet
4.00 4.00 feet

13.7
6.00

5
68

0.25
0.85

0.50
2.58
1.3

0.25

0.646

13.7 10.4 square feet
6.00 6.00 feet

psf
Ibs

feet
square feet

feet (total width of all poles covered)
feet
sq ft

feet
sq ft

Florida Building Code 7th Edition (2020) Building (FBC 7th)

Table 1604.5; Risk Category

Fig. 1609.3; Ultimate Wind Speed, Vult
Use Vult =

1609.4.2; Surface Roughness
1609.4.3; Exposure Category

v
133
136

B
B

mph, interpolated
mph
Suburban

lof7
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THOMAS

Sign & Awning Company, Inc.

4590 118th Avenue North

Clearwater, Florida 33762

Florida Certificate of Authorization No. 31751

Installation Location: 3239 NW York Dr, Lake City, FL
For free-standing solid signs, apply ASCE 7 provisions.

Structural Calculations

Client: HCA Florida Lake City Hospital
Project Identity No.: 96070

Design No.: 97209

Prepared by: John F. Dougherty
Florida P.E. License No. 80640

ASCE 7-16 Chapter 29 Wind Loads on Building Appurtenances and Other Structures...

Figure 29.3-1 Clearance ratio, s/h = 0.569
Aspect ratio, B/s =

Cf for Case Aor B 1.71

Cfcl for Case C,0tos 0.00

Cfc2 for Case C, s to 2s 0.00

Cfc3 for Case C, 2s to 3s 0.00

Cfc4 for Case C, 3s to 4s 0.00

Table 26.10-1; Kh = 0.57

Table 26.6-1, Directionality Factor, Kd 0.85

Section 26.8.2, Topographic factor, Kzt 1.00
Velocity pressure,

gz = gh =0.00256 Kz Kzt Kd Vasd® = 22.9

Section 26.11 gust effect factor, G 0.85

Design wind pressure (Case A)=qz G Cf =
Eq.29.3-1, F=gh G Cf As

Case Aand Case B, Fpg = 455
Case B, Fapplied 0.2B = 0.80
Torsion = 364

ASCE 7 Fig. 29.3-1; Base mom, Mx,g = Fag(h-s/2) =
Mxcvr = wind pressure x Area cover x Lc/2=
Base moment, Mx,g =

CaseC,Fl=qhGCfcls’= 0

Case C,F2=qgh G Cfc2s’ = 0

Case C,F3=gh G Cfc3s’= 0

Case C, F4=qh G Cfc4 s’ = 0

Total force, Fc = 0

Base moment, Mx, = Fc(h-s/2) = 0
From Case B above, Mxcvr = 56

Mx, = 56

Lateral load, Flat = say gh G Cf Alat = 28.43
Base Mom, My = Flat(h-s/2) = 122

total lateral load 50 b

1.17 <2; Case C doesn't apply

psf
33.3 psf 33.3
area of pole cover 13
Ib Fevr = 43
feet from center of sign
ft-lb
1,952 ft-Ib due to wind on sign face
56 ft-lb due to wind on pole cover
2,008 ft-lb
Ib applied s/2 = 1.71 feet from end of sign
Ib applied 3s/2 = 5.13 feet from end of sign
Ib applied 5s/2 = 8.54 feet from end of sign
Ib applied 7s/2 = 11.96 feet from end of sign
Ib Torsion = 0 ft-lb **
ft-lb ** About centerline of sign
ft-lb
ft-lb
Ib on sign cabinet wind pressure 33.3
ft-lb pole cover lateral area 0.646
lateral load on pole cover 21
Lc/2 1.292
My = 28
Total My = 150 ft-lb

20f 7

psf
sq ft

psf
sq ft
Ib

ft-b
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THOMAS Structural Calculations

Sign & Awning Company, Inc. Client: HCA Florida Lake City Hospital
4590 118th Avenue North Project Identity No.: 96070
Clearwater, Florida 33762 Design No.: 97209

Florida Certificate of Authorization No. 31751 Prepared by: John F. Dougherty

Florida P.E. License No. 80640

Installation Location: 3239 NW York Dr, Lake City, FL
To be shown on construction documents:

ULTIMATE DESIGN WIND SPEED, Vult (3-SECOND GUST): 136.0 mph
RISK CATEGORY: v
EXPOSURE CATEGORY: B
DESIGN WIND PRESSURE: 33.3 psf

|5_ign Supported on Two Poles |
ASCE 7 Fig 29.3-1

Case B: One pole carries .5B+0.2B)/B = 70% of total load on sign
plus half of load on pole cover
Vx = 455(0.70) + 43/2= 340 |b
Case C:
Vx = Fc/2+4Torsion/B = 21 |b
plus half of pole cover load 21 |b
43 |b

ElleCIZ-TIB

Fc : T
CASE C

iR1=Fcf2+T,fB

< B >
Case B Case C| Maximum
Vx 340 43 340( b
Mx = 1,394 120 1,394| ft-Ib at grade™
T= 0 0 0| ft-lb
My = 150 150 150/ ft-Ib at grade™®
Vy = Flat = 50 50 50| Ib
Load combination: 1.0 Dead + 0.6 Wind
0.6 Max Vx = 204 Ib
0.6 Max Mx = 837 ft-lb at grade™
0.6 Max Vy = 30 Ib
0.6 Max My = 90 ft-Ib at grade™®
Resultant base moment,
Mres = ( (0.6 MaxMx)*+ (0.6 MaxMy)? ) ¥? = 841 ft-Ib at grade™®
Resultant lateral load,
Vres = ( (0.6 MaxVx)*+ (0.6 MaxVy)? ) /2 = 206 Ib

Axial load= 68.33333 I|b sign shared by 2 poles
34 |b sign weight/pole + weight of pole

* Moment is greater below grade; see drilled pier design

3of7
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THOMAS Structural Calculations

Sign & Awning Company, Inc. Client: HCA Florida Lake City Hospital
4590 118th Avenue North Project Identity No.: 96070
Clearwater, Florida 33762 Design No.: 97209

Florida Certificate of Authorization No. 31751 Prepared by: John F. Dougherty

Florida P.E. License No. 80640

Installation Location: 3239 NW York Dr, Lake City, FL

For short, free-head pier in cohesionless soil

Lateral load applied to pile at grade, Pa = 206 Ib Torsion, T= 0 ft-lb
Moment applied to pile at grade, Ma = 841 ft-lb
Resolve Pa and Ma into a load applied at a height e abhove grade
e=M/P= 4,1 feet
Diameter of the pier, b = 12 inches = 1 feet

Note: Thomas Sign's standard truck-mounted augers are 18, 30 and 36 inches diameter X 14' max depth,
48" diameter x 6' max depth
and the hand-held power auger has 6", 8" and 12" diameter bits.

Embedded length below grade, L = 2.75 feet
Assume angle of friction, ¢ = 30 degrees
Rankine coefficient of passive pressure, Kp =
tan’(45+¢/2) = 3.00
Unit weight of soil, v = 110.0 pcf

Using Brom's method:
The load that will cause soil failure,
Pt = ybL>Kp/2/(e+L) = 502.3 Ib
Pt >= Pa; OK

Distance from grade down to the point of
zero shear (max moment),

f={2Pa/(37 b Kp)}/* = 0.65 feet
Mmax = Pa (e+f)-Paf /3= 930 ft-lb
Moment magnification = Mgrade/Mmax = 1.105

Check stresses in the sign pole embedded in concrete pier.

The auger-drilled pier spreads support reactions from the main steel support onto the supporting soil, but does not directly
carry structural shear or bending moments. Those forces remain in the main support, embedded in the pier. So the concrete
does not need to be reinforced to carry the loads.

4 of 7 09/14/22



THOMAS Structural Calculations

Sign & Awning Company, Inc. Client: HCA Florida Lake City Hospital
4590 118th Avenue North Project Identity No.: 96070
Clearwater, Florida 33762 Design No.: 97209

Installation Location: 3239 NW York Dr, Lake City, FL

Select square aluminum tube for support pylon

Shear, Vx = 204 Ib, due to wind *

Max moment, Mx = 925 ft-lb, due to wind * **
Shear, Vy = 30 Ib, due to wind *

Max moment, My = 99 ft-lb, due to wind * **

* load combination reduction on wind load included
** max moment occurs below grade

From page 1, estimated weight of sign = 683 Ib
Amount of sign weight carried by this pylon = 50%
Sign weight tributary to pylon = 34.2 b

Check 3x3x0.188

Thickness Weight Area
Width (in) Depth (in) (in) (Ib/ft) (sqin)  Ix(in®)  Sx(in% rx {in)
3.00 3.00 0.188 2.49 2.11 2.799 1.866 1.152
Stocked By | Stocked By T&C Metals
Ryerson (2016 Catalog)
ATloy -
ly (in) Sy (in) ry (in) J(in")| Temper Alloy - Temper
2.799 1.866 1.152 5.599 0 0 0]

Design for alloy: 6061-T6

"Aluminum Design Manual," 2010, The Aluminum Association, aka "ADM"
Table A.3.3, kt = 1.0 for "all others"

S5of 7
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Part |, Table A.3.4, extrusions, Ftu = 38
Fty = 35

Fey = 35

Fsu = 24

Modulus of Elasticity, E = 10100

Table A3.1, poisson's ratio, v = 0.33
Shear modulus, G = {3/8)E = 3,788

Coef of thermal expansion, ot = 1.30E-05
Density, v = 0.100

Shear yield strength, Fsy = 0.6 Fty = 21

Table B.4.2; Buckling Constants
Compression in Columns & Beam Flanges
Axial Compression in Flat Elements
Axial Compression in Curved Elements
Bending Compression in Flat elements
Bending Compression in Curved Elements
Shear in Flat Elements

Note: Ct shall be determined using a plot of curves of limit state stress based on elastic and

ksi
ksi
ksi

ksi

ksi

/ degree F

Ib/cuinch
ksi

Bc= 39.37
Bp= 45.00
Bt= 43.19
Bbr= 66.82
Btb = 64.78
Bs= 27.24

Dc= 0.246
Dp = 0.300
Dt= 1.558
Dbr= 0.666
Dtb = 4.458
Ds= 0.141

Cc=
Cp=
Ct=
Cbr=
Cth =
Cs=

65.67
61.42
See note
66.92
55.44
78.95

inelastic budkling or by trial and error solution

ADM Chapter E Compression

E.1 Qc= 1.65
E.2 Cantilever length, s = 3
K= 2.1

Kifr =K(12)s/r = 66

E.3 S2=Cc= 65.67
kl/r<S2; E.3-2; Fc = 19.750

E.3-1;Pn=FcAg= 41.672

Pn/Clc = 25.256

Length of pipe 3

weight 2.49

7

sign weight 34

P= 42

Pn/Qc >=Pu; OK

feet
for cantilever

Ib= 0.041637 kips

1.200 Dead Load Factor

0.050 kips

6 of 7
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ADM Chapter F Flexure

F.1 Qb = 1.95 for tensile rupture
Qb = 1.65 for other flexural limit states
F.1.1 for cantilever, Cb = 1.3

F.8 Closed Shapes in Flexure Other Than Pipes & Round Tubes

Section F.8.1.2 tensile yielding; Fb = 1.30 Fty = 45.5 ksi; Qdb= 1.65 Fb/Qb = 27.6 ksi
tensile rupture, Fb = 1.42 Ftu / kt = 53.96 ksi; Qb= 1.95 Fb/Qb = 27.7 ksi
Use Fb/ (b = 27.6 ksi
Mx My
925 ft-lb 99 ft-lb
11 inch-kip 1 inch-kip
ASD Load combination factor on wind load: 0.6 0.6
18.5 inch-kip 2.0 inch-kip
LRFD factor on wind load: 1.0 1.0
Mu= 18.49349 inch-kip 1.986594 inch-kip
Fbx = Mx/Sx = 9.9 ksi; Fby=My/Sy= 1.1 ksi
Fb/Qb >= Fb; OK Fb/Qb >=Fb; OK
| Combined Stress Ratio = 0.40 <=1.00; OK |
Deflection
Allowable deflection, D =2L/120 =2 (125)/120 = 0.60 inches

Length is taken as twice cantilever length per FL Bldg Code, 5th ed, 1604.3 i

Vx = 204 b= 0.20 kip
d=VxL’/(3El) = 0.11 inches
Alloy SR DR

3"x3"x 0.095 6063-T52 1.57 0.337

3"x3"x 0.125 6063-T52 1.23 0.264

3"x3"x 0.188 6063-T52 0.87 0.187

3"x3"x 3x3x0.095  6061-T6 0.40 0.187

3"x3"x 0.188  6061-T6 0.40 0.187

3"x3"x 0.188  6061-T6 0.40 0.187
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HCA Florida Lake City Hospital

Lake City, FL

SIGN LOCATION - 08

4;_011

<« Physic/’an Parking

o[

Celebrating 52 Years of Quality Manufacturing and Service

|
PAINT COLORS {E1) ELECTRICALNOTES [V/1] VINYL COLORS (F 1) FABRICATION NOTES

-» Physician Parking

New Directionals

SIDEA

SIDE VIEW

SIDE B

Drilled Pier,
Unreinforced
3,000 psi Concrete

SCALE: 1/2"=1"-0"

John F

Dougherty

TOTAL SQFT = 5.50 ¢
PART # FWB-PU-72-27

ESTIMATE # 187357

MATERIAL FOR FREE STANDING SIGN

FACES: 125" ALUMINUM . A

ERAME 33" 125" AWUMTUSE ] k ‘ - )
EULERTOP CAR- 090" ALUBSIMLIRA

SUPPORTS: [URECT-RURIED SOR ALUM TUAFS:

ALLOY 6063-T52; 32300125 " 0R THICKER

SIGN & AWNING CO INC

ALLOY 6061-T6; 3X3X0.095"0RTHICKER 4590 ] ]8TH Avenue North
COOR OR FREE-STANDING SIG

——— Clearwater, Florida 33762

FACES:  NOTED
FILLER:  TO MATCH PANTONE 7579 CORANGE
SUPPORTS: TO MATCH PANTONE 289 C BLUE

800-526-3325

1) REFLECTIVE: DIGITALLY PRINTED GRAPHICS ON WwwthomaSS|gnC0m

3M 680-CR-10 WHITE TO MATCH:

-BLACK
2) OPAQUE: 3M SCOTCHCAL 7725-22 MATTE BLACKVINYL. CLIENT
HCA Florida
PAINT COLOR
L PANTolr

1) PAINT TO MATCH PANTONE 289 C BURNT ORANGE .
£ UV RESISTANT SATIN TOPCOAT Design Number:
2} PAINT TO MATCH PANTONE 7579 C NAVY BLUE
/ UV RESISTANT SATIN TOPCOAT 97209

D - L d Installation Address:
339 NW York DR

PER FLBLDG CODE, 7TH ED (2020) | | zke City, FL

BASIC WIND SPEED, V 136 MPH | 32055

RISK CATEGORY v | Project Identity Number:

' EXPOSURE CATEGORY |8 | 96070

DESIGN WIND PRESSURE 34.9 psF | RS i

FL CERTIFICATE OF AUTHORIZATION NO 31751 ’

: d Designer:  |Date: |
JB 09.07.22

Project Updates:
09.12.22 JB - Revisions
09.19.22 JB - Revisions
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HCA Florida Lake City Hospital Celebrating 52 Years of Quality Manufacturing and Service

Lake City, FL PAINT COLORS {E1) ELECTRICALNOTES [V/1] VINYL COLORS (F 1) FABRICATION NOTES

TOTALSQFT=76®
PART # LCH-PU72-17

SIGN LOCATION - 17 ESTIMATE # 187465
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: 4590 118TH Avenue North
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THOMAS Structural Calculations

Sign & Awning Company, Inc.

4590 118th Avenue North

Clearwater, Florida 33762

Florida Certificate of Authorization No. 31751

Installation Location: 3239 NW York Dr, Lake City, FL
Description: Directional Signs; Sign Locations 08 & 17

Engineering Calculations
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Structural Engineering Calculations
Prepared by: John F. Dougherty, P.E.
Florida P.E. No. 80640
Code: Florida Building Code, 7th Edition (2020) - Building
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THOMAS Structural Calculations

Sign & Awning Company, Inc. Client: HCA Florida Lake City Hospital
4590 118th Avenue North Project Identity No.: 96070
Clearwater, Florida 33762 Design No.: 97209

Florida Certificate of Authorization No. 31751 Prepared by: John F. Dougherty

Florida P.E. License No. 80640

Installation Location: 3239 NW York Dr, Lake City, FL

Sign geometry: Sign 17 Sign 08
Sign Height, s 1.90 1.38 feet
Sign Width, B 4.00 4.00 feet
Sign Face Area, As 7.6 5.5 square feet
Height from grade to top of sign, h 6.00 6.00 feet
Say sign weighs 5 psf
Then total weight = 38 Ibs
Thickness of sign, t 0.25 feet
Lateral wind area, Alat=ts = 0.47 square feet
Pole Cover Cover width, Bc = 0.50 feet (total width of all poles covered)
Cover length, lc=h-s = 4,10 feet
Area of cover, Ac = 2.1 sqft
Thickness of cover, tc = 0.25 feet
Lateral area of cover, Alatc = 1.026 sqft

Florida Building Code 7th Edition (2020) Building (FBC 7th)

Table 1604.5; Risk Category v
Fig. 1609.3; Ultimate Wind Speed, Vult 133 mph, interpolated
Use Vult = 136 mph
1609.4.2; Surface Roughness B Suburban
1609.4.3; Exposure Category B

lof7
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THOMAS

Sign & Awning Company, Inc.

4590 118th Avenue North

Clearwater, Florida 33762

Florida Certificate of Authorization No. 31751

Installation Location: 3239 NW York Dr, Lake City, FL

For free-standing solid signs, apply ASCE 7 provisions.
ASCE 7-16 Chapter 29 Wind Loads on Building Appurtenances and Other Structures...

Figure 29.3-1 Clearance ratio, s/h = 0
Aspect ratio, B/s =
Cf for Case Aor B
Cfcl for Case C,0tos
Cfc2 for Case C, s to 2s
Cfc3 for Case C, 2s to 3s

Cfc4 for Case C, 3s to 4s

Table 26.10-1; Kh =
Table 26.6-1, Directionality Factor, Kd
Section 26.8.2, Topographic factor, Kzt

Velocity pressure,
qz = gh = 0.00256 Kz Kzt Kd Vasd” =

Section 26.11 gust effect factor, G
Design wind pressure (Case A)=qgz G

Eq. 29.3-1, F=gh G Cf As

Case Aand Case B, Fpg =

Case B, Fapplied 0.2B =

Torsion =

316
2.11
1.79
2.25
1.50
0.00
0.00

0.57
0.85
1.00

22.9

0.85
Cf =

265
0.80
212

ASCE 7 Fig. 29.3-1; Base mom, Mx,g = Fag(h-s/2) =

Mxcvr = wind pressure x Area cover x Lc/2=

Base moment, Mx,g =

CaseC,Fl=qhGCfcls’= 158

Case C,F2=qh G Cfc2s’ = 105

Case C,F3=qh G Cfc3s’ = 0

Case C, F4=qh G Cfc4 s’ = 0

Total force, Fc = 263

Base moment, Mx, = Fc(h-s/2) = 1,328
From Case B above, Mxcvr = 147

Mx, = 1,475

Lateral load, Flat = say gh G Cf Alat = 16.56
Base Mom, My = Flat(h-s/2) = 84

total lateral load 52 |b

Structural Calculations

Client: HCA Florida Lake City Hospital
Project Identity No.: 96070

Design No.: 97209

Prepared by: John F. Dougherty
Florida P.E. License No. 80640

Ib applied 3s/2 =

Ib applied 5s/2 = 4.74 feet from end of sign
Ib applied 7s/2 = 6.64 feet from end of sign
b Torsion = 77 ft-lb **
ft-lb ** About centerline of sign
ft-lb
ft-lb
Ib on sign cabinet wind pressure 34.9
ft-lb pole cover lateral area 1.026
lateral load on pole cover 36
Lc/2 2.052
M= 72
Total My = 157 ft-lb

20f 7

psf
34.9 psf 34.9
area of pole cover 2.1
Ib Fevr = 72
feet from center of sign
ft-Ib
1,339 ft-Ib due to wind on sign face
147 ft-lb due to wind on pole cover
1,486 ft-lb
Ib applied s/2 = 0.95 feet from end of sign

2.84 feet from end of sign

psf
sq ft

psf
sq ft
Ib

ft-b
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THOMAS Structural Calculations

Sign & Awning Company, Inc. Client: HCA Florida Lake City Hospital
4590 118th Avenue North Project Identity No.: 96070
Clearwater, Florida 33762 Design No.: 97209

Florida Certificate of Authorization No. 31751 Prepared by: John F. Dougherty

Florida P.E. License No. 80640

Installation Location: 3239 NW York Dr, Lake City, FL
To be shown on construction documents:

ULTIMATE DESIGN WIND SPEED, Vult (3-SECOND GUST): 136.0 mph
RISK CATEGORY: v
EXPOSURE CATEGORY: B
DESIGN WIND PRESSURE: 349 psf

|5_ign Supported on Two Poles |
ASCE 7 Fig 29.3-1

Case B: One pole carries .5B+0.2B)/B = 70% of total load on sign
plus half of load on pole cover
Vx = 265(0.70) + 72/2= 221 |b
Case C:
Vx = Fc/2+4Torsion/B = 187 |b
plus half of pole cover load 36 |b
222 |b
LRHC 21/B iR1=Fcf2+T,fB
Fc I
\I/‘ T CASE C
< B >
Case B Case C| Maximum
Vx 221 222 222 1b
Mx = 1,011 1,016 1,016] ft-1b at grade*
T= 0 0 0| ft-lb
My = 157 157 157| ft-Ib at grade™®
Vy = Flat = 52 52 52| lb

Load combination: 1.0 Dead + 0.6 Wind

0.6 Max Vx = 133 Ib
0.6 Max Mx = 610 ft-lb at grade™
0.6 Max Vy = 31 Ib
0.6 Max My = 94 ft-Ib at grade™®
Resultant base moment,
Mres = ( (0.6 MaxMx)*+ (0.6 MaxMy)? ) ¥? = 617 ft-Ib at grade™®
Resultant lateral load,
Vres = ( (0.6 MaxVx)*+ (0.6 MaxVy)? ) /2 = 137 Ib

Axial load= 37.91667 Ib sign shared by 2 poles
19 Ib sign weight/pole + weight of pole

* Moment is greater below grade; see drilled pier design
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THOMAS Structural Calculations

Sign & Awning Company, Inc. Client: HCA Florida Lake City Hospital
4590 118th Avenue North Project Identity No.: 96070
Clearwater, Florida 33762 Design No.: 97209

Florida Certificate of Authorization No. 31751 Prepared by: John F. Dougherty

Florida P.E. License No. 80640

Installation Location: 3239 NW York Dr, Lake City, FL

For short, free-head pier in cohesionless soil

Lateral load applied to pile at grade, Pa = 137 b Torsion, T= 0 ft-lb
Moment applied to pile at grade, Ma = 617 ft-lb
Resolve Pa and Ma into a load applied at a height e abhove grade
e=M/P= 4,5 feet
Diameter of the pier, b = 12 inches = 1 feet

Note: Thomas Sign's standard truck-mounted augers are 18, 30 and 36 inches diameter X 14' max depth,
48" diameter x 6' max depth
and the hand-held power auger has 6", 8" and 12" diameter bits.

Embedded length below grade, L = 2.50 feet
Assume angle of friction, ¢ = 30 degrees
Rankine coefficient of passive pressure, Kp =
tan’(45+¢/2) = 3.00
Unit weight of soil, v = 110.0 pcf

Using Brom's method:
The load that will cause soil failure,
Pt = ybL>Kp/2/(e+L) = 368.3 Ib
Pt >= Pa; OK

Distance from grade down to the point of
zero shear (max moment),

f={2Pa/(37 b Kp)}/* = 0.53 feet
Mmax = Pa (e+f)-Paf /3= 665 ft-lb
Moment magnification = Mgrade/Mmax = 1.078

Check stresses in the sign pole embedded in concrete pier.

The auger-drilled pier spreads support reactions from the main steel support onto the supporting soil, but does not directly
carry structural shear or bending moments. Those forces remain in the main support, embedded in the pier. So the concrete
does not need to be reinforced to carry the loads.
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THOMAS Structural Calculations

Sign & Awning Company, Inc. Client: HCA Florida Lake City Hospital
4590 118th Avenue North Project Identity No.: 96070
Clearwater, Florida 33762 Design No.: 97209

Installation Location: 3239 NW York Dr, Lake City, FL

Select square aluminum tube for support pylon

Shear, Vx = 133 Ib, due to wind *

Max moment, Mx = 657 ft-lb, due to wind * **
Shear, Vy = 31 Ib, due to wind *

Max moment, My = 102 ft-lb, due to wind * **

* load combination reduction on wind load included
** max moment occurs below grade

From page 1, estimated weight of sign = 379 b
Amount of sign weight carried by this pylon = 50%
Sign weight tributary to pylon = 19.0 Ib

Check 3x3x0.095

Thickness Weight Area
Width (in) Depth (in) (in) (Ib/ft) (sqin)  Ix(in®)  Sx(in% rx {in)
3.00 3.00 0.095 1.3 11 1.554 1.036 1.189]
Stocked By | Stocked By T&C Metals
Ryerson (2016 Catalog)
ATloy -
ly (in) Sy (in) ry (in) J(in")| Temper Alloy - Temper

1.554 1.036 1.189 3.109 0 6063-T52 0]

Design for alloy: 6061-T6

"Aluminum Design Manual," 2010, The Aluminum Association, aka "ADM"
Table A.3.3, kt = 1.0 for "all others"

S5of 7
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Part |, Table A.3.4, extrusions, Ftu = 38
Fty = 35

Fey = 35

Fsu = 24

Modulus of Elasticity, E = 10100

Table A3.1, poisson's ratio, v = 0.33
Shear modulus, G = {3/8)E = 3,788

Coef of thermal expansion, ot = 1.30E-05
Density, v = 0.100

Shear yield strength, Fsy = 0.6 Fty = 21

Table B.4.2; Buckling Constants
Compression in Columns & Beam Flanges
Axial Compression in Flat Elements
Axial Compression in Curved Elements
Bending Compression in Flat elements
Bending Compression in Curved Elements
Shear in Flat Elements

Note: Ct shall be determined using a plot of curves of limit state stress based on elastic and

ksi
ksi
ksi

ksi

ksi

/ degree F

Ib/cuinch
ksi

Bc= 39.37
Bp= 45.00
Bt= 43.19
Bbr= 66.82
Btb = 64.78
Bs= 27.24

Dc= 0.246
Dp = 0.300
Dt= 1.558
Dbr= 0.666
Dtb = 4.458
Ds= 0.141

Cc=
Cp=
Ct=
Cbr=
Cth =
Cs=

65.67
61.42
See note
66.92
55.44
78.95

inelastic budkling or by trial and error solution

ADM Chapter E Compression

E.1 Qc= 1.65
E.2 Cantilever length, s = 3
K= 2.1

Kifr =K(12)s/r = 64

E.3 S2=Cc= 65.67
kl/r<S2; E.3-2; Fc = 20.175

E.3-1;Pn=FcAg= 22.192

Pn/Clc = 13.450

Length of pipe 3

weight 1.3

4

sign weight 19

P= 23

Pn/Qc >=Pu; OK

feet
for cantilever

Ib= 0.022858 kips

1.200 Dead Load Factor

0.027 kips
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ADM Chapter F Flexure

F.1 Qb = 1.95 for tensile rupture
Qb = 1.65 for other flexural limit states
F.1.1 for cantilever, Cb = 1.3

F.8 Closed Shapes in Flexure Other Than Pipes & Round Tubes

Section F.8.1.2 tensile yielding; Fb = 1.30 Fty = 45.5 ksi; Qdb= 1.65 Fb/Qb = 27.6 ksi
tensile rupture, Fb = 1.42 Ftu / kt = 53.96 ksi; Qb= 1.95 Fb/Qb = 27.7 ksi
Use Fb/ (b = 27.6 ksi
Mx My
657 ft-lb 102 ft-lb
8 inch-kip 1 inch-kip
ASD Load combination factor on wind load: 0.6 0.6
13.1 inch-kip 2.0 inch-kip
LRFD factor on wind load: 1.0 1.0
Mu= 13.14427 inch-kip 2.034112 inch-kip
Fbx = Mx/Sx = 12.7  ksi; Fby=My/Sy= 2.0 ksi
Fb/Qb >=Fb; OK Fb/Qb >=Fb; OK
| Combined Stress Ratio = 0.53 <=1.00; OK |
Deflection
Allowable deflection, D =2L/120 =2 (125)/120 = 0.60 inches

Length is taken as twice cantilever length per FL Bldg Code, 5th ed, 1604.3 i

Vx = 133 |b= 0.13 kip
d=VxL’/(3El) = 0.13 inches
d(:D; OK
Alloy SR DR
3"x3"x 0.095 6063-T52 1.17 0.220
3"x3"x 0.125 6063-T52 0.91 0.173
3"x3"x 0.095 6061-T6 0.53 0.220
3"x3"x 0.095 6061-T6 0.53 0.220
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BILL OF MATERIALS
Ref # Part Number Description Qty Unit wiunit Unit/PS
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2 ASU-100-24U 96W-24V Power Supply 1 pcs N/A NA
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4 ASU-100-24U 96W-24V Power Supply 3 pcs N/A N/A @
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THOMAS Structural Calculations

Sign & Awning Company, Inc. Client: HCA Florida Lake City Hospital
4590 118th Avenue North Project Identity No.: 96070
Clearwater, Florida 33762 Design No.: 97209

Florida Certificate of Authorization No. 31751

Installation Location: 3239 NW York Dr, Lake City, FL
Description: 6' OAH Monument Signs; Sign Locations 32 & 33
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THOMAS Structural Calculations

Sign & Awning Company, Inc. Client: HCA Florida Lake City Hospital
4590 118th Avenue North Project Identity No.: 96070
Clearwater, Florida 33762 Design No.: 97209

Florida Certificate of Authorization No. 31751 Prepared by: John F. Dougherty

Florida P.E. License No. 80640

Installation Location: 3239 NW York Dr, Lake City, FL

Sign geometry:
Sign Height, s 6.00 feet
Sign Width, B 7.50 feet
Sign Face Area, As 45.00 square feet
Height from grade to top of sign, h=s= 6.00 feet
Say sign weighs 5 psf
Then total weight = 225 Ibs
Thickness of sign, t 1 feet
Lateral wind area, Alat=ts = 6.00 square feet

Florida Building Code 7th Edition {2020) Building (FBC 7th)

Table 1604.5; Risk Category v
Fig. 1609.3; Ultimate Wind Speed, Vult 133 mph, interpolated
Use Vult 136 mph
1609.4.2; Surface Roughness B Suburban
1609.4.3; Exposure Category B
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THOMAS

Sign & Awning Company, Inc.

4590 118th Avenue North

Clearwater, Florida 33762

Florida Certificate of Authorization No. 31751

Installation Location: 3239 NW York Dr, Lake City, FL
For free-standing solid signs, apply ASCE 7 provisions.
ASCE 7-16 Chapter 29 Wind Loads on Building Appurtenances and Other Structures...

Figure 29.3-1 Clearance ratio, s/h =
Aspect ratio, B/fs =

Cf for Case A or B

CfclforCaseC,0tos

Cfc2 for Case C, s to 2s

Cfc3 for Case C, 2s to 3s

Cfcd for Case C, 3sto 4s

Table 26.10-1; Kh =
Table 26.6-1, Directionality Factor, Kd
Section 26.8.2, Topographic factor, Kzt

Velocity pressure,
qz = gh = 0.00256 Kz Kzt Kd Vasd® =

Section 26.11 gust effect factor, G

1.00

Structural Calculations

Client: HCA Florida Lake City Hospital
Project Identity No.: 96070

Design No.: 97209

Prepared by: John F. Dougherty
Florida P.E. License No. 80640

1.25 <2; Case C doesn't apply

1.44
0.00
0.00
0.00
0.00

0.57

0.85
1.00

22.9

0.85

Design wind pressure (Case A)=qz G Cf =

Eqg.29.3-1, F=qh G CfAs
Case Aand Case B, Fyp =

CaseC,F1=qhGCfcls’ =
CaseC,F2=qhGCfc2 s’ =
CaseC,F3=qhGCfc3s’ =
Case C,F4=qhG Cfcd s’ =

Total force, XF, =

Lateral load, Flat = say gh G Cf Alat =

To be shown on construction documents:

1261

o|0O O O O

168.19

for free standing signs

psf

28.0 psf

Ib

Ib applied s/2 = 3.00 feet from end of sign
Ib applied 3s/2 = 9.00 feet from end of sign
Ib applied 5s/2 = 15.00 feet from end of sign
Ib applied 7s/2 = 21.00 feet from end of sign
Ib

Ib (assumes Cf = 1.00)

ULTIMATE DESIGN WIND SPEED, Vult {(3-SECOND GUST): 136 mph
RISK CATEGORY: v
EXPOSURE CATEGORY: B
DESIGN WIND PRESSURE: 28.0 psf
20f7

09/14/22



THOMAS Structural Calculations

Sign & Awning Company, Inc. Client: HCA Florida Lake City Hospital
4590 118th Avenue North Project Identity No.: 96070
Clearwater, Florida 33762 Design No.: 97209

Florida Certificate of Authorization No. 31751 Prepared by: John F. Dougherty

Florida P.E. License No. 80640

Installation Location: 3239 NW York Dr, Lake City, FL
For One Support Pole:

Case B ASCE 7, Fig. 29.3-1; F,; applied 0.2B = 1.50 feet from center of sign
Torsion =F,g (0.2B) = 1,892 ft-lb
F applied 0.05h = 0.30 feet above center
Pole base moment, Mxg = F55(0.55)h = 4,163 ft-lb*
Vg = Fpg = 1261 Ib
Vy, = Flat = 168.2 |b
Pole base moment, My; = Viy, (0.55h) = 555.0 ft-lb*
Case C Total load, Vxc = Fpp = 01lb
Pole base moment, Mx. = Vx. (0.55)h = 0 ft-lb*
Torsion, T=F1 (B/2-s/2) + F2 (B/2-3s/2) + F3 (B/2-5s/2) + F4 (B/2-75/2)
T= 0 ft-lb
Vy, = Flat = 168.2 |b
Pole base moment, Myg = Vyg (0.55h) = 555.0 ft-lb*
Case B Case C| Maximum
VX = 1,261 0 1,261 Ib
Mx = 4,163 0 4,163| ft-Ib at grade ™
Torsion 1,892 0 1,892| ft-Ib
My = 555.0 555.0 555| ft-Ib at grade ®
Vy = 168.2 168.2 168| Ib
** Resultant V=(Vx*+Vy?)/? = 1273 168 1,273| Ib
** Resultant M=(Mx*+My?)"/? = 4199 555/  4,199| ft-Ib at grade™®

* Moment is greater below grade; see drilled pier design
** Use resultant base shear and moment for drilled pier design

For load combination 1.0 DL + 0.6 Wind

Vx = 757 b

Mx = 2,498 ft-Ib at grade™
Torsion 1,135 ft-lb

My = 333 ft-lb at grade™

Vy = 101 b

** Resultant \.l'={\e‘><2+\e‘\(2)u2 = 764 |b
*# Resultant I\z’l:(I\.‘|)(2+M\,‘2]ll”r2 = 2,520 ft-Ib at grade™
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THOMAS Structural Calculations

Sign & Awning Company, Inc. Client: HCA Florida Lake City Hospital
4590 118th Avenue North Project Identity No.: 96070
Clearwater, Florida 33762 Design No.: 97209

Florida Certificate of Authorization No. 31751 Prepared by: John F. Dougherty

Florida P.E. License No. 80640
Installation Location: 3239 NW York Dr, Lake City, FL

For short, free-head pier in cohesionless soil

Lateral load applied to pile at grade, Pa = 764 |b Torsion, T= 1135 ft-lb
Moment applied to pile at grade, Ma = 2,520 ft-lb
Resolve Pa and Ma into a load applied at a height e abhove grade
e=M/P= 3.3 feet
Diameter of the pier, b = 18 inches = 1.5 feet

Note: Thomas Sign's standard truck-mounted augers are 18, 30 and 36 inches diameter X 14' max depth,
48" diameter x 6' max depth
and the hand-held power auger has 6", 8" and 12" diameter bits.

Embedded length below grade, L = 4.5 feet
Assume angle of friction, ¢ = 30 degrees
Rankine coefficient of passive pressure, Kp =
tan’(45+¢/2) = 3.00
Unit weight of soil, v = 110.0 pcf

Using Brom's method:
The load that will cause soil failure,
Pt=ybLKp/2/(e+l)= 28915 b
Pt >=Pa; OK

Distance from grade down to the point of
zero shear {(max moment),

f={2Pa/(37bKp)}/* = 1.01 feet
Mmax = Pa (e+f)-Paf /3= 3,036 ft-lb
Moment magnification = Mgrade/Mmax = 1.205

Check stresses in the sign pole embedded in concrete pier.

Perimeter area of pier, Ap = 2n{b/2)(12L) = 3054 sqin
Shear on soil-concrete interface = 12T/(b/2)/Ap = 0.50 psix144 = 71 psf
average soil pressure = 110 pcf{L/2) = 247.5 psf
say friction coeficient, fr = 0.3
friction force = 74.25 psf
Factor of Safety against turning=74.3 /71 = 1.04 >1.00; OK

The auger-drilled pier spreads support reactions from the main steel support onto the supporting soil, but does not directly
carry structural shear or bending moments. Those forces remain in the main support, embedded in the pier. So the concrete
does not need to be reinforced to carry the loads.
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THOMAS

Sign & Awning Company, Inc.

4590 118th Avenue North

Clearwater, Florida 33762

Florida Certificate of Authorization No. 31751

Structural Calculations

Client: HCA Florida Lake City Hospital
Project Identity No.: 96070

Design No.: 97209

Prepared by: John F. Dougherty
Florida P.E. License No. 80640

Check: ASTM A53 Type E or S, Grade B Fy = 35 ksi
Pipe3STD
W (Ib/ft) A oD 1D t nom t des D/t !y
7.58 2.07 3.5 3.07 0.216 0.201 17.4 2.85
Z, Sy ry Iy zZ, S, ry J
2.19 1.63 1.17 2.85 2.19 1.63 1.17 5.69
From drilled pier design, Max Resultant Moment, M = 3,036 ft-lb
Resultant Lateral load on pole, Rb = 764 b
Torsion, T = 1,135 ft-lb
Free length of cantilever, h = 6.00 feet
Center of load applied above grade, H=0.55 h = 3.30 feet
Weight of sign = 225 |b
AISC Table B4.1, sect 15 D/t = 17.40

In compression; Ar=0.11E/Fy =
In flexure; Ap = 0.07 E/Fy =
wr=0.31E/Fy=

AISC Chapter E; Compression
AISC Section E1 Qc=
AISC Section E2 Effective length factor, K=

KI/r = K(12H)/rx =

AISC Section E3 V2 2

4.71 (E/Fy)

AISCEq. E3-4;Fe =

AISC Eq. E3-2; Fer=
AISCEq. E3-1; Pn=Fcr Ag =
Allowable compression strength, Pc = Pn/Qc =

Pole weight

H

Weight of pole =

Weight of sign =

Required compression, Pr =

91.14 >D/t; non-slender element

58.00

256.86 compact section

1.67

2.10
71.08

136

56.7
27.0
56
33

7.58

3.30

25.0
225
250.0

for cantilever

>=Kl/r

ksi
ksi
kips
kips

Ib/ft
feet
Ib
Ib

b= 0.25 kips

0.25<=33; OK
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THOMAS Structural Calculations

Sign & Awning Company, Inc. Client: HCA Florida Lake City Hospital

4590 118th Avenue North Project Identity No.: 96070

Clearwater, Florida 33762 Design No.: 97209

Florida Certificate of Authorization No. 31751 Prepared by: John F. Dougherty
Florida P.E. License No. 80640

AISC Chapter F; Flexure Qb= 1.67

AISC Section F8 0.45E/Fy = 372.9 D/t < 0.45 E/Fy; Sect F8 Applies

Section F8.1; Yielding
Eq.F8-1; Mn=Mp=FyZ= 77 kip-in

Section F8.2; Local Buckling
For compact sections Section F8.2 does not apply

For non-compact sections; Eq. F8-2; Mn = 114 kip-in
For slender walled sections; Eqg. F8-3; Mn = 897 kip-in
Mn = 77 kip-in
Allowable moment, Mc = Mn/Qb = 46 kip-in
Required moment, Mr = 3,036 ft-lb= 36 inch-kip
36 <=46; OK
AISC Chapter G; Shear Q= 1.67

Section G6; Lv is undefined since transverse shear is constant
Section G6; Eq. G6-2a; Fcr= N/A

Eq. G6-2b; Fcr = 312 ksi
Vn=FcrArea/2= 323 kips
Allowable transverse shear, Vc = Vn/Qv = 193 kips
Required transverse shear, Vr = 764 b= 0.76 kips
inch-kip

0.76 <= 193; OK
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THOMAS Structural Calculations

Sign & Awning Company, Inc. Client: HCA Florida Lake City Hospital
4590 118th Avenue North Project Identity No.: 96070
Clearwater, Florida 33762 Design No.: 97209

Florida Certificate of Authorization No. 31751 Prepared by: John F. Dougherty

Florida P.E. License No. 80640
AISC Chapter H; Combined Forces
Section H3.1 Qt= 1.67
HSS torsional constant, C = H(OD—t)zt,fZ = 3.44

Fcris largest of eq. H3-2a and eq. H3-2b but shall not exceed 0.6Fy

Eq. H3-2a; Fcr = 298 ksi
Eq. H3-2b; Fcr= 239.5 ksi
0.6Fy= 21.0 ksi
Use Fcr = 21.0 ksi
eqH3-1;Tn=FcrC= 72.2 in-kip
Allowable torsion, Tc=Tn/Qt = 43.2 in-kip
Required torsion, Tr = 1,135.3 ft-lb= 13.62 inch-kip

13.62<=43; 0K

AISC Section H3.2; eq. H3-6
(Pr/Pc)+(Mr/Mc)+{(Vr/Ve)+(Tr/Tc)} <=1.00
0.90 <=1.00; OK

Deflection
Deflection due to load Rb, A =Rb (12H}3)’[3Elx} = 0.19 inches
2(12H)/120 = 0.66 inches*
0K

* Uses span = 2H in accordance with building code for cantilevers
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