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April 30, 2020 

TO: Melanie A. Bachman 
Executive Director 
Connecticut Siting Council 
10 Franklin Square 
New Britain, CT 06051 

RE: Notice of Exempt Modification 
1030 New Britain Avenue, West Hartford, CT 06110 

Lat: 41 -43 -52.69 (41.73130278) 
Long: 72 -43 -25.82 (-72.72383889) 

Dear Ms. Bachman: 

AT&T Wireless currently maintains equipment at the 180-foot level of an existing 185-foot 
lattice tower located at 1030 New Britain Avenue, in West Hartford, CT. The tower is owned by 
the Ten Thirty Tower Company, LLC. The property is owned by the Ten Thirty Tower Company, 
LLC. 

AT&T desires to modify its existing telecommunications facility by adding: (3) CB-C23SR-43 
Combiners, (3) SOARS Remote Radios, (1) Main Unit, (3) RR-FA3 Mounts, and ancillary equipment 
and cables. The centerline height of the existing antennas and ancillary tower-mounted equipment is and 
will remain at 180 feet. 

The facility was approved by the Connecticut Siting Council in EM-CING-155-160503 on 
May 23, 2016. Six conditions were enumerated in the Council's decision: I) Any deviation from the 
modification as specified in the Notice and supporting documentation shall render the 
acknowledgement invalid; 2) A11y material changes to the modification as proposed shall require 
the filing of a new Notice with the Council; 3) Within 45 days after the completion of construction 
the Council shall be notified in writing that the construction has been completed; 4) Any 
nonfunctioning antenna and associated antenna mounting equipment on this facility owned and 
operated by AT&T shall be removed within 60 days of the date the antenna ceased to function; 5) the 
validity of the action shall expire one year from the date of the letter; and 6) the applicant may 
file a request an extension of time beyond the one-year deadline provided that such a request is 
submitted to the Council not less than 60 days prior to the expiration. 

Please accept this application as notification pursuant to R.C.S.A. § l 6-50j-73, for construction 
that constitutes an exempt modification pursuant to R.C.S.A. §16-50j-72 (b)(2). In accordance with 
RCSA section 16-SOj-73, a copy of this letter and attachments is being sent to the Honorable Shari 
Cantor, Mayor of West Hartford� Todd Dumais, the Town Planner; as well as to the Ten Thirty Tower 
Company; LLC, the tower owner, and to the Ten Thirty Tower Company, LLC, the property owner. 



The planned modifications to AT&T's facility fall squarely within those activities explicitly 
provided for in R.C.S.A. § l 6-50j-72 (b )(2). Specifically: 

1. The planned modification will not result in an increase in the height of the existing structure.

2. The proposed modifications will not involve any changes to AT&T's ground-space footprint,
and therefore and therefore will not require an extension of the site boundary.

3. The proposed modification will not increase the noise level at the facility by six decibels or
more, or to levels that exceed state and local criteria.

4. The operation of the modified facility will not increase radio frequency (RF) emissions at the
facility to a level at or above Federal Communications Commission (FCC) safety standard.
An RF emissions calculation (enclosed) for AT&T's modified facility is herein provided.

5. The proposed modifications will not cause a change or alteration in the physical or
environmental characteristics of the site.

6. The existing structure and its foundation can support AT&T's proposed modifications. Please
see enclosed structural analysis completed by completed by Paul J. Ford & Company dated
April 27th, 2020; stamped April 28th, 2020

For the foregoing reasons, AT&T respectfully requests that the proposed installation be allowed 
within the exempt modifications under R.C.S.A. § l 6-50j-72 (b )(2). 

Sincerely, 

:Moriah Rjne 

Moriah King 
Site Acquisition Specialist 
Empire Telecom USA LLC 
16 Esquire Road I Billerica, MA 01862 
Mobile: 339-234-8975 
moking@empiretelecomm.com 

Enclosures: Exhibit I - Field Card and GIS Map 
Exhibit 2 - Construction Drawings 
Exhibit 3 - Structural Analysis 
Exhibit 4 - RF Emissions Analysis Report Evaluation 

cc: 

Shari Cantor, Mayor 
West Hartford Town Hall 
50 South Main St, Room 214 
West Hartford, CT 06107 
Attn: Shari Cantor - Mayor 

Todd Dumais- Town Planner 
West Hartford Town Hall 
50 South Main Street, Rm 214 
West Hartford, CT 06107 
Attn: Planning & Zoning 
Division - Todd Dumais 

Ten Thirty Tower Company 
LLC by Hirschfield 
Management, Inc. 
1030 New Britain Avenue, West 
Hartford, CT 06110-2268 
Attn: Jeffrey A. Hirschfeld 
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Create Label 

Label Details 

Label Number: 

9405503699300355689539 

Terms · 
Acceptance Cutoff: 04/30J2020 ,:30 PM 
Acceptance Time: OGJ05/202011:57

�cted Date: 05/04/2020 11 :59 PM 
Delivery Status: 

Label Actions 

�snae111nge 

ShioAgatn 

Need help I 

Delivered. In/At 
Mailbox 
2020.05-09 
08:3e:OO.O 

fH!.E Insurance cfalm 
R•qUHt A Servic. Ratund 

Preferences Shipping History 

Return Address: 
MORIAH KING 
EMPIRE TELECOM 
16 ESQUIRE RD 

N BILLERICA. MA 01862-2527 
moking@empiretelecomm.com 

Delivery Address: 
SHARI CANTOR 
WEST HARTFORD TOWN HALL 
50S MAINST 
WEST HARTFORD, CT 06107-2485 

Transaction Number: ,919nas2 

Transaction Type: Label 

Payment Method: VISA-4325 

Payment Status: Account Charged 

Package: 
Ship Date: 04/30/20 
Value: $50.00 
Weight 1 lbs O oz 
From: 01862 

Service: 
Priority Mail® 2-Day 
USPS Tracking® 

Postage Cost 
USPS Tracking® 

Label Total: $7.50 

Order Total: $15.00 

Address Book 

Accountt 161958927 

$7.50 
Free 



�reate U1t>e1 

Label Details 

Label Number: 

9405503699300355689508 

Terms 
Acceptance Cutoff: 04l30/2020 4:30 PM 
Acceptance Time: 015/0512020 11 :54 
Mf,ected Date: 05104l202011:59 PM 
Delivery Sta.tus: 

Label Actions 

USPI D'Jcklna® 
.Ship Again 

Need help 

Del1vered, In/At 
Mailbox 
2020-05-09 
08:35:00.0 

Bit an msurance cialm 

Request A sernce Refund 

limestams, Messaae 

t"fererences �napping NIStOfY 

Return Address: 
MORIAH KING 
EMPIRE TELECOM 
16 ESQUIRE RD 
N BILLERICA, MA 01862-2527 
moking@empiretelecomm.com 

Delivery Address: 
TODD DUMAS 
WEST HARTFORD TOWN HALL 
50SMAIN ST 
WEST HARTFORD, CT 06107-2485 

Transaction Number: 4911nea2 

Transaction Type: Label 

Payment Method: VISA-4325 

Payment Status: Account Charged 

Package: 
Ship Date: 04/30/20 
Value: $50.00 
Weight: 1 lbs O oz 
From: 01862 

Service: 
Priority Mail® 2-Day 
USPS Tracking® 

Postage Cost 
USPS Tracking® 

Label Total: $7.50 

Order Total: $15.00 

Aaaress trooK 

Account I 161!'8927 

$7.50 
Free 
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Create Label 

Label Details 

Label Number: 

9405503699300355626183 

Terms 
Acceptance Cutoff: 04/30/2020 .t:30 PM 
Acceptance Time: 05/0512020 11 :tM 
Ml,.cted Date: 05/04/2020 11:59 PM 
Delivery Status: 

Label Actions 

uses Dacktud\ 
ShlpAoatn 

Need help 

OellveRd, In/At 
Mailbox 
2020-05-11 
10:26:00.0 

Fil• an insuranc:t c1arm

RnY.Hl.A_�R_f!Yng 

Preferences Shipping History 

Retum Address: 
MORIAH KING 
EMPIRE TELECOM 
16 ESQUIRE RD 
N BILLERICA, MA 01862-2527 
moking@empiretelecomm.com 

Delivery Address: 
TEN THIRTY TOWER COMPANY LLC BY 
HIRSCHFIELD MANAGE 
1030 NEW BRITAIN AVE 
ATTN: JEFFREY A HIRSCHFELD 
WEST HARTFORD, CT 06110-2261

Transaction Number: .491972570 

Transaction Type: Label 

Payment Method: VISA-7463 

Payment Status: Account Charged 

Package: 
Ship Date: 04130/20 
Value: $50.00 
From: 01862 

Service: 
Priority Mail® 2-Day 
Flat Rate Envelope 
USPS Tracking® 

Postage Cost 
USPS Tracking® 

Label Total: $7.75 

Order Total: $7.76 

Address Book 

Aocount I 111958927 

$7.75 
Free 



1030 NEW BRITAIN AVENUE 

Location 1030 NEW BRITAIN AVENUE Mblu H15/ 3771/ 1030/ / 

Parcel ID 3771 2 1030 0001 

Assessment $1,122,800 

Vision Id# 18633 

Current Value 

-

Valuation Year 

2019 

Valuation Year 
-- -

2019 

Owner of Record 

Owner 

Co-Owner 

Address 

TEN THIRTY BUILDING COMPANY LLC 

C/0 HIRSCHFELD MGMT INC #106 

1030 NEW BRITAIN AVENUE 

W HARTFORD, CT 06110 

Ownership History 

----- -----

Owner 

TEN THIRTY BUILDING COMPANY LLC 

HIRSCHFELD HELENE FERN TR 

RUBIN LUCILLE AND 

LINCOLN ICE CREAM CO INC 

Bulldlng Information 

Bulldlng 1 : Section 1 

- -

Owner TEN THIRTY BUILDING 

Appraisal 

Building Count 

Appraisal 

Improvements 

$797,000 

Assessment 

... �ftm..... _ I
$557,900 

Sale Price $1 

Certificate 1 

COMPANYLLC 

$1,604,000 

2 

--

Land 

$807,000 

Land 

-.�I 

Book & Page 2004/0148 

Sale Date 

Instrument 

04/21/1995 

u 

ownership History 
-- -

Sale Price Certificate Book& Page 

$1 1 2004/0148 

$0 1 0911/0085 

$650,000 1 068510183 

$0 1 0627/0047 

$0 1 0534/0067 
- --

a,111,11 ... ,,.. Dh"'+"" 

Instrument 

u 

u 

u 

u 

u 

---

Total 

$1,604,000 

Total 

$1,122,800 

--

Sale Date 

04/21/1995 

04/18/1984 

05117/1979 

10/09/1978 



Year Built: 

Living Area: 

Replacement Cost: 

Building Percent Good: 

Replacement Cost 

Less Depreciation: 

Field 

STYLE 

MODEL 

Grade 

,__ 

Stories: 
� 

Occupancy 

1957 

11,520 

$476,225 

25 

$119,100 

Building Attributes 

Description 

Distn"bution Whse 

Comm/Ind 

D0.65 

1 
-

---- - -

Exterior Wall 1 

Exterior Wall 2 

Roof Strue1Ure 

Roof Cover 

Interior Wall 1 
-� �--

Interior Wall 2 
-

Floor Type 

Floor Cover 
--

Heating Fuel 

Heating Type 

AC Type 

As Built Use 

Bldg Use 

# of Bedrooms 

Total Baths 

Type 
- -

Wet Sprinkler 
, _  

Dry Sprinkler 

1st Floor Use: 
--

Class 

Concrete Block 

-

Curved Roof 

Metal Ribbed 

Typical 

-

Concrete Slab 

Carpet 

Typical 

Forced Hot Alr 

Central - Zone 
-

TSGR 

Commercial 

01 

100 
- -- -

-

Class C 

------ --

--

-

--- -- -� 

--

- --

--

,- ----- ,__ � - -

Frame Type 

Plumbing 
-

Ceiling 

Group 
f----

Wall Height 

Adjustment 

---- -

--

Building 2 : Section 1 

Year Built: 

Living Area: 

Rigid Steel 
•I-

LIGHT 
;-

Acoustic Panel 

IND 

15.00 

1960 

24,386 

---

-

- - - - �

�-

uu11un151 ruu,u 

(http:/Rmages.vgsi.com/photos/WestHartfordCTPhotos//\00\01\23\28.JPG) 

Building Layout 

(Parce1Sketch.ashx?pid=18633&bld=18633) 
- -

Building Sub-Areas (sq ft) 

Code Description 

DST DISTRIBUTION WHSE 
--

COM COMMERCIAL - NV 

J.!gWI 

Gross I Living
Area Area 

11,520 11,520 
--

11,520 0 
--

23,040 I 11,520 



Replacement Cost: 

Building Percent Good: 
Replacement Cost 

Less Depreciation: 

$2,193,034 

26 

$570,200 

Building Attributes : Bldg 2 of 2 

Field 

STYLE 

MODEL 
--

Grade 

Stories: 
,-

Occupancy 

Exterior Wall 1 

Exterior Wall 2 

Roof Structure 

Roof Cover 

Interior Wall 1 

Interior Wall 2 

Floor Type 

Floor Cover 

Heating Fuel 
-

Heating Type 

AC Type 

As Built Use 
-

Bldg Use 

# of Bedrooms 
- - -

Total Baths 
._ 

Type 

Wet Sprinkler 

Dry Sprinkler 

1st Floor Use: 

Class 

Frame Type 

Plumbing 
,._ 

Ceiling 
· --

Group 

Wall Height 

Adjustment 
--

Extra Features 

Description 

Office Gen Lowrise 

Comm/Ind 
-�-

D0.65 

2 

Precast Panel 

------

Flat 

Built Up 

Typical 

Concrete Slab 

None 
-

Typical 
-

None 

None 

LNDP 

Commercial 

_ _. _____ - - - - - -

01 

- -

Class C 

Rigid Steel 

LIGHT 

Not Applicable 

OFF 

8.00 
--

-

--�--- - -

- -

-

-

Extra Features 

Bulldlng Photo 

(http:flimages.vgsi.oom/photos/WestHartfordCT Photos//default.jpg) 

Bulldlng Layout 

(Parce1Sketch. ashx?pid=186S3&bid=30624 ) 

Building Sub-Ar, ,as (sq ft)

Code I Description 

OFG I OFFICE GENERAL LOW 
-

SPT I MISC SPORT FACILITY 

COM I COMMERCIAL - NV 

--

RISE 
-·· 

-

Gross 
Area 

21,886 

2,500 

24,633 

49,019 

J&g§ll1 

Living 
Area 

21,886 
--

2,500 

0 
-

24,386 

J&gmdl



Land 

Land Use 

Use Code 201 

Description Commercial 

Zone BG 

Neighborhood 

Alt Land Appr No 

Category 

Outbulldlngs 

-
--

---

Code Description 

CLP4 Paving, Asphalt 
-

COH1 Overhead Door Commercial 

COH3 Overhead Metal Door 
,__ 

CLP4 Paving, Asphalt 
�-

CLD2 Loading Dock -Stf/Conc 
>---

CCPS Canopy-roof only 

CFCS Shed - Concrete Block 

Valuation History 

Valuation Year 

2019 
-- - ·-----

2018 

2017 

-- -

Valuation Year 

2019 

2018 

2017 

--

No Data for Extra Features 

-·

Land Line Valuation 

Size (Acres) 

Frontage 

Depth 

2.82 

Assessed Value $564,900 

Appraised Value $807,000 

Outbuildings 

Sub Code 

--

-- --

Sub Description 

-- ----

Appraisal 
---

Improvements 

$797,000 
--

$797,000 
----�- . -

$797,000 

Asse �ssment 
--

Improvements 

$557,900 
- - -

$557,900 
--

$557,900 
-

Land 

� -----

Land 

--- ..---, 

�-- -

.IJgmt 
--

Size Value Bldg# 

5700.00SF $12,500 1 

100.00 SF $400 1 
-

330.00 UNIT $2,000 1 

39375.00 SF $86,600 1 
--

330.00 SF $1,900 1 
. - -

594.00 SF $3,400 1 

169.00SF $900 1 

Total 

$807,000 $1,604,000 
r--· -

$807,000 $1,604,000 
-----

$807,000 $1,604,000 

-�

Total 

$564,900 $1,122,800 
-

$564,900 $1,122,800 
-

$564,900 $1,122,800 

(c) 2020 Vision Government Solutions, Inc. All rights reserved. 



PROJECT 1NFORMATION 
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SCQPE OE WORK UNVANNED COMUUN!CATIONS F'.AC1UTY MOOFICATIONS INCWOING: 
-{P) $/RIUS·XM N(tf COIN;C()I'( 1()IMl2J 5M'iS fi&OTF P.AIJIO ON NEW Rfl.(J.1 llf'AM (t/'SlCT., J TOT.) 
-(P) SlltUS·XJI 10' COW5COPC r:tx:2.JSR•4J COll8IJER ON l'ICW RR·fAJ llfX.llf (I/SECT., .J T(Jf.) 
-(PJ J,TI.T ALfffV1t1',vt41.aM Lmtcs fiRUS·J2 Trla4 P(Jl;r rD EE ca«.c1'!D ro IDf CClltSCCR' 

SW/.:S DIPf.Dt!R CIICJJSIUJ (1/sCCT� J 1lJT.) 
INSHl1.1£R: 

-SRIUS,XM (0'1AICNT IN #lW Pt.Rall nn,-2520 EXTERla? ENCtOSfflf RACK 
-ATd:T POfl£R Pu.NT W1H BA7'ERf£S AfXJ f2A fRfAJ<ER FrR FUX21 ICA1CR. 1511 8RfAX!R (CR 

fl.CX 21 HEX IN BP FOR SIRRJS-XII n:m-2520 CABIIET 

TOWfB OWNER· 

CT52!!� 

WEST HARTFORD-ELMWOOD 
1 OJO NEW SRITAIN AVENUE 
WEST HARTfORO, CJ 06110-22681 

\'/,\i,C':J.\D
B
ffl����NS LLC 

WEST HARTFORD, CT 06110-22681 
� AT&:T 

i���IW�1.f RO 

�RAMINGHAt,t, MA 01701 
� !'[l 866-91!:i-5600 

� !.AT. M41. 44' 9.9� 
WNO. W1'Z 4J' 13. r

GROUND .LEVEi.; :t42' 
PEEP Bff!S�NCf· N/A 
SIT£ PMCfl NP· N/A 
cmmrnr ZQN;NG· N/A 
HORJZQNTAl, DI.TUii· (NAO) 1983 

DRAWING INDEX 

01 TITLE SHEET 

02 NOTES 

03 RF SCHEDULE/ANTENNA PLAN 

04 SITE PLAN & EQUIPMENT PLAN 

05 ELEVATION VIEW & DETAILS 

08 GROUNDING DETAILS 

CONN(CTICVT LAW REOUIR(S 
TWO WORKING DAYS NOTICE PRtoR 
TO Nf'( EARTH MOVING ACTMrlES 
HY CAI.UNG BCI0-922-4455 OR 

DIAL 811 

CONTACT & UTILITY INFORMATION 

REV 

s;!lllLl!:I 
ENCINEERING: 
SITE ACOUIS!TIOl'i: 
CONSTRUCTION: 

= � 
MIGUEL NDBRC VRG 
DAVID COOPER EMPIRE 
GREG DORMAN EMPl�E 

f!llltit...WI. 
(�8) 981-9�90 
(617) 639-4-908 
(484) 683-1750 

UJJL!l!ES 
POWE!lc 
TELCO: 

VRG 
VER1ICAl REllOIIRCES GRP. 

WORK REQUEST GROUP NATIONAL GRID 
VERIZON 

(BOO) 375-74-0!§ 
(BOO) 941-9900 

489 Washington Street 
Auburn. MA 01501 

!el. (508) 981- 9590 
Fo11 (508) 519 - 8939 

tl\llobfdtvertii:o!retoun::nQrp.eom 

EMP'tRE teleco 
EMPIRE TE:U:CCM US"- LLC 

I 6 f:SOUIR£ ROAD 
BILLERICA. MA 01821 

at&t 

SITE NUMBER: CT5259 FA: 10071358 
SITE NAME: WEST HARTFORD-ELMWOOD 
PROJECT: RF MOD// IP REPEATER MRTCB037960 

LOCATION MAP 

D1AECTION8: F'ROM ROCtcY HU, PROC[[D HORTH ON 1-91 TOWARD HAA110RO. TAME l-91 NORTH CXIT f'l7. 
AT EtrtO OF Off RAlilP TURN UFT ONTO BRAJWJffl RO. TUflN LEFT ONTO AfRPORT RO. TI.RN RIGHT ONTO 
MN'!.E AVE. 1Ulm LEFT ONTO Wltl! ST. TURNS INTO NEW B!ffl'AIN A.Yr.. SffE WILL BE ON RK.HT AT 
ADDRESS 10.30 B[HINO 8UILDING. 

SITE ACCESS: LOC�EO CATE 

.. 

at&t 
550 COCHITUATE RD 

SUITES 13 & 14 "' 

APPLICABLE BUILDING CODES AND STANDARDS 

SUBCONTRACTOR'S WORK SHALL COU:Pl Y WITH PROJECT STANDARDS AND SPECIFICATIONS. 
SU8CONTRACTOR WORK SHAW. COL4PLY WITH AU. APPLICABLE NATIONAL. STATE, AND LOCAL CODES 
AS ADOPTED BY THE LOCAL AUTHORITY HAV!NC JURISDICTION (AHJ) FOR THE LOCAT!ON. TiiE 
EOITlON or THE A.HJ ADOPTED CODES AND STANDARDS IN EFFECT ON THE DATE or CONTRACT 
AWARD SMALL GOVERN THE DESIGN. 

BUILDING CODC:: 
CONNECTICVT ST.ATE BUILO!NG CODE 

ELECTRICAL CODE, 
N.'.TIONAL ElECTRICAL CODE LATEST EDITION 
SUBCONTAACTOR'S WORK SHALL COMPLY WITH TtiE LATEST EDmON OF THE FOLLOWING 
STANDARDS. 
AMEfilCAN CONCRETE INSTITUTE (A.Cl) J18, BUILDING CODE REQUIREMENTS FOR S'l'RUCTIJRAL 
CONCRETE 
AMERICAN INSTITUTE OF STEEL CONSTRUCTION (AISC). MANUAL Of STEEL CONSTRUCTION. ASO, 
NINTH EOITtON 
.A.t.lERICAN NATIONAL ST.ANDAAOS tNSTITTJ1E/1IlECOMUUNJCA1IONS INDUSTRY ASSOCIATION (ANSJ/f\'I) 
222-F OR G AS APPI.ICABL£, STRUC'WRAL STANDARDS FOR STE!a ANTENNA TOWER AND 
ANTENNA SUPPORTING STRUCllJRES: 
TIA 607, COMMERCIAL BUILDING GROUNDING ANO BONDING REQUIREMENTS FOR 
TEL£COMMUNICATIONS 

INSTIME FOA: ELECTRICAL. AND ELECTRONICS ENGINEERS (IEEE) 81, CUIOE FOR MEASURING EARTH 
RESfSTMTY, GROUND IMPEDANCE. �D EARTH suRrACE POTENTIALS OF A GROUND SYSTEM 
IEEE 1100 (1999) RECOMMENOEO PRACTICE FOR POWERJNG AHO CROUNDtNG Of ELECTRONIC 
EQUIPMENT 

IEEE C62.41, RECOMMENDED PRACTICES ON SURGE VOLTAGES IN LOW VOLTAGE AC POWER 
CIRCUITS (F'OR LOCATION CATECORY "CJ" AND •HIGH SYSTEM EXPOSURE•) 

TELCOROIA GR-1503, COAXIAL CAB� CONNECTIONS 

ANSI T1.J11, FOR TELECOM - OC POWER SYSTEMS - TEl.£COM. ENVIRONME.'(TAL PROTECTIO!i 

F'OR ANY CONFLICTS eETWEEN stCTIONS OF LISTED CODES MD STANOAADS REG.\RD!NC MATERIAL. 
METHODS or CONSTRUCTION. OR OTHER REOUIREIIENTS, THE MOST RESTRICTIVE REQUIREMENT 
SHAU. GOVERN. WHERE THERE IS CONFLICT BETWEEN A GENERAL REOUIREMENT ANO .A. SPECIFIC 
REQUIREMENT, THE SPECIFlC REQUIREMENT SHALL GO\IERN. 

AT&T 

£LP . .... 
TITLE SHEET 

<.LP • ....... 
""""' ... _, --

FRAMINGHAM, I.AA 01701 
""" nt,IOID Sf'! """' �9!',c.&.i.l 01 

... 



GENERAL NOTES CONCRETE AND REINfORCING STEEL NOTES: 
1. HJ. CONC!IETE IIOIII( SHMJ. IE IN ACCO!IDNftl-.rHM M) JO'I, ,-0 JJI, AO l:wl. "51'111 AIM, .AStll Al� AM> 11€ DESIGN ND 

ccrr.mtuCTION !PtaflCA!Kl<IFOII CAST-IN·PI.ACt CONC!lCTE. 
'2. ,tU OONOlt1E 91AU. HA\£ A�� SJREMG1H <Y 4(1)(1 pg A.1 221 DA'1. IJIUSS NOltll OMRWSE. A tlKHH 

$1REN(:'fk(40DCIP:sljUAYll(l.r.iCD. 

2. f'IIOA 10 M' MlrilSSOI Cl' BOS, 1"E 8IDIG 9.IICQITIUiC10A SH.\LL \GT ntC cru STE 10 r� 1flH lll: o,srwc; COODS IMO 3. fDRWOtG STEIL 'JUl1. o:lf'(e,I 10 A'Stll A ltl Gltltl'.I: C10. 000MB LH.m lfflCD OMIN5L eDtD WR£. fAIIIIC ,tWJ.. 
tOCQltfM!lt lt!Al 1t'C 1IOIIC CANA(� AS 9fO#N OM fl€ aJr1S111UCro. D1UWNGS. NIWasalEP».C"l'FCUG 5IWJ. BE IJIOOQtt � 'rn Ami A l�lllOCD 5lEtl. ft: FABAICU'l.!SSIIO'ID)O� s,u:fS !lfAl.l. !Ea.ASS"!"� AU.HOOll'.S 
TO TIE ,UlUCJQt � COilTIIACllll 'iHAU,. a: S?.v,,Q,\R{I. UHO. 
l. AU. IMTEM.S I\.IN'HD NC) f'ISTAWD &!ALL BE ti STRICT ,',a:atDAltCC 1111H AU APP\JCAB'.! CQltS. Aro.U+lKlNS. NfJ <IUNNQS. 4. lHC rCl.l.CIIIIINC MflMJU COHCREJt 00',(R !'i!AU. BE PRCMDfO f()II � s,m IJJUSS 9iOfll,I OlHDIWSf (Iii llu\•l'tG5: 
UICOiTRACmll 9W.l.1SSUE ALL �TE HOTia:S ND ctlFL'I' wnH AU. u.ws. O!Q,IAHCn, IIUU:S. l!COI.U,,'11(:t/S, All! LAIIFU. MO(RS r6' 
NIYP\9.ICNJ!MIJIIT't�THCPE.YORIIHICEISMWCl!K. 

,U ll'lR'l CA11RE1 Cl.IT 9tN.L ctW'LT WiM AU. APPUCAa.£ WOIICl'N.. NCI U!IJTT ctM'IHr SPEtflCA.tllffi NfJ lDCAl .&.IIDC:IOIN.. 0::US. 
�ANO.tPNCAII.E.llmll.AlVfS. 

4. MA-.S PRO'l40[l) ID( - NOT TO !lCAlE ll!US$ On<Rw9: IIOlTI) NfJ All'£ INm«D lD '5ltOifr OJ1\Jrll( IJt.'!'. 

� lN£SS NOTED O"n-lERIISE, 11£ 1KR1C SII.-U.. lfiO.IJDE fUIIN!B\IC IIIA1E!tl'4.S, fllW'IOT, J.!"FUfltkAIICCS. � ueo11 N£CE'SSAR'f TO 
OOWPl.£1E AU.N'STAIJ.A11CNSASM11CAl1:D�'n£DRAIIIM(;'S 

&. Tt£ SL8CO•UltAC'ftJI 9W.L wmu ALL COM'ICNi NfJ W.TDIIALS WC ,,a,:JIIIJIMt::£ ·™ IIIAtU"AGl\ltCII'! AEOOtCJCIA-.::JIIS \K.tS5 
Sfl{CR:MJ.T SJA'l[O llHJNSt. 

1, IF lME SP[aFJro ECtlPI.OT CNM!f 8[ INSTAU.m A'5 StfOWiil at lME'5E DRA-..CS. THE 9J8CONlRAC1'0A SI-I.AU. PROPOS: llf N..1EHNA1M: 
IN5T,l,U,Al1Cltrol""1:NN..El'rff.£�TM 

a. SIICONTRACT(R SW.l OCT£lMil[ ACNAL ROJTWC rs c:oe.,J, l'OIO NrD n CAllllS. � CA!ll.£1 � ,.,. ON Ylt: l'O'iO. 
OtO..l,'DI«; ANO moo Pl.AH CJll'AWIQ.. R(lJlJIG '7' COfrOJII � POIIER! NJ.) TaCCI 9!M.L 8[ N'Pf!OV[D eY °"° OF ,re, 

t. n£SIIDJIITJV,Cl(lt SHAU. l'ROl[CT['ftSftrtG� f'A'tOtOITS, Cl"8S, 1.MOSCAP1MC �SfflUCTUfl[S. �OAliAOOI PNlrSKAU. 
D[ A[P,Nlll(O Al $UOCCN1'1o\Ctars [IP(MS( TO M SAWAUOH C6 Olllt[II. 

!O, $lJ!ICOtmACQ SH"LL lCGAU.Y NCI Plla'ERl,Y OISPOS( OF .tlJ. scn,,P IIIATEJIW.S !llOt AS OlUlAl CAIUS NC 01H£R ll[VS tlDtO'tCD 
J1KlU lH£ E'lOSTIHC ritJUTY, MTDIMAS R£IKMO giAll B[ 11[1\JMD TO mt Olh('A'5 0£SIGNArEil UlCAllmt. 

I!. StllO»l'IRACTCR SHAl.l t£A\'E PRflllSH II a.DH COOT'DI, 

SIT£ WORK GENERAL NOTES 
l, Tt£SIJ1!COCW.Ctal: 5HALLCCNfACTU1l.11'YL.OCATM.� PRIOR TOM SIMTOF"CIJCS�. 

2. AU. OlSlllG ,\Crr£ st:IIO, WAlDI, C,.S. £lLCTJIC. Alf) OMRUll.llli:S 'fllO[ ENOOJNIDE>lt ntt"IK)R!(, SHIUEIEPROlECJED AT 
AU.111£5. NG ff.tEilE REWRtl � MPftOPEl'tDIOJl!CIN tSM: 'IO!I(. 9!M.LS£ R[U)CAT[O kSOlf!EC1ED 8'fCON1!UiCTOILEXfflllE 
CAIIJIQN 9W.O BE USOI 8'!' M �ft\11 lllQ OCAVATIIC m Ol!l1Ml ADIS NKIJI«) (II � uru.:s. �ro.ctofl 
911,LL ffkMX W(TT llllrNtQ FCII M 9IJIICNG CIH. 'ICS -.&. 1HO..OOE 9.JI MOT BE 1.M1D1 lO A) Oil PROlCC!ICII B) CXHMD 
9'14 C) Ellc;!t'CM. WOYO) � • tlCAVAlljJt. 

l. ALLsrT£ IIIOl!ll 5HAU. 11£ 1.5 IOCATCO tlrl 1HE !JU.'#lfOS Ata> PRo.J:CfSPCCllCA1'1lfi. 

... � 11:a:SSAR'f, IIU5IISH. STlAIPS, DEBRIS. S"!ICkS. STMS. TOP SOI. ANOOTIIO! ll£TUS[ SHAU.BC IIEVOll[l)l'ltQll lH( 91[-, 
D7'05EtlOF!DiNJ.1', 

5. loLL D1S1IIC 1NiloC1M: 5EICR, WAlO, .:A'l Q!C'IRIC NG OTHER l.1\Jin. MOt •TtflrlJlE W1tl THE OC� r, M .._ 9tAU. 
![ JIIEMCMD NC/flt CAl'PID. P\.UCWl !R 0114DNSE OISCOlilftrUD Al PORTS 'MOt a.L JIOT INrERfDE •lH lt4t Dfttl!ICJI tS 1K 
mac. Sl&lCT TO M .-JIPAOVAL er C(WmACTQ\ Qllrl(JI ,-1m LOCAL l/T"UKS. 

I 9.IBCON'!RACt<JISWU ,.,_ZE DISTURBIJ+ct lUEX151"C9TECll!NG ""'1RVC'JION. 

1 nfE SLealNtRACtO'I SHALL PRCM% SHE 9GNAGE IN ,\CCOAtWICE 111TH 1tlE O'IKR sPECl'JCAlltlN fCR !iJlI SIGNI.Qf. 

I THC SITE 5tNJ. 8l: <RMJED TO CNJ!j( 9Jllf.l.CE w,,m JO f\OW AWAY JllOII M 1R1H5MS901 [CUPWENI ""'° 10,0 llll£JS. 

9. IIIO fU. OR D19M1di1D1T UA'!DeAL Stf,U BE ?UaD IJt rA02DI CRO.N>. rROZOI W.?DIIM.S. 5tiOW at ICE 5>wl. IOT II[ PUCm N 
AltYN CR M.&NICW[Nt 

10 M: 9.S �"'I: SHAil 1!C C()fl'l,Cltl) AHO !IICIJOlT TO A SMOOll-1 IM!f'ORM � P1110A TO fl!GED stA'ACE �..6.11()1, SO: 
DUN!.� 

11 ntE ...a£AS Cl'" 1H£OlllfR'!i l:ltlO'!JU'tOISTUR8918YM .:111< N«J INJfCCMJIEDHY M: ltll(•, E/1.IPIIIUIT at Dl!'oUAY, SMAU.Sf 
OUCO lO I- lrllf"l'.IU !UR. NC 5TA8UZED 10 fJRt\01" tll05JOl,f 

,2, [ROSIOt awlJtCl. I0,9.l!IES, f Rt"Cl.MCD flUltltG COtSIRUCllON, SH.tu BE 11t a,crmi.v.a: W1N IHE lOCM. JJISX11Cf'l'S 
CdlEI.IIESftllCROSK»INIJSEIJIID<tJCON'IRCX., 

13. Ali. [NllM-.. �etf'MF'OIN!DN MX:OIDANa IMlH 1£CIRCAl. ,ttl'ICAllO\I mt COHS� IS RM>IO A(ll5Sl£hlltl!K 
•ff< 

STRUCTURAL STEEL NOTES: 

1. Ml. Slia WORK !IIALL ll: G.11.V.a.itml IN �ANtt •1M I.STU A!2J (HOT-CIP) � HOttCI 01HERt&.. :muc;MtM. S1CEL :!flil Ill 
ASTJ,1-A-JS '-'USS 01H£RWSE HOm> ON 1ME 9TE � fllllA'INCS. STm. O[!ilO(, IISTN.iAllOH NIil BOLTING SHAU. BE PERl'IJRU[O It 
MXtJ!DAHa: 'MTH M AIIER!Clit 14$11Nlt <£ S1m. OON51li'UCTICtl {HSC) "ll.\'CJ,Al fS mD, CQd1ROCtlON". 

2. AU. te.DIN(j 91A1.Lflt PCRFCIIID IJSNG"f7CO:(l[CAXU AND llnOftOSHALL(CWORM TO HSC. ltOI[ FUE1IIIO.D 92ES All![ M01 
Stt09\ PflO'«iE n£ WN1aM 9ZE PDl 1A&LJU If ltC l,J5£ 'uAl«Jlril. f'FSTtD.. mt5l1ft.lC1ION". PAINffll !UW'Aa:'i 9tAl.l. llE lOJOO 
UP .  

l .  9ClJEO OOIUif.� Sf.All SE A $!11  Al25 !IOIIWG nK (3/4"•) COIIHC OONS  ,- �AU. HA� INill.M I:, T a:)  80.ts UNLESS NOtr.D 
OJHER1i11S£. STm FASIDER HARD1tW'. N..l fl: CM.YMZ[tl W ACCORDNICt •m ASTIII Al5! (HOT-OP) 

'· HCII-Sl/lUCMAL <XINNECllONS FOIi srm. Qll,f!NC IIAY USE 5/tf 01A. A$TII A l07 &a.ts r.,uss NOTO! DitVf'IISl 

� NSTAlU,lDI CK CO!fCRE1[ E•�t,aa ANCJQ. !tW.L fl: PDt MN«."AC� •nvt 11£(:CIM)U]) PIICll1UIE. nt: NIOtOt 
BCI.T. DO'IO. DR 1100 9tM.L ctW01N TOIIAIUACT'.RR'S illtClMIO«)A� FOi Dll£DUCNTW114 OR AS:� Ctl fHC OAA-..CS. Pi() 
ROWt 9-IAU. a: QJT wma,r D1!10R COlffltillCTt'fl /li'PfKNM. M'N DIIUNO H0.£S: II wtefl£tr SP£0Al. fl!KC?IOl'fS. Jl[O..WO 8Y 
(l(MRMJll!i COOES. SHAU 8E PfRFOJlll'fO ti ORDER TO M•TNN WN«JIFM:TU11£1t'S 11-UMI.M AU.OWA8.f LOADS. All FaoNC!ICN/IIIEDG[ 
ANOMlRS SHAU. Et St.¥1.!SS STm. OR lfOT OIPPED GALY.Wm>. Ol'MSJON BO.TS SH,1;LL. El£ PRQliUD B'f R.f.VS£T�, �11 CII' 
APPRQ\alE:QUlrl.. 

6. AU. ST!IUCIURN. SlUI.. SH"'1. 11E Sl.l'PI.EI 14 ACOOll)MC£ WlH 1!:c-8CM. 7£1:FCAT04 n,t OCJlfSlaictlCN (f' U'*3 � ClWOIIK 
.,,. 

fll ,.,., I.NIID ---·----1 INOf 
� ANO SMAU.£R I: ------1 1/2 IOI 

ctNa1E1E HOT EXl'O!E) 1'Q [l,lltl-1 at lfl[A1Wflt MNOl 
CASl.&CAINS'TlHECltO.N): 

9.ABN61MU.-.... -J/+� 
l!U6fS NfJ �----1 t/2 IIOI 

5. A JW DtAllf£A !iatN.l a: PROWJro J,T AU. rJPQ!;tD n>IES<Tco«::t£1t. lMQ.,. MXOIDAHCt-.nt AC1 � !'CC1ICN 41.4, 

Ii, ""51.MLAMN <T COlll!JE1t OCP�/'l(DOC � 'ltAU. llt t'o. UNUACILIEfS WIITTlH l£OOIAICJrlCIED PIIOCEDUIE. lHl
.wa-t()A EIOLJ, DO'!IIE1. CR R(l! 9!.CJ.l IXWOW TO UNU"AC'M!tR'S J!l:�"TIQ,I rai £\llflllffl!T OC,lH CII AS SffOW ON 
ll-t" OltAIWOS. NO flf8AR !HMl 9E an -�T PIIIOR CQrt'RliC'IOR APPMiAl 90 Oll.UtC 111).[S IN C:CNCIUE.. Sl'[QAl 
IN5l"l'tTIO!tS 111:0Ullll Ill' 1JCMllllNG coots, !tW..l SE 'l!l"ONEJ � CIIOE:J W tlAMAN WANLFAClUIIDl'S WADMI AU.DlfHU 
lGlrOS. AU. £lPMSIOll,'llOCt � 5Hilil II: Sf.WUSS StUI. (It Kit OPftD CM.'IANllO. Ul'NtSICIC 9Cl.1S � Be 
AIO'ClED8YIW.l'iEJ/fl(fDff.lDltl11(R�[Ol,r.t,I,, 

7. <XHJl[1t l!'I\NlER ttsT 15 NOT 11:(00fE) nit t.&9 tw GIU,IJf; � CONClltlt IS LCSS THNi � Nie TMIM (IIC: 1901.1.l.3) 
IN ™"' E\Vtt THE FCU.OfttG ltEOOIJS 5KAU. 11: ""°"40ED 8'f ltE CONCIEE 5l.ffll[ft 
(A)RE9.l.T5CFOJICREf£Cl\JlllfRtt.SlSPDlfCBEOAT�9.flR.D'S?UNT, 

(8) Cl"A'ln:AmH f7 IIIMJlil �SS'W[ SIRF.HCTH � M mNO!t'I; CR.IC)( V'fl..R. 

rm.-Amt 1)1,1,N !IOOAJCYM!ISM CICSKW..� Ma:Nai£1t C'I\HXR tttl 

8 AS M AL'IERMATM TO ITEW 7. 1EST C'II.NIJ!S 91AU. BE TNCDI 1111'1AUY ANO 1litRUfmt fCIR E'OT .:,u 1'.l.lm er CONCJl£1'E 
nK'M E.ACJf OIFTtREJifiATOI Pl.ANT .  

I. � 9W. L  NOT ft[ Pl.MD) 1W ID P,OS: f'III st\QI GAYS AF'ml PAD IS l'WU. lN.rn IT I'S w;IWU B'!' l£ffl lHAT 
QMIRCtt.lC SlRIHCJN 111.S OWi ATTMl!ll. 

ID llll.OONC!l[ltSHIUBt�IWoltCCORONG:'llffl4�SJl[tn::.l11CNn:»tCOrK'IRUCflC»ft,RAl)IOM::C[SS� ""' 

SOIL COMPACTION NOTES FOR SLAB ON GRADE: 
DCAVAJ[ MIIEOJRED 1011EittM \((%l"Al)OII � flr.iCL �l#DS111!11Ul MAllbt. !a.11CR.1iM NGAJ.ct 
ClJ5HCDSlQNCA'5R["<UR£0. 

2. COll'ACIION <IR'MCA'!Ot AN IIIISP£CTOt NCl •TlPI CErmcA'lk»I BY A OJAUF'C ctolt:CttlCAL J[QfNCIAN (R 
D0CtR 15 AIX:tPTAEl.C, 

J. AS /llf AlmtlfAll\lE m ltl9"EC1ION � wmDI CIRllFJCADCII, M "Uosneo soi: IA!iE SIIAU. II[ c<ll,FACTED W1'H 
"OM'ACTOI EClfflO,., usrm BROW, TO AT LEI.ST to,I; UQDIFID PltOC1tR IIAXUJY CCN9lY PEI AS'N O 1557 ll[ntoo �

... COIIPAt:lfD �SHAU. !IEI.M"CJIM Alllt£\O.Ell,PIIO\U l".,...Olll9£D 5TIJiCCIICiRA�COIFACTEO IN '1' 
lf'TSIMNC.C(MIACltOSCII..CRA�!IWJ.llNATIRAL(RCt!IJ9!£0.TH10C>iPA9Cl"SIC\€. 

S. ASN' ALTERNATM: TO 1181S2 Nil J l'ffOCJ'fl(ll. Tl-£� 'SOILS •TH 5 PAS'St! Cl'" J. UEllUI 92!11 'IBRATGIY 
PI.A'lt COW'ACT'al {SUCH AS 90IINJ BPfl JO/JI) GI IIAN>-cf'OU.Tm ,WU DR1.N WIIIIATORY ltOlWt � AS IKIIIAC 
81 55£� »4'f 9(f'T MICAS TMAT 111£ �tnlm 5>W.D BE lf'WN:ll 11111 rtrPl.J,c(ll lffll A -.t.L,CRJ«I) CAAWI.AR 
m. Nil eot,11.AC'llD .u !U.1£0 ABIM. 

5. QMIACl'IC* C111t11'.A F"at 01\G F\L AAtAS rM ff 9W.1.WEI1 'K SAIF.A(<MIIEllDf1S 4SHO'lm � 

1. S11. CCIIPACTICN 91AU. ll: POlfCIIUED IC AOXl!tOMrtC( WIH JtQHCAL Sf'WtT.AllCJ( f"CR ((lf§TIIIJCTKN � RADIO 
ACClnNCJIC'.IR!CSTE5. 

COMPACTION EQUIPMENT: 

ELECTRICAL INSTAUATION NOTES 
I, M.l 0.t:CfflCM. WOfflC SHAU. BE P£RrOltllED ™ ACCOftONlC:£ 
1mH TW! �(CT SF'tCJ(ICATIONS, NfC ltHO M.1. APPllCA8Lf LOCAi. 
COO£S. 

2. CONDUtT ROUTINGS ,I/£. SCHEIAATlC. suea»rTAACJIJl!t stW.l 
!NSTNJ. COWOUITS SO lWlT ACC£SS lO COUIPMDn 15 Na! 
a.oacm. 

J. W!RNG, �EWAY ANO SUPPOIU U£fl,fOOS ANO MAT[RIAl.,S � 
COMF\.Y Wff'ti THE R£0UIR£WENTS OF TH[ NCC AHO mcONAA 

4. N..L CIRCI.IT5 SHill.L 8C S£GR£GATC0 HID IUJMlAN lltWUM 
CAS.E S£PAAATION AS R(OUll{ffi BY THI: Mr.c MO n;uxie:,cu .. 

�. Col2K.ES SHAU HOT e£ R0UJe> Tt11'0UCH l.AOOER-sm! CA.!U 
TRAY RI.INGS. 

l!i. EA01 EN:> OF EYER'I' POWtR. POWER PHASE COHOUCTOl'I (t.E., 
t«m!), GROUtcOING, MO 11 CONOUCTOf' AftO CA8L£ 'SKAU. B[ 
I.MIUEO 'llm4 COI.OA-<X>CICO "'5UlATIOtl OH EllCTRICAI. TN'£ (Jlil 
BfWC>, 1/2 INOt � Cl.ECmlClrt.. TAP£ WITH IN PROTtCTIOH, 
Oft [.l)IJAL). THE 1DtNTinCATIOllf METHOD SMAL.l. CONFO'IM wrrH NEC 
...... 

7. AU. � COMPONENTS SIW.l 8£ CtLARL.r U&l.£0 WITH 
� LASEU. Al. t:OW"ll£trl1' SIW.1. tlE UBEUO WITH MIR 
\Q.TiOE RAlWC. PWISE �104. � �'noN. 
FO#tR OR AlotPACIT'f PATING, MD 11RNiCM Cl/lellT to NIJIW8f.:ltS 
(I.E .• PAN£1..80N'D NID CIRCUIT !O'S). NO IWG WRITIDI u,&Et..S """""· 
II. 1WEI.SOAAOS (IO !fJWBERS) ANO INmttUil. CIRCI.IIT BflENCE'RS 
(CIRCUT IO HUW8£RS) $1-t,W. e£ ClEMI..Y u&'.UD. NCI M,,tt0 
WRnmt tA8tl.S Al.l.0Wt1). 

!I, ,a. T1t 'MW"S SHNJ.. 8E CUT Fl.USH Wl'lH APPROVED CUTTlN. 
fDDl TO REIGIE SJWIP COGE'S. 

Hl. PO'IIUt, COHfflOL I-HD (OL!f'l,ltNT G«Ud> WRING tN n.131NG 
OR COHOUIT SH.lrU. a; SMOl.E CON)UCfOR (SW: 14 .\IIIIG 0A 
l.MC(R), ""11, OIi. llt'SISINrfT ntHH 0A TWWN-1, CVS'5 8 
STRAH«n COPPCR c.A8lL RATtD r� eo ·c (WET � DRY) 
OP[lt,\T\(IN; US1[D OR LME!.£0 FOR TH[ LOCA.TION NIO RACEWAY 
S.YSTOI USED, UNlES5 01HERWISE �Clf'ltl). 

11, �N.. (OIJll'MENT CROIJNU WIRINC LOCATED INDOORS 
9WJ,. IE SN::il..E cotC!OCtOR {Sa[ 6 AWC Olt LARC:Or). IOCIV, Ol. 
MSISJNII' lHHIII OR TMWN-2 Cl!£EM IHSUl.AtlON, Cl.ASS B 
STIWfOfD CCPPER CA8\.E RATEO f'OR 10 ·c (WET NC> Of!Y) 
OPERATION: usrm OR I.ABtl.CO r� THE l.OCA.TION AND RAC[WAY 
sYST(M USED. lM.ESS OlH£RWIS£ � 

12. POWER AND CONraOl � NOT 1ft TUIIN; OR CONDUIT, 
9WJ,. 8[ UUI.Tl-coNIJOCTM. TYPE TC CAB..[ (51'.Zt 1, AIWl 0A 
lNl'.CDt). &O!P/, Oil IICSISTNff 1MHH OR �-2. CUSS 9 
STRNf1)(D COf>PfA CA1!11.! RATED FOR 90 "C (WET ,l,fllO ORY) 
OPERAllON; WI T H  OllTO ..w:t<ET: USlED OR lA8ELED FOR THE 
LOCATIOM USED, 1.N.!SS Olli£RWISE SP(ClflfD. 

13, AU. PCMER Nil PO«R CROUH� COfoM:CTIONS SHALL BC 
cm,p...sm.£. COMPR£S'SIOM WR WC5 AHO ¥MOM'S lrY nfOl&AS
oVI) B£n'S (Oft [OU,1,1.), I..UCS NG) � SHAU. 8[ Jt.ATEI) 
roR oPUtllllON AT NO u:ss 11-W<I ,,·c (to'C IF' AVNI.NA£). 

14, RAC!'IMY AND C,l,SI,£ TRAY SHfll et LISTED OR lA8U!D FOR 
EL.EC� USE IN M::COffl'.INIC£ WITH t£l,IA, UI,. ANSI/IEEE. NlfJ 
'<EC. 

ELECTRICAL INSTAUATION NOTES (cont.I 
1.5. Fl.ECTRICAI. lilCl'M.IJC TUBING (EMT) Of!: RIGIO MONMUAI.U:: CONDllT 
(l.E., R1G10 Pll'C SCHEDUt.£ .. o. OR "9elO PlfC SCHEDUIL al FOft 1.DCAllOtCS 
SVBJ£CT ro fltlYSICAL DWIGE) StW.L BE USED F"Dft £l(POS[D MIOOlt 
LOC,TIOHS. 

15. !l!CTJ8CAl .OAWC 1\.8!-IC CENn, tl.rCT'RICAl. HON,IET.tWC 1UBINC 
(ENT), Of!: � HOP&tETAUJC CONDOIT (mGIO PIIC, satEDUlE .. 0) SH.tU 
13! USfD FOR COHCCAlEtl WDOOR LOCATIONS. 

17. CAI.VloNZEO STm. INTERUEDIATE IIC!"AWC COM:>UIT (NC) SH.AL.L 8C 
U!£0 FOR OJTOOOR LOCATIONS ABOVE GRAD£. 

18. R,C10 NONVOAU.IC COMOUT Cl.£.. ltlGIO PYC SCHEOU.£ 40 OR RIGID 
PVC SCttEDUl£ 80) SH,lr,LL BE usm LJNOt:RCROUNl>; DIR[CT BUR:IED, 1H 
otRCAS Of �UCtlTVEHICLE TR»TIC OR DfCI.SD'l � RENt'OltCCO 
CONCR£lt fl AR[AS ($ Htl.W vutClE 1RAFRC. 

u1. UOUCI -TICHJ nD1B1.£ waM.uc OOHDUIJ cuaua-mc ru:11) 5tW1. ec 
IJS!D tMOOORS � CIUTOcXIRS, "WHtRt '¥1BAATION OCC\.1RS OIi fl.tXRUlY lS """"'· 
'10. CONDUT ANO TUBING FtTTIHGS 9WJ. 9£ THREJ0£0 OR 
C(IA,l'RESSION-TYPC .tiNQ APPRCM:D r0R THE LOCA.TION u&D. SETSCRP.1" 
RffiNGS -"'t NOT ,t,Ca:PfABt.E, 

21, CABIMOS, 80)([$. NfO �AYS !HAU. 8E lJS1£0 OR Ur80..£D FOli 
[l[CTRICAL USE 1N H:CORCWK:E WITH t0tA. 1..1� .tHSl/ff.E, AND HCC. 

n. WIR£ll'AYS StW.1. SE £POXY-C0,.1U> {GRAY) AND INCt.UOE A I-INGEO 
�. DtS1GNED TO Slil'ING OPEN ()()WNWAAD; SMALL 8E f'MD.llT TYPE C 
(OR EOIW..); ANO RAIED !EMA I (OR BETTER) INDOORS. OR NE,,.. JR (OR 
BEfflR) 001000RS. 

2l. LOIJIPW£MT CAIIH(l!;, TERlilNAl. OOXCS, JUNC'JION BOICES. AHD PUU. 
eoxcs SHAU. BE �VANt?ED OR (PO:a'-CQAT ED SHEC1' STEEL SH.tU. Mttf 
OR 0:CU;D UL ,0. N40 IU.TED NNA I (OR BEITER) IMOOOAS, OR NE1o1A 
JR (OR Bf.TTER) OVTOOORS 

:24, .0-AL R(C[PT,o..f, swrro+, N«> OE.VIC( BOXES SHMJ. BE GAl.\'Nf1Zt:D, 
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P.JF 
PAUL J. FORD
&COMPANY 

Report Date: April 27,2020 

Client: Hirschfeld Communications LLC 
1030 New Britain Avenue 
West Hartford, CT 06110 
Attn: Ian Ormesher 
(703) 447-1350
iormesher@hirschfeldcos.com

Structure: 
Site Name: 

Existing 185-ft Self Support Tower 
West Hartford 

Site Reference #: CT001 
Site Address: 1030 New Britain Ave 
City, County, State: 
Latitude, Longitude: 

West Hartford, Hartford County, CT 
41.736092, -72.720499 

PJF Project: A64120-0001.001.8700 

Paul J. Ford and Company is pleased to submit this "Structural Analysis Report" to determine the tower stress 
level. 

Analysis Criteria: 

This analysis utilizes an ultimate 3-second gust wind speed of 125 mph as required by the 2018 Connecticut 
State Building Code and Appendix N. Applicable Standard references and design criteria are listed in Section 2 -
Analysis Criteria. 

Proposed Appurtenance Loads: 
The structure was analyzed with the proposed loading configuration shown in Table 1 combined with the other 
considered equipment shown in Table 2 of this report. 

Summary of Analysis Results: 
Existing Structure: Pass - 99.8% 
Existing Foundation: Pass - 34.3% 

We at Paul J. Ford and Company appreciate the opportunity of providing our continuing professional services to 
you and Hirschfeld Communications LLC. If you have any questions or need further assistance on this or any 
other projects, please give us a call. 

Respectfully Submitted by: 
Paul J. Ford and Company 

�-r� 
Michael Bange, El 
Structural Designer 

j1f/"mbange@pauljford.com 
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180 Ft Self Support Tower Structural Analysis 
Project Number 64120-0001.001.8700 

1) INTRODUCTION

2) ANALYSIS CRITERIA

TABLE OF CONTENTS 

Table 1 - Proposed Equipment Configuration 
Table 2 - Other Considered Equipment 

3) ANALYSIS PROCEDURE
Table 3 - Documents Provided 
3.1) Analysis Method 
3.2) Assumptions 

4) ANALYSIS RESULTS
Table 4 - Section Capacity (Summary) 
Table 5 - Tower Component Stresses vs. Capacity 
4.1) Recommendations 

5) APPENDIX A
tnxTower Output 

6) APPENDIX B
· Base Level Drawing

7) APPENDIX C
Additional Calculations 

tnxTower Report - version 8.0.5.0 

April 27, 2020 
Page2 



180 Ft Self Support Tower Structural Analysis 
Project Number 64120-0001.001.8700 

1) INTRODUCTION

This tower is a 180 ft Self Support tower designed by PiRod in June of 1998. 

2) ANALYSIS CRITERIA

TIA-222 Revision:
Risk Category:
Nominal Wind Speed:
Exposure Category:
Topographic Factor:
Ice Thickness:
Wind Speed with Ice:
Service Wind Speed:

TIA-222-G 
II 
97mph 
C 
1 

1 in 
5 0mph 
60mph 

Table 1 - Proposed Equipment Configuration 
Center Number Mounting Line Antenna 

Level (ft) Elevation of Manufacturer 
(ft) Antennas 

I 3 I ericsson 

I 6 I cci antennas 

3 - I
3 l 

r 3 -1
r 3 l 
j3 r 
I 3 ., 

I 180.0 180.0 

F � _- T
3 r 

' 1 l 

i 3 l 
' 6 l 
r 3 l -

l 1 

tnxTower Report - version 8.0.5.0 

commscope 
.--·---.. -� 

commscope 
ericsson 
ericsson 
ericsson ----
ericsson 
ericsson 
kathrein 

misc! 
powerwave 

technologies 
powerwave 

technologies 
-

raycap 
tower mounts 

Antenna Model 

I RRUS 4478 814 
l OPA -65R-LCUU -H6 w/

Mount Pipe 
I CBC23SR-43 
I 

. - - -- -
ION-M23 SOARS 

r RRUS 1 1
� 

r 
--- -

RRUS 12 
--

I RRUS 32 
I 

-----

RRUS 32 866 
-, RRUS A2 MODULE 
l 8001�9 65 w/ Mount Pipe
-r

- . -·

GPS 

r
- ·----
7770 w/ Mount Pipe 

I
� 

LGP2 14 01 

I DC 6-48-60- 18-8F 

L Platform Mount 

April 27, 2020 
Page3 

Number Feed 

of Feed Line Size 
Lines (in) 

12 1- 5/8
2 1/2
4 3/4

I 
-

I 



180 Ft Self Support Tower Structural Analysis 
Project Number 64120-0001.001.8700 

Table 2 - Other Considered Equipment 

Center 
Number 

Mounting Line Antenna 
Level (ft) Elevation 

of 
Manufacturer 

(ft) 
Antennas 

II 
r 3 I ericsson 
,- 3-,- ericsson 
r 3 T ericsson 

f 
3 l ericsson 

165.0 165.0 

l 
r -3-,- ericsson 

I ·-
3 l 

-
rfs celwave 

f- 3 -r - Sitepro1 -

-· r .3 T tower mounts

3) ANALYSIS PROCEDURE

Table 3 - Documents Provided 

Document 

Antenna Model 

! RRUS 4415 B25
- , AIR 3246 B66

-
I AIR 6488 B41 I AIR32 KRD901146-
1_866 B2A w/ Mount Pipe 

·1 RADIO 4449 B12/B71

r
PXVAARR24_ 43-U-NA20

w/ Mount Pipe 
lsFR-K-L Reinforcement Kit 
r - Sector Mount 

Remarks 

April 27, 2020 
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Number Feed 
of Feed Line Size 
Lines (in) 

1 1-5/8
5 1-1/4

_J _ 

I 

Manufacturer Drawings -.....---�-------
Geotechnical Report 
Pile Driving Report 

PiROD Inc., 203949-B, 6/10/1998 
PiROD Inc., 6/5/1998 

Simeon Beer, 7/13/1998 ---- -- --
Site Application I Hirschfeld Communications,. 4/24/2020 J 

3.1) Analysis Method 

tnxTower (version 8.0.5.0), a commercially available analysis software package, was used to create a 
three-dimensional model of the tower and calculate member stresses for various loading cases. 
Selected output from the analysis is included in Appendix A. 

3.2) Assumptions 

1) Tower and structures were buUt in accordance with the manufacturer's specifications.
2) The tower and structures have been maintained in accordance with the manufacturer's

specification.
3) The configuration of antennas, transmission cables, mounts and other appurtenances are as

specified in Tables 1 and 2 and the referenced drawings.
4) The existing base plate grout was considered in this analysis. Grout must be maintained and

inspected periodically, and must be replaced if damaged or cracked.

This analysis may be affected if any assumptions are not valid or have been made in error. Paul J. 
Ford and Company should be notified to determine the effect on the structural integrity of the tower. 

tnxTower Report - version 8.0.5.0 



180 Ft Self Support Tower Structural Analysis 
Project Number 64120-0001.001.8700 

4) ANALYSIS RESULTS

Table 4 - Section Capaci!}'_(Summary) 

April 27, 2020 
Page5 

Section I Elevation (ft) IComponent TypeNo. Size Critical 
I P (K} 

I
SF*P _allowl % 

Element (K) Capacity Pass I Fall

T1 180 - 170 Leg I 1 1/2" solid 
� 

-18.88 l 54.43 I 34.7 ! _ Pass 
T2 
T3 

170- 150
150 - 130

T4 I 130 - 120 
I- rs r 120 - 100

TS l 100 • 80 
T7 1 80- 60 

� TS 60- 40 
- --r;=T9 

�0
·
-

2
: 

180 • 170 
- 170-150 [ 

150- 130 

Leg 2" solid 38 76.12·- � ---- ---
Leg 2 1/4" solid 102 -140.88 - --
Leg Plrod 105244 (12x1.25) 166 -142.27 
Leg Pirod 105217 (12x1.5) 175 -170.22 -- -
Leg 
Leg 
Leg 
Leg 
Leg 

Diagonal 
Diagonal 

Pirod 105217 (12x1.5) 190 -192.89 
Pirod 105218 (12x1.75) 

�
205 -216.09

Pirod 105218 (12x1.75) 220 -239.34 
Pirod 105219 (12x2) 235 -263.48 
"'"'' 105219 (12><2) 250 , -286.35 

3/4" solid 12 -3.41
7/8" solid 48 -5.89--
1" solid -6.48

106.69 
148.69 
142.49 
214.86 
214.86 
300.68 
300.68 
399.87 
399.87 

6.09 
9.34 

15.16 

71.3 Pass --- -
94.7 
99.8 
79.2 
89.8 
71.9 

- Pass
Pass
Pass
Pass
Pass 

79.6 Pass
65.9 Pass 
71.6 Pass 
- ,· Pass 56.0 

63.1 Pass 

-

-

-- -

1 T4 - 130-120 I
TS 

r;:s-

120 • 100 

100 • 80 
80- 60

Diagonal 

Diagonal 

Diagonal 

Diagonal 
Diagonal 

L 2.5 X 2.5 X 3/16 
- --

L 2.5 X 2.5 X 3/16 

L 2.5 x 2.5 x 3/16 

161 

173 

186 

194 
209 

42.8 
L 

Pass 

-8.24

� 

13.56 _ 7:�·1b) Pass 

47.2 -5.63 11.92 55.3 (b) Pass 

-5.19 8.66 fso.o"f Pass 

[ T7 

l 
TS 

-----
L 3 X 3 X 3/16 

Diagonal 

I 

L 3 x 3 x 3/16 
-s.61 I 12.12 [ �

• 
-6.05 r 9.79

Pass 

T9 
T10 
T1 

60- 40 
40-20 
20- 0

Diagonal L 3 x 3 x 5/16 
Diagonal L 3 x 3 x 5/16 

180 • 170 
I 

Horizontal 3/4" aol·id 
T2 170 • 150 Horizontal _ 3/4" solid 
T3 150 • 130 Horizontal 7 /8" solid 

( T1 180 • 170 Top Girt _ 7/8" solid 
T2 170 - 150 Top Girt 7/8" solid 
T3 150 • 130 Top Girt 1" solid 

I 224 

254 
30 

T si-' 158 
5 

42 
�i---

106 

--
I 

--

-6.76 12.87 
-8.56 10.64 
-0.49 . 3.31

- --0.9_2_1_ Tai 
- -j-1.92 
-1.72 
-1.97
-2.35

4.79 
6.14 
6.22 
8.40 
6.14 TI � 170 r Bottom Girt 7/8" solid I i 

-

, T2 170 • 150 Bottom Girt - - 7 /8" solid
. 

45 · 
1 

-2.65 4.94 
T3 150 • 130 Bottom Girt 1" solid [ 107 -2.83 r 6.83 

�---- ---- - --- _J- Leg(T4) r--- --- - -�--� -
I - j "t��·'- - ---- �

-,-
Horizontal 

(T3) -- - -r·- --
Top Girt

f- ·I- �� - - . - - - _@r Bottom Girt 
•I > -- - - I - - - t 

(T2) 
1Bolt Checks 

Ratina= 

tnxTower Report· version 8.0.5.0 

61.8 
s2.s I 

Pass 
Pass 

80.5 Pass·--- ---
14.9 Pass
32.7 j_ Pass = 
40.0 Pass 
28.1 

� [ 
28.0 
22.9 
53.6 
41.5 

!Summary
99:.!_ , 
80.5 I 

--r
4o.o I 

3�;_ I 
53.6 r 
71.6 
99.8 

Pass 
Pass 
Pass -- �-
Pass 
Pass 
Pass 

Pass 

Pass 

Pass 

Pass 

Pass 

Pass 

--

-- -
Pass 



180 Ft Seff Support Tower Structural Analysis 
Project Number 64120-0001.001.8700 

Table 5 - Tower Component Stresses vs. Capacity 

Notes I Component Elevation (ft) 

1 I Anchor Rods 0 

1 I Base Foundation
Structural 0 

%Capacity I

I 52.2 I 

r
--

f 9.1 

1 

- ---....-.--·

Base Foundation 
I Soil Interaction /� 0 

-�1-
34.3 -,-

Structure Rating (max from all components) = I 
Notes: 

April 27, 2020 
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Pass/ Fail 

Pass 

Pass 

Pass 

99.8% 

1) See additional documentation in "Appendix C - Additional Calculations• for calculations supporting the % capacity
consumed.

4. 1) Recommendations

The tower and its foundation(s) have sufficient capacity to carry the proposed load configuration. No
modifications are required at this time. 

tnxTower Report - version 8.0.5.0 
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170.0ft 

150.0ft 

130.Gft 

120.0ft 

100.0ft 

BO.Oft 

80.0ft 

40.0ft 

20.0ft 

0.0ft 

OOBKI 
�SR 11/2"IOHd 

GRADE Fx_ 
AS72·50 5Dkli 

SIZE 
SYMBOL LIST 

I MARK I SIZE 
B Pirod 105244 (12x1 .25) 

MATERIAL STRENGTH 
Fu -T GRADE 

65kli A38 3ll ksl 58ksl 

TOWER DESIGN NOTES 

1. Tower is located in Hartford County, Connecticut . 
2. Tower designed for Exposure C to the TIA-222-G Standard. 

Fu 

3. Tower desiRned for a 97.0 mph basic wind in accordance with the TIA-222-G Standard. 
4. Tower is also designed for a 50.0 mph basic wind with 1.00 in ice. Ice is considered to 

increase in thickness with heiRhl 
5. Deflections are based upon a 60.0 mph wind. 
6. Tower Structure Class II. 
7. ToPOQraphic Cat8QOIV 1 with Crest Height of 0.00 ft 
8. TOWER RATING: 99.8% 

ALL REACTIONS 
ARE FACTORED 

MAX. CORNER REACTIONS AT BASE: 
DOWN: 293K 
SHEAR: 27K 

UPLIFT: -260 K 
SHEAR: 24K 

AXIAL 
152K 

SHEA� MOMENT 
13KI._J \ 1472kip-ft 

TORQUE 9 kip-ft 
50.0 mph WIND • 1.00 In ICE 

AXIAL 
47K 

SHEA� MOMENT 
40 K I_j \ 4325 kip-ft

TORQUE 34 kip-ft 
REACTIONS· 97.0 mph WIND 

l!JF Paul J. Ford and Company 
250 E. Broad St., Ste 600 

Columbus, OH 43215 
Phone: 614-221-6679 

FAX: 

"""' 180-ft SeU-Sunnort Tower I WESTHARTFORD DEXTERS 

Projecl: PJP# 6412�11 CT0001 
Client Hirschfeld Communications, LLd Drawn by: Michael Bano1 App'd: 
Code: TIA-222-G I Date: 04/28/20 Scale: NTS 
Path: Owg No.E-1 ·---····· � . ----,-··;-· 
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Tower ln2ut Data 
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The main tower is a 3x free standing tower with an overall height of 180.00 ft above the ground line. 
The base of the tower is set at an elevation of 0.00 ft above the ground line. 
The face width of the tower is 4.00 ft at the top and 18.00 ft at the base. 
This tower is designed using the TIA-222-G standard. 
The following design criteria apply: 

1) Tower is located in Hartford County, Connecticut.
2) ASCE 7-10 Wind Data is used (wind speeds converted to nominal values).
3) Basic wind speed of 97.0 mph.
4) Structure Class II.
5) Exposure Category C.
6) Topographic Category 1.
7) Crest Height 0.00 ft.
8) Nominal ice thickness of 1.00 in.

9) Ice thickness is considered to increase with height.
10) Ice density of 56 pcf.
11) A wind speed of 50.0 mph is used in combination with ice.
12) Deflections calculated using a wind speed of 60.0 mph.
13) Pressures are calculated at each section.
14) Stress ratio used in tower member design is 1.
15) Local bending stresses due to climbing loads, feed line supports, and appurtenance mounts are not

considered.

Consider Moments - Legs 
Consider Moments - Horizontals 
Consider Moments - Diagonals 
Use Moment Magnification 

..J Use Code Stress Ratios 
..j Use Code Safety Factors - Guys 

Escalate Ice 
Always Use Max Kz 
Use Special Wind Profile 

..J Include Bolts In Member Capacity 

Leg Bolts Are At Top Of Section 
..J Secondary Horizontal Braces Leg 

Use Diamond Inner Bracing (4 Sided) 
v SR Members Have Cut Ends 

SR Members Are Concentric 

tnxTower Report - version 8.0.5.0 

O_etions 

Distribute Leg Loads As Uniform 
Assume Legs Pinned 
Assume Rigid Index Plate 

..J Use Clear Spans For Wind Area 
..j Use Clear Spans For KL/r 

Retension Guys To Initial Tension 
Bypass Mast StabHity Checks 

-.J Use Azimuth Dish Coefficients 
-.J Project Wind Area of Appurt. 

Autocalc Torque Arm Areas 

Add IBC .6D+W Combination 
-.J Sort Capacity Reports By Component 

Triangulate Diamond Inner Bracing 
Treat Feed Line Bundles As Cylinder 
Ignore KL/ry For 60 Deg. Angle Legs 

Use ASCE 10 X-Brace Ly Rules 
v Calculate Redundant Bracing Forces 

Ignore Redundant Members in FEA 
..J SR Leg Bolts Resist Compression 

All Leg Panels Have Same Allowable 
Offset Girt At Foundation 

-.J Consider Feed Line Torque 
-.J Include Angle Block Shear Check 

Use TIA-222-G Bracing Resist. 
Exemption 
Use TIA-222-G Tension Splice 
Exemption 

Poles 
Include Shear-Torsion Interaction 
Always Use Sub-Critical Flow 
Use Top Mounted Sockets 
Pole Without Linear Attachments 
Pole With Shroud Or No 
Appurtenances 
Outside and Inside Comer Radii Are 
Known 
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Wind 90 

Leg C 

Wind 180 

I 

._ ___ .._ ____ • 
Leg B 

Face C 

Wind Normal 

Tr{lnaut,r To wee 

Tower Section Geomet� 

Tower Tower Assembly Description Section 
Section Elevation Database Width 

ft ft 
T1 180.00-170.00 106778 (48) 4.00 
T2 170.00-150.00 100246 (48/54) 4.00 
T3 150.00-130.00 119703 (54/60) 4.50 
T4 130.00-120.00 U06 105218 (L2.5 X 3/16} 5.00 
TS 120.00-100.00 UOB 105217 [L2.5 x 3/16) 6.00 
TS 100.00-80.00 U10 105217 [L2.5 X 3/16) 8.00 
T7 80.00-60.00 U12 105218 [L3 X 3/16] 10.00 
TB 60.00-40.00 U14 105218 [L3 X 3/16] 12.00 
T9 40.00-20.00 U16 105219 [L3 X 5/16) 14.00 
T10 20.00-0.00 U18 105219 [L3 X 5/16] 16.00 

Tower Section Geometry (cont'dl 

Tower Tower Diagonal Bracing Has Has 
Section Elevation Spacing Type KBrace Horizontals 

End 
ft ft Panels 

T1 180.00-170.00 2.25 X Brace No Steps 
T2 170.00-150.00 2.36 X Brace No Steps 
T3 150.00-130.00 2.36 X Brace No Steps 
T4 130.00-120.00 10.00 X Brace No No 

TS 120.00-100.00 10.00 X Brace No No 

T6 100.00-80.00 10.00 X Brace No No 

T7 80.00-60.00 10.00 X Brace No No 

TS 60.00-40.00 10.00 X Brace No No 

T9 40.00-20.00 10.00 X Brace No No 

T10 20.00-0.00 10.00 X Brace No No 

tnxTower Report - version 8.0.5.0 

Number 
of 

Sections 

1 
1 
1 
1 
1 

1 
1 
1 
1 
1 

Top Girt 
Offset 

in 
6.00 
6.80 
6.80 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
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Section 
Length 

ft 
10.00 
20.00 
20.00 
10.00 
20.00 
20.00 
20.00 
20.00 
20.00 
20.00 

Bottom Girt 
Offset 

in 

6.00 
6.80 
6.80 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
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Tower 
Elevation 

ft 

T1 180.00-
170.00 

T2 170.00-
150.00 

T3 150.00-
130.00 

T4 130.00-
120.00 

T5 120.00-
100.00 

TS 100.00-
80.00 

T7 80.00-60.00 

TS 60.QQ-40.00 

T9 40.00-20.00 

T10 20.00-0.00 

Tower 
Elevation 

ft 

T1 180.00-
170.00 

T2 170.00-
150.00 

T3 150.00-
130.00 

Tower 
Elevation 

ft 

T1 180.00-
170.00 

T2 170.00-
150.00 

13 150.00-
130.00 

Tower Section Geometry (cont'd2 

Leg Leg 
Type Size 

Solid Round 1 1/2" solid 

Solid Round 2"solid 

Solid Round 2 1/4" solid 

Truss Leg Pirod 105244 (12x1.25) 

Truss Leg Pirod 105217 (12x1.5) 

Truss Leg Plrod 105217 (12x1.5) 

Truss Leg Pirod 105218 (12x1.75) 

Truss Leg Pirod 105216 (12x1.75) 

Truss Leg Pirod 105219 (12x2) 

Truss Leg Plrod 105219 (12x2) 

Leg 
Grade 

A572-50 
(50 ksi) 
A572-50 
(50 ksi) 
A572-50 
(50 ksi) 

A572-50 
(50 ksi) 
A572-50 
(50 ksi) 
A572-50 
(50 ksi) 
A572-50 
(50 ksi) 
A572-50 
(50 ksi) 
A572-50 
(50 ksi) 
A572-50 
i50 ksll 

Diagonal Diagonal 
Type Size 

Solid Round 3/4" solid 

Solid Round 7/8"solid 

Solid Round 1" solid 

Single Angle L 2.5 X 2.5 X 3/16 

Single Angle L 2.5 X 2.5 X 3/16 

Single Angle L 2.5 X 2.5 X 3/16 

Single Angle L 3 X 3 X 3/16 

Single Angle L 3 x 3 x 3/16 

Single Angle L 3 X 3 X 5/16 

Single Angle L 3 X 3 X 5/16 

Tower Section Geometry (cont'dl 

Top Girt 
Type 

Solid Round 

Solid Round 

Solid Round 

No. Mid Girt 
of Type 

Mid 
Girts 
None Solid Round 

None Solid Round 

None Solid Round 

Top Girt 
Size 

7/8" solid 

7/8" solid 

1" solid 

Top Girt 
Grade 

A572-50 
(50 ksi) 
A572-50 
(50 ksi) 
A572-50 
\50ksij 

Bottom Girt 
Type 

Solid Round 

Solid Round 

Solid Round 

Bottom Girt 
Size 

7/8"solid 

7/8"solid 

1" solid 

Tower Section Geometry (cont'dl 

Mid Girt Mid Girt Horizontal Horizontal 
Size Grade Type Size 

A572-50 Solid Round 3/4" solid 
(50 ksi) 

A36 Solid Round 3/4" solid 
(36 ksi) 

A572-50 Solid Round 7/8" solid 
j50ksll 

Tower Section Geometry (cont'dl 

tnxTower Report - version 8.0.5.0 
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Diagonal 
Grade 

A572-50 
(50 ksi) 

A572-50 
(50 ksi) 

A572-50 
(50 ksi) 

A36 
(36 ksi) 

A36 
(36 ksi) 

A36 
(36 ksi) 

A36 
(36 ksi) 

A36 
(36 ksi) 

A36 
(36 ksi) 

A36 
pa ksil 

Bottom Girt 
Grade 

A572-50 
(50 ksi) 
A572-50 
(50 ksi) 
A572-50 
!50 ksi!

Horizontal 
Grade 

A572-50 
(50 ksi) 

A572-50 
(50 ksi) 

A572-50 
(50 ksi! 
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Tower Gusset Gusset Gusset GradeAdjust. Factor Adjust. Weight Mult. Double Angle Double Angle Double Angle 
Elevation Area 

(per face) 

n fl2 

T1180.00- 0.00 
170.00 

T 2170.00- 0.00 
150.00 

T 3150.00- 0.00 
130.00 

T4130.00- 0.00 
120.00 

T 5120.00- 0.00 
100.00 

TS 100.00- 0.00 
80.00 

T7 80.00- 0.00 
60.00 

TS 60.00- 0.00 
40.00 

T9 40.00- 0.00 
20.00 

T10 20.00- 0.00 
0.00 

Tower Cale 
Elevation K 

Single 
Angles 

n 

T1180.00- No 

170.00 
T 2170.00- No 

150.00 
T 3  150.00- No 

130.00 
T4130.00· Yes 

120.00 
TS 120.00- Yes 

100.00 
TS 100.00- Yes 

80.00 
T7 80.00- Yes 

60.00 
TB 60.00- Yes 

40.00 
T940.00- Yes 

20.00 
T10 20.00- Yes 

0.00 

Thickness 

in 
0.00 

0.00 

0.00 

0.50 

0.50 

0.50 

0.50 

0.50 

0.50 

0.75 

A36 
(36 ksi) 

A36 

(36 ksi) 
A36 

(36 ksi) 
A36 

{36 ksi) 
A36 

(36 ksi) 
A36 

(36 ksi) 
A36 

(36 ksi) 
A36 

(36 ksi) 
A36 

(36 ksi) 
A36 

(36 kai) 

A, Factor 
A, 

1 1 1.02 

1 1 1.03 

1 1 1.03 

1 1 1.05 

1 1 1.05 

1 1 1.05 

1 1 1.05 

1 1 1.05 

1 1 1.05 

1 1 1.05 

Tower Section Geometry (cont'd) 

K Factors1 

catc Legs X K Single Girts 
K Brace Brace Diags 

Solid Diags Diags 
Rounds X X X X 

y y y y 
Yes 1 1 1 1 1 

1 1 1 1 
Yes 1 1 1 1 1 

1 1 1 1 
Yes 1 1 1 1 1 

1 1 1 1 
No 1 1 1 1 1 

1 1 1 1 
No 1 1 1 1 1 

1 1 1 1 
No 1 1 1 1 1 

1 1 1 1 
No 1 1 1 1 1 

1 1 1 1 
No 1 1 1 1 1 

1 1 1 1 
No 1 1 1 1 1 

1 1 1 1 
No 1 1 1 1 1 

1 1 1 1 

Stitch Bolt Stitch Bolt Stitch Bolt 
Spacing Spacing Spacing 

Diagonals Horizontals Redundants 
In in in 

Mid-Pt Mid.Pt Mid-Pt 

Mid-Pt Mid-Pt Mid.Pt 

Mid-Pt Mid-Pt Mid-Pt 

Mid-Pt Mid.Pt Mid-Pt 

Mid-Pt Mid-Pt Mid.Pt 

Mid-Pt Mid-Pt Mid-Pt 

Mid-Pt Mid-Pt Mid-Pt 

Mid-Pt Mid-Pt Mid-Pt 

Mid-Pt Mid.Pt Mid-Pt 

Mid-Pt Mid-Pt Mid-Pt 

Horiz. Sec. Inner 
Horiz. Brace 

X X X 

y y y 
1 1 1 
1 1 1 

1 1 1 
1 1 1 
1 1 1 
1 1 1 
1 1 1 
1 1 1 
1 1 1 

1 1 1 
1 1 1 

1 1 1 
1 1 1 

1 1 1 
1 1 1 
1 1 1 
1 1 1 
1 1 1 
1 1 1 
1 1 1 

'Note: K factors are applied to member segment lengths. K-braces without Inner supporting membe'3 w/11 have the K factor in the out-of-
plane direction applied to the overall length. 

Tower Section Geometry (cont'd) 

tnxTower Report - version 8.0.5.0 
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Truss-Leg K Factors 
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Members Truss-Legs Used As Inner Members 
Tower Leg X z Leg X z 

Elevation Panels Brace Brace Penels Brace Brace 
ft Dia9.onals Diegona/s Dia9.onals Dia9.onals 

T4 130.00- 1 0.5 0.85 1 0.5 0.85 
120.00 

T5120.00- 1 0.5 0.85 1 0.5 0.85 
100.00 

T6100.00- 1 0.5 0.85 1 0.5 0.85 
80.00 

T7 80.00- 1 0.5 0.85 1 0.5 0.85 
60.00 

TB 60.00- 1 0.5 0.85 1 0.5 0.85 
40.00 

T940.00- 1 0.5 0.85 1 0.5 0.85 
20.00 

T10 20.00- 1 0.5 0.85 1 0.5 0.85 
0.00 

Tower Section Geometry (cont'd) 

Tower Leg Diagonal Top Girt Bottom Girt Mid Girt Long Horizontal Short Horizontal 
Elevation 

ft 

Net Width u Net u Net Width u Net u Net u Net u Net u 

Deduct Width Deduct Width Width Width Width 
in Deduct in Deduct Deduct Deduct Deduct 

in in in in in 

T1 180.00- 0.00 1 0.00 1 0.00 1 0.00 1 0.00 1 0.00 1 0.00 1 
170.00 

T2170.00- 0.00 1 0.00 1 0.00 1 0.00 1 0.00 1 0.00 1 0.00 1 

150.00 
T3150.00- 0.00 1 0.00 1 0.00 1 0.00 1 0.00 1 0.00 1 0.00 1 

130.00 
T4130.00- 0.00 1 0.00 0.75 0.00 0.75 0.00 0.75 0.00 0.75 0.00 0.75 0.00 0.75 

120.00 
T5 120.00- 0.00 1 0.00 0.75 0.00 0.75 0.00 0.75 0.00 0.75 0.00 0.75 0.00 0.75 

100.00 
T6 100.00- 0.00 1 0.00 0.75 0.00 0.75 0.00 0.75 0.00 0.75 0.00 0.75 0.00 0.75 

80.00 
T7 80.00- 0.00 1 0.00 0.75 0.00 0.75 0.00 0.75 0.00 0.75 0.00 0.75 0.00 0.75 

60.00 
TB 60.00- 0.00 1 0.00 0.75 0.00 0.75 0.00 0.75 0.00 0.75 0.00 0.75 0.00 0.75 

40.00 
T9 40.00- 0.00 1 0.00 0.75 0.00 0.75 0.00 0.75 0.00 0.75 0.00 0.75 0.00 0.75 

20.00 
T10 20.00- 0.00 1 0.00 0.75 0.00 0.75 0.00 0.75 0.00 0.75 0.00 0.75 0.00 0.75 

0.00 

Tower Section Geometry ( cont'd) 

Tower Leg Leg Diagonal Top Girt Bottom Girt Mid Girt Long Horizonta, Short 
Elevation Connection Horizontal 

ft Type 
Bolt Size No. Bolt Size No. Bolt Size No. Bolt Size No. Bolt Size No. Bolt Size No. Bolt Size No. 

in in in In in in In 

T1 180.00- SleeveDS 0.63 5 0.00 0 0.00 0 0.00 0 0.63 0 0.00 0 0.63 0 
170.00 A325N A325N A325N A325N A325N A325N A325N 

T2 170.00- Sleeve OS 0.75 5 0.00 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00 0 
150.00 A325N A325N A325N A325N A325N A325N A325N 

T3 150.00- Flange 1.00 6 0.00 0 0.00 0 0.00 0 0.50 0 0.00 0 0.50 0 
130.00 A325N A325N A325N A325N A325N A325N A325N 
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Tower Leg Leg Diagonal 
Elevation Connection 

ft Type 
Bolt Size No. Bolt Size No. 

in in 
T4 130.00- Flange 1.00 6 1.00 1 

120.00 A325N A325N 
T5 120.00- Flange 1.00 6 1.00 1 

100.00 A325N A325N 
T6 100.00- Flange 1.00 6 1.00 1 

80.00 A325N A325N 
T7 80.00- Flange 1.00 6 1.00 1 

60.00 A325N A325N 
TB 60.00- Flange 1.00 6 1.00 1 

40.00 A325N A325N 
T9 40.00- Flange 1.25 6 1.25 1 

20.00 A325N A325N 
T10 20.00- Flange 1.25 0 1.25 1 

0.00 F1554- A325N 
105 

Top Girt 

Bolt Size No. 
in 

0.00 0 
A325N 
0.00 0 

A325N 
0.00 0 

A325N 
0.00 0 

A325N 
0.00 0 

A325N 
0.00 0 

A325N 
0.00 0 

A325N 

Bottom Girt Mid Girt 

Bolt Size No. Bolt Size No. 
in in 

0.00 0 1.00 0 
A325N A325N 
0.00 0 1.00 0 

A325N A325N 
0.00 0 0.00 0 

A325N A325N 
0.00 0 0.00 0 

A325N A325N 
0.00 0 0.00 0 

A325N A325N 
0.00 0 1.25 0 

A325N A325N 
0.00 0 1.00 0 

A325N A325N 

Long Horizonta 

Bolt Size No. 
in 

1.00 0 
A325N 
1.00 0 

A325N 
0.00 0 

A325N 
0.00 0 

A325N 
0.00 0 

A325N 
1.25 0 

A325N 
1.00 0 

A325N 

April 27, 2020 
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Short 
Horizontal 

Bolt Size No. 
in 

1.00 0 
A325N 
1.00 0 

A325N 
0.00 0 

A325N 
0.00 0 

A325N 
0.00 0 

A325N 
1.25 0 

A325N 
1.00 0 

A325N 

Feed Line/Linear Ae.2urtenances - Entered As Round Or Flat 

Description Face Allow Exclude Componen Placement Face Lateral # # Clear Width or Perimete Weight 
or Shield From t Offset Offset Per Spacin Diameter r 

Leg Torque Type ft in (Frac FW,l Row g in plf 
Calculation in in 

LDF7-50A (1 A No No Ar(CaAa} 180.00 - -6.00 0.45 12 6 1.00 1.98 0.92 
518" foam) 8.00 0.50 

FSJ4- A No No Ar(CaAa} 180.00 -6.00 0.45 2 2 1.00 0.52 0.14 
506(1/2"} 8.00 0.50 

9776( 3/4") A No No Ar(CaAa) 180.00 -6.00 0.45 4 4 1.00 0.73 0.31 
8.00 0.50 

T-Brackets A No No Af (CaAa) 180.00- -6.00 0.45 1 1 1.00 1.00 8.40 
(Af) 8.00 
... 

T-Brackets C No No Af(CaAa) 165.00 - -6.00 -0.45 1 1 1.00 1.00 8.40 
(Af) 8.00 

LDF6-50 (1 C No No Ar (CaAa} 165.00 - -6.00 -0.45 6 6 1.00 1.55 0.66 
1/4" foam1 8.00 

Discrete Tower Loads 

Description Face Offset Offsets: Azimuth Placement CAAA C�A Weight 
or Type Horz Adjustmen Front Side 

Leg Lateral t 
Vert 

ft ft fl2 ft2 K 
ft 

ft 

Platform Mount [LP 405-1) C None 0.000 180.00 No Ice 20.88 20.88 1.80 
1/2" 28.89 28.89 2.28 
Ice 37.04 37.04 2.87 

1" Ice 
7770_TIAw/ Mount Pipe A From Leg 4.00 0.000 180.00 No Ice 5.75 4.25 0.06 

0.00 1/2" 6.18 5.01 0.10 
0.00 Ice 6.61 5.71 0.16 

1" Ice 
7770_ TIA w/ Mount Pipe B From Leg 4.00 0.000 180.00 Noice 5.75 4.25 0.06 

0.00 1/2'' 6.18 5.01 0.10 
0.00 Ice 6.61 5.71 0.16 

1" Ice 
7770_ TIA w/ Mount Pipe C From Leg 4.00 0.000 180.00 No Ice 5.75 4.25 0.06 

0.00 1/2'' 6.18 5.01 0.10 
0.00 Ice 6.61 5.71 0.16 
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Description Face Offset Offsets: 
or Type Horz 

Leg Lateral 
Vert 

ft 

ft 

ft 

(2) OPA-65R-LCUU- A From Leg 4.00 
H6_ TIA w/ Mount Pipe 0.00 

0.00 

(2) OPA-65R-LCUU- B From Leg 4.00 
H6_ TIA w/ Mount Pipe 0.00 

0.00 

(2) OPA-65R-LCUU- C From Leg 4.00 
H6_ TIA w/ Mount Pipe 0.00 

0.00 

80010965_TIA w/ Mount A From Leg 4.00 
Pipe 0.00 

0.00 

80010965_TIA w/ Mount B From Leg 4.00 
Pipe 0.00 

0.00 

80010965_ TIA w/ Mount C From Leg 4.00 
Pipe 0.00 

0.00 

ION-M23 SOARS A From Leg 4.00 
0.00 
0.00 

ION-M23 SOARS B From Leg 4.00 
0.00 
0.00 

ION-M23 SOARS C From Leg 4.00 
0.00 
0.00 

CBC23SR-43 A From Leg 4.00 
0.00 
0.00 

CBC23SR-43 B From Leg 4.00 
0.00 
0.00 

CBC23SR-43 C From Leg 4.00 
0.00 
0.00 

OCS-48-60-18-SF A From Leg 4.00 
0.00 
0.00 

OCS-48-60-18-SF B From Leg 4.00 
0.00 
0.00 

OC6-4B-60-18-8F C From Leg 4.00 
0.00 
0.00 

(2) LGP21401 A From Leg 4.00 
0.00 
0.00 

tnxTower Report- version 8.0.5.0 

Azimuth Placement 
Adjustmen 

t 

ft 

0.000 180.00 

0.000 180.00 

0.000 180.00 

0.000 180.00 

0.000 180.00 

0.000 180.00 

0.000 180.00 

0.000 180.00 

0.000 180.00 

0.000 180.00 

0.000 180.00 

0.000 180.00 

0.000 180.00 

0.000 180.00 

0.000 180.00 

0.000 180.00 

1" Ice 
Noice 
1/2" 
Ice 

1" Ice 
Noice 

1/2" 
Ice 

1" Ice 
No Ice 
1/2" 
Ice 

1" Ice 
Noice 

1/2" 
Ice 

1" Ice 
No Ice 
1/2" 
Ice 

1" Ice 
Noice 

1/2" 
Ice 

1" fee 
No Ice 

1/2" 
Ice 

1" Ice 
No Ice 
1/2'' 
Ice 

1" Ice 
Noice 

1/2" 
Ice 

1" Ice 
No Ice 
1/2" 
Ice 

1" Ice 
Noice 

1/2" 
Ice 

1" Ice 
No Ice 
1/2" 
Ice 

1" Ice 
Noice 

1/2" 
Ice 

1" Ice 
No Ice 
1/2'' 
Ice 

1" Ice 
No Ice 
1/2" 
Ice 

1" Ice 
Noice 

1/2" 
Ice 

1" Ice 

C�A 
Front 

ft2 

9.68 

10.25 
10.79 

9.68 

10.25 
10.79 

9.68 

10.25 
10.79 

14.05 
14.69 
15.30 

14.05 
14.69 
15.30 

14.05 
14.69 
15.30 

1.84 
2.05 
2.27 

1.84 
2.05 
2.27 

1.84 
2.05 
2.27 

0.42 
0.50 
0.59 

0.42 
0.50 
0.59 

0.42 
0.50 
0.59 

1.21 
1.89 
2.11 

1.21 
1.89 
2.11 

1.21 
1.89 
2.11 

1.10 
1.24 
1.38 

C�A 
Side 

ft2 

7.12 
8.30 
9.20 

7.12 
8.30 

9.20 

7.12 
8.30 
9.20 

7.63 
8.90 
9.96 

7.63 
8.90 
9.96 

7.63 
8.90 
9.96 

1.76 
1.98 
2.19 

1.76 
1.98 

2.19 

1.76 
1.98 
2.19 

0.14 
0.20 
0.27 

0.14 
0.20 
0.27 

0.14 
0.20 
0.27 

1.21 
1.89 
2.11 

1.21 
1.89 
2.11 

1.21 
1.89 
2.11 

0.35 
0.44 
0.54 

April 27, 2020 
Page 14 

Weight 

K 

0.11 
0.18 
0.26 

0.11 
0.18 

0.26 

0.11 
0.18 
0.26 

0.14 
0.23 
0.34 

0.14 
0.23 
0.34 

0.14 
0.23 
0.34 

0.05 
0.06 
0.08 

0.05 
0.06 
0.08 

0.05 
0.06 
0.08 

0.01 
0.01 
0.01 

0.01 
0.01 
0.01 

0.01 
0.01 
0.01 

0.03 
0.05 
0.08 

0.03 
0.05 
0.08 

0.03 
0.05 
0.08 

0.01 
0.02 
0.03 



180 Ft Self Support Tower Structural Analysis 
Project Number 64120-0001.001.8700 

Description Face Offset Offsets: 
or Type Horz 

Leg Lateral 
Vert 

ft 

ft 

ft 

(2) LGP21401
-

B-- From Leg 4.00 
0.00 
0.00 

(2) LGP21401 C From Leg 4.00 
0.00 
0.00 

RRUS 11 A From Leg 4.00 
0.00 
0.00 

RRUS 11 B From Leg 4.00 

0.00 
0.00 

RRUS 11 C From Leg 4.00 

0.00 
0.00 

RRUS12 A From Leg 4.00 
0.00 
0.00 

RRUS12 B From Leg 4.00 

0.00 
0.00 

RRUS12 C From Leg 4.00 
0.00 
0.00 

RRUS A2 MODULE A From Leg 4.00 
0.00 
0.00 

RRUS A2 MODULE B From Leg 4.00 
0.00 
0.00 

RRUS A2 MODULE C From Leg 4.00 
0.00 
0.00 

RRUS 32 A From Leg 4.00 
0.00 
0.00 

RRUS 32 B From Leg 4.00 
0.00 
0.00 

RRUS 32 C From Leg 4.00 
0.00 
0.00 

RRUS32 B66 A From Leg 4.00 
0.00 
0.00 

RRUS 32 B66 B From Leg 4.00 
0.00 
0.00 

RRUS32 B66 C From Leg 4.00 

tnxTower Report - version 8.0.5.0 

Azimuth 
Adjustmen 

t 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

Placement 

ft 

180.00 Noice 
1/2'' 
Ice 

1" Ice 
180.00 Noice 

1/2'' 
Ice 

1" Ice 
180.00 No Ice 

1/2" 
Ice 

1" Ice 
180.00 Noice 

1/2" 
Ice 

1" Ice 
180.00 No Ice 

1/2'' 
Ice 

1" Ice 
180.00 Noice 

1/2" 
Ice 

1" Ice 
180.00 Noice 

1/2'' 
Ice 

1" Ice 
180.00 No Ice 

1/2" 
Ice 

1" Ice 
180.00 No Ice 

1/2" 
Ice 

1" Ice 
180.00 Noice 

1/2" 
Ice 

1" Ice 
180.00 Noice 

1/2" 
Ice 

1" Ice 
180.00 Noice 

1/2" 
Ice 

1" Ice 
180.00 Noice 

1/2'' 
Ice 

1" Ice 
180.00 No Ice 

1/2'' 
Ice 

1" Ice 
180.00 No Ice 

1/2" 
Ice 

1" Ice 
180.00 Noice 

1/2" 
Ice 

1" Ice 
180.00 No Ice 

Cw411 
Front 

ft2 

1.10 
1.24 
1.38 

1.10 
1.24 
1.38 

2.79 
3.00 
3.21 

2.79 
3.00 
3.21 

2.79 
3.00 
3.21 

3.15 
3.36 
3.59 

3.15 
3.36 
3.59 

3.15 
3.36 
3.59 

1.60 
1.76 
1.92 

1.60 
1.76 
1.92 

1.60 
1.76 
1.92 

2.86 
3.08 
3.32 

2.86 
3.08 
3.32 

2.86 
3.08 
3.32 

2.74 
2.96 
3.19 

2.74 
2.96 
3.19 

2.74 

CAA11 
Side 

ft2 

0.35 
0.44 
0.54 

0.35 
0.44 
0.54 

1.19 
1.34 
1.50 

1.19 
1.34 
1.50 

1.19 
1.34 
1.50 

1.29 
1.44 

1.60 

1.29 
1.44 
1.60 

1.29 
1.44 
1.60 

0.38 
0.47 
0.57 

0.38 
0.47 
0.57 

0.38 
0.47 
0.57 

1.78 
1.97 
2.17 

1.78 
1.97 
2.17 

1.78 
1.97 
2.17 

1.67 
1.86 
2.05 

1.67 
1.86 
2.05 

1.67 
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Weight 

K 

0.01 
0.02 
0.03 

0.01 
0.02 
0.03 

0.05 
0.07 
0.10 

0.05 
0.07 
0.10 

0.05 
0.07 
0.10 

0.06 
0.08 
0.11 

0.06 
0.08 
0.11 

0.06 
0.08 
0.11 

0.02 
0.03 
0.04 

0.02 
0.03 
0.04 

0.02 
0.03 
0.04 

0.06 
0.08 
0.10 

0.06 
0.08 
0.10 

0.06 
0.08 
0.10 

0.05 
0.07 
0.10 

0.05 
0.07 
0.10 

0.05 



180 Ft Self Supporl Tower Stroctural Analysis 
Project Number 64120-0001.001.8700 

Description Face Offset Offsets: 
or Type Horz 

Leg Lateral 
Vert 

ft 

ft 

ft 

0.00 
0.00 

RRUS 4478 814 A From Leg 4.00 
0.00 
0.00 

RRUS 4478 814 B From Leg 4.00 
0.00 
0.00 

RRUS 4478 B14 C From Leg 4.00 
0.00 
0.00 

GPS C From Leg 4.00 

0.00 
0.00 

... 

APXVAARR24_ 43-U- A From Leg 4.00 
NA20_ TIA w/ Mount Pipe 0.00 

0.00 

APXVAARR24_ 43-U- 8 From Leg 4.00 
NA20_ TfA wl Mount Pipe 0.00 

0.00 

APXVAARR24_ 43-U· C From Leg 4.00 
NA20_ TIA w/ Mount Pipe 0.00 

0.00 

AIR32 KRD901146- A From Leg 4.00 
1_B66_B2A w/ Mount Pipe 0.00 

0.00 

AIR32 KRD901146- B From Leg 4.00 
1_B66_B2A w/ Mount Pipe 0.00 

0.00 

AIR32 KRD901146- C From Leg 4.00 
1_B66_B2A w/ Mount Pipe 0.00 

0.00 

RADIO 4449 B12/B71 A From Leg 4.00 
0.00 
0.00 

RADIO 4449 B12/B71 B From Leg 4.00 
0.00 
0.00 

RADIO 4449 B12/B71 C From Leg 4.00 
0.00 
0.00 

AIR 6488B41 A From Leg 4.00 
0.00 
0.00 

AIR 6488 B41 8 From Leg 4.00 
0.00 
0.00 

AIR 64BB B41 C From Leg 4.00 

tnxTower Report - version 8.0.5.0 

Azimuth 
Adjustmen 

t 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

Placement CAAA 
Front 

ft tt2 

1/2" 2.96 
Ice 3.19 

1" Ice 
180.00 No Ice 0.00 

112" 0.00 
Ice 0.00 

1" Ice 
180.00 No Ice 0.00 

1/2'' 0.00 
Ice 0.00 

1" Ice 
180.00 Noice 0.00 

112" 0.00 
Ice 0.00 

1" Ice 
180.00 No Ice 0.13 

1/2" 0.24 
Ice 0.31 

1" Ice 

165.00 Noice 20.48 
1/2" 21.23 
Ice 21.99 

1" Ice 
165.00 Noice 20.48 

1/2'' 21.23 
Ice 21.99 

1" Ice 
165.00 No Ice 20.48 

1/2" 21.23 
Ice 21.99 

1" lee 
165.00 Noice 11.39 

1/2" 11.86 
fee 12.33 

1" Ice 
165.00 No Ice 11.39 

1/2" 11.86 
ice 12.33 

1" Ice 
165.00 No Ice 11.39 

1/2" 11.86 
Ice 12.33 

1" Ice 
165.00 No Ice 1.65 

1/2" 1.81 
Ice 1.98 

1" Ice 
165.00 No Ice 1.65 

1/ 2" 1.81 
Ice 1.98 

1" Ice 
165.00 Noice 1.65 

1/2" 1.81 
Ice 1.98 

1" Ice 
165.00 No Ice 5.99 

1/2'' 6.30 
Ice 6.62 

1" Ice 
165.00 Noice 5.99 

1/2" 6.30 
Ice 6.62 

1" Ice 
165.00 No Ice 5.99 

C�A 
Side 

tt2 

1.86 
2.05 

1.25 
1.40 
1.55 

1.25 
1.40 
1.55 

1.25 
1.40 
1.55 

0.13 
0.24 
0.31 

11.02 
12.55 
14.10 

11.02 
12.55 
14.10 

11.02 
12.55 
14.10 

5.90 
6.56 
7.24 

5.90 
6.56 
7.24 

5.90 
6.56 
7.24 

1.16 
1.30 

1.45 

1.16 
1.30 
1.45 

1.16 
1.30 
1.45 

2.69 
2.93 
3.18 

2.69 
2.93 
3.18 

2.69 
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Weight 

K 

0.07 
0.10 

0.06 
0.08 
0.10 

0.06 
0.08 
0.10 

0.06 
0.08 
0.10 

0.02 
0.02 
0.02 

0.19 
0.32 
0.47 

0.19 
0.32 
0.47 

0.19 
0.32 
0.47 

0.11 
0.19 
0.28 

0.11 
0.19 
0.28 

0.11 
0.19 
0.28 

0.07 
0.09 
0.11 

0.07 
0.09 
0.11 

0.07 
0.09 
0.11 

0.11 
0.15 
0.20 

0.11 
0.15 
0.20 

0.11 



180 Ft Self Support Tower Structural Analysis 
Project Number 64120-0001.001.8700 

Description Face Offset Offsets: 
or Type Horz 

Leg Lateral 
Vert 

ft 

ft 

ft 

0.00 
0.00 

AIR3246B66 A From Leg 4.00 
0.00 
0.00 

AIR 3246666 B From Leg 4.00 
0.00 
0.00 

AIR3246B66 C From Leg 4.00 
0.00 
0.00 

RRUS 4415 B25 A From Leg 4.00 
0.00 
0.00 

RRUS 4415 B25 B From Leg 4.00 

0.00 
0.00 

RRUS 4415 B25 C From Leg 4.00 
0.00 
0.00 

Sector Mount [SM 402-3] C From Leg 0.00 
0.00 
0.00 

(2) L 2 X 2 X 3/16 X 6.5' A From Leg 2.00 
Mount Angle 0.00 

0.00 

(2) L 2 X 2 X 3/16 X 6.5' B From Leg 2.00 
Mount Angle 0.00 

0.00 

(2) L 2 X 2 X 3/16 X 6.5' C From Leg 2.00 
Mount Angle 0.00 

0.00 

..... 

Azimuth Placement 
Adjustmen 

t 

ft 

1/2" 
Ice 

1" Ice 
0.000 165.00 Noice 

1/2" 
Ice 

1" Ice 
0.000 165.00 No Ice 

1/2'' 
Ice 

1" Ice 
0.000 165.00 Noice 

1/2" 
Ice 

1" Ice 
0.000 165.00 No Ice 

1/2" 
Ice 

1" Ice 
0.000 165.00 Noice 

1/2" 
Ice 

1" Ice 
0.000 165.00 No Ice 

1/2" 
Ice 

1" Ice 
0.000 165.00 No Ice 

1/2" 
Ice 

1" Ice 
0.000 165.00 Noice 

1/2" 
Ice 

1" Ice 
0.000 165.00 No Ice 

1/2" 
Ice 

1" Ice 
0.000 165.00 Noice 

1/2'' 
Ice 

1" Ice 

Truss-Leg Pro�erties 

Section Area Area Self Ice Equiv. Equiv. 
Designation Ice Weight Weight Diamete Diamete 

r r 
in2 in2 K K Ice 

in in 

Pirod 105244 1026.86 3397.26 0.56 0.95 7.13 23.59 
(12x1.25) 

Pirod 105217 2303.92 6585.93 0.71 1.94 8.00 22.87 
(12x1 .5) 

Pirod 105217 2303.92 6554.05 0.71 1.88 8.00 22.76 
(12x1.5) 

tnxTower Report- version 8.0.5.0 

CAAA 
Front 

ft" 

6.30 
6.62 

7.94 
8.34 
8.75 

7.94 
8.34 
8.75 

7.94 
8.34 
8.75 

0.00 
0.00 
0.00 

0.00 
0.00 
0.00 

0.00 
0.00 
0.00 

18.87 
26.47 
33.99 

1.30 
1.75 
2.20 

1.30 
1.75 
2.20 

1.30 
1.75 
2.20 

Leg 
Area 

in2 

3.68 

5.30 

5.30 

CAAA 
Side 

ft" 

2.93 
3.18 

5.17 
5.54 

5.91 

5.17 
5.54 
5.91 

5.17 
5.54 
5.91 

0.68 
0.79 
0.91 

0.68 
0.79 
0.91 

0.68 
0.79 
0.91 

18.87 
26.47 
33.99 

0.0·3 
0.06 
0.09 

0.03 
0.06 
0.09 

0.03 
0.06 
0.09 
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Weight 

K 

0.15 
0.20 

0.18 
0.23 
0.30 

0.18 
0.23 
0.30 

0.18 
0.23 
0.30 

0.04 
0.06 
0.07 

0.04 
0.06 
0.07 

0.04 
0.06 
0.07 

0.85 
1.21 
1.70 

0.02 
0.03 
0.05 

0.02 
0.03 
0.05 

0.02 
0.03 
0.05 



180 Ft Self Support Tower Structural Analysis 
Project Number 64120-0001.001.8700 

Section Area Area 
Designation Ice 

in2 in2 

Pirod 105218 2432.86 6587.02 
(12x1.75) 

Pirod 105218 2432.86 6536.27 
(12x1.75) 

Pirod 105219 2608.79 6534.42 
(12x2) 

Pirod 105219 2608.79 6387.80 
12x2 

Comb. 

No. 
1 
2 

3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 

23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 
43 
44 
45 
46 
47 
48 
49 
50 

Dead Only 
1.2 Dead+1.6 Wind O deg - No Ice 
0.9 Dead+1.6 Wind O deg - No Ice 
1.2 Dead+1.6 Wind 30 deg - No Ice 
0.9 Dead+1.6 Wind 30 deg - No Ice 
1.2 Dead+1.6 Wind 60 deg • No Ice 
0.9 Dead+1.6 Wind 60 deg· No Ice 
1.2 Dead+1.6 Wind 90 deg - No Ice 
0.9 Dead+1.6 Wind 90 deg - No Ice 
1.2 Dead+1.6 Wind 120 deg - No Ice 
0.9 Dead+1.6 Wind 120 deg - No Ice 
1.2 Dead+1.6 Wind 150 deg - No Ice 
0.9 Dead+1.6 Wind 150 deg - No Ice 
1.2 Dead+1.6 Wind 180 deg - No Ice 
0.9 Dead+1.6 Wind 180 deg • No Ice 
1.2 Dead+1.6 Wind 210 deg- No Ice 
0.9 Dead+1.6 Wind 210 deg - No Ice 
1.2 Dead+1.6 Wind 240 deg • No Ice 
0.9 Dead+1.6 Wind 240 deg- No Ice 
1.2 Dead+1.6 Wind 270 deg - No Ice 
0.9 Dead+1.6 Wind 270 deg - No Ice 
1.2 Dead+1.6 Wind 300 deg - No Ice 
0.9 Dead+1.6 Wind 300 deg • No Ice 
1.2 Dead+1.6 Wind 330 deg - No Ice 
0.9 Dead+1.6 Wind 330 deg - No Ice 
1.2 Dead+1.0 Ice 
1.2 Dead+1.0 Wind O deg+1.0 Ice 
1.2 Dead+1.0 Wll'ld 30 deg+1.0 Ice 
1.2 Dead+1.0 Wind 60 deg+1.0 Ice 
1.2 Dead+1.0 Wind 90 deg+1.0 Ice 
1.2 Dead+1.0 Wind 120 deg+1.0 Ice 
1.2 Dead+1.0 Wind 150 deg+1.0 Ice 
1.2 Dead+1.0 Wind 180 deg+1.0 Ice 
1.2 Dead+1.0 Wind 210 deg+1.0 Ice 
1.2 Dead+1.0 Wind 240 deg+1.0 Ice 
1.2 Dead+1.0 Wind 270 deg+1.0 Ice 
1.2 Dead+1.0 Wind 300 deg+1.0 Ice 
1.2 Dead+1.0 Wind 330 deg+1.0 Ice 
Dead+Wind O deg - Service 
Dead+Wind 30 deg - Service 
Dead+Wind 60 deg - Service 
Dead+Wind 90 deg - Service 
Dead+Wind 120 deg - Service 
Dead+Wind 150 deg- Service 
Dead+Wind 180 deg - Service 
Dead+Wind 210 deg - Service 
Dead+Wind 240 deg - Service 
Dead+Wind 270 deg - Service 
Dead+Wind 300 deg - Service 
Dead+Wind 330 de.a - Service 

tnxTower Report - version 8.0.5.0 

Seff Ice Equiv. 
Weight Weight Diamete 

r 

K K 
In 

0.85 1.83 8.45 

0.85 1.74 8.45 

1.22 1.70 9.06 

1.22 1.38 9.06 

Load Combinations 

Description 

Equiv. 
Diamete 

r 

Ice 

in 
22.87 

22.70 

22.69 

22.18 

Leg 
Area 

in2 

7.22 

7.22 

9.42 

9.42 
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180 Ft Self Support Tower Structural Analysis 
Project Number 64120-0001.001.8700 

Maximum Tower Deflections - Service Wind 

Section Elevation Horz. Gov. Tilt Twist 
No. Deflection Load 

ft In Comb. 

T1 180 -170 7.96 43 0.483 0.077 
T2 170-150 6.91 43 0.471 0.073 
T3 150 -130 4.97 43 0.415 0.063 
T4 130 -120 3.36 43 0.320 0.051 
TS 120-100 2.74 43 0.264 0.041 
TB 100 -80 1.77 43 0.195 0.029 
T7 80-60 1.07 43 0.134 0.019 
T8 60-40 0.58 43 0.093 0.013 
T9 40-20 0.25 43 0.055 0.007 

T10 20-0 0.07 43 0.027 0.003 
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Critical Deflections and Radius of Curvature - Service Wind 

Elevation Appurtenance Gov. Deflection Tilt Twist Rsdius of 
Load Curvature 

ft Comb. in . . 

ft 

180.00 Platform Mount [LP 405-1) 43 7.96 0.483 0.077 38323 
165.00 APXVAARR24_ 43-U-NA20_ TIA 43 6.40 0.462 0.071 18034 

w/MountPi� 

Maximum Tower Deflections - Design Wind 

Section Elevation Horz. Gov. Tift Twist 
No. Deflection Load 

ft in Comb. 
T1 180 -170 33.36 11 2.012 0.323 
T2 170 -150 28.93 11 1.965 0.307 
T3 150 -130 20.79 11 1.734 0.264 
T4 130 -120 14.07 11 1.341 0.212 
TS 120 -100 11.47 10 1.103 0.173 
TB 100-80 7.41 10 0.816 0.119 
T7 80 -60 4.47 10 0.561 0.080 
TB 60-40 2.42 10 0.390 0.053 
T9 40-20 1.05 10 0.229 0.028 
T10 20-0 0.29 10 0.112 0.013 

Critical Deflections and Radius of Curvature - Design Wind 

Elevation Appurtenance Gov. Deflection Tilt Twist Radius of 
Load Curvature 

ft Comb. in . . 

ft 

180.00 Platform Mount (LP 405-1) 11 33.36 2.012 0.323 9263 
165.00 APXVAARR24_ 43-U-NA20_TIA 11 26.79 1.925 0.297 4370 

w/ Mount Pi,ee 

Bolt Design Data 

tnxTower Report - version 8.0.5.0 



180 Ft Self Support Tower Structural Analysis 
Project Number 64120-0001.001.8700 

Section Elevation Component Bolt Bolt Size Number Maximum Allowable 
No. Type Grade Of Load Load 

ft in Bolts per Bolt per Bolt 
K 

T1 180 Leg A325N 0.63 5 4.36 24.85 
T2 170 Leg A325N 0.75 5 16.48 35.78 
T3 150 Leg A325N 1.00 6 22.83 53.01 
T4 130 Leg A325N 1.00 6 22.42 53.01 

Diagonal A325N 1.00 1 7.64 10.66 

T5 120 Leg A325N 1.00 6 26.49 53.01 
Diagonal A325N 1.00 1 5.90 10.66 

T6 100 Leg A325N 1.00 6 29.75 53.01 
Diagonal A325N 1.00 1 4.95 10.66 

T7 80 Leg A325N 1.00 6 33.03 53.01 
Diagonal A325N 1.00 1 5.41 11.68 

T8 60 Leg A325N 1.00 6 36.27 53.01 
Diagonal A325N 1.00 1 5.85 11.68 

TS 40 Leg A325N 1.25 6 39.49 82.83 
Diagonal A325N 1.25 1 6.51 20.30 

T10 20 Diagonal A325N 1.25 1 7.83 20.30 

Come.ression Checks 

Ratio 
Load 

Allowable 

0.175 
0.461 
0.431 
0.423 
0.716 

0.500 
0.553 

0.561 
0.464 

0.623 
0.463 

0.684 
0.501 

0.477 
0.321 

0.386 

Leg Design Data {Comeression} 

Section Elevation 
No. 

ft 

T1 180- 170

T2 170 -150 

T3 150 • 130 

T4 130- 120

T5 120 - 100 

T6 100 - 80 

T7 80 -60 

TB 60- 40 

T9 40- 20 

T10 20- 0 

1 p u I c!JPn controls

Size L Lu KVr A 

ft ft in2 

1 1/2" solid 10.00 2.25 72.0 1.77 
K=1.00 

2"solid 20.00 2.36 56.6 3.14 
K=1.00 

2 1/4" solid 20.00 2.36 50.3 3.98 
K=1.00 

Pirod 105244 (12x1.25) 10.02 10.02 45.4 3.68 
K=1.00 

Pirod 105217 (12x1.5) 20.03 10.02 37.8 5.30 
K=1.00 

Pirod 105217 (12x1.5) 20.03 10.02 37.8 5.30 
K=1.00 

Pirod 105218 (12x1.75) 20.03 10.02 32.4 7.22 
K=1.00 

Pirod 105218 (12x1.75) 20.03 10.02 32.4 7.22 
K=1.00 

Pirod 105219 (12x2) 20.03 10.02 28.4 9.42 
K=1.00 

Pirod 105219 (12x2) 20.03 10.02 28.4 9.42 
K=1.00 

Truss-Leg Diagonal Data 

tnxTower Report - version 8.0.5.0 

Pu 

K 

-18.88

-77.35

-1,40.88

-142.27

-170.22

-192.89

-216.09

-239.34

-263.48

-286.35

Allowable 
Ratio 

1 
1 
1 
1 
1 

1 
1 

1 
1 

1 
1 

1 
1 

1 
1 

1 

c!JPn 

K 
54.43 

111.84 

148.69 

142.49 

214.86 

214.86 

300.68 

300.68 

399.87 

399.87 

April 27, 2020 
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Criteria 

Bolt OS 
Bolt OS 

Bolt Tension 
Bolt Tension 

Member Block 
Shear 

Bolt Tension 
Member Block 

Shear 
Bolt Tension 

Member Block 
Shear 

Bolt Tension 
Member Block 

Shear 
Bolt Tension 

Member Block 
Shear 

Bolt Tension 
Member Block 

Shear 
Member Block 

Shear 

Ratio 

� 
Pn 

0.347 1 

0.692 1 

0.947 1 

0.998 1 

0.792 1 

0.898 1 

0.719 1 

0.796 1 

0.659 1 

0.716 1 



180 Ft Self Supporl Tower Structural Analysis 
Project Number 64120-0001.001.8700 

Section Elevation Diagonal Size Ld KVr q,Pn A Vu 
No. ft ft K in2 K 

T4 130 -120 0.5 1.48 121.0 165.67 0.20 1.18 

T5 120 -100 0.5 1.47 120.0 238.57 0.20 0.98 

TS 100 • 80 0.5 1.47 120.0 238.57 0.20 0.30 

T7 80 -60 0.5 1.46 119.0 324.71 0.20 0.28 

TB 60-40 0.5 1.46 119.0 324.71 0.20 0.27 

T9 40-20 0.625 1.45 94.4 424.12 0.31 0.31 

T10 20- 0 0.625 1.45 94.4 424.12 0.31 0.94 

Diagonal Design Data (Compression} 

Section Elevation 
No. 

ft 

T1 180 -170 

T2 170 -150 

T3 150 - 130 

T4 130 -120 

T5 120 • 100 

T6 100 · 80 

T7 80-60

TB 60-40

T9 40-20

T10 20 - 0

1 p" I q,P. controls

Section Elevation 
No. 

ft 

T1 180 -170 

T2 170 • 150 

T3 150 - 130 

1 P" I ¢Pn controls

Section Elevation 
No. 

ft 

T1 180 -170 

Size L 4 KVr A Pu 

ft ft 1n2 K 

3/4"solid 4.59 2.22 128.0 0.44 -3.41

K=0.90 

7/8" solid 5.04 2.44 120.6 0.60 -5.89 

K=0.90 

1"solid 5.12 2.47 107.6 0.79 -6.48 

K=0.91 

L 2.5 X 2.5 X 3/16 11.42 4.98 120.8 0.90 -8.24 

K=1.00 

L 2.5 x 2.5 x 3/16 11.93 5.38 130.5 0.90 -5.63

K=1.00 

L 2.5 X 2.5 X 3/16 13.80 6.33 153.4 0.90 -5.19 

K=1.00 

L 3 x 3 x 3/16 15.24 7.08 142.5 1.09 -5.61

K=1.00 

L 3 X 3 X 3/16 16.80 7.88 158.6 1.09 -6.05 

K=1.00 

L 3x 3x 5/16 18.45 8.68 176.8 1.78 -6.76 

K=1.00 

L3x3x5/16 20.16 9.54 194.4 1.78 -8.56 

K=1.00 

Horizontal Design Data (Compression} 

Size L Lu KVr A Pu 

ft ft in2 K 

3/4" solid 4.00 3.88 173.6 0.44 -0.49 

K=0.70 

3/4" solid 4.37 4.20 188.2 0.44 -0.92 

K=0.70 

7/8" solid 4.57 4.39 168.4 0.60 -1.92 

K=0.70 

Top Girt Design Data (Compression) 

Size 

7/8" solid 

L 

ft 

4.00 

Lu 

fl 

3.88 

KVr A Pu 

1n2 K 

148.8 0.60 -1.72 

K=0.70 

tnxTower Report - version 8.0.5.0 
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q>Vn Stress 
K Ratio 

3.39 0.351 

3.34 0.295 

3.34 0.093 

3.38 0.084 

3.38 0.080 

6.96 0.046 

6.96 0.136 

�Pn Ratio 
Pu 

K Pn 
6.09 0.560 1 

9.34 0.631 1 

15.16 0.428 1 

13.56 0.608 

11.92 0.472 1 

8.66 0.600 1 

12.12 0.463 1 

9.79 0.618 1 

12.87 0.525 1 

10.64 0.805 1 

q>Pn Ratio 
Pu 

K Pn 
3.31 0.149 1 

2.82 0.327 1 

4.79 0.400 1 

q>Pn Ratio 

_.!3:_ 
K Pn 

6.14 0.281 1 



180 Ft Self Support Tower Structural Analysis 
Project Number 64120-0001.001.8700 

Section Elevation Size 
No. 

ft 

T2 170 -150 7/8" solid 

T3 150-130 1"solid 

1 P u I $Pn controls

L 

ft 

4.01 

4.51 

Lu KVr A Pu 

fl ln2 K 

3.85 147.7 0.60 -1.97 
K=0.70 

4.33 145.4 0.79 -2.35 
K=0.70 

Bottom Girt Design Data (Compress.ion) 

Section Elevation Size L Lu KVr A Pu 
No. 

ft ft ft in2 K 

T1 180 -170 7/8" solid 4.00 3.88 148.8 0.60 -1.40 
K=0.70 

T2 170-150 7/8"aolld 4.49 4.32 165.9 0.60 -2.65
K=0.70 

T3 150 -130 1" solid 4.99 4.80 161.2 0.79 -2.83 
K=0.70 

1 P" I 9P. controls

Tension Checks 

Leg Design Data {!ension) 

Section Elevation Size L Lu KVr A Pu 
No. 

ft ft ft 1n2 K 

T1 180-170 1 1/2" solid 10.00 0.50 16.0 1.77 18.46 
T2 170 -150 2" solid 20.00 0.57 13.6 2.19 76.12 

T3 150 -130 2 1/4" solid 20.00 0.57 12.1 3.98 136.96 
T4 130 -120 Pirod 105244 \12x1.25} 10.02 10.02 45.4 3.68 134.50 
T5 120-100 Pirod 105217 {12x1.5). 20.03 10.02 37.8 5.30 158.93 
TS 100-80 Pirod 105217 (12x1.5) 20.03 10.02 37.8 5.30 178.48 
T7 80-60 Pirod 105218 (t2x1.75) 20.03 10.02 32.4 7.22 198.15 
T8 60-40 Pirod 105218 (12x1.75) 20.03 10.02 32.4 7.22 217.62 
T9 40-20 Pirod 105219 (12x2) 20.03 10.02 28.4 9.42 236.93 

T10 20-0 Pirod 105219 (12x2) 20.03 10.02 28.4 9.42 254.85 

1 P u I $Po controls
# Based on net area of leg in section below 

Truss-Leg Diagonal Data 

Section Elevation Diagonal Size Ld KUr $Pn A Vu 
No. ft ft K in2 K 

T4 130-120 0.5 1.48 121.0 165.67 0.20 1.18 
T5 120 -100 0.5 1.47 120.0 238.57 0.20 0.98 
TS 100 • 80 0.5 1.47 120.0 238.57 0.20 0.30 
T7 80 -60 0.5 1.46 119.0 324.71 0.20 0.28 
TB 60-40 0.5 1.46 119.0 324.71 0.20 0.27 
T9 40-20 0.625 1.45 94.4 424.12 0.31 0.31 

tnxTower Report - version 8.0.5.0 

$Pn 

K 

6.22 

8.40 

9P. 

K 

6.14 

4.94 

6.83 

$Pn 

K 

79.52 
106.69 

178.92 
165.67 
238.57 
238.57 
324.71 
324.71 
424.12 
424.12 

<pVn 

K 

3.39 
3.34 
3.34 
3.38 
3.38 
6.96 
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Ratio 

Pu 
S!Pn 

0.317 1

0.280 1 

Ratio 

� 
�Pn 

0.229 1 

0.536 1 

0.415 1 

Ratio 

� 
Pn 

0.232 1 

0.713 1 

# 

0.765 1 

0.812 1 

0.666 1 

0.748 1 

0.610 1 

0.670 1 

0.559 1 

0.001 1 

Stress 
Ratio 

0.351 
0.295 
0.093 
0.084 
0.080 
0.046 



180 Ft Self Support Tower Structural Analysis 
Project Number 64120-0001.001.8700 

Section 
No. 
T10 

Section 
No. 

T1 
T2 
T3 
T4 
T5 
T6 
T7 

TB 
T9 
T10 

Elevation 
ft 

20-0 

Elevation 

ft 

180 - 170 
170-150 
150 -130 
130-120
120 -100 
100 -80 
80-60
60-40
40-20
20-0 

1 P u I tpPn controls

Section Elevation 
No. 

ft 

T1 180 -170 
T2 170-150 
T3 150 -130 

1 P u I cjlPn controls

Section Elevation 
No. 

ft 

T1 180-170
T2 170 -150
T3 150 -130

1 P u I $Pn controls

Section Elevation 
No. 

ft 

T1 180-170
T2 170 -150 
T3 150 -130

Diagonal Size 

0---:-1,25 

Ld 
ft 

1.45 

KVr 

94.4 

cj)Pn 
K 

424.12 

A 
in2

0.31 

Vu 
K 

0.94 

Diagonal Design Data (Tension) 

Size L Lu KVr A Pu 

ft ft ln2 K 

3/4"solid 4.59 2.22 142.3 0.44 3.40 
7/8" solid 5.04 2.44 134.0 0.60 5.85 
1"solld 5.12 2.47 118.7 0.79 6.43 

L 2.5 X 2.5 X 3/16 11.42 4.98 80.0 0.52 7.64 
L 2.5 x 2.5 x 3/16 11.93 5.38 86.2 0.52 5.90 
L 2.5 X 2.5 X 3/16 13.80 6.33 100.7 0.52 4.95 

L 3 x 3 x 3/16 15.24 7.08 93.1 0.66 5.41 
L3x3x3/16 16.80 7.88 103.4 0.66 5.85 
L 3 X 3x 5/16 18.45 8.68 116.3 1.01 6.51 
L3x3x5/16 20.16 9.54 127.6 1.01 7.83 

Horizontal Design Data (Tension) 

Size L Lu KVr A 

ft ft in2 

3/4" solid 4.00 3.88 248.0 0.44 
3/4" solid 4.37 4.20 268.9 0.44 
7/8" solid 4.57 4.39 240.6 0.60 

Toe Girt Design Data (Tension) 

Size 

7/8" solid 
7/8" solid 
1" solid 

L 

ft 

4.00 
4.01 
4.51 

Lu KVr A

ft in2 

3.88 212.6 0.60 
3.85 211.1 0.60 
4.33 207.7 0.79 

Pu 

K 

0.65 
1.08 
2.11 

Pu 

K 

1.72 
1.97 
2.39 

Bottom Girt Design Data (Tension) 

Size 

7/8" solid 
7/8" so(,id 
1" solid 

L Lu 

ft ft 

4.00 3.88 
4.49 4.32 
4.99 4.80 

KVr A Pu 

1n2 K 

212.6 0.60 1.48 
236.9 0.60 2.70 
230.3 0.79 3.02 

tnxTower Report -version 8.0.5.0 

q,Vn 
K 

6.96 

QPn 

K 

19.88 

27.06 
35.34 
22.55 
22.55 
22.55 
28.67 
28.67 
44.05 
44.05 

QPn 

K 

19.88 
19.88 
27.06 

¢Pn 

K 

27.06 
27.06 
35.34 

cjlPn 

K 

27.06 
27.06 
35.34 
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Stress 
Ratio 
0.136 

Ratio 
p� 

Pn 
0.171 1 

0.216 1 

0.182 1 

0.339 1 

0.262 1 

0.219 1 

0.189 1 

0.204 1 

0.148 1 

0.178 1 

Ratio 
Pu 

Pn 
0.033 1 

0.054 
0.078 1 

Ratio 
Pu 

---

�Pn 
0.064 1 

0.073 1 

0.068 1 

Ratio 
Pu 

·Pn
0.055 1 

0.100 1 

o.oa5 1 



180 Ft Seff Support Tower Structural Analysis 
Project Number 64120-0001. 001. 8700 

1 P u I q,P0 controls

Section Elevation Component 
No. ft Type 

T1 180- 170 Leg 
T2 170 -150 Leg 
T3 150-130 Leg 
T4 130 • 120 Leg 
TS 120-100 Leg 
T6 100 • BO Leg 
T7 80-60 Leg 
TB 60- 40 Leg 
T9 40- 20 Leg 

T10 20-0 Leg 
T1 180 - 170 Diagonal 
T2 170 • 150 Diagonal 
T3 150- 130 Diagonal 
T4 130- 1,20 Diagonal 

T5 120 - 100 Diagonal 

TS 100 - 80 Diagonal 
T7 80-60 Diagonal 
TB 60- 40 Diagonal 
T9 40- 20 Diagonal 

T10 20- 0 Diagonal 
T1 180 - 170 Horizontal 
T2 170-150 Horizontal 
T3 150-130 Horizontal 
T1 180 -170 Top Girt 
T2 170 -150 Top Girt 
T3 150 -130 Top Girt 
T1 180 -170 Bottom Girt 
T2 170-150 Bottom Girt 
T3 150 • 130 Bottom Girt 

tnxTower Report - version 8.0.5.0 

Section Caeacit� Table 

Size 

1 1/2" solid 
2" solid 

2 1/4" solid 
Pirod 105244 (12x1.25) 
Pirod 105217 (12x1.5) 
Pirod 105217 (12x1.5) 

Pirod 105218 (12x1.75) 
Pirod 105218 (12x1.75) 

Pirod 105219 (12x2) 
Pirod 105219 (12x2) 

3/4"solid 
7/8" solid 
1" solid 

L 2.5 X 2.5 X 3/16 

L 2.5 X 2.5 X 3/16 

L 2.5 X 2.5 X 3/16 
L 3 X 3 X 3/16 
L 3 X 3 X 3/16 
L 3 X 3 X 5/16 
L 3 x 3  x 5/16 

3/4" solid 
3/4" solid 
7/8" solid 
7/8" solid 
7/8" solid 
1" solid 

7/8" solid 
718" solid 
1" solid 

Critical p 

Element K 

2 -18.88
38 76.12

102 -140.88
166 -142.27
175 -170.22
190 -192.89 
205 -216.09
220 -239.34
235 -263.48 
250 -286.35 
12 -3.41
48 -5.89

161 -6.48 

173 -8.24 

186 -5.63 

194 -5.19
209 -5.61 
224 -6.05 
239 -6.76
254 -8.56 

30 -0.49 
59 -0.92

158 -1.92
5 -1.72

42 -1.97 
106 -2.35 

7 -1.40
45 -2.65

107 -2.83 
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eP-., % Pass 
K Capacity Fail 

54.43 34.7 Pass 
106.69 71.3 Pass 
148.69 94.7 Pass 
142.49 99.8 Pass 
214.86 79.2 Pass 
214.86 89.8 Pass 
300.68 71.9 Pass 
300.68 79.6 Pass 
399.87 65.9 Pass 
399.87 71.6 Pass 

6.09 56.0 Pass 
9.34 63.1 Pass 

15.16 42.8 Pass 
13.56 60.8 Pass 

71.6 (b) 
11.92 47.2 Pass 

55.3(b) 
8.66 60.0 Pass 
12.12 46.3 Pass 
9.79 61.8 Pass 
12.87 52.5 Pass 
10.64 80.5 Pass 
3.31 14.9 Pass 
2.82 32.7 Pass 
4.79 40.0 Pass 
6.14 28.1 Pass 
6.22 31.7 Pass 
8.40 28.0 Pass 
6.14 22.9 Pass 
4.94 53.6 Pass 
6.83 41.5 Pass 

Summary 
Leg (T4) 99.8 PaBS 
Diagonal 80.5 Pass 

(T10) 
Horizontal 40.0 PaBS 

(T3) 
Top Girt 31.7 Pass 

(T2} 
Bottom Girt 53.6 Pass 

(T2) 
Bolt 71.6 Pass 

Checks 
RATING= 99.8 Pass 
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P.·F PAULJ.FORD
;I & COMPANY 

250 E Broad St, Ste 600 • Columbus, OH 43215 
Phone 614.221.6679 www.pauljford.com 

.�Tower 

Loads 
Uplift: �kips 

1!....Jklps 
1.00- I Maximum Ratio 

Shear: 

Existing Anchor Rod 
Anchor Rod Condition (n) 
Anchor Rod 111 
Anchor Rod Quantity 
Anchor Rod Grade : 
Fy: 
Fu: 
Threads per lrich 
Total Net Tensile Area 
ci,: 
Total Anchor Rod Capacity .PR.it 
Anchor Rod Ratio : 

con"""'\ ..n.. 

I'= t
SECTION A•A 

Detail Type (a) 
,Zr�.4� 

0.55 
1 1/4 in 

6 
F1554 Gr. 105 

105 ksi 
125 ksi 
7 

5.81 ir
l 

0.8 
581.47 kip 

I o.522 I 

B 

toe.TI[:�.� 
SECTION B-13 

Detail Type (b) 
� C (),7() 

-
I 

Page 1 of � 
By MTB Date �020 
Project # 641-20-0001 

Rod Capacity • TIM3 

C 0 
0 

con=wt•- ��G 
1111""' 

�/

G!l)Ul 

---\_ �
SECTION C·C 

Detail Type (c) 
??. • p, !iS 

SECTION D-D 

Detail Type (d) 
(Sea Nate 1 below) 

q_• (7.$'1 



PJF Job No. 64118-0001 P roject Name: West Hartford 
Factored Foundation Loads; Comp Uplift 

Factored Axial Load (+Comp, -Ten) = � �kips 
Factored Horiz. Load at Top of Pier= __E__ �kips 
Factored OTM at Top of Pier= 

bBE!2 Besistance and Load Factors: 
<I> 

Soil Bearing= 0.75 
SoUWelght= D.75 
Concrete Weight= D.75 

Sojl l!C2eerties; 
Depth to Water Table = 
Uplift Cone from 
Depth to Ignore for Uplift and PP = 

Layer Soil Cohealon Friction 

Tok Density Angle 

ft pcf ksf degrees 

3.6 100 

Dimensions: 
Pier Shape= 
Pier Width= 

0 

Pier Height above Grade = 
Dep th to Bottom of Footing = 
Footing Thickness= 
Footing Width, B = 
Footing Length, L = 

Concrete: 
Concrete Strength = 
Rebar Strength = 

Summary Besults: 

28 

0 __ o_ 

Dead Load Factors 

1.2 o:e 
12 o:e 
--- ---

99 ft 
Top offooting 
3.33 ft 

-

Ult Depth 

Bearin9 

ksf ft 

12 3.60 

Square 
13.5 ft Square 

--0:S-ft 
3.li ft 

--rr-tt 
""°T3'T"ft 

13.5 ft 

3 ksi 
�ksi 

Required Available 
1.999 ksf 9.000 ksf 

k-ft 

Maximum Net Soil Bearing = 
Uplift= 2io.o kips 96Akips 

"""o.ooo ksi "'""ii.'i59 ksi 
� kips ""'lii.i"" kips 
o.oii4 in/ in �in/ in 

Engineer: MTB page 1 

13.5 ft Square 
Concrete Vol = 

"-. 1 • • 1 """-�"'� 

= 

� 

(14) #9 RebarL lt11 �, 

424.2 kips 

12.991 ft 

13.5 ft X 13.5 ft 

�l 

,t::: 

IO 
C') 

1.999 ksf 

�I 
¢:: 

,.; 

Total Pad Reinf Stl = 28.00 in"2 >= 12.25 in"2 = Min Stl, OK 
Total Pier Reinf Sti = 

---

Footing Thickness= 3.60 ft>= 0.75 ft= Min Ftg Thk, OK 

Stress Ratio = 
Stress Ratio = 
Stress Ratio = 

Punching Shear Stress = 
Bending Shear Stress = 
Bending Moment = 
Cone Pier Reinforcing Steel = 

---
-

-
-Rebar Unknown 

0.0% In Punching Shear 
"""'ii.w.- in Bending Shear 

9.1% in Bending Moment 

V4.;l, Effective 01/31/2017 



P.JF 
PAUL J. FORD
& COMPANY 

250 E Broad St, Ste 600 • Columbus. OH 43215 
Phone 614.221.6679 www.pauljford.com 
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STANDARD CONDITIONS FOR FURNISHING OF PROFESSIONAL ENGINEERING SERVICES ON 
EXISTING STRUCTURES BY PAUL J. FORD AND COMPANY 

1) Paul J. Ford and Company has not made a field inspection to verify the tower member sizes or the
antenna/coax loading. If the existing conditions are not as represented on these drawings, we should be
contacted immediately to evaluate the significance of the deviation.

2) No allowance was made for any damaged, missing, or rusted members. The analysis of this tower
assumes that no physical deterioration has occurred in any of the structural components of the tower and
that all the tower members have the same load carrying capacity as the day the tower was erected.

3) It is not possible to have all the detailed information to perform a thorough analysis of every structural
sub-component of an existing tower. The structural analysis by Paul J. Ford and Company verifies the
adequacy of the main structural members of the tower. Paul J. Ford and Company provides a limited
scope of service in that we cannot verify the adequacy of every weld, plate connection detail, etc.

4) This tower has been analyzed according to the minimum design wind loads recommended by the
Telecommunications Industry Association Standard ANSI/TIA-222-G. If the owner or local or state
agencies require a higher design wind load, Paul J. Ford and Company should be made aware of this
requirement.

5) The enclosed sketches are a schematic representation of the tower that we have analyzed. If any material
is fabricated from these sketches, the contractor shall be responsible for field verifying the existing
conditions and for the proper fit and clearance in the field.

6) Miscellaneous items such as antenna mounts etc. have not been designed or detailed as a part of our
work. We recommend that material of adequate size and strength be purchased from a reputable tower
manufacturer.

tnxTower Report - version 8.0.5.0 
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1 General Site Summary 

1.1 Report Summary 

AT&T MobDity, LLC Summarv 
Max Cumulative Simulated RFE Level on the <1% General Public Limit 
Ground 
Compliant per FCC Rules and Reaulaflons? Will Be Compliant 
Compliant per AT&T Mobility, LLC's Poffcv? No 

The following documents were provided by the client and were utilized to create this 
report: 

RFDS: 10071358. AS BUILT RFDS. CTL05259. 

CD's: 10071358.AE201.FINALCDCD.LTE.RFMod.Rev1 .09.24.2019 

RF Powers Used: Max RRH Power 

1.2 fall Arrest Anchor Point Summary 

Fall Arrest Parapet Available Parapet Height 
Anchor& (Y/N) (Inches) 

Parapet Info 
Roof Safety Info N N/A 

Fall Arrest Anchor 
Avallable (Y /N) 

N 

AT&T rropfletary Qnlemal use only). Nol for use oc disclosure outside the AT&T companies. except under-n agreemenl. 02019 AT&T lnleleclual property. AD rights relefYed. 
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Signage 

Locations 

Access 
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AT&T 

Signage 
Locaffons 
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1.3 Signage Summary 

a. rre-:.11e v1s11 At&l :.1anaae 1tx1snna lt 

I I .. 

I I 
Information 1 Information 2 Notice 

b. Proposed AT&T s=

D I I .. 

I I 
lnfonn9tion 1 lnfonnatlon 2 Notice 

SITESAFE 

anaaeJ 
l • •.• 

.. & 

Notice2 Coution 

.:-.--. .. 
.. £ 

Nottce.2 Cc;iution 

.. 

£ 
Caution2 

. .. 

£ 
Caution2B 
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... I •1
Wamino Womino2 

... I ... 

( 
Wamina Woming2 

ATr.r rroprtelary Ontemal use only). Not !of use or dlsckmne outside Ille AT&T companies, except under wrllten agreemem. 02019 AT&T lmelectual properly. AR rlghh reserved. 
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2 Scale Maps of Site 

The following diagrams are included: 

• Site Scale Map
• RF Exposure Diagram
• RF Exposure Diagram - All Sector Detailed View
• RF Exposure Diagram - Elevation View
• AT&T Mobility, LLC Contribution

ATI.T Proprietary �nlemal use only). Nollor use oc dlsclos111e outside the ATI.T companies, excep uncler wrtHen agreement. 02019 AT&T lnleleclual property. Al rfghls reserved. 
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Ant ID 
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2 
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3 Antenna Inventory 

.... , ..

SITEsiAFE 

The following antenna inventory was obtained by the customer and was utilized to create the site model diagrams: 

Ant 

Antenna Mak• & 1X freq lu HarlW ..... , __ l'ower Misc Total EIP 

Operator Model Type (MHz) Technology (Deg) (Deg) (ft) , __ Type Unit Loa TX Count (Walls) 

AT&T MOBIUTY LLC Powerwave 7770 Panel 850 UMlS 0 82 4.6 40 TPO Watt 0 1 566.3 

AT&T MOBILITY LLC Ccl OPA-65R-lCUu-H6 Panel 722 LTE 0 66.4 6 80 TPO Watt 0 1 1256.3 

AT&T MOBILITY LLC Ccl OPA-65R-lCUU-H6 Panel 850 LTE 0 59.l 6 120 TPO Woll 0 1 2265.6 

AT&T MOBILITY LLC Cci OPA-65R-lCUU-H6 Panel 2300 LTE 0 63.7 6 100 TPO Walt 0 I 3206.3 

AT&T MOBILITY LLC Kolhreln-Scalo 800- Panel 763 LTE 0 63.9 6.6 160 TPO Walt 0 1 2845.2 

10965 

AT&T MOBILITY LLC Kalhreln-Scalo 800- Panel 2100 LTE 0 65.2 6.6 160 TPO Walt 0 1 7114.1 

10965 

AT&T M0SIU1Y LLC Ccl OPA-65R-lCUU-H6 Panel 737 LTE 0 66.4 6 60 TPO Walt 0 1 942.2 

ATU MOBILITY LLC Cci OPA-65R-lCUU-H6 Panel 1900 LTE 0 61.9 6 160 TPO Walt 0 1 4678.6 

AT&T MOBILITY LLC Powerwave 7770 Panel 850 UMlS 120 82 4.6 40 TPO Walt 0 1 566.3 

AT&T MOBILITY LLC Ccl OPA-65R-lCUU-H6 Panel 722 LTE 120 66.4 6 80 TPO Walt 0 1 1256.3 

AT&T MOSILITY LLC Ccl OPA-65R-lCUU-H6 Panel 850 LTE 120 59.1 6 120 TPO Watt 0 1 2265.6 

AT&T MOBILITY LLC Ccl OPA-65R-lCUU-H6 Panel 2300 m 120 63.7 6 100 TPO Walt 0 1 3206.3 

AT&T MOBILITY LLC Kalhreln-Scata 800- Panel 763 LTE 120 63.9 6.6 160 TPO Walt 0 I 2845.2 

10965 

AT&T MOBILITY LLC Kaltveln-Scata 800- Panel 2100 LTE 120 65.2 6.6 160 TPO Walt 0 1 7114.1 

10965 

AT&T MOBILITY LLC Ccl OPA-65R-lCUU-H6 Panel 737 LTE 120 66.4 6 60 TPO Walt 0 1 942.2 

AT&T MOBILITY LLC Ccl OPA-65R-lCUU-H6 Panel 1900 LTE 120 61.9 6 160 TPO Walt 0 1 4678.6 

AT&T MOSILITY LLC Powerwave 7770 Panel 850 UMTS 240 82 4.6 40 TPO Walt 0 1 566.3 

AT&T MOBIUTY LLC Ccl OPA-65R-lCUU-H6 Panel 722 LTE 240 66.4 6 80 TPO Walt 0 1 1256.3 

AT&T MOBIUTY LLC Cci OPA-65R-LCUU-H6 Panel 850 LTE 240 59.1 6 120 TPO Watt 0 l 2265.6 

AT&T MOBILITY LLC Cci OPA-65R-LCUU-H6 Panel 2300 LTE 240 63.7 6 100 TPO Waft 0 1 3206.3 

AT&T MOBILITY LLC Kafhreln-Scala 800- Panel 763 LTE 240 63.9 6.6 160 TPO Walt 0 1 2845.2 

10965 

AT&T MOBILITY LLC Kalhreln-Scala 800- Panel 2100 LTE 240 65.2 6.6 160 TPO Walt 0 1 7114.1 

10965 

AT&T MOBILITY LLC Ccl OPA-65R-lCUU-H6 Panel 737 LTE 240 66.4 6 60 TPO Walt 0 1 942.2 

AT&T MOBlllTY LLC Ccl OPA-65R-LCUU-H6 Panel 1900 LTE 240 61.9 6 160 TPO Walt 0 1 4676.6 

T-MOBILE Generic Panel 700 30 65 6.3 160 TPO Walt 0 1 2884.8 

T-MOBILE Generic Panel 1900 30 65 6.3 160 TPO Walt 0 1 6762.7 

T-MOBILE Generic Panel 2100 30 65 6.3 160 TPO Walt 0 1 5716.4 

T-MOBILE Generic Panel 700 150 65 6.3 160 TPO Walt 0 1 2884.8 

lt.ll.Tfniplatmy°(lrtlrnalUMon!V).NatbUNorcllc:ioM9CMlll»tt.Atar�-.cep1---apnma,f.mDftA1IJ�Pf'CIPlfl'r-AI ... ,....,... 
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AnlGok> z 

(did) (AGL) MOT EDT 

11.51 177.7' O' O' 

11.96 177' O' 3• 

12.76 177' O' 10' 

15.06 177' O' 30 

12.5 176.7' O' 10" 

16.48 176.7' O" 7" 

11.96 17
7 

O' 3• 

14.66 177' O' 7" 
11.51 177.7' O" O' 

11.96 177' O' 10" 

12.76 177' O" 10" 

15.06 177' O" 3• 

12.5 176.7' O" lO° 

16.48 176.7' O" 7• 

11.96 177' O" 10" 

14.66 177' O' 7• 

11.51 177.7' O" O' 

11.96 177' O' 6· 

12.76 177' O' 6" 

15.06 177' O' 3• 

12.5 176.7' O' 6· 

16.48 176.7' O" s• 

1 l.96 177' O' 6" 

14.66 177' O' 5• 

12.56 166.9' O' O' 

16.26 166.9' O" o• 

15.53 166.9' O' O' 

12.56 166.9' O' o• 



AntlO Operator 

17 T-MOBILE 

18 T-MOBILE 

19 T-MOBILE 

20 T-MOBILE 

21 T-MOBILE 

§1"1!:.��r.� 

Ant.nnaMakel. TX Fraq Az HorllW Len Power Power Misc TolalEIP AntGaln z 

Model Type (MHz) Tec:hnologv (Deg) (Deg) (ff) Power Type u .. Lou TX Count (Walls} (did) (AGL) 

Generic Panel 1900 150 65 6.3 160 TPO Watt 0 1 6762.7 16.26 166.9' 

Generic Panel 2100 150 65 6.3 160 TPO Walt 0 1 5716.4 15.53 166.9' 

Generic Panel 700 270 65 6.3 160 TPO Watt 0 1 28&4.8 12.56 166.9' 

Generic Panel 1900 270 65 6.3 160 TPO Watt 0 1 6762.7 16.26 166.9' 

Generic Panel 2100 270 65 6.3 160 TPO Watt 0 1 5716.4 15.53 166.9' 

Note: The Z reference Indicates the bottom of the antenna height above the main ,ite level, unle., otherwise Indicated. Effective Radiated Power (ERP ls 
provided by the operator or based on Sltesafe experience. The values used In the modeling may be greater than ae currently deployed. For other operators 
at this site the use of "Generic" as an antenna model or "Unknown" far a wireless operator means the lntorrnotlon with regord to operator, their FCC ffcense 
and/or antenna information was not available nor could II be secured wrile on stte. Othef operator's equipment, antenna models and powers used for 
modeRng are based on obtained lnlormaffon or Sitesale experience. 

Note: AT&T Mobfllty, LLC Is proposing to add SOARS remotes on antennas 2. 6 and 10. 

ATl.t........,[lrwrnalweor,,).Netlmwa•..._cd*le-.._.tAreffl1ICBl'*,eanp1undll'_......,mottA'IU......ceual�.Mllltfl� 
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4 Emission Predictions 

In the RF Exposure Simulations below, all heights are reflected with respect to main site level. In 
most rooftop cases this is the height of the main rooftop and in other cases this can be ground 
level. Each different height area, rooftop, or platform level is labeled with its height relative to 
the main site level. Emissions are calculated appropriately based on the relative height and 
location of that area to all antennas. The total analyzed elevations in the below RF Exposure 
Simulations are listed below. 

• Ground Level= O'
• Building= 20'

The Antenna Inventory heights are referenced to the same level. 

ATU l'roprlelary (lnlemal use only). Nol for use or dlsc;ic...., outside Ille ATU companies, except under wrfflen agreement. 02019 Al&T lnlelleclwl �- All rights reserved. 
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AT&T Mobility, LLC Contribution 
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5 Site Compliance 

5.1 Site Compliance Statement 
Upon evaluation of the cumulative RF emission levels from all operators at this site, RF 
hazard signage and antenna locations, Sitesafe has determined that: 

AT&T Mobility, LLC will be compliant when the remediation recommended in Section 5.2 
or other appropriate remediation is implemented. 

The compliance determination is based on General Public RFE levels derived from 
theoretical modeling, RF signage placement, proposed antenna inventory and the level 
of restricted access to the antennas at the site. Any deviation from AT&T Mobility, 
LLC's proposed deployment plan could result in the site being rendered non-compliant. 

Modeling is used for determining compliance and the percentage of MPE contribution. 

5.2 Actions for Site Compliance 
Based on FCC regulations, common industry practice, and our understanding of AT&T 
Mobility, LLC'S RF Safety Policy requirements, this section provides a statement 
of recommendations for site compliance. Recommendations have been proposed 
based on our understanding of existing access restrictions, signage, and an 
analysis of predicted RFE levels. 

AT&T Mobility, LLC will be made compliant if the following changes are implemented: 

Monopole Access Location 
(1} Yellow Caution 2B sign(s) required. 

Notes: 

• Any existing signage that conflicts with the proposed signage in this
report should be removed per AT&T Signage Posting Rules.

• Signage may already be in place. Sitesafe does not have record of any
existing signage because there were no previous visits or data supplied
regarding them. All remediation is based on a worst-case scenario.

ATI.T l'fl>pdelary {Internal use only). Nol lo, use o, dbclosure ouhlde lhe AT&T co,npanlet, except under wrttten agreement. 02019 ATI.T 1-eclual prope,ty. All rights reserved. 
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6 Reviewer Certification 

The reviewer whose signature appears below hereby certifies and affirms: 

That I am an employee of Site Safe, LLC, in Vienna, Virginia, at which place the staff and I 

provide RF compliance services to clients in the wireless communications industry; and 

That I am thoroughly familiar with the Rules and Regulations of the Federal 

Communications Commission (FCC) as well as the regulations of the Occupational Safety 

and Health Administration (OSHA), both in general and specifically as they apply to the 

FCC Guidelines for Human Exposure to Radio Frequency Electromagnetic Fields; and 

That I have thoroughly reviewed this Site Compliance Report and believe it to be true and 

accurate to the best of my knowledge as assembled by and attested to by Zyotty Thamsil. 

January 30, 2020 

� .a-- Anthony Handley

ATU Ploptlelary (Infernal use only). Nol for use or dlsclo,rne ovblde the AT&T companies, except under wrfllen ogreement. 02019 ATU lnlellectual -etty. Al rfglds re,erved. 
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Appendix A - Statement of Limiting Conditions 

Sitesafe has provided computer generated model (s) in this Site Compliance Report to 
show approximate dimensions of the site, and the model is included to assist the reader 
of the compliance report to visualize the site area, and to provide supporting 
documentation for Sitesafe's recommendations. 

Sitesaf e may note in the Site Compliance Report any adverse physical conditions, such 
as needed repairs, that Sitesafe became aware of during the normal research involved 
in creating this report. Sitesafe will not be responsible for any such conditions that do exist 
or for any engineering or testing that might be required to discover whether such 
conditions exist. Because Sitesafe is not an expert in the field of mechanical engineering 
or building maintenance, the Site Compliance Report must not be considered a 
structural or physical engineering report. 

Sitesafe obtained information used in this Site Compliance Report from sources that 
Sitesafe considers reliable and believes them to be true and correct. Sitesafe does not 
assume any responsibility for the accuracy of such items that were furnished by other 
parties. When conflicts in information occur between data collected by Sitesafe 
provided by a second party and data collected by Sitesafe, the data will be used. 

ATU l'loptlelary (Internal 111e onryi Nol for use ordlsclosure oublde lhe AT&T companies, except under wrttlen ogreemerl, 02019 Al&T lnlelectual property, All rlghls rese,ved, 
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Appendix B - Regulatory Background Information 

FCC Rules and Regulations 
In 1996, the Federal Communications Commission {FCC) adopted regulations for 
evaluating the effects of RF emissions in 47 CFR § 1.1307 and 1.1310. The guideline from 
the FCC Office of Engineering and Technology is Bulletin 65 ("OET Bulletin 65"}, Evaluating 
Compliance with FCC Guidelines for Human Exposure to Radio Frequency 
Electromagnetic Fields, Edition 97-01. published August 1997. Since 1996, the FCC 
periodically reviews these rules and regulations as per their congressional mandate. 

FCC regulations define two separate tiers of exposure limits: Occupational or 
"Controlled environment" and General Public or "Uncontrolled environment". The 
General Public limits are generally five times more conservative or restrictive than the 
Occupational limit. These limits apply to accessible areas where workers or the general 
public may be exposed to Radio Frequency {RF) electromagnetic fields. 

Occupational or Controlled limits apply in situations in which persons are exposed as a 
consequence of their employment and where those persons exposed have been made 
fully aware of the potential for exposure and can exercise control over their exposure. 

An area is considered a Controlled environment when access is limited to these aware 
personnel. Typical criteria are restricted access (i.e. locked or alarmed doors, barriers, 
etc.} to the areas where antennas are located coupled with proper RF warning signage. 
A site with Controlled environments is evaluated with Occupational limits. 

All other areas are considered Uncontrolled environments. If a site has no access controls 
or no RF warning signage it is evaluated with General Public limits. 

The theoretical modeling of the RF electromagnetic fields has been performed in 
accordance with OET Bulletin 65. The Maximum Permissible Exposure (MPE) limits utilized in 
this analysis are outlined in the following diagram: 

FCC Umlts for Maximum Pennlsslble Exposure (MPE) 
Pia- Equlvalent "-Denelly 

1000 
Occupational 

__ General Public 
r 100 +--""'""'"l"""T---'======-
j 
!: 
.§. 10-l-------�r-------

f 
J 0.1 +---- --------

0.01 +- --.---r---.---r--� 
0 10 100 1,000 10,000 

Frequency (MHz) 

AT&T l'R>pdelcsy (lnlemal use only). Not for use o, dl,c;losure ouhlde the AT&T companies. except under wrtHen agreeme,.. @2019 AT&T lnlelec:lval ..-ope,1y. All rights reserved. 

Page 17 



• §!!!f;.§.�f.:� J

Limits for Occupational/Controlled Exposure (MPE) 

Frequency Electric Magnetic Power AveragingTlme IEl2, 
Range Field Field Density (S} I H 12 or S (minutes}
(MHz) Strength (E) Strength (mW/cm2) 

(V/m) (H) (A/m)
0.3-3.0 614 1.63 (100)* 6 
3.0-30 1842/f 4.89/f (900/fl)* 6 
30-300 61.4 0.163 1.0 6 
300-1500 f/300 6 
1500- 5 6 

100,000

Limits for General Population/Uncontrolled Exposure (MPE) 
Frequency Electric Magnetic Power Averaging Time IE f 2, 
Range Field Field Density (S) f H 12 or S (minutes)
(MHz) Strength (E) Strength (mW/cm2) 

(V/m) {H! {A/m) 
0.3-1.34 614 1.63 (100)* 30 
1.34-30 824/f 2.19/f (180/f2)* 30 
30-300 27.S 0.073 0.2 30 
300-1500 - f/1500 30 
1500- 1.0 30 
100,000

f = frequency in MHz *Plane-wave equivalent power density

OSHA Statement 

The General Duty clause of the OSHA Act (Section 5) outlines the occupational safety 
and health responsibilities of the employer and employee. The General Duty clause in 
Section 5 states: 

(a) Each employer -

( 1) shall furnish to each of his employees employment and a place of
employment which are free from recognized hazards that are
causing or are likely to cause death or serious physical harm to his
employees;

(2) shall comply with occupational safety and health standards
promulgated under this Act.

(b) Each employee shall comply with occupational safety and health standards and
all rules, regulations, and orders issued pursuant to this Act which are applicable to
his own actions and conduct.

OSHA has defined Radiofrequency and Microwave Radiation safety standards for 
workers who may enter hazardous RF areas. Regulation Standards 29 CFR § 1910.147 
identify a generic Lockout/Tagout procedure aimed to control the unexpected 
energization or startup of machines when maintenance or service is being performed. 

ATLT �roprlelary Pnlemal use only). Nol !Of use o, disclosure oulslde lhe ATLT C«nJ>WNS, except under written agreemerl. <22019 AT&T lrleleclual propefly. All rlgllls reserved. 
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Appendix C - Safety Plan and Procedures 

The following items are general safety recommendations that should be administered 
on a site by site basis as needed by the carrier. 

General Maintenance Work: Any maintenance personnel required to work immediately 
in front of antennas and / or in areas indicated as above 100% of the Occupational 
MPE limits should coordinate with the wireless operators to disable transmitters during 
their work activities. 

Training and Qualfflcation Verification: Alf personnel accessing areas indicated as 
exceeding the General Population MPE limits should have a basic understanding of 
EME awareness and RF Safety procedures when working around transmitting antennas. 
Awareness training increases a worker's understanding to potential RF exposure 
scenarios. Awareness can be achieved in a number of ways (e.g. videos, formal 
classroom lecture or internet-based courses). 

Physical Access Control: Access restrictions to transmitting antennas locations is the 
primary element in a site safety plan. Examples of access restrictions are as follows: 

• Locked door or gate
• Alarmed door
• Locked ladder access
• Restrictive Barrier at antenna (e.g. Chain link with posted RF Sign}

RF Signage: Everyone should obey all posted signs at all times. RF signs play an 
important role in properly warning a worker prior to entering into a potential RF Exposure 
area. 

Assume all antennas are active: Due to the nature of telecommunications transmissions, 
an antenna transmits intermittently. Always assume an antenna is transmitting. Never 
stop in front of an antenna. If you have to pass by an antenna, move through as quickly 
and safely as possible thereby reducing any exposure to a minimum. 

Maintain a 3-foot clearance from all antennas: There is a direct correlation between the 
strength of an EME field and the distance from the transmitting antenna. The further 
away from an antenna, the lower the corresponding EME field is. 

Site RF Emissions Diagram{s}: Section 4 of this report contains RF Diagram(s) that outline 
various theoretical Maximum Permissible Exposure (MPE) areas at the site. The modeling 
is a worst-case scenario assuming a duty cycle of l 00% for each transmitting antenna at 
full power. This analysis is based on one of two access control criteria: General Public 
criteria means the access to the site is uncontrolled and anyone can gain access. 
Occupational criteria means the access is restricted and only property trained 
individuals can gain access to the antenna locations. 

AT&T Propdelary (Internal use only). Nol for use or dlsctosure ouhlde the AT&T companies, except under wrlllen agreement. 02019 ATI.T lnlelleclual _.,iy. All itghls reserved. 
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Appendix D - RF Emissions 

The RF Emissions Simulation(s) in this report display theoretical spatially averaged 
percentage of the Maximum Permissible Exposure for all systems at the site unless 
otherwise noted. These diagrams use modeling as prescribed in OET Bulletin 65 and 
assumptions detailed in Appendix E. 

The key at the bottom of each RF Emissions Simulation indicates percentages displayed 
referenced to FCC General Public Maximum Permissible Exposure (MPE) limits. Color 
coding on the diagram is as follows: 

• Areas indicated as Gray are predicted to be below 5% of the MPE limits. Gray
represents areas more than 20 times below the most conservative exposure limit.
Gray areas are accessible to anyone.

• Green represents areas are predicted to be between 5% and 100% of the MPE
limits. Green areas are accessible to anyone.

• Blue represents areas predicted to exceed the General Public MPE limits but are
less than Occupational limits. Blue areas should be accessible only to RF trained
workers.

• Yellow represents areas predicted to exceed Occupational MPE limits. Yellow
areas should be accessible only to RF trained workers able to assess current
exposure levels.

• Red represents areas predicted to have exposure more than 10 times the
Occupational MPE limits. Red indicates that the RF levels must be reduced prior to
access. An RF Safety Plan is required which outlines how to reduce the RF energy in
these areas prior to access.

If trained occupational personnel require access to areas that are delineated as above 
100% of the limit. Sitesafe recommends that they utilize the proper personal protection 
equipment (RF monitors}, coordinate with the carriers to reduce or shutdown power, or 
make real-time power density measurements with the appropriate power density meter 
to determine real-time MPE levels. This will allow the personnel to ensure that their work 
area is within exposure limits. 

ATI.T l'ropdelcsy (lnlemal use only� Nol for use or dlsclosuie outside the ATI.T companies, except under written agreemed. ;>2019 ATI.Tlnlellectual pn,pe,ty. Al rights reserved. 
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Appendix E - Assumptions and Definitions 

General Model Assumptions 
In this site compliance report, it is assumed that all antennas are operating at full power 
at all Hmes. Software modeling was performed for all transmitting antennas located on 
the site. Sitesafe has further assumed a l 00% duty cycle and maximum radiated power. 

The modeling is based on recommendations from the FCC's OET-65 bulletin with the 
following variances per AT&T guidance. Reflection has not been considered in the 
modeling, i.e. the reflection factor isl .O. The near/ far field boundary has been set to 1.5 
times the aperture height of the antenna and modeling beyond that point is the lesser of 
the near field cylindrical model and the far field model taking into account the gain of 
the antenna. 

The site has been modeled with these assumptions to show the maximum RF energy 
density. Areas modeled with exposure greater than 100% of the General Public MPE level 
may not actually occur but are shown as a prediction that could be realized. Sitesafe 
believes these areas to be safe for entry by occupationally trained personnel utilizing 
appropriate personal protective equipment (in most cases, a personal monitor). 

Use of Generic Antennas 
For the purposes of this report, the use of "Generic" as an antenna model, or "Unknown" 
for an operator means the information about a carrier, their FCC license and/or antenna 
information was not provided and could not be obtained while on site. In the event of 
unknown information, Sitesafe will use our industry specific knowledge of equipment, 
antenna models, and transmit power to model the site. If more specific information can 
be obtained for the unknown measurement criteria, Sitesafe recommends remodeling 
of the site utilizing the more complete and accurate data. Information about similar 
facilities is used when the service is identified and associated with a particular antenna. 
If no information is available regarding the transmitting service associated with an 
unidentified antenna, using the antenna manufacturer's published data regarding the 
antenna's physical characteristics makes more conservative assumptions. 

Where the frequency is unknown, Sitesafe uses the closest frequency in the antenna's 
range that corresponds to the highest Maximum Permissible Exposure (MPEJ, resulting in 
a conservative analysis. 
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Appendix F - Definitions 

5% Rule-The rules adopted by the FCC specify that, in general, at multiple transmitter 
sites actions necessary to bring the area into compliance with the guidelines are the 
shared responsibility of all licensees whose transmitters produce field strengths or power 
density levels at the area in question in excess of 5% of the exposure limits. In other 
words, any wireless operator that contributes 5% or greater of the MPE limit in an area 
that is identified to be greater than 100% of the MPE limit is responsible for taking 
corrective actions to bring the site into compliance. 

Compliance - The determination of whether a site complies with FCC standards with 
regards to Human Exposure to Radio Frequency Electromagnetic Fields from 
transmitting antennas. 

Decibel (dB) - A unit for measuring power or strength of a signal. 

Duty Cycle - The percent of pulse duration to the pulse period of a periodic pulse train. 
Also, may be a measure of the temporal transmission characteristic of an intermittently 
transmitting RF source such as a paging antenna by dividing average transmission 
duration by the average period for transmission. A duty cycle of 100% corresponds to 
continuous operation. 

EffecHve (or Equivalent) Isotropic Radiated Power (EIRPJ - The product of the power 
supplied to the antenna and the antenna gain in a given direction relative to an 
isotropic antenna. 

EffecHve Radiated Power (ERP) - The product of the power supplied to the antenna and 
the antenna gain in a given direction relative to a half-wave dipole antenna. 

Gain (of an antenna) - The ratio of the maximum power in a given direction to the 
maximum power in the same direction from an isotropic radiator. Gain is a measure of 
the relative efficiency of a directional antenna as compared to an omnidirectional 
antenna. 

General Population/Uncontrolled Environment- Defined by the FCC as an area where 
RF exposure may occur to persons who are unaware of the potential for exposure and 
who have no control over their exposure. General Population is also referenced as 
General Public. 

Generic Antenna - For the purposes of this report, the use of "Generic" as an antenna 
model means the antenna information was not provided and could not be obtained 
while on site. In the event of unknown information, Sitesafe will use its industry specific 
knowledge of antenna models to select a worst-case scenario antenna to model the 
site. 

Isotropic Antenna - An antenna that is completely non-directional. In other words, an 
antenna that radiates energy equally in all directions. 

Maximum Measurement - This measurement represents the single largest measurement 
recorded when performing a spatial average measurement. 

Maximum Permissible Exposure (MPE) - The rms and peak electric and magnetic field 
strength, their squares, or the plane-wave equivalent power densities associated with 
these fields to which a person may be exposed without harmful effect and with 
acceptable safety factor. 
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Occupational/Controlled Environment - Defined by the FCC as an area where RF 
exposure may occur to persons who are aware of the potential for exposure as a 
condition of employment or specific activity and can exercise control over their 
exposure. 

OET Bulletin 65 -Technical guideline developed by the FCC's Office of Engineering and 
Technology to determine the impact of RF exposure on humans. The guideline was 
published in August 1997. 

OSHA (Occupational Safety and HeaHh Administration) - Under the Occupational Safety 
and Health Act of 1970, employers are responsible for providing a safe and healthy 
workplace for their employees. OSHA's role Is to promote the safety and health of 
America's working men and women by setting and enforcing standards; providing 
training, outreach and education; establishing partnerships; and encouraging continual 
process Improvement in workplace safety and health. For more Information, visit 
www.osha.gov. 

Radio Frequency Exposure or Electromagnetic Fields - Electromagnetic waves that are 
propagated from antennas through space. 

Spatial Average Measurement-A technique used to average a minimum of ten (10) 
measurements taken in a ten (10) second interval from zero (0) to six (6) feet. This 
measurement is intended to model the average energy a 6-foot tall human body will 
absorb while present in an electromagnetic field of energy. 

Transmiffer Power Output (l"PO) - The radio frequency output power of a transmitter's 
final radio frequency stage as measured at the output terminal while connected to a 
load. 
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Appendix G - References 

The following references can be followed for further information about RF Health and 
Safety. 

Site Safe, LLC 
http://www.sitesafe.com 
FCC Radio Frequency Safety 
http://www.fcc.gov/encyclopedia/radio-freguency-safety 
National Council on Radiation Protection and Measurements (NCRP) 
http://www.ncrponline.org 
Institute of Electrical and Electronics Engineers, Inc., (IEEE) 
http://www.ieee.org 
American National Standards Institute (ANSI) 
http://www.ansi.org 
Environmental Protection Agency (EPA) 
http://www.epa.gov/radtown/wireless-tech.html 
National Institutes of Health (NIH) 
http://www.niehs.nih.gov/health/topics/ agents/emf/ 
Occupational Safety and Health Agency (OSHA) 
http://www.osha.gov/SLTC/radiofrequencyradiation/ 
International Commission on Non-Ionizing Radiation Protection (ICNIRP) 
http://www.icnirp.org 
World Health Organization (WHO) 
http://www.who.int/peh-emf / en/ 
National Cancer Institute 
http://www.cancer.gov/cancertopics/factsheet/Risk/cellphones 
American Cancer Society (ACS} 
http://www.cqncer.org/docroot/PED/content/PED 1 3X Cellular Phone Towers.asp?sit 
earea=PED 
European Commission Scientific Committee on Emerging and Newly Identified Health 
Risks 
http://ec.europa.eu/heolth/ph risk/committees/04 scenihr/docs/scenihr o 022.pdf 
Fairfax County, Virginia Public School Survey 
http://www.fcps.edu/fts/safety-security/ RFEESurvey/ 
UK Health Protection Agency Advisory Group on Non-Ionizing Radiation 
http://www.hpa.orq.uk/webw /HPAweb&HPAwebStandard/HPAweb C/1317133826368 
Norwegian Institute of Public Health 
http://www.fhi.no/dokumenter/545eea7147 .pdf 
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