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CITY OF URBANA, ILLINOIS 
DEPARTMENT OF PUBLIC WORKS 

ENGINEERING 
 
 

M E M O R A N D U M 
 
 
TO: Mayor Diane Wolfe Marlin and Members of City Council 

FROM: Carol J. Mitten, Interim Public Works Director and City Administrator  

 Justin M. Swinford, Civil Engineer II  

DATE: November 6, 2019 

RE: A Resolution Authorizing Small Cell License Agreement with AT&T  

Action Requested 

Approval of the attached resolution entitled “A Resolution Authorizing Small Cell License Agreement with 
AT&T”. 

Background and Facts 

A small cell installation consists of placing radio equipment and antennas, about the size of a large pizza 
box, on structures such as streetlights, the sides of buildings, or poles. Small cells are a key component of 
the 5G network and essential for transmitting data to and from wireless devices.  

Wireless telecommunications have utilized macro cells, which are those tall cell towers seen along highways 
and on rooftops. Small cells are lower-power cell sites installed every few blocks instead of miles apart. 
High-density placement is key for small cells because in addition to traditional low-band spectrum, they 
transmit data using mid- and high-band spectrum airwaves that cannot travel as far. Small cells also 
complement the macro network to improve coverage, add targeted capacity, and support new services and 
user experiences. 
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AT&T proposes to install small cell equipment at six existing streetlight pole locations within the rights-of-
way of the City.  The locations are: 

 North Lincoln Avenue between Bradley Avenue and Kettering Park Drive 
 South Lincoln Avenue between West Oregon Avenue and West Nevada Street 
 South Goodwin Avenue between  West Oregon Avenue and West Illinois Street 
 South Vine Street between East Hollywood Drive and East Fairlawn Drive 
 Springfield Avenue between Birch Street and South McCullough Street 
 West Green Street between South Goodwin Avenue and Gregory Street 

AT&T will remove an existing streetlight pole at each of the locations described above and replace it with a 
new pole and fixture that includes AT&T’s small cell equipment mounted on it. Fiber optic and a new 
electrical power feed for the small cell equipment will also be installed during the streetlight pole 
replacement by AT&T. 

In accordance with City policy, a license agreement, which is required for these installations, is attached for 
Council consideration.  The proposed details for the small cell equipment are provided in Exhibit A 
attached to the proposed agreement.  

Financial Impact 

AT&T will pay for all work associated with the removal and replacement of the existing streetlight poles at 
those six locations. The City will still be responsible for the electrical costs associated with the light fixture. 
The City will also be responsible for operation and maintenance of the light fixture and streetlight pole. 
AT&T will be responsible for maintenance of the small cell equipment. AT&T will also be responsible for 
the electrical costs associated with the small cell equipment. 

The City will receive $2,100 in permit fees and $1,200 annually for the small cell sites proposed in the license 
agreement. Please note that Public Act 100-0585 passed in April 2018 by the State Legislature sets the 
maximum permit and annual license fees that a municipality can charge a telecommunications provider for 
small cell installations. 

 

Recommendations 

It is recommended that the City Council approve “A Resolution Authorizing Small Cell License Agreement 
with AT&T”. 

 

Attachments: A Resolution Authorizing Small Cell License Agreement with AT&T 

License Agreement for Facilities on Structures in Public Right-of-Way Between New 
Cingular Wireless PCS, LLC d/b/a AT&T Mobility and the City of Urbana, Illinois 

 



RESOLUTION NO. ___________ 

A RESOLUTION AUTHORIZING SMALL CELL LICENSE AGREEMENT WITH 
AT&T 

 WHEREAS, the City of Urbana (“City”) is a home rule unit of local government pursuant to 
Article VII, Section 6, of the Illinois Constitution, 1970, and may exercise any power and perform any 
function pertaining to its government and affairs, including the power to regulate for the protection of 
the public health, safety, and welfare; and 

WHEREAS, the General Assembly enacted the Small Wireless Facilities Deployment Act in 
2018 (50 ILCS 840/1 et seq.) and the same became effective January 1, 2019; and 

WHEREAS, the City has been involved in extensive contract negotiations with Cingular 
Wireless PCS, LLC (“AT&T”) regarding AT&T’s placement of small wireless facilities technology on 
City-owned light and other poles in various locations in the City and use of City right-of-way for 
equipment to operate such small wireless facilities; and  

WHEREAS, the City and AT&T have mutually agreed to certain terms and conditions pursuant 
to which AT&T may install its small wireless facilities on City infrastructure and in City right-of-way, a 
copy of which is appended hereto and incorporated herein as an exhibit; and 

WHEREAS, the City Council deems the available of small wireless facility technology benefits 
the public in a number of ways including making cellular access more available to citizens and businesses 
in and visitors to the City benefits the general public in their use and access to cellular and WiFi service.  

 NOW, THEREFORE, BE IT RESOLVED by the City Council of the City of Urbana, 
Champaign County, Illinois, as follows: 

Section 1.  The City Council shall and does hereby approve the License Agreement in substantially the 
form of the exhibit appended to and incorporated into this Resolution. 

Section 2.   The Mayor shall be and hereby is authorized to execute the License Agreement in substantially 
the form of the exhibit appended to and incorporated into this Resolution. 

PASSED BY THE CITY COUNCIL this ____ day of ___________, ________. 

AYES: 

NAYS: 

ABSENT: 

ABSTAINED: 

2019-11-044R



  
 

       ___________________________________ 
       Charles A. Smyth, City Clerk 
 
 
APPROVED BY THE MAYOR this ____ day of ___________, ________. 
 
 
            
      ___________________________________ 
      Diane Wolfe Marlin, Mayor 

 















































EXHIBIT A:   

 

Location Map and Permits, Plans & Specifications 

 

(see attached site maps and plans) 

 



SITE MAP OVERVIEW: 

 

 

 

 

 

 

 

 

 



PACE: MRCHI025397 / MRCHI025475 

SITE NAME: CRAN_RCHI_CHNOS_004 

USID / NODE: 184197 

ADDRESS: 1614 N. LINCOLN AVENUE, URBANA, IL 61801 

COORDINATES:  40.128576, -88.219449 

 

 

 

 

 

 

 
 

 

 

 

 

 

 

 



PACE: MRCHI025457 / MRCHI025418 

SITE NAME: CRAN_RCHI_CHUOI_015 

USID / NODE: 184220 

ADDRESS: 402 W. SPRINGFIELD AVENUE, URBANA, IL 61801 

COORDINATES: 40.112287, -88.212013 

 

 

 

 

 

 
 

 

 

 

 

 

 

 

 

 



PACE: MRCHI025422 / MRCHI025403 

SITE NAME: CRAN_RCHI_CHUOI_009 

USID / NODE: 184214 

ADDRESS: 544 S GOODWIN AVENUE, URBANA, IL 61801 

COORDINATES: 40.108764, -88.223793 

 

 

 

 

 

 

 
 

 

 

 

 

 

 

 

 

 

 



PACE: MRCHI025452 / MRCHI025399 

SITE NAME: CRAN_RCHI_CHUOI_023 

USID / NODE: 184228 

ADDRESS: 1171 W GREEN STREET, URBANA, IL 61801 

COORDINATES: 40.110346, -88.223195 

 

 

 

 

 

 
 

 

 

 

 

 

 

 

 

 

 



PACE: MRCHI025394 / MRCHI025420 

SITE NAME: CRAN_RCHI_CHUOI_014 

USID / NODE: 184219 

ADDRESS: 1189 S VINE STREET, URBANA, IL 61801 

COORDINATES: 40.102950, -88.205078 

 

 

 

 

 

 
 

 

 

 

 

 

 

 

 



PACE: MRCHI025454 / MRCHI025479 

SITE NAME: CRAN_RCHI_CHUOI_026 

USID / NODE: 184230 

ADDRESS: 784 S LINCOLN AVENUE, URBANA, IL 61801 

COORDINATES: 40.106360, -88.2190583 
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SPECIFICATIONS

Pole - The pole shaft is extruded from seamless alloy aluminum.

Davit Arm - Davit arms are conically tapered from seamless alloy aluminum 
to 2.38” OD at the luminaire end. Davit arm members have a 4’ bend radius 
and a 6’-6” rise. 

Davit Arm Attachment - Connection allows arm to be erected and held in 
place by gravity and secured by two stainless steel through bolts.

Handhole - A covered handhole with hardware and grounding provision are 
provided.

Base Cover - Optional decorative base covers available as special order.

Anchor Base - The anchor base is cast from 356 alloy aluminum. The 
completed assembly is heat-treated to a T6 temper. Aluminum nut covers are 
included with anchor base unless otherwise specified.

Anchor Bolts - Anchor bolts conform to ASTM F1554 Grade 55 and are 
provided with two hex nuts and two flat washers.  Bolts have an “L” bend on 
one end and are galvanized a minimum of 12” on the threaded end. 

Hardware - All structural and non-structural fasteners are stainless steel. 

Finish - The standard finish for the pole assembly and components is satin 
brushed, natural anodize, duranodic or polyester powder applied coating in 
accordance with Valmont’s Specifications. Additional finish options available 
upon request.

Design Criteria - Please reference Design Criteria Specification for appro-
priate design conditions.

VALMONT INDUSTRIES, INC.       28800 IDA STREET, PO BOX 358 -  VALLEY, NE 68064 USA         800.825.6668        VALMONTSTRUCTURES.COM  

ROUND TAPERED ALUMINUM
Davit Arm

6′ Single

Job Name: 	

Job Location - City:	 State:

Product: 	 Quote:

Client Name: 	

Created By:	 Date:

Customer Approval:	 Date:
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Arm Attachment



ANCHORAGE DATA

LOAD AND DIMENSIONAL DATA
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ROUND TAPERED ALUMINUM
Davit Arm
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Product: 	 Quote:
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PRODUCT ORDERING CODES

Anchor Base Detail

Bolt Circle

Bolt Slots/Holes

0° - Handhole

90°
Arm 1 

180°

As viewed 
from top 
of pole.

1.  EPA represents the Effective Projected Area of each luminaire. Designs are limited to one luminaire per arm. Variations from sizes above are available upon
     inquiry at the factory. Satisfactory performance of poles is dependent upon the pole being properly attached to a supporting foundation of adequate design.
2.  Structure weight is a nominal value which includes the pole shaft, base plate and luminaire arm(s).

	R	=	Round

R

COLOR OPTIONSMODEL NUMBER

 200065106D4Z
 250065106D4Z
 250075106D4Z
 300065106D4Z
 300075106D4Z
 300085106D4Z
 350075106D4Z
 350085106D4Z
 350086106D4Z
 350095106D4Z
 350096106D4Z
 350088106D4Z
 400085106D4Z
 400086106D4Z
 400095106D4Z
 400096106D4Z
 400088106D4Z

Polyester Powder	
DWH	=	White
	DSS	=	Sandstone
	 BR	=	Burgundy
	 HG	=	Hunter Green
	DNA	=	Natural Aluminum
	DCG	=	Charcoal Gray
	DMB	=	Medium Bronze
	SBN	=	Sanded Brown
	DNB	=	New Dark Bronze
	DDB	=	Dark Bronze
	SBK	=	Sanded Black
	DBL	=	Black
	DSB	=	Steel Blue
	DTG	=	Dark Green
	DBR	=	Red
	 SC	=	Special Color
			   (Contact Factory)

See Accessories at 
valmontstructures.com
(Please Specify with Code)

CROSS SECTION

Anodized	
	 204	=	Clear Natural
	 311	=	Light Bronze*
	 312	=	Medium Bronze*
	 313	=	Dark Bronze*
	 335	=	Black*
*Duranodic Anodize

Brushed	
	SBF	=	Satin Brushed

DIA
(IN)

±          
(IN)

6.00 0.156 9.50 0.75 10.32 0.630 0.75 x 17.00 x 3.00 3.50 N/A
7.00 0.156 10.56 0.43 11.26 0.750 1.00 x 36.00 x 4.00 4.13 N/A
8.00 0.156 11.63 0.37 12.05 0.750 1.00 x 36.00 x 4.00 4.13 N/A
8.00 0.188 11.63 0.37 12.05 0.750 1.00 x 36.00 x 4.00 4.13 N/A
8.00 0.250 11.63 0.37 12.05 0.750 1.00 x 36.00 x 4.00 4.13 N/A
9.00 0.156 13.25 0.75 12.48 1.250 1.00 x 36.00 x 4.00 4.13 N/A
9.00 0.188 13.25 0.75 12.48 1.250 1.00 x 36.00 x 4.00 4.13 N/A

±          
(IN)

POLE BASE PLATE ANCHOR BOLTS

BASE
OD
(IN)

WALL
THK
(IN)

BOLT CIRCLE
SQUARE

(IN)
THK
(IN)

DIA x LENGTH x HOOK
(IN)

PROJECTION
(IN)

mlaucher
Rectangle

mlaucher
Rectangle
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B Wall Thickness 
Tapered Aluminum Tube
Alloy 6063-T6

Handhole

4-Bolt Base
With Bolt Covers

C Butt Diameter

A 
M

ou
nt

in
g 

He
ig

ht

1'
-6

"

 
.188" Arm Wall Thickness
Aluminum Alloy 6063-T6

2" NPS Slip�tter
(Options Available - 
See Accessory 
Speci�cations)

1/2"-13NC S. S. Lockbolt

Flush Joint

K Bend Radius

4-1/2" O.D.

3°

 J Arm Length

D Top Diameter

J 
ARM LENGTH

4'
6'
8'

10'

3'
3'
5'
5'

K
RADIUS

WARNING: Do not install light pole without luminaire.

Round Tapered Aluminum Pole with Arms
Single Davit — 4-Bolt BaseRTA

Satin Aluminum or Powder Coated Finish per Customer Specification.

Dimensions in Inches

	 C	 D	 F	 G	 H	 I
	 Butt Dia.	T op Dia.	 Bolt Cir. Dia.	 Base Sq.	 Bolt Proj.	 Bolt Size 
	 6	 4.5	 9 - 10	 9.75	 2.75	 1 x 36 x 4
	 7	 4.5	 10 - 11	 10.5	 2.75	 1 x 36 x 4 
	 8	 4.5	 11 - 12	 11.25	 2.75	 1 x 36 x 4 
	 10	 6	 14 - 15	 14	 3.25	 1 x 48 x 4 

6" Butt Diameter - Reinforced, 3" x 5" curved Cast 
Aluminum Frame (Alloy 356-T6) with Aluminum Door 
and two (2) SS Hex Head Screws. A Grounding Provision 
incorporating a 3/8" diameter hole is provided opposite 
the Handhole.
7"+ Butt Diameters - 
Reinforced, 4" x 6" curved 
Cast Aluminum Frame (Alloy 
356-T6) with Aluminum Door 
and two (2) SS Hex Head 
Screws. Reinforced Frame will 
contain a tapped 3/8"-16NC 
Grounding Provision.

Handhole

Shaft and arm will be constructed of seamless extruded 
tube of 6063 Aluminum Alloy per the requirements of 
ASTM B221. The shaft assembly shall be full-length 
heat treated after base weld to produce a T6 temper. 

Pole

Anchorage

Vibration Damper

4-Bolt Cast Aluminum 
Base Flange of Alloy 
356-T6 with Aluminum 
Bolt Covers (Alloy 356-F) 
and Stainless Steel Hex 
Head Attaching Screws.

Base Style

Anchorage Kit will 
include four (4) 
L-shaped Steel 
Anchor Bolts 
conforming to 
AASHTO M314-90 
Grade 55. Ten inches 
(10") of threaded end 
will be galvanized per 
ASTM A153.  
Kits will contain four 
(4) Hex Nuts, four (4) 
Lock Washers, and 
four (4) Flat Washers 
(all components 
Galvanized Steel).  
A bolt circle template 
will be provided.

When determined necessary by Hapco, a Vibration 
Damper will be factory-installed inside the pole shaft. 
Customer specification of the damper is available.

Handhole - 0°

180°
|

I

0°

- 90° 270° -   

G
Base

Square
F

Bolt
Circle

H Bolt Proj. I
Bolt
Size
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R T A                       4  D   1     - 
MOUNTING

HEIGHT

WALL
THICK.

BUTT
DIA.

TOP
DIA.

BASE
STYLE

ARM
STYLE

ARM
QUANT.

ARM
LTH.

FINISH

Catalog Number System 
The catalog number for Hapco poles utilizes the 
following identification system.

Catalog Number Example - 

RTA 30 D 8 B 4 D 1 6 – 01
Round Tapered Aluminum, 30’ Mounting Height, 
.188" Wall Thickness, 8" Butt Diameter, 4.5" Top 
Diameter, 4-Bolt Base, Davit Arm, Single, 6’ Arm 
Length, Satin Aluminum Finish.

Wall Thickness 
C = .156"
D = .188"
E = .219"
F = .250"

Butt Diameter 
6 = 6"
7 = 7"
8 = 8"
1 = 10"

Top Diameter 
B = 4.5"
C = 6"

Base Style 
4 = 4-Bolt Base

Arm Style 
D = Davit 

Arm Quantity 
1 = Single

Arm Length 
4 = 4’
6 = 6’
8 = 8’
A = 10’

Finish 
01 = Satin Aluminum
BA = Black Powder Coat
BH = White Powder Coat
BM = Dark Bronze Powder Coat
BV = Dark Green Powder Coat
GC = Gray Powder Coat

** = Specify Finish

EPA Notes:  
Effective Projected Area (EPA) in square feet. EPA’s calculated using 
wind velocity (mph) indicated in accordance with 2009 AASHTO 
LTS-5 using a 25 year design life. Maximum EPA is based on the 
luminaire weight shown. Increased luminaire weight may reduce the 
maximum EPA. If weight is exceeded, or if other design life or code 
is required, please consult the factory.

20
20
20
20
20
20
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
30
30
30
30
30
30
30
30
30
30
30
30
30
30
30
30
30
30
30
30
30
30
35
35
35
35
35
35
35
35
35
35
35
35
35
35
35
35
35
35
40
40
40
40
40
40
40
40
40
40
40
40
40
40

	 0.156''	 6	 4'	 35	 12.4	 9.2	 8.4	 6.4	 5.0	 41-031	 RTA20C6B4D14-**
	 0.156''	 6	 6'	 35	 11.2	 8.2	 7.4	 5.6	 4.2	 41-032	 RTA20C6B4D16-**
	 0.156''	 6	 8'	 35	 10.2	 7.2	 6.5	 4.8	 3.5	 41-033	 RTA20C6B4D18-**
	 0.188''	 6	 4'	 35	 15.6	 11.8	 10.8	 8.6	 6.8	 41-001	 RTA20D6B4D14-**
	 0.188''	 6	 6'	 35	 14.4	 10.8	 9.8	 7.6	 5.9	 41-002	 RTA20D6B4D16-**
	 0.188''	 6	 8'	 35	 13.2	 9.8	 8.8	 6.8	 5.1	 41-003	 RTA20D6B4D18-**
	 0.156''	 6	 4'	 35	 7.4	 5.0	 4.4	 3.1	 2.1		  RTA25C6B4D14-**
	 0.156''	 6	 6'	 35	 6.6	 4.3	 3.7	 2.4	 1.4		  RTA25C6B4D16-**
	 0.156''	 6	 8'	 35	 5.8	 3.6	 3.1	 1.8	 0.9		  RTA25C6B4D18-**
	 0.156''	 6	 10'	 35	 4.8	 2.8	 2.2	 1.0	 -		  RTA25C6B4D1A-**
	 0.156''	 7	 4'	 35	 12.4	 9.2	 8.2	 6.2	 4.8	 41-103	 RTA25C7B4D14-**
	 0.156''	 7	 6'	 35	 11.4	 8.2	 7.4	 5.5	 4.1	 41-104	 RTA25C7B4D16-**
	 0.156''	 7	 8'	 35	 10.4	 7.5	 6.6	 4.8	 3.4	 41-105	 RTA25C7B4D18-**
	 0.156''	 7	 10'	 35	 9.3	 6.4	 5.6	 3.8	 2.5	 41-106	 RTA25C7B4D1A-**
	 0.156''	 8	 10'	 35	 5.7	 3.8	 3.3	 2.1	 1.2		  RTA25C8B4D1A-**
	 0.188''	 6	 4'	 35	 10.0	 7.0	 6.4	 4.7	 3.4	 41-073	 RTA25D6B4D14-**
	 0.188''	 6	 6'	 35	 9.0	 6.3	 5.6	 4.0	 2.8	 41-074	 RTA25D6B4D16-**
	 0.188''	 6	 8'	 35	 8.2	 5.6	 4.9	 3.4	 2.2	 41-075	 RTA25D6B4D18-**
	 0.188''	 6	 10'	 35	 7.2	 4.6	 4.0	 2.5	 1.4	 41-076	 RTA25D6B4D1A-**
	 0.188''	 7	 4'	 35	 16.0	 12.0	 10.8	 8.4	 6.7	 41-079	 RTA25D7B4D14-**
	 0.188''	 7	 6'	 35	 14.8	 11.0	 10.0	 7.6	 5.9	 41-080	 RTA25D7B4D16-**
	 0.188''	 7	 8'	 35	 13.8	 10.2	 9.2	 7.0	 5.3	 41-081	 RTA25D7B4D18-**
	 0.156''	 6	 4'	 35	 3.8	 2.0	 1.5	 0.5	 -		  RTA30C6B4D14-**
	 0.156''	 6	 6'	 35	 3.2	 1.3	 0.9	 -	 -		  RTA30C6B4D16-**
	 0.156''	 6	 8'	 35	 2.6	 0.8	 -	 -	 -		  RTA30C6B4D18-**
	 0.156''	 7	 4'	 35	 7.8	 5.2	 4.6	 3.2	 2.1	 41-145	 RTA30C7B4D14-**
	 0.156''	 7	 6'	 35	 7.0	 4.6	 3.9	 2.5	 1.4	 41-146	 RTA30C7B4D16-**
	 0.156''	 7	 8'	 35	 6.4	 4.0	 3.4	 2.0	 0.9	 41-147	 RTA30C7B4D18-**
	 0.156''	 7	 10'	 35	 5.5	 3.1	 2.5	 1.2	 -	 41-148	 RTA30C7B4D1A-**
	 0.156''	 8	 4'	 35	 10.6	 7.9	 7.1	 5.3	 4.1	 41-175	 RTA30C8B4D14-**
	 0.156''	 8	 6'	 35	 8.5	 6.1	 5.5	 3.9	 2.9	 41-176	 RTA30C8B4D16-**
	 0.156''	 8	 8'	 35	 6.7	 4.7	 4.1	 2.9	 1.9	 41-177	 RTA30C8B4D18-**
	 0.156''	 8	 10'	 35	 4.8	 3.1	 2.6	 1.5	 0.6	 41-178	 RTA30C8B4D1A-**
	 0.188''	 6	 4'	 35	 5.8	 3.6	 3.0	 1.8	 1.0		  RTA30D6B4D14-**
	 0.188''	 6	 6'	 35	 5.1	 3.0	 2.4	 1.2	 -		  RTA30D6B4D16-**
	 0.188''	 6	 8'	 35	 4.5	 2.4	 1.8	 0.7	 -		  RTA30D6B4D18-**
	 0.188''	 6	 10'	 35	 3.6	 1.6	 1.1	 -	 -		  RTA30D6B4D1A-**
	 0.188''	 7	 4'	 35	 10.6	 7.6	 6.8	 5.0	 3.6	 41-151	 RTA30D7B4D14-**
	 0.188''	 7	 6'	 35	 9.8	 6.8	 6.0	 4.2	 3.0	 41-152	 RTA30D7B4D16-**
	 0.188''	 7	 8'	 35	 9.2	 6.2	 5.4	 3.6	 2.4	 41-153	 RTA30D7B4D18-**
	 0.188''	 8	 4'	 35	 15.7	 11.9	 10.9	 8.6	 6.7	 41-157	 RTA30D8B4D14-**
	 0.188''	 8	 6'	 35	 13.8	 10.5	 9.6	 7.3	 5.7	 41-158	 RTA30D8B4D16-**
	 0.188''	 8	 8'	 35	 11.5	 8.5	 7.7	 5.7	 4.3	 41-159	 RTA30D8B4D18-**
	 0.188''	 8	 10'	 35	 9.0	 6.5	 5.7	 3.9	 2.7	 41-160	 RTA30D8B4D1A-**
	 0.156''	 7	 4'	 35	 4.3	 2.2	 1.7	 0.6	 -		  RTA35C7B4D14-**
	 0.156''	 7	 6'	 35	 3.6	 1.6	 1.1	 -	 -		  RTA35C7B4D16-**
	 0.156''	 7	 8'	 35	 3.1	 1.2	 0.6	 -	 -		  RTA35C7B4D18-**
	 0.156''	 8	 4'	 35	 8.2	 5.5	 4.8	 3.2	 2.0	 41-223	 RTA35C8B4D14-**
	 0.156''	 8	 6'	 35	 6.7	 4.5	 3.7	 2.3	 1.3	 41-224	 RTA35C8B4D16-**
	 0.156''	 8	 8'	 35	 5.3	 3.3	 2.7	 1.5	 0.9	 41-225	 RTA35C8B4D18-**
	 0.188''	 8	 4'	 35	 11.4	 8.0	 7.1	 5.2	 3.8	 41-229	 RTA35D8B4D14-**
	 0.188''	 8	 6'	 35	 10.4	 7.3	 6.4	 4.5	 3.1	 41-230	 RTA35D8B4D16-**
	 0.188''	 8	 8'	 35	 9.8	 6.7	 5.8	 4.0	 2.6	 41-231	 RTA35D8B4D18-**
	 0.188''	 8	 10'	 35	 7.7	 5.1	 4.3	 2.7	 1.5	 41-232	 RTA35D8B4D1A-**
	 0.219''	 8	 4'	 35	 14.2	 10.4	 9.2	 7.0	 5.4	 41-235	 RTA35E8B4D14-**
	 0.219''	 8	 6'	 35	 13.4	 9.6	 8.6	 6.4	 4.7	 41-236	 RTA35E8B4D16-**
	 0.219''	 8	 8'	 35	 12.6	 9.0	 8.0	 5.8	 4.2	 41-237	 RTA35E8B4D18-**
	 0.219''	 8	 10'	 35	 11.3	 8.1	 7.1	 5.0	 3.4	 41-238	 RTA35E8B4D1A-**
	 0.250''	 8	 4'	 35	 17.2	 12.6	 11.4	 8.8	 6.8	 41-241	 RTA35F8B4D14-**
	 0.250''	 8	 6'	 35	 16.2	 11.8	 10.8	 8.2	 6.2	 41-242	 RTA35F8B4D16-**
	 0.250''	 8	 8'	 35	 15.6	 11.2	 10.0	 7.6	 5.7	 41-243	 RTA35F8B4D18-**
	 0.250''	 8	 10'	 35	 13.9	 10.2	 9.2	 6.7	 4.9	 41-244	 RTA35F8B4D1A-**
	 0.156''	 8	 4'	 35	 4.7	 2.5	 1.9	 0.7	 -		  RTA40C8B4D14-**
	 0.156''	 8	 6'	 35	 4.1	 1.9	 1.3	 -	 -		  RTA40C8B4D16-**
	 0.156''	 8	 8'	 35	 3.4	 1.3	 0.8	 -	 -		  RTA40C8B4D18-**
	 0.188''	 8	 6'	 35	 6.7	 4.0	 3.3	 1.8	 0.8	 41-326	 RTA40D8B4D16-**
	 0.188''	 8	 8'	 35	 6.2	 3.5	 2.8	 1.3	 -	 41-327	 RTA40D8B4D18-**
	 0.188''	 10	 6'	 35	 15.5	 11.5	 10.4	 8.0	 5.9	 41-362	 RTA40D1C4D16-**
	 0.188''	 10	 10'	 35	 11.7	 8.3	 7.5	 5.1	 3.5	 41-364	 RTA40D1C4D1A-**
	 0.219''	 8	 4'	 35	 9.8	 6.6	 5.8	 4.0	 2.7	 41-331	 RTA40E8B4D14-**
	 0.219''	 8	 6'	 35	 9.2	 6.0	 5.2	 3.4	 2.1	 41-332	 RTA40E8B4D16-**
	 0.219''	 8	 8'	 35	 8.6	 5.5	 4.7	 2.9	 1.7	 41-333	 RTA40E8B4D18-**
	 0.250''	 8	 4'	 35	 12.2	 8.6	 7.6	 5.6	 4.0	 41-337	 RTA40F8B4D14-**
	 0.250''	 8	 6'	 35	 11.6	 8.0	 7.0	 4.8	 3.4	 41-338	 RTA40F8B4D16-**
	 0.250''	 8	 8'	 35	 11.0	 7.4	 6.4	 4.4	 3.0	 41-339	 RTA40F8B4D18-**
	 0.250''	 8	 10'	 35	 10.0	 6.6	 5.7	 3.7	 2.2	 41-340	 RTA40F8B4D1A-**

	A	  B	 C	J
	M tg.	W all	 Butt	A rm	L um.	M aximum EPA		O  ld	
	H gt.	T hickness	 Diameter	L ength	W eight	 90	 100	 110	 120	 130	 Cat. Number	 Catalog Number
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1)  INTRODUCTION 
 
This is a 29ft tall light pole located in Champaign County, IL.  The proposed antennas will be 
mounted on a proposed extension pipe.  
 
2)  ANALYSIS CRITERIA 
 
The structural analysis was performed for this structure in accordance with the requirements of NESC 
2017 Rule 250B Heavy loading. 
 
Table 2-1 – Proposed Final Antenna Configuration  
 (New antennas in bold) 

Center 
Line 

Elevation 
(ft) 

Antenna(s) Radio(s) Mounting System 

37.0 
(1) 2C2U3MT360X06Fxys0   

32.75 
 (2) Proposed Remotes  

31.0 
 (1) Power/Fiber cabinet  
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3)  ANALYSIS PROCEDURE 
 
Table 3-1 – Documents Provided 

Document Remarks Reference Date Source 

Construction 
Drawings 

GPD N/A 9/20/19 SAC 

 
3.1) Analysis Method 
 

Risa-3D (version 17.0.4) is a finite element analysis software program was used for modeling 
and analyzing frame structures.  The output from the analysis can be found in Appendix A. 
 
Mathcad 15 is a mathematics software program used for creating hand calc templates.  The 
output of these calculations can be found in Appendix A. 

 
4)  ANALYSIS RESULTS 
 

  Table 4-1 – Critical Section Capacity (Summary) 
Member Type Elevation (ft) % Capacity Pass/Fail 
Extension Pipe  17 92.4 Pass 

Connection 17 13.0 Pass 
Pole Local 
Bending 

17 98.9 Pass 

Overall  98.9 Pass 
                                                                                                                                                    

    
4.1)  Recommendations 

 
See details for information on the proposed extension pipe and connections. 
 
4.2)  Conclusions 
 
The light pole has adequate capacity to support the extension pipe and equipment. 
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5)  ASSUMPTIONS 
 

 The analysis performed is to the theoretical capacity of the members and connections.  No 
accommodations are taken for any damaged, rusted, deteriorated, or otherwise compromised member 
conditions.  To this, the tower or structure is assumed to be properly maintained and monitored and 
this analysis cannot be considered to be a condition assessment of the structure.  

 
 The analysis is performed to the minimum design wind, ice, and other environmental loading 

prescribed by the governing building codes and standards.  Any higher loading conditions required by 
the local jurisdiction or structure owner should be made known to Westchester immediately for 
analysis.  No lesser conditions will be accommodated.   

 
 Member sizes are assumed to be of standard AISC or manufacturer designations unless explicitly 

specified otherwise.  The geometry of the tower or structure is assumed as schematic. Steel grade and 
concrete strength are assumed to be conservative standard and fully developed unless otherwise 
specified.   

 
 The information provided to Westchester for analysis is assumed accurate and up to date as supplied.  

No independent efforts were taken by Westchester to verify the validity of the information supplied.  
If any additional information is presented at any time that contradicts what is referenced in the 
analysis, the analysis is invalid and must be performed again with the new information.   

 
 Any reinforcement or modifications are assumed to be fully installed and functional.   

 
 All welds are assumed to have been performed to current welding standards and are assumed to 

develop their full capacity and to be in good condition.  In addition, all bolts and bolt-like anchors are 
assumed to be fully tightened, fastened, or bonded to the manufacturers' specifications and are 
assumed to have full capacity. 

 
 Numerous connection details of large-scale structures are unobtainable and are omitted from the 

structural analysis.  This includes, but is not limited to:  bolts, welds, flanges, and plates.  These 
connections are considered adequate and are therefore neglected from the analysis.  In addition, in the 
absence of building plans, many wall, floor, and ceiling constructions can only be determined from 
observable field data and are supplemented by best judgment and experience.   

 
 Antennas, dishes, feedlines, and any other such appurtenances are assumed adequate through 

manufacturer testing.  No analysis is provided for the structural strength or stability of these items 
unless otherwise specified.   

 
 Equipment mounting systems are assumed structurally sound unless specifically called for in the 

analysis.   
 

 Soil conditions and foundations are not considered unless specified in the analysis and have no 
deterioration or defects.  For sites located on a building, only local effects of the equipment is 
considered unless otherwise specified.  The overall structure of the building and its foundation are 
assumed to be unaffected by the telecom equipment. 

 
 Any changes or differences to the site or site plans at any time prior to installation must be brought to 

the attention of Westchester immediately.   
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References: 1) 2015 International Building Code
2) ANSI TIA-222-G, Structural Standard for Antenna Supporting Structures and Antennas
3) AISC 360-10 Specification for Structural Steel Buildings
4) 2015 Aluminum Design Manual
5) 2017 National Electric Safety Code

 ______________________________________________________Input

q 4psf Design wind pressure per Ref. (5)

ti 0.5 in Design ice thickness per Ref. (5)
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 Antennas/Radios

Antenna name/model Number of
antennas

Shielding Factor

"Canister Antenna"

"radio"

"Power/Fiber"

"Extension Pipe"

"not used"

"not used"

"not used"

"not used"

























nant

1

1

1

1

0

0

0

0

























 ShieldingFactor

1

1

1

1

1

1

1

1



























Height of antennas* Width of antennas* Depth of antennas* Weight of antennas

heightant

24

17.1

13

276

0

0

0

0

























in widthant

14.6

7.9

11.4

2.875

1

1

1

1

























in depthant

14.6

4.1

3.9

2.875

1

1

1

1

























in Weightant

23

100

19

133.4

0

0

0

0

























lbf

Antenna Shape?
1 = Flat
0 = Round

Elevation of
antennas 

Number of antenna
groups

Nantenna 4

SHAPE

0

1

1

1

1

1

1

1

























 zant

37

32.75

31

23.5

98

98

98

98

























ft

*Matrix elements with a value of "1" are just placeholder values to prevent divide by 0 / NaN errors.

Wind load calculations collapsed
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Equipment Frame

An analysis of the frame was conducted using RISA 3D with the above outlined equipment and the
following load conditions.  

F1 FA1
 F1 9.733 lbf Antenna position 1

W1.ice Want.ice1
 W1.ice 47.642 lbf

F2 FA2
 F2 3.753 lbf Antenna position 2

W2.ice Want.ice2
 W2.ice 108.675 lbf

F3 FA3
 F3 4.117 lbf Antenna position 3

W3.ice Want.ice3
 W3.ice 27.836 lbf
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RISA 3D Loads Input

Wind Load (with ice) Dead Load (with ice)

Position 1: F1 9.733 lbf W1.ice 47.642 lbf

Position 2: F2 3.753 lbf W2.ice 108.675 lbf

Position 3: F3 4.117 lbf W3.ice 27.836 lbf

wpipe

FA4

23ft
0.958 plf Distributed wind load on pipe

icepipe

Want.ice4
Weightant4



23ft
2.646 plf Distributed ice weight on pipe
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Check Local Bending on Pole

Dpole 4.5in

tpole .25in Di.pole Dpole 2 tpole 4 in

Spole

π Dpole
4

Di.pole
4







32 Dpole
3.361 in

3


M1 1121lbf 5 ft 5.605 10
3

 lbf ft Local moment due to extension

dal .1
lbf

in
3

 Aarm

π Dpole
2



4

π Di.pole
2



4
 3.338 in

2
 Ai.arm

π Dpole 1in 2

4

π Dpole
2



4


wtarm 5ft .25 2 π 5 ft( ) dal Aarm 35lbf 86.487 lbf Weight of davit arm and light

wti.arm 5ft .25 2 π 5 ft( ) Ai.arm 56
lbf

ft
3

39.26 lbf Weight of ice on davit arm

M2 wtarm wti.arm  5 ft

fb

M1 M2

Spole
22.256 ksi

Fy 25ksi ϕ .9

Fb ϕ Fy 22.5 ksi

fb

Fb
98.915 % OK
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Check connections

Tmax 1121lbf Vmax 423lbf

Use (2) 3/4" 316 Stainless Steel rods at each connection 

Abolt .334in
2

 Eff. area

Fy 45ksi

Tall .9 Fy Abolt 13.527 kip Vall .6 Fy Abolt 9.018 kip

Tmax

Tall

Vmax

Vall
 12.978 % OK 



N1                              

N2                              

N3                              

N4                              

N5                              

N6                              

N7                              

M
1

M2 M
3

Y

XZ

Envelope Only Solution



Company : Westchester Services Oct 1, 2019
11:27 AMDes igner : PK

Job Number : MR CHI025457 Checked By:_____
Model Name : Pole Extension

(Global) Model Settings
Display Sections for Member Calcs
Max Internal S ections for Member Calcs
Include S hear Deformation?
Increase Nailing Capacity for Wind?
Include W arping?
Trans Load Btwn Intersecting Wood Wall?
Area Load Mesh (in 2̂)
Merge Tolerance (in)
P-Delta Analysis Tolerance
Include P -Delta for Walls?
Automatically Iterate Stiffness for Walls?
Max Iterations for Wall Stiffness
G ravity Acceleration (ft/sec 2̂)
Wall Mesh S ize (in)
Eigensolution Convergence Tol. (1.E-)
Vertical Axis
G lobal Member Orientation P lane
Static Solver
Dynamic Solver

5 
97 
Yes
Yes
Yes
Yes
144
.12
0.50%
Yes
Yes
3
32.2
24
4
Y
XZ
Sparse Accelerated
Accelerated Solver

Hot Rolled Steel Code
Adjust Stiffness?
RISAConnection Code
Cold Formed Steel Code
Wood Code
Wood Temperature
Concrete Code
Masonry Code
Aluminum Code
Stainless Steel Code
Adjust Stiffness?

AISC 14th(360-10): LRFD
Yes(Iterative)
AISC 14th(360-10): LRFD
AISI S100-12: LRFD
AWC  NDS-15: ASD
< 100F
AC I 318-14
AC I 530-13: ASD
AA ADM1-10: ASD - Building
AISC 14th(360-10): ASD
Yes(Iterative)

Number of Shear Regions
Region Spacing Increment (in)
Biaxial Column Method
Parme Beta Factor (P CA)
Concrete Stress Block
Use Cracked Sections?
Use Cracked Sections S lab?
Bad Framing Warnings?
Unused Force Warnings?
Min 1 Bar Diam. Spacing?
Concrete Rebar Set
Min % Steel for Column
Max % Steel for Column

4
4
Exact Integration
.65
Rectangular
Yes
Yes
No
Yes
No
REBAR_SET_ASTMA615
1
8

RISA-3D Version 17.0.4      Page 1 [P:\SAC -AT&T-Small C ell\MRCHI025457\Structural\3d\pipe.r3d] 



Company : Westchester Services Oct 1, 2019
11:27 AMDes igner : PK

Job Number : MR CHI025457 Checked By:_____
Model Name : Pole Extension

(Global) Model Settings , Continued
Seismic Code
Seismic Base Elevation (ft)
Add Base W eight?
C t X
C t Z
T X (sec)
T Z (sec)
R  X
R Z
C t Exp. X
C t Exp. Z
SD1
SDS
S1
TL (sec)
R isk Cat
Drift C at

ASCE 7-10
Not Entered
Yes
.02
.02
Not Entered
Not Entered
3
3
.75
.75
1
1
1
5
I or II
Other

Om Z
Om X
Cd Z
Cd X
Rho Z
Rho X

1
1
1
1
1
1

Hot Rolled Steel Properties
Label E  [ksi] G  [ksi] Nu Therm (/1E ...Density[k/ft... Y ield[ks i] Ry Fu[ksi] Rt

1 A992 29000 11154 .3 .65 .49 50 1.1 65 1.1
2 A36 Gr.36 29000 11154 .3 .65 .49 36 1.5 58 1.2
3 A572 G r.50 29000 11154 .3 .65 .49 50 1.1 65 1.1
4 A500 G r.B RND 29000 11154 .3 .65 .527 42 1.4 58 1.3
5 A500 G r.B Rect 29000 11154 .3 .65 .527 46 1.4 58 1.3
6 A53 Gr.B 29000 11154 .3 .65 .49 35 1.6 60 1.2
7 A1085 29000 11154 .3 .65 .49 50 1.4 65 1.3

J oint Coordinates  and Temperatures
Label X  [ft] Y  [ft] Z [ft] Temp [F] Detach From ...

1 N1 0 0 0 0
2 N2 0 5 0 0
3 N3 0 23 0 0
4 N4 1 23 0 0
5 N5 1 24 0 0
6 N6 0 20.75 0 0
7 N7 0 19 0 0

J oint Boundary Conditions
Joint Label X  [k/in] Y  [k/in] Z [k/in] X Rot.[k-ft/rad] Y  Rot.[k-ft/rad] Z Rot.[k-ft/rad]

1 N1 Reaction Reaction Reaction F ixed
2 N2 Reaction Reaction Reaction F ixed

RISA-3D Version 17.0.4      Page 2 [P:\SAC -AT&T-Small C ell\MRCHI025457\Structural\3d\pipe.r3d] 



Company : Westchester Services Oct 1, 2019
11:27 AMDes igner : PK

Job Number : MR CHI025457 Checked By:_____
Model Name : Pole Extension

Hot Rolled Steel Design Parameters
Label Shape Length[ft] Lbyy[ft] Lbzz[ft] Lcomp top[ft] Lcomp bot[ft] L-torqu... Kyy Kzz Cb Function

1 M1 PIPE_2.5X 23 18 18 18 18 18 Lateral

J oint Loads and Enforced Displacements  (BLC  3 : EW)
Joint Label L,D,M Direction Magnitude[(k,k-ft), (in,rad), (k*s 2̂/ft, k*s 2̂*ft)]

1 N5 L Z .01
2 N6 L Z .004
3 N7 L Z .004

J oint Loads and Enforced Displacements  (BLC  6 : Weight-ice)
Joint Label L,D,M Direction Magnitude[(k,k-ft), (in,rad), (k*s 2̂/ft, k*s 2̂*ft)]

1 N5 L Y .048
2 N6 L Y .109
3 N7 L Y .028

Member Dis tributed Loads  (BLC 3 : EW)
Member Label Direction S tart Magnitude[k/ft,F,ks f] End Magnitude[k/ft...S tart Location[f...End Location[ft...

1 M1 Z .01 .01 0 0
2 M2 Z .01 .01 0 0
3 M3 Z .01 .01 0 0

Member Dis tributed Loads  (BLC 6 : Weight-ice)
Member Label Direction S tart Magnitude[k/ft,F,ks f] End Magnitude[k/ft...S tart Location[f...End Location[ft...

1 M1 Y .003 .003 0 0
2 M2 Y .003 .003 0 0
3 M3 Y .003 .003 0 0

Bas ic  Load Cases
BLC Description Category X Gravity Y  Gravity Z Gravity Joint Point Distributed Area(Me... Surface(P...

1 DL DL -1
2 NS DL
3 EW WL 3 3
4 ew WL
5 ns WL
6 Weight-ice DL 3 3
7 DL

Load Combinations
Des cription Solve P ... S ... B... Fac...B... Fac...B... Fac...B... Fac...B... Fac...B... Fac...B... Fac...B... Fac...B... Fac...B... Fac...

1 1.4DL Yes Y 1 1.4 6 -1.4
2 1.2DL+1.6W o 0deg Yes Y 1 1.2 6 -1.2 2 1.6 3
3 1.2DL+1.6W o 30deg Yes Y 1 1.2 6 -1.2 2 1.3... 3 .8
4 1.2DL+1.6W o 60deg Yes Y 1 1.2 6 -1.2 2 .8 3 1.3...
5 1.2DL+1.6W o 90deg Yes Y 1 1.2 6 -1.2 2 3 1.6
6 1.2DL+1.6W o 120deg Yes Y 1 1.2 6 -1.2 2 -.8 3 1.3...

RISA-3D Version 17.0.4      Page 3 [P:\SAC -AT&T-Small C ell\MRCHI025457\Structural\3d\pipe.r3d] 



Company : Westchester Services Oct 1, 2019
11:27 AMDes igner : PK

Job Number : MR CHI025457 Checked By:_____
Model Name : Pole Extension

Load Combinations  (Continued)
Des cription Solve P ... S ... B... Fac...B... Fac...B... Fac...B... Fac...B... Fac...B... Fac...B... Fac...B... Fac...B... Fac...B... Fac...

7 1.2DL+1.6W o 150deg Yes Y 1 1.2 6 -1.2 2 -1.... 3 .8
8 1.2DL+1.6W o 180deg Yes Y 1 1.2 6 -1.2 2 -1.6 3
9 1.2DL+1.6W o 210deg Yes Y 1 1.2 6 -1.2 2 -1.... 3 -.8
10 1.2DL+1.6W o 240deg Yes Y 1 1.2 6 -1.2 2 -.8 3 -1....
11 1.2DL+1.6W o 270deg Yes Y 1 1.2 6 -1.2 2 3 -1.6
12 1.2DL+1.6W o 300deg Yes Y 1 1.2 6 -1.2 2 .8 3 -1....
13 1.2DL+1.6W o 330deg Yes Y 1 1.2 6 -1.2 2 1.3... 3 -.8
14 1.2DL+1.0W i+1.0DLi ... Yes Y 1 1.2 6 -1.2 5 1 4 7 -1
15 1.2DL+1.0W i+1.0DLi ... Yes Y 1 1.2 6 -1.2 5 .866 4 .5 7 -1
16 1.2DL+1.0W i+1.0DLi ... Yes Y 1 1.2 6 -1.2 5 .5 4 .866 7 -1
17 1.2DL+1.0W i+1.0DLi ... Yes Y 1 1.2 6 -1.2 5 4 1 7 -1
18 1.2DL+1.0W i+1.0DLi ... Yes Y 1 1.2 6 -1.2 5 -.5 4 .866 7 -1
19 1.2DL+1.0W i+1.0DLi ... Yes Y 1 1.2 6 -1.2 5 -.866 4 .5 7 -1
20 1.2DL+1.0W i+1.0DLi ... Yes Y 1 1.2 6 -1.2 5 -1 4 7 -1
21 1.2DL+1.0W i+1.0DLi ... Yes Y 1 1.2 6 -1.2 5 -.866 4 -.5 7 -1
22 1.2DL+1.0W i+1.0DLi ... Yes Y 1 1.2 6 -1.2 5 -.5 4 -.866 7 -1
23 1.2DL+1.0W i+1.0DLi ... Yes Y 1 1.2 6 -1.2 5 4 -1 7 -1
24 1.2DL+1.0W i+1.0DLi ... Yes Y 1 1.2 6 -1.2 5 .5 4 -.866 7 -1
25 1.2DL+1.0W i+1.0DLi ... Yes Y 1 1.2 6 -1.2 5 .866 4 -.5 7 -1

Envelope J oint Reactions
Joint X [k] LC Y [k] LC Z [k] LC MX [k-ft] LC MY [k-ft] LC MZ [k-ft] LC

1 N1 max .019 1 .034 1 .798 5 0 25 NC NC 0 25
2 min .015 2 .029 2 -.798 11 0 1 NC NC 0 1
3 N2 max -.015 25 .553 1 1.226 11 0 25 NC NC 0 25
4 min -.019 1 .474 2 -1.226 5 0 1 NC NC 0 1
5 Totals: max 0 25 .588 1 .429 11
6 min 0 1 .504 2 -.429 5

Envelope AISC 14th(360-10): LR FD Steel Code Checks
Member Shape Code Check Lo...LC Shear C... Loc[ft] ... LC phi*... phi*... phi*... phi*... ... Eqn

1 M1 P IPE_2.5X .924 5.... 11 .044 4.792 11 8.861 66.15 4.646 4.646 1 H1-...

RISA-3D Version 17.0.4      Page 4 [P:\SAC -AT&T-Small C ell\MRCHI025457\Structural\3d\pipe.r3d] 

































B Wall Thickness 
Tapered Aluminum Tube
Alloy 6063-T6

Handhole

4-Bolt Base
With Bolt Covers

C Butt Diameter

A 
M

ou
nt

in
g 

He
ig

ht

1'
-6

"

 
.188" Arm Wall Thickness
Aluminum Alloy 6063-T6

2" NPS Slip�tter
(Options Available - 
See Accessory 
Speci�cations)

1/2"-13NC S. S. Lockbolt

Flush Joint

K Bend Radius

4-1/2" O.D.

3°

 J Arm Length

D Top Diameter

J 
ARM LENGTH

4'
6'
8'

10'

3'
3'
5'
5'

K
RADIUS

Round Tapered Aluminum Pole with Arms
Single Davit — 4-Bolt BaseRTA

Dimensions in Inches

	 C	 D	 F	 G	 H	 I
	 Butt Dia.	T op Dia.	 Bolt Cir. Dia.	 Base Sq.	 Bolt Proj.	 Bolt Size 

8	 4.5	 11 - 12	 11.25	 2.75	 1 x 36 x 4 

Satin Aluminum or Powder Coated 
Finish per Customer Specification.

Finish 
01 = Satin Aluminum
BA = Black Powder Coat
BH = White Powder Coat
BM = Dark Bronze Powder Coat
BV = Dark Green Powder Coat
GC = Gray Powder Coat

** = Specify Finish

RTA30D8B4D1A -

26252 Hillman Highway
Abingdon, VA 24210
800.368.7171
www.hapco.com

Customer Name: 			 
Project:  	 Location: 
Notes:	

WARNING: 
Do not install light pole without luminaire.

Quantity:

Shaft and arm will be constructed of seamless extruded 
tube of 6063 Aluminum Alloy per the requirements of 
ASTM B221. The shaft assembly shall be full-length heat 
treated after base weld to produce a T6 temper. 

Reinforced, 4” x 6” curved Cast Aluminum Frame (Alloy 
356-T6) with Aluminum Door and two (2) SS Hex Head 
Screws. Reinforced Frame will contain a tapped 3/8”-
16NC Grounding Provision.

Pole

Handhole

Anchorage

Vibration Damper

4-Bolt Cast Aluminum 
Base Flange of Alloy 
356-T6 with Aluminum 
Bolt Covers (Alloy 356-F) 
and Stainless Steel Hex 
Head Attaching Screws.

Base Style

Anchorage Kit will 
include four (4) L-shaped 
Steel Anchor Bolts 
conforming to AASHTO 
M314-90 Grade 55. Ten 
inches (10") of threaded 
end will be galvanized 
per ASTM A153.  
Kits will contain four (4) 
Hex Nuts, four (4) Lock 
Washers, and four (4) 
Flat Washers  
(all components 
Galvanized Steel). A bolt 
circle template will  
be provided.

When determined necessary by Hapco, a Vibration 
Damper will be factory-installed inside the pole shaft. 
Customer specification of the damper is available.

Handhole - 0°

180°
|

I

0°

- 90° 270° -   

G
Base

Square
F

Bolt
Circle

H Bolt Proj. I
Bolt
Size

EPA Notes: Effective Projected Area (EPA) in square feet. EPA’s 
calculated using wind velocity (mph) indicated in accordance with 
2009 AASHTO LTS-5 using a 25 year design life. Maximum EPA is 
based on the luminaire weight shown. Increased luminaire weight 
may reduce the maximum EPA. If weight is exceeded, or if other 
design life or code is required, please consult the factory.

	 Catalog Number 	 Finish

	A	  B	 C	J
	 Mtg.	 Wall	 Butt	A rm	L um.	 Maximum EPA		O  ld	
	 Hgt.	T hickness	 Diameter	L ength	 Weight	 90	 100	 110	 120	 130	 Cat. Number	 Catalog Number

30	 0.188’’	 8	 10’	 35	 9.0	 6.5	 5.7	 3.9	 2.7	 41-160	 RTA30D8B4D1A-**
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SPECIFICATIONS

Pole - The pole shaft is extruded from seamless alloy aluminum.

Davit Arm - Davit arms are conically tapered from seamless alloy aluminum 
to 2.38” OD at the luminaire end. Davit arm members have a 4’ bend radius 
and a 6’-6” rise for 6” through 9” Base OD poles. Davit arm members for 10” 
Base OD poles have a 5’ bend radius and a 6’-6” rise. 

Davit Arm Attachment - Connection allows arm to be erected and held in 
place by gravity and secured by two stainless steel through bolts.

Handhole - A covered handhole with hardware and grounding provision are 
provided.

Base Cover - Optional decorative base covers available as special order.

Anchor Base - The anchor base is cast from 356 alloy aluminum. The 
completed assembly is heat-treated to a T6 temper. Aluminum nut covers are 
included with anchor base unless otherwise specified.

Anchor Bolts - Anchor bolts conform to ASTM F1554 Grade 55 and are 
provided with two hex nuts and two flat washers.  Bolts have an “L” bend on 
one end and are galvanized a minimum of 12” on the threaded end. 

Hardware - All structural and non-structural fasteners are stainless steel. 

Finish - The standard finish for the pole assembly and components is satin 
brushed, natural anodize, duranodic or polyester powder applied coating in 
accordance with Valmont’s Specifications. Additional finish options available 
upon request.

Design Criteria - Please reference Design Criteria Specification for appro-
priate design conditions.

VALMONT INDUSTRIES, INC.       28800 IDA STREET, PO BOX 358 -  VALLEY, NE 68064 USA         800.825.6668        VALMONTSTRUCTURES.COM  

ROUND TAPERED ALUMINUM
Davit Arm

10′ Single
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Product: 	 Quote:
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Created By:	 Date:

Customer Approval:	 Date:

N
om

in
al

 M
ou

nt
in

g 
H

ei
gh

t

Handhole 

10’-0”

6’-6”

Handhole

Nut Covers

Cross Section 

Arm Attachment



ANCHORAGE DATA

LOAD AND DIMENSIONAL DATA
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PRODUCT ORDERING CODES

Anchor Base Detail

Bolt Circle

Bolt Slots/Holes

0° - Handhole

90°
Arm 1 

180°

As viewed 
from top 
of pole.

1.  EPA represents the Effective Projected Area of each luminaire. Designs are limited to one luminaire per arm. Variations from sizes above are available upon
     inquiry at the factory. Satisfactory performance of poles is dependent upon the pole being properly attached to a supporting foundation of adequate design.
2.  Structure weight is a nominal value which includes the pole shaft, base plate and luminaire arm(s).

	R	=	Round

R

COLOR OPTIONSMODEL NUMBER

 250065110D4Z
 250075110D4Z
 250085110D4Z
 300075110D4Z
 300085110D4Z
 300086110D4Z
 300095110D4Z
 350085110D4Z
 350086110D4Z
 350095110D4Z
 350096110D4Z
 350088110D4Z
 400085110D4Z
 400086110D4Z
 400095110D4Z
 400096110D4Z
 400088110D4Z
 400006110D4Z

Polyester Powder	
DWH	=	White
	DSS	=	Sandstone
	 BR	=	Burgundy
	 HG	=	Hunter Green
	DNA	=	Natural Aluminum
	DCG	=	Charcoal Gray
	DMB	=	Medium Bronze
	SBN	=	Sanded Brown
	DNB	=	New Dark Bronze
	DDB	=	Dark Bronze
	SBK	=	Sanded Black
	DBL	=	Black
	DSB	=	Steel Blue
	DTG	=	Dark Green
	DBR	=	Red
	 SC	=	Special Color
			   (Contact Factory)

See Accessories at 
valmontstructures.com
(Please Specify with Code)

CROSS SECTION

Anodized	
	 204	=	Clear Natural
	 311	=	Light Bronze*
	 312	=	Medium Bronze*
	 313	=	Dark Bronze*
	 335	=	Black*
*Duranodic Anodize

Brushed	
	SBF	=	Satin Brushed

DIA
(IN)

±          
(IN)

6.00 0.156 9.50 0.75 10.32 0.630 0.75 x 17.00 x 3.00 3.50 N/A
7.00 0.156 10.56 0.43 11.26 0.750 1.00 x 36.00 x 4.00 4.13 N/A
8.00 0.156 11.63 0.37 12.05 0.750 1.00 x 36.00 x 4.00 4.13 N/A
8.00 0.188 11.63 0.37 12.05 0.750 1.00 x 36.00 x 4.00 4.13 N/A
8.00 0.250 11.63 0.37 12.05 0.750 1.00 x 36.00 x 4.00 4.13 N/A
9.00 0.156 13.25 0.75 12.48 1.250 1.00 x 36.00 x 4.00 4.13 N/A
9.00 0.188 13.25 0.75 12.48 1.250 1.00 x 36.00 x 4.00 4.13 N/A

10.00 0.188 14.31 0.69 13.19 1.250 1.00 x 36.00 x 4.00 4.75 N/A

±          
(IN)

POLE BASE PLATE ANCHOR BOLTS

BASE
OD
(IN)

WALL
THK
(IN)

BOLT CIRCLE
SQUARE

(IN)
THK
(IN)

DIA x LENGTH x HOOK
(IN)

PROJECTION
(IN)



           
 

 
Date:   October 1, 2019                                                                    604 Fox Glen 
         
Migirdech Tokat  
SAC Wireless 
540 W Madison St. 9th Floor 
Chicago, IL 60661 
 
Subject:   Pole Extension Modification Report 
 
AT&T Small Cell        
Site Number:  MRCHI025452 
Site Name:  CRAN_RCHI_CHUOI_023 
FA#:   14805850 
 
Engineering Firm Designation: Westchester Services, LLC  
 
Site Data:    1171 W Green St, Urbana, IL 61801 
     Champaign County – 30ft Light Pole w/ 18’ Pole Extension 
Migirdech Tokat,  
 
Westchester Services, LLC is pleased to submit this “Pole Extension Modification Report” to 
determine the structural integrity of the above mentioned pole extension.  
 
The purpose of the analysis is to determine acceptability of the pole extension stress level. Based on 
our analysis we have determined the stress levels to be: 
 
 Existing and Proposed Equipment                              Sufficient Capacity 
 Note: See Table 2-1 for the existing and proposed loading. 

  
Member Type % Capacity Pass/Fail 

Overall 89.2 Pass 
 
The analysis has been performed in accordance with the NESC 2017 standard and local code 
requirements. 
 
We at Westchester Services, LLC appreciate the opportunity of providing our continuing professional 
services to you. If you have any questions or need further assistance on this or any other projects 
please give us a call.  
 
I certify that this report was prepared by me or under my direct supervision and that I am a licensed 
Structural Engineer under the laws of the State of Illinois. 
 
Joseph Meyer, SE 
Structural Engineer 

                                                                                                  
 

ARCHITECTURE & ENGINEERING DIVISION 
604 FOX GLEN . BARRINGTON, IL 60010 

847/277-0070 . FAX: 847/277-0080 
AE@westchesterservices.com / www.westchesterservices.com 
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1)  INTRODUCTION 
 
This is a 30ft tall light pole located in Champaign County, IL.  The proposed antennas will be 
mounted on a proposed extension pipe.  
 
2)  ANALYSIS CRITERIA 
 
The structural analysis was performed for this structure in accordance with the requirements of NESC 
2017 Rule 250B Heavy loading. 
 
Table 2-1 – Proposed Final Antenna Configuration  
 (New antennas in bold) 

Center 
Line 

Elevation 
(ft) 

Antenna(s) Radio(s) Mounting System 

37.0 
(1) 2C2U3MT360X06Fxys0   

32.75 
 (2) Proposed Remotes  

31.0 
 (1) Power/Fiber cabinet  
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3)  ANALYSIS PROCEDURE 
 
Table 3-1 – Documents Provided 

Document Remarks Reference Date Source 

Construction 
Drawings 

GPD N/A 9/20/19 SAC 

 
3.1) Analysis Method 
 

Risa-3D (version 17.0.4) is a finite element analysis software program was used for modeling 
and analyzing frame structures.  The output from the analysis can be found in Appendix A. 
 
Mathcad 15 is a mathematics software program used for creating hand calc templates.  The 
output of these calculations can be found in Appendix A. 

 
4)  ANALYSIS RESULTS 
 

  Table 4-1 – Critical Section Capacity (Summary) 
Member Type Elevation (ft) % Capacity Pass/Fail 
Extension Pipe  17 66.0 Pass 

Connection 17 10.6 Pass 
Pole Local 
Bending 

17 89.2 Pass 

Overall  89.2 Pass 
                                                                                                                                                    

    
4.1)  Recommendations 

 
See details for information on the proposed extension pipe and connections. 
 
4.2)  Conclusions 
 
The light pole has adequate capacity to support the extension pipe and equipment. 

 



Page 5 
5)  ASSUMPTIONS 
 

 The analysis performed is to the theoretical capacity of the members and connections.  No 
accommodations are taken for any damaged, rusted, deteriorated, or otherwise compromised member 
conditions.  To this, the tower or structure is assumed to be properly maintained and monitored and 
this analysis cannot be considered to be a condition assessment of the structure.  

 
 The analysis is performed to the minimum design wind, ice, and other environmental loading 

prescribed by the governing building codes and standards.  Any higher loading conditions required by 
the local jurisdiction or structure owner should be made known to Westchester immediately for 
analysis.  No lesser conditions will be accommodated.   

 
 Member sizes are assumed to be of standard AISC or manufacturer designations unless explicitly 

specified otherwise.  The geometry of the tower or structure is assumed as schematic. Steel grade and 
concrete strength are assumed to be conservative standard and fully developed unless otherwise 
specified.   

 
 The information provided to Westchester for analysis is assumed accurate and up to date as supplied.  

No independent efforts were taken by Westchester to verify the validity of the information supplied.  
If any additional information is presented at any time that contradicts what is referenced in the 
analysis, the analysis is invalid and must be performed again with the new information.   

 
 Any reinforcement or modifications are assumed to be fully installed and functional.   

 
 All welds are assumed to have been performed to current welding standards and are assumed to 

develop their full capacity and to be in good condition.  In addition, all bolts and bolt-like anchors are 
assumed to be fully tightened, fastened, or bonded to the manufacturers' specifications and are 
assumed to have full capacity. 

 
 Numerous connection details of large-scale structures are unobtainable and are omitted from the 

structural analysis.  This includes, but is not limited to:  bolts, welds, flanges, and plates.  These 
connections are considered adequate and are therefore neglected from the analysis.  In addition, in the 
absence of building plans, many wall, floor, and ceiling constructions can only be determined from 
observable field data and are supplemented by best judgment and experience.   

 
 Antennas, dishes, feedlines, and any other such appurtenances are assumed adequate through 

manufacturer testing.  No analysis is provided for the structural strength or stability of these items 
unless otherwise specified.   

 
 Equipment mounting systems are assumed structurally sound unless specifically called for in the 

analysis.   
 

 Soil conditions and foundations are not considered unless specified in the analysis and have no 
deterioration or defects.  For sites located on a building, only local effects of the equipment is 
considered unless otherwise specified.  The overall structure of the building and its foundation are 
assumed to be unaffected by the telecom equipment. 

 
 Any changes or differences to the site or site plans at any time prior to installation must be brought to 

the attention of Westchester immediately.   
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APPENDIX A 
 

CALCULATIONS 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

                                                                                                  
 



Westchester Services, LLC.
604 Fox Glen
Barrington, IL 60010
PH: 847.277.0070
AE@westchesterservices.com

CRAN_RCHI_CHUOI_023
FA#: 14805850

Client: SAC - AT&T

Date: 10/1/2019
By: PK

Page 1 of 6

References: 1) 2015 International Building Code
2) ANSI TIA-222-G, Structural Standard for Antenna Supporting Structures and Antennas
3) AISC 360-10 Specification for Structural Steel Buildings
4) 2015 Aluminum Design Manual
5) 2017 National Electric Safety Code

 ______________________________________________________Input

q 4psf Design wind pressure per Ref. (5)

ti 0.5 in Design ice thickness per Ref. (5)
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 Antennas/Radios

Antenna name/model Number of
antennas

Shielding Factor

"Canister Antenna"

"radio"

"Power/Fiber"

"Extension Pipe"

"not used"

"not used"

"not used"

"not used"

























nant

1

1

1

1

0

0

0

0

























 ShieldingFactor

1

1

1

1

1

1

1

1



























Height of antennas* Width of antennas* Depth of antennas* Weight of antennas

heightant

24

17.1

13

276

0

0

0

0

























in widthant

14.6

7.9

11.4

2.875

1

1

1

1

























in depthant

14.6

4.1

3.9

2.875

1

1

1

1

























in Weightant

23

100

19

133.4

0

0

0

0

























lbf

Antenna Shape?
1 = Flat
0 = Round

Elevation of
antennas 

Number of antenna
groups

Nantenna 4

SHAPE

0

1

1

1

1

1

1

1

























 zant

37

32.75

31

23.5

98

98

98

98

























ft

*Matrix elements with a value of "1" are just placeholder values to prevent divide by 0 / NaN errors.

Wind load calculations collapsed
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Equipment Frame

An analysis of the frame was conducted using RISA 3D with the above outlined equipment and the
following load conditions.  

F1 FA1
 F1 9.733 lbf Antenna position 1

W1.ice Want.ice1
 W1.ice 47.642 lbf

F2 FA2
 F2 3.753 lbf Antenna position 2

W2.ice Want.ice2
 W2.ice 108.675 lbf

F3 FA3
 F3 4.117 lbf Antenna position 3

W3.ice Want.ice3
 W3.ice 27.836 lbf
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RISA 3D Loads Input

Wind Load (with ice) Dead Load (with ice)

Position 1: F1 9.733 lbf W1.ice 47.642 lbf

Position 2: F2 3.753 lbf W2.ice 108.675 lbf

Position 3: F3 4.117 lbf W3.ice 27.836 lbf

wpipe

FA4

23ft
0.958 plf Distributed wind load on pipe

icepipe

Want.ice4
Weightant4



23ft
2.646 plf Distributed ice weight on pipe
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Check Local Bending on Pole

Dpole 4.5in

tpole .188in Di.pole Dpole 2 tpole 4.124 in

Spole

π Dpole
4

Di.pole
4







32 Dpole
2.636 in

3


M1 768lbf 5 ft 3.84 10
3

 lbf ft Local moment due to extension

dal .1
lbf

in
3

 Aarm

π Dpole
2



4

π Di.pole
2



4
 2.547 in

2
 Ai.arm

π Dpole 1in 2

4

π Dpole
2



4


wtarm 5ft .25 2 π 5 ft( ) dal Aarm 35lbf 74.283 lbf Weight of davit arm and light

wti.arm 5ft .25 2 π 5 ft( ) Ai.arm 56
lbf

ft
3

39.26 lbf Weight of ice on davit arm

M2 wtarm wti.arm  5 ft

fb

M1 M2

Spole
20.068 ksi

Fy 25ksi ϕ .9

Fb ϕ Fy 22.5 ksi

fb

Fb
89.19 % OK
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Check connections

Tmax 768lbf Vmax 448lbf

Use (2) 3/4" 316 Stainless Steel rods at each connection 

Abolt .334in
2

 Eff. area

Fy 45ksi

Tall .9 Fy Abolt 13.527 kip Vall .6 Fy Abolt 9.018 kip

Tmax

Tall

Vmax

Vall
 10.645 % OK 



N1                              

N2                              

N3                              

N4                              

N5                              

N6                              

N7                              

M
1

M2 M
3

Y

XZ

Envelope Only Solution



Company : Westchester Services Oct 1, 2019
1:37 PMDes igner : PK

Job Number : MR CHI025452 Checked By:_____
Model Name : Pole Extension

(Global) Model Settings
Display Sections for Member Calcs
Max Internal S ections for Member Calcs
Include S hear Deformation?
Increase Nailing Capacity for Wind?
Include W arping?
Trans Load Btwn Intersecting Wood Wall?
Area Load Mesh (in 2̂)
Merge Tolerance (in)
P-Delta Analysis Tolerance
Include P -Delta for Walls?
Automatically Iterate Stiffness for Walls?
Max Iterations for Wall Stiffness
G ravity Acceleration (ft/sec 2̂)
Wall Mesh S ize (in)
Eigensolution Convergence Tol. (1.E-)
Vertical Axis
G lobal Member Orientation P lane
Static Solver
Dynamic Solver

5 
97 
Yes
Yes
Yes
Yes
144
.12
0.50%
Yes
Yes
3
32.2
24
4
Y
XZ
Sparse Accelerated
Accelerated Solver

Hot Rolled Steel Code
Adjust Stiffness?
RISAConnection Code
Cold Formed Steel Code
Wood Code
Wood Temperature
Concrete Code
Masonry Code
Aluminum Code
Stainless Steel Code
Adjust Stiffness?

AISC 14th(360-10): LRFD
Yes(Iterative)
AISC 14th(360-10): LRFD
AISI S100-12: LRFD
AWC  NDS-15: ASD
< 100F
AC I 318-14
AC I 530-13: ASD
AA ADM1-10: ASD - Building
AISC 14th(360-10): ASD
Yes(Iterative)

Number of Shear Regions
Region Spacing Increment (in)
Biaxial Column Method
Parme Beta Factor (P CA)
Concrete Stress Block
Use Cracked Sections?
Use Cracked Sections S lab?
Bad Framing Warnings?
Unused Force Warnings?
Min 1 Bar Diam. Spacing?
Concrete Rebar Set
Min % Steel for Column
Max % Steel for Column

4
4
Exact Integration
.65
Rectangular
Yes
Yes
No
Yes
No
REBAR_SET_ASTMA615
1
8

RISA-3D Version 17.0.4      Page 1 [P:\SAC -AT&T-Small C ell\MRCHI025452\Structural\3d\pipe.r3d] 



Company : Westchester Services Oct 1, 2019
1:37 PMDes igner : PK

Job Number : MR CHI025452 Checked By:_____
Model Name : Pole Extension

(Global) Model Settings , Continued
Seismic Code
Seismic Base Elevation (ft)
Add Base W eight?
C t X
C t Z
T X (sec)
T Z (sec)
R  X
R Z
C t Exp. X
C t Exp. Z
SD1
SDS
S1
TL (sec)
R isk Cat
Drift C at

ASCE 7-10
Not Entered
Yes
.02
.02
Not Entered
Not Entered
3
3
.75
.75
1
1
1
5
I or II
Other

Om Z
Om X
Cd Z
Cd X
Rho Z
Rho X

1
1
1
1
1
1

Hot Rolled Steel Properties
Label E  [ksi] G  [ksi] Nu Therm (/1E ...Density[k/ft... Y ield[ks i] Ry Fu[ksi] Rt

1 A992 29000 11154 .3 .65 .49 50 1.1 65 1.1
2 A36 Gr.36 29000 11154 .3 .65 .49 36 1.5 58 1.2
3 A572 G r.50 29000 11154 .3 .65 .49 50 1.1 65 1.1
4 A500 G r.B RND 29000 11154 .3 .65 .527 42 1.4 58 1.3
5 A500 G r.B Rect 29000 11154 .3 .65 .527 46 1.4 58 1.3
6 A53 Gr.B 29000 11154 .3 .65 .49 35 1.6 60 1.2
7 A1085 29000 11154 .3 .65 .49 50 1.4 65 1.3

J oint Coordinates  and Temperatures
Label X  [ft] Y  [ft] Z [ft] Temp [F] Detach From ...

1 N1 0 5 0 0
2 N2 0 10 0 0
3 N3 0 23 0 0
4 N4 1 23 0 0
5 N5 1 24 0 0
6 N6 0 20.75 0 0
7 N7 0 19 0 0

J oint Boundary Conditions
Joint Label X  [k/in] Y  [k/in] Z [k/in] X Rot.[k-ft/rad] Y  Rot.[k-ft/rad] Z Rot.[k-ft/rad]

1 N1 Reaction Reaction Reaction F ixed
2 N2 Reaction Reaction Reaction F ixed

RISA-3D Version 17.0.4      Page 2 [P:\SAC -AT&T-Small C ell\MRCHI025452\Structural\3d\pipe.r3d] 
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Job Number : MR CHI025452 Checked By:_____
Model Name : Pole Extension

Hot Rolled Steel Design Parameters
Label Shape Length[ft] Lbyy[ft] Lbzz[ft] Lcomp top[ft] Lcomp bot[ft] L-torqu... Kyy Kzz Cb Function

1 M1 PIPE_2.5 18 18 18 18 18 18 Lateral

J oint Loads and Enforced Displacements  (BLC  3 : EW)
Joint Label L,D,M Direction Magnitude[(k,k-ft), (in,rad), (k*s 2̂/ft, k*s 2̂*ft)]

1 N5 L Z .01
2 N6 L Z .004
3 N7 L Z .004

J oint Loads and Enforced Displacements  (BLC  6 : Weight-ice)
Joint Label L,D,M Direction Magnitude[(k,k-ft), (in,rad), (k*s 2̂/ft, k*s 2̂*ft)]

1 N5 L Y .048
2 N6 L Y .109
3 N7 L Y .028

Member Dis tributed Loads  (BLC 3 : EW)
Member Label Direction S tart Magnitude[k/ft,F,ks f] End Magnitude[k/ft...S tart Location[f...End Location[ft...

1 M1 Z .01 .01 0 0
2 M2 Z .01 .01 0 0
3 M3 Z .01 .01 0 0

Member Dis tributed Loads  (BLC 6 : Weight-ice)
Member Label Direction S tart Magnitude[k/ft,F,ks f] End Magnitude[k/ft...S tart Location[f...End Location[ft...

1 M1 Y .003 .003 0 0
2 M2 Y .003 .003 0 0
3 M3 Y .003 .003 0 0

Bas ic  Load Cases
BLC Description Category X Gravity Y  Gravity Z Gravity Joint Point Distributed Area(Me... Surface(P...

1 DL DL -1
2 NS DL
3 EW WL 3 3
4 ew WL
5 ns WL
6 Weight-ice DL 3 3
7 DL

Load Combinations
Des cription Solve P ... S ... B... Fac...B... Fac...B... Fac...B... Fac...B... Fac...B... Fac...B... Fac...B... Fac...B... Fac...B... Fac...

1 1.4DL Yes Y 1 1.4 6 -1.4
2 1.2DL+1.6W o 0deg Yes Y 1 1.2 6 -1.2 2 1.6 3
3 1.2DL+1.6W o 30deg Yes Y 1 1.2 6 -1.2 2 1.3... 3 .8
4 1.2DL+1.6W o 60deg Yes Y 1 1.2 6 -1.2 2 .8 3 1.3...
5 1.2DL+1.6W o 90deg Yes Y 1 1.2 6 -1.2 2 3 1.6
6 1.2DL+1.6W o 120deg Yes Y 1 1.2 6 -1.2 2 -.8 3 1.3...

RISA-3D Version 17.0.4      Page 3 [P:\SAC -AT&T-Small C ell\MRCHI025452\Structural\3d\pipe.r3d] 
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Job Number : MR CHI025452 Checked By:_____
Model Name : Pole Extension

Load Combinations  (Continued)
Des cription Solve P ... S ... B... Fac...B... Fac...B... Fac...B... Fac...B... Fac...B... Fac...B... Fac...B... Fac...B... Fac...B... Fac...

7 1.2DL+1.6W o 150deg Yes Y 1 1.2 6 -1.2 2 -1.... 3 .8
8 1.2DL+1.6W o 180deg Yes Y 1 1.2 6 -1.2 2 -1.6 3
9 1.2DL+1.6W o 210deg Yes Y 1 1.2 6 -1.2 2 -1.... 3 -.8
10 1.2DL+1.6W o 240deg Yes Y 1 1.2 6 -1.2 2 -.8 3 -1....
11 1.2DL+1.6W o 270deg Yes Y 1 1.2 6 -1.2 2 3 -1.6
12 1.2DL+1.6W o 300deg Yes Y 1 1.2 6 -1.2 2 .8 3 -1....
13 1.2DL+1.6W o 330deg Yes Y 1 1.2 6 -1.2 2 1.3... 3 -.8
14 1.2DL+1.0W i+1.0DLi ... Yes Y 1 1.2 6 -1.2 5 1 4 7 -1
15 1.2DL+1.0W i+1.0DLi ... Yes Y 1 1.2 6 -1.2 5 .866 4 .5 7 -1
16 1.2DL+1.0W i+1.0DLi ... Yes Y 1 1.2 6 -1.2 5 .5 4 .866 7 -1
17 1.2DL+1.0W i+1.0DLi ... Yes Y 1 1.2 6 -1.2 5 4 1 7 -1
18 1.2DL+1.0W i+1.0DLi ... Yes Y 1 1.2 6 -1.2 5 -.5 4 .866 7 -1
19 1.2DL+1.0W i+1.0DLi ... Yes Y 1 1.2 6 -1.2 5 -.866 4 .5 7 -1
20 1.2DL+1.0W i+1.0DLi ... Yes Y 1 1.2 6 -1.2 5 -1 4 7 -1
21 1.2DL+1.0W i+1.0DLi ... Yes Y 1 1.2 6 -1.2 5 -.866 4 -.5 7 -1
22 1.2DL+1.0W i+1.0DLi ... Yes Y 1 1.2 6 -1.2 5 -.5 4 -.866 7 -1
23 1.2DL+1.0W i+1.0DLi ... Yes Y 1 1.2 6 -1.2 5 4 -1 7 -1
24 1.2DL+1.0W i+1.0DLi ... Yes Y 1 1.2 6 -1.2 5 .5 4 -.866 7 -1
25 1.2DL+1.0W i+1.0DLi ... Yes Y 1 1.2 6 -1.2 5 .866 4 -.5 7 -1

Envelope J oint Reactions
Joint X [k] LC Y [k] LC Z [k] LC MX [k-ft] LC MY [k-ft] LC MZ [k-ft] LC

1 N1 max .017 1 .028 1 .42 5 0 25 NC NC 0 25
2 min .014 2 .024 2 -.42 11 0 1 NC NC 0 1
3 N2 max -.014 25 .448 1 .768 11 0 25 NC NC 0 25
4 min -.017 1 .384 2 -.768 5 0 1 NC NC 0 1
5 Totals: max 0 25 .476 1 .349 11
6 min 0 1 .408 2 -.349 5

Envelope AISC 14th(360-10): LR FD Steel Code Checks
Member Shape Code Check Lo...LC Shear C... Loc[ft] ... LC phi*... phi*... phi*... phi*... ... Eqn

1 M1 PIPE_2.5 .660 5.... 11 .033 4.875 11 7.021 50.7... 3.596 3.596 1 H1-...

RISA-3D Version 17.0.4      Page 4 [P:\SAC -AT&T-Small C ell\MRCHI025452\Structural\3d\pipe.r3d] 
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B Wall Thickness 
Tapered Aluminum Tube
Alloy 6063-T6

Handhole

4-Bolt Base
With Bolt Covers

C Butt Diameter

A 
M

ou
nt

in
g 

He
ig

ht

1'
-6

"

 
.188" Arm Wall Thickness
Aluminum Alloy 6063-T6

2" NPS Slip�tter
(Options Available - 
See Accessory 
Speci�cations)

1/2"-13NC S. S. Lockbolt

Flush Joint

K Bend Radius

4-1/2" O.D.

3°

 J Arm Length

D Top Diameter

J 
ARM LENGTH

4'
6'
8'

10'

3'
3'
5'
5'

K
RADIUS

WARNING: Do not install light pole without luminaire.

Round Tapered Aluminum Pole with Arms
Single Davit — 4-Bolt BaseRTA

Satin Aluminum or Powder Coated Finish per Customer Specification.

Dimensions in Inches

	 C	 D	 F	 G	 H	 I
	 Butt Dia.	T op Dia.	 Bolt Cir. Dia.	 Base Sq.	 Bolt Proj.	 Bolt Size 
	 6	 4.5	 9 - 10	 9.75	 2.75	 1 x 36 x 4
	 7	 4.5	 10 - 11	 10.5	 2.75	 1 x 36 x 4 
	 8	 4.5	 11 - 12	 11.25	 2.75	 1 x 36 x 4 
	 10	 6	 14 - 15	 14	 3.25	 1 x 48 x 4 

6" Butt Diameter - Reinforced, 3" x 5" curved Cast 
Aluminum Frame (Alloy 356-T6) with Aluminum Door 
and two (2) SS Hex Head Screws. A Grounding Provision 
incorporating a 3/8" diameter hole is provided opposite 
the Handhole.
7"+ Butt Diameters - 
Reinforced, 4" x 6" curved 
Cast Aluminum Frame (Alloy 
356-T6) with Aluminum Door 
and two (2) SS Hex Head 
Screws. Reinforced Frame will 
contain a tapped 3/8"-16NC 
Grounding Provision.

Handhole

Shaft and arm will be constructed of seamless extruded 
tube of 6063 Aluminum Alloy per the requirements of 
ASTM B221. The shaft assembly shall be full-length 
heat treated after base weld to produce a T6 temper. 

Pole

Anchorage

Vibration Damper

4-Bolt Cast Aluminum 
Base Flange of Alloy 
356-T6 with Aluminum 
Bolt Covers (Alloy 356-F) 
and Stainless Steel Hex 
Head Attaching Screws.

Base Style

Anchorage Kit will 
include four (4) 
L-shaped Steel 
Anchor Bolts 
conforming to 
AASHTO M314-90 
Grade 55. Ten inches 
(10") of threaded end 
will be galvanized per 
ASTM A153.  
Kits will contain four 
(4) Hex Nuts, four (4) 
Lock Washers, and 
four (4) Flat Washers 
(all components 
Galvanized Steel).  
A bolt circle template 
will be provided.

When determined necessary by Hapco, a Vibration 
Damper will be factory-installed inside the pole shaft. 
Customer specification of the damper is available.

Handhole - 0°

180°
|

I

0°

- 90° 270° -   

G
Base

Square
F

Bolt
Circle

H Bolt Proj. I
Bolt
Size



53www.hapco.com

RTA
 

- 
Ro

un
d 

Ta
pe

re
d 

Al
um

in
um

 P
ol

e 
w

it
h 

Ar
m

s
Si

ng
le

 D
av

it
4-

Bo
lt

 B
as

e

R T A                       4  D   1     - 
MOUNTING

HEIGHT

WALL
THICK.

BUTT
DIA.

TOP
DIA.

BASE
STYLE

ARM
STYLE

ARM
QUANT.

ARM
LTH.

FINISH

Catalog Number System 
The catalog number for Hapco poles utilizes the 
following identification system.

Catalog Number Example - 

RTA 30 D 8 B 4 D 1 6 – 01
Round Tapered Aluminum, 30’ Mounting Height, 
.188" Wall Thickness, 8" Butt Diameter, 4.5" Top 
Diameter, 4-Bolt Base, Davit Arm, Single, 6’ Arm 
Length, Satin Aluminum Finish.

Wall Thickness 
C = .156"
D = .188"
E = .219"
F = .250"

Butt Diameter 
6 = 6"
7 = 7"
8 = 8"
1 = 10"

Top Diameter 
B = 4.5"
C = 6"

Base Style 
4 = 4-Bolt Base

Arm Style 
D = Davit 

Arm Quantity 
1 = Single

Arm Length 
4 = 4’
6 = 6’
8 = 8’
A = 10’

Finish 
01 = Satin Aluminum
BA = Black Powder Coat
BH = White Powder Coat
BM = Dark Bronze Powder Coat
BV = Dark Green Powder Coat
GC = Gray Powder Coat

** = Specify Finish

EPA Notes:  
Effective Projected Area (EPA) in square feet. EPA’s calculated using 
wind velocity (mph) indicated in accordance with 2009 AASHTO 
LTS-5 using a 25 year design life. Maximum EPA is based on the 
luminaire weight shown. Increased luminaire weight may reduce the 
maximum EPA. If weight is exceeded, or if other design life or code 
is required, please consult the factory.

20
20
20
20
20
20
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
30
30
30
30
30
30
30
30
30
30
30
30
30
30
30
30
30
30
30
30
30
30
35
35
35
35
35
35
35
35
35
35
35
35
35
35
35
35
35
35
40
40
40
40
40
40
40
40
40
40
40
40
40
40

	 0.156''	 6	 4'	 35	 12.4	 9.2	 8.4	 6.4	 5.0	 41-031	 RTA20C6B4D14-**
	 0.156''	 6	 6'	 35	 11.2	 8.2	 7.4	 5.6	 4.2	 41-032	 RTA20C6B4D16-**
	 0.156''	 6	 8'	 35	 10.2	 7.2	 6.5	 4.8	 3.5	 41-033	 RTA20C6B4D18-**
	 0.188''	 6	 4'	 35	 15.6	 11.8	 10.8	 8.6	 6.8	 41-001	 RTA20D6B4D14-**
	 0.188''	 6	 6'	 35	 14.4	 10.8	 9.8	 7.6	 5.9	 41-002	 RTA20D6B4D16-**
	 0.188''	 6	 8'	 35	 13.2	 9.8	 8.8	 6.8	 5.1	 41-003	 RTA20D6B4D18-**
	 0.156''	 6	 4'	 35	 7.4	 5.0	 4.4	 3.1	 2.1		  RTA25C6B4D14-**
	 0.156''	 6	 6'	 35	 6.6	 4.3	 3.7	 2.4	 1.4		  RTA25C6B4D16-**
	 0.156''	 6	 8'	 35	 5.8	 3.6	 3.1	 1.8	 0.9		  RTA25C6B4D18-**
	 0.156''	 6	 10'	 35	 4.8	 2.8	 2.2	 1.0	 -		  RTA25C6B4D1A-**
	 0.156''	 7	 4'	 35	 12.4	 9.2	 8.2	 6.2	 4.8	 41-103	 RTA25C7B4D14-**
	 0.156''	 7	 6'	 35	 11.4	 8.2	 7.4	 5.5	 4.1	 41-104	 RTA25C7B4D16-**
	 0.156''	 7	 8'	 35	 10.4	 7.5	 6.6	 4.8	 3.4	 41-105	 RTA25C7B4D18-**
	 0.156''	 7	 10'	 35	 9.3	 6.4	 5.6	 3.8	 2.5	 41-106	 RTA25C7B4D1A-**
	 0.156''	 8	 10'	 35	 5.7	 3.8	 3.3	 2.1	 1.2		  RTA25C8B4D1A-**
	 0.188''	 6	 4'	 35	 10.0	 7.0	 6.4	 4.7	 3.4	 41-073	 RTA25D6B4D14-**
	 0.188''	 6	 6'	 35	 9.0	 6.3	 5.6	 4.0	 2.8	 41-074	 RTA25D6B4D16-**
	 0.188''	 6	 8'	 35	 8.2	 5.6	 4.9	 3.4	 2.2	 41-075	 RTA25D6B4D18-**
	 0.188''	 6	 10'	 35	 7.2	 4.6	 4.0	 2.5	 1.4	 41-076	 RTA25D6B4D1A-**
	 0.188''	 7	 4'	 35	 16.0	 12.0	 10.8	 8.4	 6.7	 41-079	 RTA25D7B4D14-**
	 0.188''	 7	 6'	 35	 14.8	 11.0	 10.0	 7.6	 5.9	 41-080	 RTA25D7B4D16-**
	 0.188''	 7	 8'	 35	 13.8	 10.2	 9.2	 7.0	 5.3	 41-081	 RTA25D7B4D18-**
	 0.156''	 6	 4'	 35	 3.8	 2.0	 1.5	 0.5	 -		  RTA30C6B4D14-**
	 0.156''	 6	 6'	 35	 3.2	 1.3	 0.9	 -	 -		  RTA30C6B4D16-**
	 0.156''	 6	 8'	 35	 2.6	 0.8	 -	 -	 -		  RTA30C6B4D18-**
	 0.156''	 7	 4'	 35	 7.8	 5.2	 4.6	 3.2	 2.1	 41-145	 RTA30C7B4D14-**
	 0.156''	 7	 6'	 35	 7.0	 4.6	 3.9	 2.5	 1.4	 41-146	 RTA30C7B4D16-**
	 0.156''	 7	 8'	 35	 6.4	 4.0	 3.4	 2.0	 0.9	 41-147	 RTA30C7B4D18-**
	 0.156''	 7	 10'	 35	 5.5	 3.1	 2.5	 1.2	 -	 41-148	 RTA30C7B4D1A-**
	 0.156''	 8	 4'	 35	 10.6	 7.9	 7.1	 5.3	 4.1	 41-175	 RTA30C8B4D14-**
	 0.156''	 8	 6'	 35	 8.5	 6.1	 5.5	 3.9	 2.9	 41-176	 RTA30C8B4D16-**
	 0.156''	 8	 8'	 35	 6.7	 4.7	 4.1	 2.9	 1.9	 41-177	 RTA30C8B4D18-**
	 0.156''	 8	 10'	 35	 4.8	 3.1	 2.6	 1.5	 0.6	 41-178	 RTA30C8B4D1A-**
	 0.188''	 6	 4'	 35	 5.8	 3.6	 3.0	 1.8	 1.0		  RTA30D6B4D14-**
	 0.188''	 6	 6'	 35	 5.1	 3.0	 2.4	 1.2	 -		  RTA30D6B4D16-**
	 0.188''	 6	 8'	 35	 4.5	 2.4	 1.8	 0.7	 -		  RTA30D6B4D18-**
	 0.188''	 6	 10'	 35	 3.6	 1.6	 1.1	 -	 -		  RTA30D6B4D1A-**
	 0.188''	 7	 4'	 35	 10.6	 7.6	 6.8	 5.0	 3.6	 41-151	 RTA30D7B4D14-**
	 0.188''	 7	 6'	 35	 9.8	 6.8	 6.0	 4.2	 3.0	 41-152	 RTA30D7B4D16-**
	 0.188''	 7	 8'	 35	 9.2	 6.2	 5.4	 3.6	 2.4	 41-153	 RTA30D7B4D18-**
	 0.188''	 8	 4'	 35	 15.7	 11.9	 10.9	 8.6	 6.7	 41-157	 RTA30D8B4D14-**
	 0.188''	 8	 6'	 35	 13.8	 10.5	 9.6	 7.3	 5.7	 41-158	 RTA30D8B4D16-**
	 0.188''	 8	 8'	 35	 11.5	 8.5	 7.7	 5.7	 4.3	 41-159	 RTA30D8B4D18-**
	 0.188''	 8	 10'	 35	 9.0	 6.5	 5.7	 3.9	 2.7	 41-160	 RTA30D8B4D1A-**
	 0.156''	 7	 4'	 35	 4.3	 2.2	 1.7	 0.6	 -		  RTA35C7B4D14-**
	 0.156''	 7	 6'	 35	 3.6	 1.6	 1.1	 -	 -		  RTA35C7B4D16-**
	 0.156''	 7	 8'	 35	 3.1	 1.2	 0.6	 -	 -		  RTA35C7B4D18-**
	 0.156''	 8	 4'	 35	 8.2	 5.5	 4.8	 3.2	 2.0	 41-223	 RTA35C8B4D14-**
	 0.156''	 8	 6'	 35	 6.7	 4.5	 3.7	 2.3	 1.3	 41-224	 RTA35C8B4D16-**
	 0.156''	 8	 8'	 35	 5.3	 3.3	 2.7	 1.5	 0.9	 41-225	 RTA35C8B4D18-**
	 0.188''	 8	 4'	 35	 11.4	 8.0	 7.1	 5.2	 3.8	 41-229	 RTA35D8B4D14-**
	 0.188''	 8	 6'	 35	 10.4	 7.3	 6.4	 4.5	 3.1	 41-230	 RTA35D8B4D16-**
	 0.188''	 8	 8'	 35	 9.8	 6.7	 5.8	 4.0	 2.6	 41-231	 RTA35D8B4D18-**
	 0.188''	 8	 10'	 35	 7.7	 5.1	 4.3	 2.7	 1.5	 41-232	 RTA35D8B4D1A-**
	 0.219''	 8	 4'	 35	 14.2	 10.4	 9.2	 7.0	 5.4	 41-235	 RTA35E8B4D14-**
	 0.219''	 8	 6'	 35	 13.4	 9.6	 8.6	 6.4	 4.7	 41-236	 RTA35E8B4D16-**
	 0.219''	 8	 8'	 35	 12.6	 9.0	 8.0	 5.8	 4.2	 41-237	 RTA35E8B4D18-**
	 0.219''	 8	 10'	 35	 11.3	 8.1	 7.1	 5.0	 3.4	 41-238	 RTA35E8B4D1A-**
	 0.250''	 8	 4'	 35	 17.2	 12.6	 11.4	 8.8	 6.8	 41-241	 RTA35F8B4D14-**
	 0.250''	 8	 6'	 35	 16.2	 11.8	 10.8	 8.2	 6.2	 41-242	 RTA35F8B4D16-**
	 0.250''	 8	 8'	 35	 15.6	 11.2	 10.0	 7.6	 5.7	 41-243	 RTA35F8B4D18-**
	 0.250''	 8	 10'	 35	 13.9	 10.2	 9.2	 6.7	 4.9	 41-244	 RTA35F8B4D1A-**
	 0.156''	 8	 4'	 35	 4.7	 2.5	 1.9	 0.7	 -		  RTA40C8B4D14-**
	 0.156''	 8	 6'	 35	 4.1	 1.9	 1.3	 -	 -		  RTA40C8B4D16-**
	 0.156''	 8	 8'	 35	 3.4	 1.3	 0.8	 -	 -		  RTA40C8B4D18-**
	 0.188''	 8	 6'	 35	 6.7	 4.0	 3.3	 1.8	 0.8	 41-326	 RTA40D8B4D16-**
	 0.188''	 8	 8'	 35	 6.2	 3.5	 2.8	 1.3	 -	 41-327	 RTA40D8B4D18-**
	 0.188''	 10	 6'	 35	 15.5	 11.5	 10.4	 8.0	 5.9	 41-362	 RTA40D1C4D16-**
	 0.188''	 10	 10'	 35	 11.7	 8.3	 7.5	 5.1	 3.5	 41-364	 RTA40D1C4D1A-**
	 0.219''	 8	 4'	 35	 9.8	 6.6	 5.8	 4.0	 2.7	 41-331	 RTA40E8B4D14-**
	 0.219''	 8	 6'	 35	 9.2	 6.0	 5.2	 3.4	 2.1	 41-332	 RTA40E8B4D16-**
	 0.219''	 8	 8'	 35	 8.6	 5.5	 4.7	 2.9	 1.7	 41-333	 RTA40E8B4D18-**
	 0.250''	 8	 4'	 35	 12.2	 8.6	 7.6	 5.6	 4.0	 41-337	 RTA40F8B4D14-**
	 0.250''	 8	 6'	 35	 11.6	 8.0	 7.0	 4.8	 3.4	 41-338	 RTA40F8B4D16-**
	 0.250''	 8	 8'	 35	 11.0	 7.4	 6.4	 4.4	 3.0	 41-339	 RTA40F8B4D18-**
	 0.250''	 8	 10'	 35	 10.0	 6.6	 5.7	 3.7	 2.2	 41-340	 RTA40F8B4D1A-**

	A	  B	 C	J
	M tg.	W all	 Butt	A rm	L um.	M aximum EPA		O  ld	
	H gt.	T hickness	 Diameter	L ength	W eight	 90	 100	 110	 120	 130	 Cat. Number	 Catalog Number



           
 

 
Date:   October 1, 2019                                                                    604 Fox Glen 
         
Migirdech Tokat  
SAC Wireless 
540 W Madison St. 9th Floor 
Chicago, IL 60661 
 
Subject:   Pole Extension Modification Report 
 
AT&T Small Cell        
Site Number:  MRCHI025394 
Site Name:  CRAN_RCHI_CHUOI_014 
FA#:   14805799 
 
Engineering Firm Designation: Westchester Services, LLC  
 
Site Data:    1189 S Vine St, Urbana, IL 61801 
     Champaign County – 30ft Light Pole w/ 18’ Pole Extension 
Migirdech Tokat,  
 
Westchester Services, LLC is pleased to submit this “Pole Extension Modification Report” to 
determine the structural integrity of the above mentioned pole extension.  
 
The purpose of the analysis is to determine acceptability of the pole extension stress level. Based on 
our analysis we have determined the stress levels to be: 
 
 Existing and Proposed Equipment                              Sufficient Capacity 
 Note: See Table 2-1 for the existing and proposed loading. 

  
Member Type % Capacity Pass/Fail 

Overall 89.2 Pass 
 
The analysis has been performed in accordance with the NESC 2017 standard and local code 
requirements. 
 
We at Westchester Services, LLC appreciate the opportunity of providing our continuing professional 
services to you. If you have any questions or need further assistance on this or any other projects 
please give us a call.  
 
I certify that this report was prepared by me or under my direct supervision and that I am a licensed 
Structural Engineer under the laws of the State of Illinois. 
 
Joseph Meyer, SE 
Structural Engineer 

                                                                                                  
 

ARCHITECTURE & ENGINEERING DIVISION 
604 FOX GLEN . BARRINGTON, IL 60010 

847/277-0070 . FAX: 847/277-0080 
AE@westchesterservices.com / www.westchesterservices.com 
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1)  INTRODUCTION 
 
This is a 30ft tall light pole located in Champaign County, IL.  The proposed antennas will be 
mounted on a proposed extension pipe.  
 
2)  ANALYSIS CRITERIA 
 
The structural analysis was performed for this structure in accordance with the requirements of NESC 
2017 Rule 250B Heavy loading. 
 
Table 2-1 – Proposed Final Antenna Configuration  
 (New antennas in bold) 

Center 
Line 

Elevation 
(ft) 

Antenna(s) Radio(s) Mounting System 

37.0 
(1) 2C2U3MT360X06Fxys0   

32.75 
 (2) Proposed Remotes  

31.0 
 (1) Power/Fiber cabinet  
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3)  ANALYSIS PROCEDURE 
 
Table 3-1 – Documents Provided 

Document Remarks Reference Date Source 

Construction 
Drawings 

GPD N/A 9/20/19 SAC 

 
3.1) Analysis Method 
 

Risa-3D (version 17.0.4) is a finite element analysis software program was used for modeling 
and analyzing frame structures.  The output from the analysis can be found in Appendix A. 
 
Mathcad 15 is a mathematics software program used for creating hand calc templates.  The 
output of these calculations can be found in Appendix A. 

 
4)  ANALYSIS RESULTS 
 

  Table 4-1 – Critical Section Capacity (Summary) 
Member Type Elevation (ft) % Capacity Pass/Fail 
Extension Pipe  17 66.0 Pass 

Connection 17 10.6 Pass 
Pole Local 
Bending 

17 89.2 Pass 

Overall  89.2 Pass 
                                                                                                                                                    

    
4.1)  Recommendations 

 
See details for information on the proposed extension pipe and connections. 
 
4.2)  Conclusions 
 
The light pole has adequate capacity to support the extension pipe and equipment. 
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5)  ASSUMPTIONS 
 

 The analysis performed is to the theoretical capacity of the members and connections.  No 
accommodations are taken for any damaged, rusted, deteriorated, or otherwise compromised member 
conditions.  To this, the tower or structure is assumed to be properly maintained and monitored and 
this analysis cannot be considered to be a condition assessment of the structure.  

 
 The analysis is performed to the minimum design wind, ice, and other environmental loading 

prescribed by the governing building codes and standards.  Any higher loading conditions required by 
the local jurisdiction or structure owner should be made known to Westchester immediately for 
analysis.  No lesser conditions will be accommodated.   

 
 Member sizes are assumed to be of standard AISC or manufacturer designations unless explicitly 

specified otherwise.  The geometry of the tower or structure is assumed as schematic. Steel grade and 
concrete strength are assumed to be conservative standard and fully developed unless otherwise 
specified.   

 
 The information provided to Westchester for analysis is assumed accurate and up to date as supplied.  

No independent efforts were taken by Westchester to verify the validity of the information supplied.  
If any additional information is presented at any time that contradicts what is referenced in the 
analysis, the analysis is invalid and must be performed again with the new information.   

 
 Any reinforcement or modifications are assumed to be fully installed and functional.   

 
 All welds are assumed to have been performed to current welding standards and are assumed to 

develop their full capacity and to be in good condition.  In addition, all bolts and bolt-like anchors are 
assumed to be fully tightened, fastened, or bonded to the manufacturers' specifications and are 
assumed to have full capacity. 

 
 Numerous connection details of large-scale structures are unobtainable and are omitted from the 

structural analysis.  This includes, but is not limited to:  bolts, welds, flanges, and plates.  These 
connections are considered adequate and are therefore neglected from the analysis.  In addition, in the 
absence of building plans, many wall, floor, and ceiling constructions can only be determined from 
observable field data and are supplemented by best judgment and experience.   

 
 Antennas, dishes, feedlines, and any other such appurtenances are assumed adequate through 

manufacturer testing.  No analysis is provided for the structural strength or stability of these items 
unless otherwise specified.   

 
 Equipment mounting systems are assumed structurally sound unless specifically called for in the 

analysis.   
 

 Soil conditions and foundations are not considered unless specified in the analysis and have no 
deterioration or defects.  For sites located on a building, only local effects of the equipment is 
considered unless otherwise specified.  The overall structure of the building and its foundation are 
assumed to be unaffected by the telecom equipment. 

 
 Any changes or differences to the site or site plans at any time prior to installation must be brought to 

the attention of Westchester immediately.   
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APPENDIX A 
 

CALCULATIONS 
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Client: SAC - AT&T

Date: 10/1/2019
By: PK
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References: 1) 2015 International Building Code
2) ANSI TIA-222-G, Structural Standard for Antenna Supporting Structures and Antennas
3) AISC 360-10 Specification for Structural Steel Buildings
4) 2015 Aluminum Design Manual
5) 2017 National Electric Safety Code

 ______________________________________________________Input

q 4psf Design wind pressure per Ref. (5)

ti 0.5 in Design ice thickness per Ref. (5)
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 Antennas/Radios

Antenna name/model Number of
antennas

Shielding Factor

"Canister Antenna"

"radio"

"Power/Fiber"

"Extension Pipe"

"not used"

"not used"

"not used"

"not used"

























nant

1

1

1

1

0

0

0

0

























 ShieldingFactor

1

1

1

1

1

1

1

1



























Height of antennas* Width of antennas* Depth of antennas* Weight of antennas

heightant

24

17.1

13

276

0

0

0

0

























in widthant

14.6

7.9

11.4

2.875

1

1

1

1

























in depthant

14.6

4.1

3.9

2.875

1

1

1

1

























in Weightant

23

100

19

133.4

0

0

0

0

























lbf

Antenna Shape?
1 = Flat
0 = Round

Elevation of
antennas 

Number of antenna
groups

Nantenna 4

SHAPE

0

1

1

1

1

1

1

1

























 zant

37

32.75

31

23.5

98

98

98

98

























ft

*Matrix elements with a value of "1" are just placeholder values to prevent divide by 0 / NaN errors.

Wind load calculations collapsed
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Equipment Frame

An analysis of the frame was conducted using RISA 3D with the above outlined equipment and the
following load conditions.  

F1 FA1
 F1 9.733 lbf Antenna position 1

W1.ice Want.ice1
 W1.ice 47.642 lbf

F2 FA2
 F2 3.753 lbf Antenna position 2

W2.ice Want.ice2
 W2.ice 108.675 lbf

F3 FA3
 F3 4.117 lbf Antenna position 3

W3.ice Want.ice3
 W3.ice 27.836 lbf
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RISA 3D Loads Input

Wind Load (with ice) Dead Load (with ice)

Position 1: F1 9.733 lbf W1.ice 47.642 lbf

Position 2: F2 3.753 lbf W2.ice 108.675 lbf

Position 3: F3 4.117 lbf W3.ice 27.836 lbf

wpipe

FA4

23ft
0.958 plf Distributed wind load on pipe

icepipe

Want.ice4
Weightant4



23ft
2.646 plf Distributed ice weight on pipe
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Check Local Bending on Pole

Dpole 4.5in

tpole .188in Di.pole Dpole 2 tpole 4.124 in

Spole

π Dpole
4

Di.pole
4







32 Dpole
2.636 in

3


M1 768lbf 5 ft 3.84 10
3

 lbf ft Local moment due to extension

dal .1
lbf

in
3

 Aarm

π Dpole
2



4

π Di.pole
2



4
 2.547 in

2
 Ai.arm

π Dpole 1in 2

4

π Dpole
2



4


wtarm 5ft .25 2 π 5 ft( ) dal Aarm 35lbf 74.283 lbf Weight of davit arm and light

wti.arm 5ft .25 2 π 5 ft( ) Ai.arm 56
lbf

ft
3

39.26 lbf Weight of ice on davit arm

M2 wtarm wti.arm  5 ft

fb

M1 M2

Spole
20.068 ksi

Fy 25ksi ϕ .9

Fb ϕ Fy 22.5 ksi

fb

Fb
89.19 % OK



Westchester Services, LLC.
604 Fox Glen
Barrington, IL 60010
PH: 847.277.0070
AE@westchesterservices.com

CRAN_RCHI_CHUOI_014
FA#: 14805799

Client: SAC - AT&T

Date: 10/1/2019
By: PK

Page 6 of 6

Check connections

Tmax 768lbf Vmax 448lbf

Use (2) 3/4" 316 Stainless Steel rods at each connection 

Abolt .334in
2

 Eff. area

Fy 45ksi

Tall .9 Fy Abolt 13.527 kip Vall .6 Fy Abolt 9.018 kip

Tmax

Tall

Vmax

Vall
 10.645 % OK 



N1                              

N2                              

N3                              

N4                              

N5                              

N6                              

N7                              
M

1

M2 M
3

Y

XZ

Envelope Only Solution



Company : Westchester Services Oct 1, 2019
1:16 PMDes igner : PK

Job Number : MR CHI025394 Checked By:_____
Model Name : Pole Extension

(Global) Model Settings
Display Sections for Member Calcs
Max Internal S ections for Member Calcs
Include S hear Deformation?
Increase Nailing Capacity for Wind?
Include W arping?
Trans Load Btwn Intersecting Wood Wall?
Area Load Mesh (in 2̂)
Merge Tolerance (in)
P-Delta Analysis Tolerance
Include P -Delta for Walls?
Automatically Iterate Stiffness for Walls?
Max Iterations for Wall Stiffness
G ravity Acceleration (ft/sec 2̂)
Wall Mesh S ize (in)
Eigensolution Convergence Tol. (1.E-)
Vertical Axis
G lobal Member Orientation P lane
Static Solver
Dynamic Solver

5 
97 
Yes
Yes
Yes
Yes
144
.12
0.50%
Yes
Yes
3
32.2
24
4
Y
XZ
Sparse Accelerated
Accelerated Solver

Hot Rolled Steel Code
Adjust Stiffness?
RISAConnection Code
Cold Formed Steel Code
Wood Code
Wood Temperature
Concrete Code
Masonry Code
Aluminum Code
Stainless Steel Code
Adjust Stiffness?

AISC 14th(360-10): LRFD
Yes(Iterative)
AISC 14th(360-10): LRFD
AISI S100-12: LRFD
AWC  NDS-15: ASD
< 100F
AC I 318-14
AC I 530-13: ASD
AA ADM1-10: ASD - Building
AISC 14th(360-10): ASD
Yes(Iterative)

Number of Shear Regions
Region Spacing Increment (in)
Biaxial Column Method
Parme Beta Factor (P CA)
Concrete Stress Block
Use Cracked Sections?
Use Cracked Sections S lab?
Bad Framing Warnings?
Unused Force Warnings?
Min 1 Bar Diam. Spacing?
Concrete Rebar Set
Min % Steel for Column
Max % Steel for Column

4
4
Exact Integration
.65
Rectangular
Yes
Yes
No
Yes
No
REBAR_SET_ASTMA615
1
8

RISA-3D Version 17.0.4      Page 1 [P:\SAC -AT&T-Small C ell\MRCHI025394\Structural\3d\pipe.r3d] 



Company : Westchester Services Oct 1, 2019
1:16 PMDes igner : PK

Job Number : MR CHI025394 Checked By:_____
Model Name : Pole Extension

(Global) Model Settings , Continued
Seismic Code
Seismic Base Elevation (ft)
Add Base W eight?
C t X
C t Z
T X (sec)
T Z (sec)
R  X
R Z
C t Exp. X
C t Exp. Z
SD1
SDS
S1
TL (sec)
R isk Cat
Drift C at

ASCE 7-10
Not Entered
Yes
.02
.02
Not Entered
Not Entered
3
3
.75
.75
1
1
1
5
I or II
Other

Om Z
Om X
Cd Z
Cd X
Rho Z
Rho X

1
1
1
1
1
1

Hot Rolled Steel Properties
Label E  [ksi] G  [ksi] Nu Therm (/1E ...Density[k/ft... Y ield[ks i] Ry Fu[ksi] Rt

1 A992 29000 11154 .3 .65 .49 50 1.1 65 1.1
2 A36 Gr.36 29000 11154 .3 .65 .49 36 1.5 58 1.2
3 A572 G r.50 29000 11154 .3 .65 .49 50 1.1 65 1.1
4 A500 G r.B RND 29000 11154 .3 .65 .527 42 1.4 58 1.3
5 A500 G r.B Rect 29000 11154 .3 .65 .527 46 1.4 58 1.3
6 A53 Gr.B 29000 11154 .3 .65 .49 35 1.6 60 1.2
7 A1085 29000 11154 .3 .65 .49 50 1.4 65 1.3

J oint Coordinates  and Temperatures
Label X  [ft] Y  [ft] Z [ft] Temp [F] Detach From ...

1 N1 0 5 0 0
2 N2 0 10 0 0
3 N3 0 23 0 0
4 N4 1 23 0 0
5 N5 1 24 0 0
6 N6 0 20.75 0 0
7 N7 0 19 0 0

J oint Boundary Conditions
Joint Label X  [k/in] Y  [k/in] Z [k/in] X Rot.[k-ft/rad] Y  Rot.[k-ft/rad] Z Rot.[k-ft/rad]

1 N1 Reaction Reaction Reaction F ixed
2 N2 Reaction Reaction Reaction F ixed
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Model Name : Pole Extension

Hot Rolled Steel Design Parameters
Label Shape Length[ft] Lbyy[ft] Lbzz[ft] Lcomp top[ft] Lcomp bot[ft] L-torqu... Kyy Kzz Cb Function

1 M1 PIPE_2.5 18 18 18 18 18 18 Lateral

J oint Loads and Enforced Displacements  (BLC  3 : EW)
Joint Label L,D,M Direction Magnitude[(k,k-ft), (in,rad), (k*s 2̂/ft, k*s 2̂*ft)]

1 N5 L Z .01
2 N6 L Z .004
3 N7 L Z .004

J oint Loads and Enforced Displacements  (BLC  6 : Weight-ice)
Joint Label L,D,M Direction Magnitude[(k,k-ft), (in,rad), (k*s 2̂/ft, k*s 2̂*ft)]

1 N5 L Y .048
2 N6 L Y .109
3 N7 L Y .028

Member Dis tributed Loads  (BLC 3 : EW)
Member Label Direction S tart Magnitude[k/ft,F,ks f] End Magnitude[k/ft...S tart Location[f...End Location[ft...

1 M1 Z .01 .01 0 0
2 M2 Z .01 .01 0 0
3 M3 Z .01 .01 0 0

Member Dis tributed Loads  (BLC 6 : Weight-ice)
Member Label Direction S tart Magnitude[k/ft,F,ks f] End Magnitude[k/ft...S tart Location[f...End Location[ft...

1 M1 Y .003 .003 0 0
2 M2 Y .003 .003 0 0
3 M3 Y .003 .003 0 0

Bas ic  Load Cases
BLC Description Category X Gravity Y  Gravity Z Gravity Joint Point Distributed Area(Me... Surface(P...

1 DL DL -1
2 NS DL
3 EW WL 3 3
4 ew WL
5 ns WL
6 Weight-ice DL 3 3
7 DL

Load Combinations
Des cription Solve P ... S ... B... Fac...B... Fac...B... Fac...B... Fac...B... Fac...B... Fac...B... Fac...B... Fac...B... Fac...B... Fac...

1 1.4DL Yes Y 1 1.4 6 -1.4
2 1.2DL+1.6W o 0deg Yes Y 1 1.2 6 -1.2 2 1.6 3
3 1.2DL+1.6W o 30deg Yes Y 1 1.2 6 -1.2 2 1.3... 3 .8
4 1.2DL+1.6W o 60deg Yes Y 1 1.2 6 -1.2 2 .8 3 1.3...
5 1.2DL+1.6W o 90deg Yes Y 1 1.2 6 -1.2 2 3 1.6
6 1.2DL+1.6W o 120deg Yes Y 1 1.2 6 -1.2 2 -.8 3 1.3...
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Load Combinations  (Continued)
Des cription Solve P ... S ... B... Fac...B... Fac...B... Fac...B... Fac...B... Fac...B... Fac...B... Fac...B... Fac...B... Fac...B... Fac...

7 1.2DL+1.6W o 150deg Yes Y 1 1.2 6 -1.2 2 -1.... 3 .8
8 1.2DL+1.6W o 180deg Yes Y 1 1.2 6 -1.2 2 -1.6 3
9 1.2DL+1.6W o 210deg Yes Y 1 1.2 6 -1.2 2 -1.... 3 -.8
10 1.2DL+1.6W o 240deg Yes Y 1 1.2 6 -1.2 2 -.8 3 -1....
11 1.2DL+1.6W o 270deg Yes Y 1 1.2 6 -1.2 2 3 -1.6
12 1.2DL+1.6W o 300deg Yes Y 1 1.2 6 -1.2 2 .8 3 -1....
13 1.2DL+1.6W o 330deg Yes Y 1 1.2 6 -1.2 2 1.3... 3 -.8
14 1.2DL+1.0W i+1.0DLi ... Yes Y 1 1.2 6 -1.2 5 1 4 7 -1
15 1.2DL+1.0W i+1.0DLi ... Yes Y 1 1.2 6 -1.2 5 .866 4 .5 7 -1
16 1.2DL+1.0W i+1.0DLi ... Yes Y 1 1.2 6 -1.2 5 .5 4 .866 7 -1
17 1.2DL+1.0W i+1.0DLi ... Yes Y 1 1.2 6 -1.2 5 4 1 7 -1
18 1.2DL+1.0W i+1.0DLi ... Yes Y 1 1.2 6 -1.2 5 -.5 4 .866 7 -1
19 1.2DL+1.0W i+1.0DLi ... Yes Y 1 1.2 6 -1.2 5 -.866 4 .5 7 -1
20 1.2DL+1.0W i+1.0DLi ... Yes Y 1 1.2 6 -1.2 5 -1 4 7 -1
21 1.2DL+1.0W i+1.0DLi ... Yes Y 1 1.2 6 -1.2 5 -.866 4 -.5 7 -1
22 1.2DL+1.0W i+1.0DLi ... Yes Y 1 1.2 6 -1.2 5 -.5 4 -.866 7 -1
23 1.2DL+1.0W i+1.0DLi ... Yes Y 1 1.2 6 -1.2 5 4 -1 7 -1
24 1.2DL+1.0W i+1.0DLi ... Yes Y 1 1.2 6 -1.2 5 .5 4 -.866 7 -1
25 1.2DL+1.0W i+1.0DLi ... Yes Y 1 1.2 6 -1.2 5 .866 4 -.5 7 -1

Envelope J oint Reactions
Joint X [k] LC Y [k] LC Z [k] LC MX [k-ft] LC MY [k-ft] LC MZ [k-ft] LC

1 N1 max .017 1 .028 1 .42 5 0 25 NC NC 0 25
2 min .014 2 .024 2 -.42 11 0 1 NC NC 0 1
3 N2 max -.014 25 .448 1 .768 11 0 25 NC NC 0 25
4 min -.017 1 .384 2 -.768 5 0 1 NC NC 0 1
5 Totals: max 0 25 .476 1 .349 11
6 min 0 1 .408 2 -.349 5

Envelope AISC 14th(360-10): LR FD Steel Code Checks
Member Shape Code Check Lo...LC Shear C... Loc[ft] ... LC phi*... phi*... phi*... phi*... ... Eqn

1 M1 PIPE_2.5 .660 5.... 11 .033 4.875 11 7.021 50.7... 3.596 3.596 1 H1-...
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B Wall Thickness 
Tapered Aluminum Tube
Alloy 6063-T6

Handhole

4-Bolt Base
With Bolt Covers

C Butt Diameter

A 
M

ou
nt

in
g 

He
ig

ht

1'
-6

"

D Top Diameter

 
.188" Arm Wall Thickness
Aluminum Alloy 6063-T6

1/2"-13NC S. S. Lockbolt

Flush Joint

K Bend Radius

3°

 J Arm Length
 
Twin Arm 
@ 180°

2" NPS Slip�tter
(Options Available - 
See Accessory 
Speci�cations)

4-1/2" O.D.

J 
ARM LENGTH

4'
6'
8'

10'

3'
3'
5'
5'

K
RADIUS

WARNING: Do not install light pole without luminaire.

Round Tapered Aluminum Pole with Arms
Double Davit — 4-Bolt BaseRTA

Satin Aluminum or Powder Coated Finish per Customer Specification.

Dimensions in Inches

	 C	 D	 F	 G	 H	 I
	 Butt Dia.	T op Dia.	 Bolt Cir. Dia.	 Base Sq.	 Bolt Proj.	 Bolt Size 
	 6	 4.5	 9 - 10	 9.75	 2.75	 1 x 36 x 4
	 7	 4.5	 10 - 11	 10.5	 2.75	 1 x 36 x 4 
	 8	 4.5	 11 - 12	 11.25	 2.75	 1 x 36 x 4 
	 10	 6	 14 - 15	 14	 3.25	 1 x 48 x 4 

6" Butt Diameter - Reinforced, 3" x 5" curved Cast 
Aluminum Frame (Alloy 356-T6) with Aluminum Door 
and two (2) SS Hex Head Screws. A Grounding Provision 
incorporating a 3/8" diameter hole is provided opposite 
the Handhole.
7"+ Butt Diameters - 
Reinforced, 4" x 6" curved 
Cast Aluminum Frame (Alloy 
356-T6) with Aluminum Door 
and two (2) SS Hex Head 
Screws. Reinforced Frame will 
contain a tapped 3/8"-16NC 
Grounding Provision.

Handhole

Shaft and arms will be constructed of seamless extruded 
tube of 6063 Aluminum Alloy per the requirements of 
ASTM B221. The shaft assembly shall be full-length heat 
treated after base weld to produce a T6 temper. 

Pole

Anchorage

Vibration Damper

4-Bolt Cast Aluminum 
Base Flange of Alloy 
356-T6 with Aluminum 
Bolt Covers (Alloy 356-F) 
and Stainless Steel Hex 
Head Attaching Screws.

Base Style

Anchorage Kit will 
include four (4) 
L-shaped Steel 
Anchor Bolts 
conforming to 
AASHTO M314-90 
Grade 55. Ten inches 
(10") of threaded end 
will be galvanized per 
ASTM A153.  
Kits will contain four 
(4) Hex Nuts, four (4) 
Lock Washers, and 
four (4) Flat Washers 
(all components 
Galvanized Steel).  
A bolt circle template 
will be provided.

When determined necessary by Hapco, a Vibration 
Damper will be factory-installed inside the pole shaft. 
Customer specification of the damper is available.

Handhole - 0°

180°
|

I

0°

- 90° 270° -   

G
Base

Square
F

Bolt
Circle

H Bolt Proj. I
Bolt
Size

mlaucher
Rectangle
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R T A                       4  D   2     - 
MOUNTING

HEIGHT

WALL
THICK.

BUTT
DIA.

TOP
DIA.

BASE
STYLE

ARM
STYLE

ARM
QUANT.

ARM
LTH.

FINISH

Catalog Number System 
The catalog number for Hapco poles utilizes the 
following identification system.

Catalog Number Example - 

RTA 30 D 8 B 4 D 2 6 – 01
Round Tapered Aluminum, 30’ Mounting Height, 
.188" Wall Thickness, 8" Butt Diameter, 4.5" Top 
Diameter, 4-Bolt Base, Davit Arm, Double, 6’ Arm 
Length, Satin Aluminum Finish.

Wall Thickness 
C = .156"
D = .188"
E = .219"
F = .250"

Butt Diameter 
6 = 6"
7 = 7"
8 = 8"
1 = 10"

Top Diameter 
B = 4.5"
C = 6"

Base Style 
4 = 4-Bolt Base 

Arm Style 
D = Davit

Arm Quantity 
2 = Double

Arm Length 
4 = 4’
6 = 6’
8 = 8’
A = 10’

Finish 
01 = Satin Aluminum
BA = Black Powder Coat
BH = White Powder Coat
BM = Dark Bronze Powder Coat
BV = Dark Green Powder Coat
GC = Gray Powder Coat

** = Specify Finish

EPA Notes:  
Effective Projected Area (EPA) in square feet. EPA’s calculated using 
wind velocity (mph) indicated in accordance with 2009 AASHTO 
LTS-5 using a 25 year design life. Maximum EPA is based on the 
luminaire weight shown. Increased luminaire weight may reduce the 
maximum EPA. If weight is exceeded, or if other design life or code 
is required, please consult the factory.

20
20
20
20
20
20
20
20
20
20
20
20
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
30
30
30
30
30
30
30
30
30
30
30
30
30
30
30
30
30
30
30
30
35
35
35
35
35
35
35
35
35
35
35
35
35
35
35
40
40
40
40
40
40
40
40
40
40
40

	 0.156''	 6	 4'	 35	 5.8	 4.2	 3.7	 2.7	 2.0	 42-031	 RTA20C6B4D24-**
	 0.156''	 6	 6'	 35	 5.4	 3.7	 3.2	 2.2	 1.5	 42-032	 RTA20C6B4D26-**
	 0.156''	 6	 8'	 35	 4.7	 3.1	 2.6	 1.6	 0.9	 42-033	 RTA20C6B4D28-**
	 0.188''	 6	 4'	 35	 7.5	 5.6	 5.0	 3.8	 2.9	 42-001	 RTA20D6B4D24-**
	 0.188''	 6	 6'	 35	 7.0	 5.0	 4.5	 3.3	 2.4	 42-002	 RTA20D6B4D26-**
	 0.188''	 6	 8'	 35	 6.4	 4.4	 3.9	 2.7	 1.8	 42-003	 RTA20D6B4D28-**
	 0.156''	 7	 4'	 35	 9.2	 7.0	 6.3	 4.9	 3.8	 42-025	 RTA20C7B4D24-**
	 0.156''	 7	 6'	 35	 8.8	 6.4	 5.8	 4.4	 3.3	 42-026	 RTA20C7B4D26-**
	 0.156''	 7	 8'	 35	 8.2	 5.8	 5.2	 3.8	 2.7	 42-027	 RTA20C7B4D28-**
	 0.188''	 7	 4'	 35	 11.6	 8.8	 8.1	 6.4	 5.1	 42-007	 RTA20D7B4D24-**
	 0.188''	 7	 6'	 35	 11.2	 8.4	 7.6	 5.9	 4.6	 42-008	 RTA20D7B4D26-**
	 0.188''	 7	 8'	 35	 10.4	 7.8	 7.0	 5.3	 4.0	 42-009	 RTA20D7B4D28-**
	 0.156''	 6	 4'	 35	 3.1	 1.8	 1.5	 0.8	 -		  RTA25C6B4D24-**
	 0.156''	 6	 6'	 35	 2.5	 1.3	 1.0	 -	 -		  RTA25C6B4D26-**
	 0.188''	 6	 4'	 35	 4.4	 2.9	 2.5	 1.7	 1.0	 42-073	 RTA25D6B4D24-**
	 0.188''	 6	 6'	 35	 3.8	 2.4	 2.0	 1.1	 0.5	 42-074	 RTA25D6B4D26-**
	 0.188''	 6	 8'	 35	 3.2	 1.7	 1.3	 0.5	 -	 42-075	 RTA25D6B4D28-**
	 0.188''	 6	 10'	 35	 2.6	 1.1	 0.7	 -	 -	 42-076	 RTA25D6B4D2A-**
	 0.156''	 7	 4'	 35	 5.6	 4.0	 3.5	 2.5	 1.7	 42-103	 RTA25C7B4D24-**
	 0.156''	 7	 6'	 35	 5.2	 3.4	 3.0	 2.0	 1.2	 42-104	 RTA25C7B4D26-**
	 0.156''	 7	 8'	 35	 4.5	 2.8	 2.3	 1.3	 0.6	 42-105	 RTA25C7B4D28-**
	 0.156''	 7	 10'	 35	 3.9	 2.2	 1.7	 0.7	 -	 42-106	 RTA25C7B4D2A-**
	 0.188''	 7	 4'	 35	 7.4	 5.4	 4.8	 3.6	 2.7	 42-079	 RTA25D7B4D24-**
	 0.188''	 7	 6'	 35	 7.0	 4.9	 4.4	 3.1	 2.2	 42-080	 RTA25D7B4D26-**
	 0.188''	 7	 8'	 35	 6.3	 4.2	 3.7	 2.5	 1.5	 42-081	 RTA25D7B4D28-**
	 0.156''	 8	 6'	 35	 7.1	 5.1	 4.7	 3.5	 2.5		  RTA25C8B4D26-**
	 0.156''	 8	 8'	 35	 6.5	 4.5	 4.1	 2.9	 1.9		  RTA25C8B4D28-**
	 0.156''	 8	 10'	 35	 5.9	 3.9	 3.5	 2.3	 1.5		  RTA25C8B4D2A-**
	 0.188''	 8	 4'	 35	 11.0	 8.4	 7.6	 6.0	 4.7	 42-085	 RTA25D8B4D24-**
	 0.188''	 8	 6'	 35	 10.6	 7.9	 7.1	 5.5	 4.2	 42-086	 RTA25D8B4D26-**
	 0.188''	 8	 8'	 35	 9.8	 7.2	 6.5	 4.8	 3.5	 42-087	 RTA25D8B4D28-**
	 0.188''	 8	 10'	 35	 9.4	 6.6	 5.9	 4.2	 2.9	 42-088	 RTA25D8B4D2A-**
	 0.188''	 6	 4'	 35	 2.1	 1.0	 0.7	 -	 -		  RTA30D6B4D24-**
	 0.156''	 7	 4'	 35	 3.2	 1.9	 1.5	 0.8	 -	 42-145	 RTA30C7B4D24-**
	 0.156''	 7	 6'	 35	 2.6	 1.3	 1.0	 -	 -	 42-146	 RTA30C7B4D26-**
	 0.156''	 7	 8'	 35	 2.0	 0.7	 -	 -	 -	 42-147	 RTA30C7B4D28-**
	 0.156''	 8	 4'	 35	 5.3	 3.7	 3.3	 2.3	 1.5	 42-175	 RTA30C8B4D24-**
	 0.156''	 8	 6'	 35	 4.9	 3.1	 2.7	 1.7	 1.0	 42-176	 RTA30C8B4D26-**
	 0.156''	 8	 8'	 35	 4.1	 2.5	 2.1	 1.1	 -	 42-177	 RTA30C8B4D28-**
	 0.156''	 8	 10'	 35	 3.5	 1.9	 1.5	 0.5	 -	 42-178	 RTA30C8B4D2A-**
	 0.188''	 8	 4'	 35	 7.5	 5.4	 4.8	 3.6	 2.6	 42-157	 RTA30D8B4D24-**
	 0.188''	 8	 6'	 35	 7.0	 4.8	 4.3	 3.0	 2.1	 42-158	 RTA30D8B4D26-**
	 0.188''	 8	 8'	 35	 6.2	 4.2	 3.6	 2.4	 1.4	 42-159	 RTA30D8B4D28-**
	 0.188''	 8	 10'	 35	 5.6	 3.6	 3.0	 1.7	 0.8	 42-160	 RTA30D8B4D2A-**
	 0.219''	 8	 4'	 35	 9.2	 6.8	 6.2	 4.7	 3.6	 42-163	 RTA30E8B4D24-**
	 0.219''	 8	 6'	 35	 8.8	 6.3	 5.6	 4.2	 3.0	 42-164	 RTA30E8B4D26-**
	 0.219''	 8	 8'	 35	 8.0	 5.6	 5.0	 3.5	 2.4	 42-165	 RTA30E8B4D28-**
	 0.219''	 8	 10'	 35	 7.4	 5.0	 4.4	 2.8	 1.8	 42-166	 RTA30E8B4D2A-**
	 0.250''	 8	 4'	 35	 11.0	 8.2	 7.5	 5.8	 4.6	 42-169	 RTA30F8B4D24-**
	 0.250''	 8	 6'	 35	 10.6	 7.8	 7.0	 5.3	 4.0	 42-170	 RTA30F8B4D26-**
	 0.250''	 8	 8'	 35	 9.8	 7.0	 6.3	 4.6	 3.4	 42-171	 RTA30F8B4D28-**
	 0.250''	 8	 10'	 35	 9.2	 6.4	 5.6	 4.0	 2.7	 42-172	 RTA30F8B4D2A-**
	 0.156''	 8	 4'	 35	 3.3	 1.9	 1.5	 0.7	 -	 42-223	 RTA35C8B4D24-**
	 0.156''	 8	 6'	 35	 2.7	 1.3	 1.0	 -	 -	 42-224	 RTA35C8B4D26-**
	 0.156''	 8	 8'	 35	 2.0	 0.6	 -	 -	 -	 42-225	 RTA35C8B4D28-**
	 0.188''	 8	 4'	 35	 4.8	 3.2	 2.7	 1.8	 1.1	 42-229	 RTA35D8B4D24-**
	 0.188''	 8	 6'	 35	 4.3	 2.6	 2.2	 1.2	 0.5	 42-230	 RTA35D8B4D26-**
	 0.188''	 8	 8'	 35	 3.6	 1.9	 1.5	 0.5	 -	 42-231	 RTA35D8B4D28-**
	 0.188''	 8	 10'	 35	 3.0	 1.3	 0.8	 -	 -	 42-232	 RTA35D8B4D2A-**
	 0.219''	 8	 4'	 35	 6.4	 4.4	 3.8	 2.7	 1.9	 42-235	 RTA35E8B4D24-**
	 0.219''	 8	 6'	 35	 5.8	 3.8	 3.3	 2.2	 1.3	 42-236	 RTA35E8B4D26-**
	 0.250''	 8	 4'	 35	 7.8	 5.6	 5.0	 3.6	 2.6	 42-241	 RTA35F8B4D24-**
	 0.250''	 8	 6'	 35	 7.2	 5.0	 4.4	 3.1	 2.1	 42-242	 RTA35F8B4D26-**
	 0.250''	 8	 8'	 35	 6.6	 4.3	 3.7	 2.4	 1.4	 42-243	 RTA35F8B4D28-**
	 0.250''	 8	 10'	 35	 5.8	 3.6	 3.0	 1.8	 0.8	 42-244	 RTA35F8B4D2A-**
	 0.188''	 10	 8'	 35	 9.4	 6.8	 6.0	 4.4	 3.1	 42-249	 RTA35D1C4D28-**
	 0.188''	 10	 10'	 35	 8.8	 6.2	 5.4	 3.8	 2.4	 42-250	 RTA35D1C4D2A-**
	 0.188''	 8	 4'	 35	 2.8	 1.4	 1.1	 -	 -	 42-325	 RTA40D8B4D24-**
	 0.188''	 8	 6'	 35	 2.2	 0.8	 0.5	 -	 -	 42-326	 RTA40D8B4D26-**
	 0.188''	 8	 8'	 35	 1.5	 -	 -	 -	 -	 42-327	 RTA40D8B4D28-**
	 0.250''	 8	 4'	 35	 5.2	 3.4	 3.0	 1.9	 1.1	 42-337	 RTA40F8B4D24-**
	 0.250''	 8	 6'	 35	 4.7	 2.8	 2.4	 1.3	 0.6	 42-338	 RTA40F8B4D26-**
	 0.250''	 8	 8'	 35	 4.0	 2.2	 1.7	 0.6	 -	 42-339	 RTA40F8B4D28-**
	 0.250''	 8	 10'	 35	 3.3	 1.5	 1.0	 -	 -	 42-340	 RTA40F8B4D2A-**
	 0.188''	 10	 6'	 35	 7.0	 5.0	 4.4	 3.0	 2.0	 42-375	 RTA40D1C4D26-**
	 0.188''	 10	 8'	 35	 6.4	 4.3	 3.8	 2.4	 1.3	 42-363	 RTA40D1C4D28-**
	 0.188''	 10	 10'	 35	 5.8	 3.6	 3.1	 1.8	 0.7	 42-364	 RTA40D1C4D2A-**
	 0.250''	 10	 10'	 35	 9.8	 7.0	 6.2	 4.4	 2.9	 42-376	 RTA40F1C4D2A-**
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