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Alcatel-Lucent @

1 Robbins Road
Westford, MA 01886

August 10, 2015

State of Connecticut
Connecticut Siting Council
10 Franklin Square

New Britain, CT 06051

RE: CSC compliance extension (Sprint)

Carriann Mulcahy,

Thank you for taking my call this morning. Attached is the list of sites which would require extension and
due to staff changes | am unsure if these have been addressed with formal request to the Siting Council.

Can you please advise if you have received? If not — will you please accept as formal request for extension
as these are investigated for closure?

Sincerely,

M Digitally signed by Camille M. Mulligan
a I I I I e ° DN: cn=Camille M. Mulligan, o=Site Aquisition -
Alcatel-Lucent (contractor) for Sprint, ou=Sr
Regional Lead - Site Acq.,

L]
M u I I I a n email=camille.mulligan@alcatel-lucent.com, c=US
Date: 2015.08.10 09:29:57 -04'00'





, EM/TS :

EM-SPRINT-148-140116  |1605 Durham Hill Road Wallingford Yes 2/7/2014
EM-SPRINT-049-140124  |188 Moody Road Enfield Yes 2/14/2014
EM-SPRINT-132-140124  [151 Sand Hill Road South Windsor Yes 2/14/2014
EM-SPRINT-011-140127  |1021 Blue Hills Avenue Bloomfield Yes 2/14/2014
EM-SPRINT-044-140127 |60 Commerce Street East Haven Yes 2/14/2014
EM-SPRINT-093-140127  |389 Forbes Avenue New Haven Yes 2/14/2014
EM-SPRINT-131-140124 | 705 Andrews Street Southington No 2/14/2014
EM-SPRINT-144-140124 100 Quarry Road (aka 200 Quarry Road) Trumbull No 2/14/2014
EM-SPRINT-056-140207 |15 North Granby Road ) Granby Yes 2/21/2014
EM-SPRINT-088-140218 |37 Peach Orchard Road Naugatuck Yes 3/7/2014






EM-SPRINT-008-130130

93 Old Amity Road

Bethany

2/20/2013

EM-SPRINT-009-131008 8 Sky Hdge Drive Bethel Yes " No. 10/25/2013
EM-SPRINT-NEXTEL-014-130313 150 North Main Street Branford Yes . No No 4/5/2013
EM-SPRINT-017-131008 371 Terryville Avenue Bristol Yes. No No 10/25/2013
EM-SPRINT-018-130322 39 Carmen Hill Road Brookfield Yes " No . No 4/5/2013%
EM-SPRINT-NEXTEL-025-130313 1119 Summit Road Cheshire Yes " No' No 4/5/2013
EM-SPRINT-033-130920 179 Shunpike Road Cromwell Yes No No 10/4/2013
EM-SPRINT-034-130920 41 Padanaram Road Danbury Yes No No 10/4/2013
EM-SPRINT-069-130409 246 East Franklin Street Danielson Yes . No No 4/26/2013
EM-SPRINT-035-130322 126 Ledge Road Darien Yes No ~ No.. 4/5/2013%
EM-SPRINT-043-130311 310 Prestige Park Road East Hartford Yes . No | No © 4/5/2013
EM-SPRINT-047-131008 252 South Main Street East Windsor Yes No No 10/25/2013
EM-SPRINT-NEXTEL-049-130201 4 Oliver Road Enfield Yes "No. . No 3/1/2013
EM-SPRINT-051-130606 280 Morehouse Drive Fairfield Yes No ‘. No 6/28/2013
EM-SPRINT-052-130606 45 Maple Ridge Road Farmington N/A N/A " No.- 6/28/2013
EM-SPRINT-057-120122 363 Riversville Road Greenwich Yes No -No 2/14/2013
EM-SPRINT-057-131127 9 Sound Shore Dr., a/k/a 12 Sound Shore Drive Greenwich N/A N/A No - 12/16/2013
EM-SPRINT-059-130819 99 Briar Road Groton Yes - No. No 9/6/2013
EM-SPRINT-062-130509 Talmadge Road Hamden Yes " No “No 5/24/2013
EM-SPRINT-068-121226 136 Bulls Bridge Road Kent Yes “No- No 1/11/2013
EM-SPRINT-076-130819 135 New Road Madison Yes No ‘No 9/6/2013
EM-SPRINT-077-130828 Olcott Street a/k/a 250 Olcott Street Manchester Yes No No 9/13/2013
EM-SPRINT-080-131024 21 West Peak Drive Meriden Yes No' . No 11/8/2013
EM-SPRINT-081-130716 1 Service Road Middlebury Yes - No No 8/2/2013
EM-SPRINT-084-130124 528 Wheeler's Farm Rd. Milford Yes No. ‘No 2/13/2013
EM-SPRINT-086-130306 71 Maxley Hill Road Montville Yes No No 4/10/2013
EM-SPRINT-091-130606 302 Ball Pond Road New Fairfield N/A N/A No 6/28/2013
EM-SPRINT-NEXTEL-092-130313 115 Industrial Park Access Road New Hartford Yes . No - No | 4/5/2013
EM-SPRINT-095-131008 26 Washinton Street New London Yes No No -~ | 10/25/2013
EM-SPRINT-097-131008 8 Ferris Road Newtown Yes No No 10/25/2013
EM-SPRINT-097-131129 201 South Main St. Newtown Ves No- -~ No 12/16/2013
EM-SPRINT-103-121226 173/177 West Rocks Road Norwalk Yes No - . No 1/11/2013
EM-SPRINT-104-131112 2 Hinkley Hill Road Norwich N/A N/A - No 11/29/2013
EM-SPRINT-108-130215 20 Great Oak Road Oxford Yes “No - No 3/1/2013






EM-SPRINT-108-130401 133 Coppermine Road Oxford Yes No ‘No. 4/19/2013
EM-SPRINT-108-130712 338 Oxford Road Oxford Yes No’ No 7/26/2013
EM-SPRINT-109-130506 47-51 Unity Street Plainfield Yes No No 5/24/2013
EM-SPRINT-119-130314 47 Inwood Road Rocky Hill Yes  No No 4/5/2013
EM-SPRINT-119-130819 52 New Britain Avenue Rocky Hill Yes No No 9/6/2013
EM-SPRINT-120-130828 Lower County Road a/k/a 35 Lower County Road Roxbury Yes No No 9/15/2013
EM-SPRINT-126-130325 219 Nells Rock Road Shelton Yes No _No 4/15/2013
EM-SPRINT-126-130515 70 Platt Road Shelton Yes No No 5/31/2013
EM-SPRINT-128-131112 22 Wintonbury Road (aka 49a and 53 Wintonbury Road) Simsbury Yes No ~ No 11/29/2013
EM-SPRINT-130-130531 1432 Old Waterbury Road Southbury Yes " No - No 6,/21/2013
EM-SPRINT-135-130128 69 Guinea Road Stamford Yes - 'No " No 2/20/2013
EM-SPRINT-135-131112 366 Old Long Ridge Road Stamford Yes No - No 11/29/2013
EM-SPRINT-143-130712 350 Burr Mountain Road Torrington Yes No- ‘No. 7/26/2013
EM-SPRINT-151-131209 184 Garden Ciccle Waterbury N/A N/A " No 1/21/2014
EM-SPRINT-155-130828 345 North Main Steeet a/k/a 333 North Main Street West Hartford Yes 7 No - ~No 9/13/2013
EM-SPRINT-157-130701 56 Norfield Road Weston Yes No . No 7/22/2013
EM-SPRINT-164-130920 " [Windsor Avenue a/k/a 494 Windsor Avenue Windsor N/A N/A * - No 10/4/2013
EM-SPRINT-NEXTEL-166-130116 164 County Road Wolcott Yes No . No . 2/14/2013
EM-SPRINT-NEXTEL-167-130222 1116 Johnson Road Woodbridge Yes . No No 3/18/2013






				2015-08-10T09:29:57-0400

		Camille M. Mulligan










STATE OF CONNECTICUT

CONNECTICUT SITING COUNCIL

Ten Franklin Square, New Britain, CT 06051
Phone: {(860) 827-2935 Fax: (860) 827-2950
E-Mail: siting.council@ct.gov
www.ct.gov/csc

October 25, 2013

Melanie Howlett

HPC Wireless Services

22 Shelter Rock Lane, Building C
Danbury, CT 06811

RE:  EM-SPRINT-047-131008 — Sprint Spectrum L.P. notice of intent to modify an existing
telecommunications facility located at 232 South Main Street, East Windsor, Connecticut.

Dear Ms. Howlett:

The Connecticut Siting Council (Council) hereby acknowledges your notice to modify this existing
telecommunications facility, pursuant to Section 16-50j-73 of the Regulations of Connecticut State
Agencies with the following conditions:

e  Any deviation from the proposed modification as specified in this notice and supporting materials
with the Council shall render this acknowledgement invalid;

e Any material changes to this modification as proposed shall require the filing of a new notice
with the Council;

e Within 45 days after completion of construction, the Council shall be notified in writing that
construction has been completed;

¢ The validity of this action shall expire one year from the date of this letter;

e The applicant may file a request for an extension of time beyond the one year deadline provided
that such request is submitted to the Council not less than 60 days prior to the expiration;

e Prior to antenna installation, the structural modifications depicted in the Structural Assessment
188-Foor Self-Support Tower prepared by Ramaker & Associates dated June 3, 2013, and
stamped by James Skowronski, shall be implemented; and

e  Within 45 days following completion of the antenna installation, Sprint shall provide
documentation certified by a professional engineer that its installation complied with the
requirements of the structural analysis. '

The proposed modifications including the placement of all necessary equipment and shelters within the
tower compound are to be implemented as specified here and in your notice dated October 4, 2013. The
modifications are in compliance with the exception ¢riteria in Section 16-50j-72 (b) of the Regulations of
Connecticut State Agencies as changes to an existing facility site that would not increase tower height,
extend the boundaries of the tower site, increase noise levels at the tower site boundary by six decibels,
and increase the total radio frequencies electromagnetic radiation power density measured at the tower
site boundary to or above the standard adopted by the State Department of Environmental Protection
pursuant to General Statutes § 22a-162. This facility has also been carefully medeled to ensure that radio
frequency emissions are conservatively below State and federal standards applicable to the frequencies
now used on this tower.

This decision is under the exclusive jurisdiction of the Council. Please be advised that the validity of this
action shall expire one year from the date of this letter. Any additional change to this facility will require
explicit notice to this agency pursuant to Regulations of Connecticut State Agencies Section 16-50j-73.
Such notice shall include all relevant information regarding the proposed change with cumulative worst-

A
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October 25, 2013
Page 2

case modeling of radio frequency exposure at the closest point of uncontrolled access to the tower base,
consistent with Federal Communications Commission, Office of Engineering and Technology, Bulletin
65. Thank you for your attention and cooperation.

Very truly yours,

;,.;;"_,.:‘ /{ i

Acting Executive Director

MAB/CDM/em

¢: The Honorable Denise Sabotka Menard, First Selectman, Town of East Windsor
Laurie Whitten, Town Planner, Town of East Windsor
Balch Bridge Street Corporation






STATE OF CONNECTICUT

CONNECTICUT SITING COUNCIL
Ten Franklin Square, New Britain, CT 06051
Phone: (860) 827-2935 Fax: (860) 827-2950
E-Mail: siting.council@ct.gov
www.cl.gov/esc

August 10, 2015

Camille M. Mulligan

. Alcatel-Lucent
1 Robbins Road
Westford, MA 01886

RE: Compliance Extension Request

CONNECTICUT SITING COUNCHL

Affirmative Action / Equal Qpportunity Employer

EM-SPRINT-008-130130 93 Old Amity Road Bethany
EM-SPRINT-009-131008 8 Sky Edge Drive Bethel
EM-SPRINT-017-131008 371 Terryville Avenue Bristol
EM-SPRINT-018-130322 39 Carmen Hill Road Brookfield
.EIVI—SPRJI\TT—033—1309_20 179 Shunpike Road Cromwell -

| EM:-SPRINT-034-130920 41 Padanarem Road Danbury
EM-SPRINT-069-130409 246 Fast Franklin Street Danielson
EM-SPRINT-035-130322 . 126 Ledge Road Darien
EM-SPRINT-043-130311 310 Prestige Park Road Hast Hartford
EM-SPRINT-047-131008 232 South Main Street East Windsor
EM-SPRINT-051-130606 : _ | 280 Morehouse Dsive Fairfield
EM-SPRINT-052-130606 45 Maple Ridge Road Farmington
EM-SPRINT-057-120122 363 Riversville Road : Greenwich
EM-SPRINT-057-131127 9 Sound Shore Dr., 2,/k/a 12 Sound Shote Drive Greenwich
EM-SPRINT-059-130819 99 Briar Road Groton
EM-SPRINT-062-130509 Talmadge Road Hamden
EM-SPRINT-068-121226 136 Bulls Bridge Road Kent
EM-SPRINT-076-130819 135 New Road Madison

‘| EM-SPRINT-077-130828 Olcott Street a/k/a 250 Olcott Street Manchester
EM-SPRINT-080-131024 21 West Peak Drive ' Metiden
EM-SPRINT-081-130716 1 Setvice Road Middlebusy :
EM-SPRINT-084-130124 528 Whecler's Farm Rd. Milford
EM-SPRINT-091-130606 302 Ball Pond Road New Fairfield
EM-SPRINT-095-131008 26 Washinton Strect New London 1
EM-SPRINT-097-131008 8 Ferris Road Newtown |
EM-SPRINT-097-131129 201 South Main St. Newtown '
EM-SPRINT-103-121226 173/177 West Rocks Road Norwalk
EM-SPRINT-104-131112 2 Hinkley Hill Road Notwich
EM-SPRINT-108-130215 20 Great Osk Road Oxford :
_EM-SPRINT-108-130401 133 Coppermine Road Oxford
EM-SPRINT-108-130712 338 Oxford Road Oxford |
EM-SPRINT-119-130314 47 Tnwood Road Rocky Hill ]





EM-SPRINT-119-130819 52 New Britain Avenue Rocky Hill
EM-SPRINT-120-130828 Lower County Road a/k/a 35 Lower County Road Roxbury
EM-SPRINT-126-130325 219 Nells Rock Road ' Shelton
EM-SPRINT-126-130515 70 Platt Road ‘ Shelton
EM-SPRINT-128-131112 22 Wintonbury Road (aka 492 and 53 Wintonbury Road) | Simsbury
EM-SPRINT-130-130531 1432 Old Waterbury Road ' Southbury
EM-SPRINT-135-130128 69 Guinea Road Stamford
EM-SPRINT-135-131112 366 Old Long Ridge Road Stamford
EM-SPRINT-143-130712 350 Burr Mountain Road Tortington
EM-SPRINT-151-131209 184 Gatden Circle Watetbury
EM-SPRINT-155-130828 345 Notth Main Street a/k/a 333 North Main Street West Hartford
EM-SPRINT-157-130701 56 Notfield Road Weston
EM-SPRINT-164-130920 Windsor Avenue a/k/a 494 Windsor Avenue Windsor
EM-SPRINT NEXTEL-166-130116 Wolcott

Dear Ms. Mulligan:

164 County Road

The Connecticut Siting Council {Council) is in receipt of your letter dated August 10, 2015, submitted on
behalf of Sprint, requesting an extension of tite to submit notices of completion of construction and
associated post modification inspection reports for the above-teferenced exempt modifications that were

approved in 2013,

Please be advised that Council approval of these exempt modifications has expired. Therefore, any additional
changes to these facilities will require explicit notice to the Council pursuant to Regulations of Connecticut
State Agencies Section 16-50j-73 and a filing fee.

Thank you for your attention to this matter.

Sincerely,

Ml —

Melanie A. Bachman
Acting Executive Director

MAB/cm

p\scans\spris itrdenial i 1015.dpcx







HPC Wireless Services
22 Shelter Rock Lane.
Building C

Danbury, CT, 06810

P.: 203.797.1112

October 4, 2013

VIA OVERNIGHT COURIER

Connecticut Siting Council

10 Franklin Square

New Britain, Connecticut 06051

Attn: Ms. Melanie Bachman, Acting Executive Director

Re: Sprint Spectrum, L.P. — Exempt Modification
232 South Main Street (aka 236 South Main Street), East Windsor, Connecticut

Dear Ms. Bachman:

This letter and attachments are submitted on behalf of Sprint Spectrum, L.P. (“Sprint”).
Sprint is undertaking modifications to certain existing sites in its Connecticut system in order to
implement updated technology. Please accept this letter and attachments as notification,
pursuant to R.C.S.A. Section 16-50j-73, of construction that constitutes an exempt modification
pursuant to R.C.S.A. Section 16-50j-72(b)(2). In compliance with R.C.S.A. Section 16-50j-73, a
copy of this letter and attachments is being sent to the First Selectman of the Town of East
Windsor.

Sprint plans to modify the existing wireless communications facility owned by the Balch
Bridge Street Corporation and located at 232 South Main Street (aka 236 South Main Street),
East Windsor, (coordinates 41°-52°-37.8” N, 72°-36°-38.8” W). Attached are plan and elevation
drawings depicting the planned changes, and documentation of the structural sufficiency of the
structure to accommodate the revised antenna configuration, subject to modifications detailed in
the attached structural documentation. Also included is a power density report reflecting the
modification to Sprint’s operations at the site.

The changes to the facility do not constitute a modification as defined in Connecticut
General Statutes (“C.G.S.”) Section 16-50i(d) because the general physical characteristics of the
facility will not be significantly changed. Rather, the planned changes to the facility fall
squarely within those activities explicitly provided for in R.C.S.A. Section 16-50j-72(b)(2)-

1. Sprint will remove the existing six (6) CMDA antennas and add three (3) dual-
band panel LTE antennas on new pipe masts, on the existing T-frames at a centerline
height of approximately 123°. Sprint will also install six (6) RRHs (remote radio heads)
on new RRH pipes next to the antennas, also at a centerline height of approximately 123”.





Ms. Melanie Bachman
October 4, 2013

Page 2

During an interim period of up to one year, the six (6) existing CDMA antennas will
remain. Sprint will also install three (3) hybriflex cables along the existing coaxial cable
run, and will remove the coaxial cable at the end of the interim period. The proposed
modifications will not extend the height of the approximately 188 structure.

2. Sprint will replace the two (2) existing cabinets with three (3) similar cabinets, all
on the existing Concrete Pad. Sprint will also add a new surge suppressor, and place a
new fiber/power junction box on new posts on a proposed H-frame on the existing
platform, all on the existing Concrete Pad. The existing GPS antenna, on the existing Ice
Bridge, will be replaced by another GPS antenna. These changes will have no effect on
the site boundaries.

3 The proposed changes will not increase the noise level at the existing facility by
six decibels or more. The incremental effect of the proposed changes will be negligible.

4. The changes to the facility will not increase the calculated “worst case” power
density for the combined operations at the site to a level at or above the applicable
standard for uncontrolled environments as calculated for a mixed frequency site. As
indicated on the attached report prepared by EBI Consulting, Sprint’s operations at the
site will result in a power density of approximately 18.507%; the combined site
operations will result in a total power density of approximately 56.537%.

Please contact me by phone at (203) 610-1071 or by e-mail at mjhowlett@optonline.net

with questions concerning this matter. Thank you for your consideration.

Attachments

CC:

7 Respectfully yours,

/)

Honorable Denise Menard, First Selectman, Town of East Windsor
Balch Bridge Street Corporation (underlying property owner)






i
LE62ZE

GG | =l
GLE =l ”

R PP Sl

G4 GLE S8 o]

JGL'C =l ITWIE

NYd ININLIND3 ON NV 1d LNANIND3 435040%d

Tl LS
ALNNOD THOJLEVH
G090 L2 HOSANIM 1ev3
13THLG NIWW HLNCS 282

LY RA LN 1237 O

e IR

06OOXE0LD # ALIS b
WIMOL HOvE

i a0

tloaroio i Tad WMBdd e

GLE =l TWIE

s Lepabid 22 E3ETD

STUNSCIONA 0273k
QMY 43N0 OF Jad

!

1

— ™

| LNRAG DNILEIE = T
" / N
t

|

i

oonaL | wamod [1]

200 1 Ik ANVNI IS *GOEA B0

T L AT CNOIENTA da | €A

_nuﬂj.mq_uzu QUL \

o DA T § STEerd P LIEET

I 200iyd 32 FJEL.D NS 1-6/C IMAA0 L aNY WIM0L O Jdd \
i | H 236 "GLS0d Maty NO |7 LNiadS DNILSI o3
i | o IR GILNAOW XOR EUINDT ]
® | 404036 OL WAMCL NaMOdEdl A FAN | ¢ L
4 ! mﬁomaﬁ%%%,%ﬂmm (— 2 INGEHGE OIS040N . \ 1 [a; ¢ X,
4 | SNimba ey | T 7 4 N | = N
g | OL STND UG | | \Hﬂl % { | ] N
w, | — I 84500 i} ,_ il ™ a | \ 30004 | | A | \,
P | N y ) 201 LNdG | f
% ey | .Julf | N JEfE) | , 4 Tonuena | = NS
i i, | 2y e N - | I | B o
Al S 4 /0309 [ , [N 28 3
g '0350404d | N oniiera | |
» \
g —+ | aLlyo GGa0ov SHLGHE ,., % \ 2090 65200Y INUSHA
0 v Bk ,_ > N\
= - o
w I - —
m LENIGYD _ G |2 — \ ——l
4 sl i iy Gla- N | b q S /
4 e i st 0 2 aTes | | Y ~ :
@ ! ) v Ariad Aami | MH-U“E 7 | .\.ﬁ N Qa1
W ¢ T Qan0WTd 38 OL
s Ed | / E:
7 \ / | alayd ¥00dine
o 13MYvN LD N&IHLHEON 328 "VHNAINY G40 | \ / _Uf _ o caovian | | | . LNI%4% ONILGIG (T}
it oNILEEa AoV OL | | = , / Oy GANONTH | _
% HONNY1 SLENN ol 9e-sk-onesd | / ] p 23 0L vkl | | il
2| ¢ TAgOW Ay | | , v iz | / a1 B
3 NOISIA HEOMLIN 59 TALDA 036040H = | el I 7 NS BrlLeba | | \
% z-3/| WrLEa uum 1 \ b Il ;
1 " . *X0Q NOILRARLE) | / ;
3 WO IONTUITY WM 4301 GRGOIONA O | / / ! 1
&l gaeLoye-809 xed Q04 #~E¥9-600 ‘ouoUd S.a-AN gacodod | \ \ ! 4 é
m, £8ces M Auones neons suieQ 024 NOWd IR /
b danod ,unn.r,jmzmwk i 4 \ H ol-¢ 2 22 - O I
«] “ONI 'S3LYI00SSY B # | QASOATNNE i / “ - L S panaes S i
& agveo | 2UTUIKOD LTS DNUGIE
3 mm¥<E§ W AvaL e /] \ _ " i
5 NS ONLLENE -
- b/ avasEndnoa /01w 1
H LaNGYD GLaA alaonod [ | i
3 2260 BnoLrnuuL i 7 LNH4G DNILSHA _
HLIAY (O dd¥ME Ha .\ 29N
.f e um,_,h%m il SN2 DGy 20NE SINCNIYHD INLEHD / I
JudN7-133B21Y _1i---E-.l!ti?rn;lﬁi---lii..{L )
15206 S e PHIORD I xlllqlsll}lk.il}lt.l..liuﬂiiillllt!i1\l. i e —————— e G R

Kewieg iujdg 1680

- quuds | (Vg

STy P PR PV L

sip Le62ZENANE “Z"_‘(j‘aﬂuEGZm?Z‘\'l

B e

dpgiz - €102 20T L2 VL

i (D)

IR TS

SrivARATed
“n| SRS §PTL -

e
ST

]

541
574

P






ganINDEd GNIHENE Howan

SHISA TONY ACHL JALVI0S 20 TIHG WS ONNOWD il
AQQY "ONN HACCYT 20IN9IAYA TYHODYIC 158 il GNIHES
AN HHL NO QTGN 20 TIYHG ¥vd aNNOYS WamoL d

? JOET = | WIS
i NOILVAZ1d

“SEMOLNYE CHY oM [NEIMLIE Ny 39 [aglylaliiod

2CVIND AAIKO-HON HIVATS ANy “NOILIYHENGD 'NOIGIYX MO
~aw1G Alvnoagy 2AvH 1nd ~SAGEY HINOL A ONDED aHL
OL Wivd 19Tl ¥ NI GINOHS TdlA W24 uvd annoEd

oo 2P el

ELEE]

o

SALON 2

pfosgLasp LEEEEFTIAN- 27F [\ EG2TO06ZEN!

& 94 any TWIXvOD KL &Y NOUDTHIO ANVE KL NI BN e iar
i NOILYAN3 3418 | 2L ¥ O GRTIVLGNI ALLY3N 33 TTYHS GL5 INCNNCHD G|
° L s N
8 WaAL1AHS _ NN GNOILYONIWWO DT GHINNLOVNHTIA 23 QITWLSNI

3 - D.HWz.WOOQ mum‘n_ ..W.u.m e | NS 20 TG GLO0E TV ¥ CANGA AQINDAAYAN QLI KN
m 29090 1 S L NOZAA ONILERE | S NG “— 201Ed WHINIYHD DNILSHE THOL39 Wy CHAOHT SMENUNA NO AN Ty GNNO¥D HAMOL
: 13THLS NIV HLNOS 9E2 R K 10 ONIQ 3HL 2A0EY) WOLLOG ‘GNaR 3L MOTID doL ML LY
3 . eoswhaNER | NN LM SNIONACHS BNIGN QAONNCYD 38 TIVHS 163 TeiReoD ‘d

E N\ BNELTEHG ONIHEE] NHOLY

| : i /( e LNANGINDA IS DNILSIRE “GLHANETA L OL 03604¥3 38

i 0B0OXEQLD #31S / | G TIVHE HOLOINHOD 4O NOLL#CM ON O Ol HAHLYAM

g 23 >>O._. IU.Z@ Givia0 WO 276 LAaHS \, / DANQ ey MIUCHY U0 NNRHS 102 OHIGN C2JOCHITHLYIN

3 235 'QE0WI4Ts 30 0L 1OV OF  / | " e 36 TG 4N DHINCGND ONY SHOLTCE ey
v " ey \ ; g

" i e oL 10 WOuE STYNOSYID SNUEha ; : HOLTINNOS A
£ e e _ ANAAdIND3 LbLY 2 Wiah=]

g] clozroLo LiANTd 2N e WIDENYIN

] Moo | Wve | 1530Cd T HLA CAMREA 30 04 JHIN GHOILAIG ™

x ,

m | |LNHAG AQ AAIACH SY MO SONIMYHO 353l

{1 @aLYoIaN| SY HIdaD w0102 WOL236 36N OL WOLIWULNDD
GO Loa% AL2IaN OL 3dvL QTA0102 30 T AN H

‘gNIaInd
24 FAIGKE GOYL HLIA Q129 32 INAHS Sa1gva WXYoD 0

‘CROLYDWIDTAG GHTANLOVANNT A ad gFIVLGHI ALYAN 38
TIYHG SHITTIND NI ELYNINNEL GYOLIINNDD 'AWALOVA WO
2Ty 440 L5H CAQINTHS 20 ATIVIARON T SHOLDANNDD 4

IELNOHE IAYA aLdYND 3L

A¥ QALYNINAIL aNY aNiaTING 3AIGK 21 LND ALvaAN 38 QINOHS
nayd vixdoD ‘390l 29) $IONN $ACCYT AAITIIAYM JdL NO
GUIDNYH NI ¥NG HLIA AALNOL4NS 3A TIVHS Favd TXvod d

4TS 40 201

4405

FLAO AHLHT FHL NYHL AHOEH

WMo ¥ Ly 38 aINOHS Tiavs TiwCa KL NI Qid 4L ATONE
01 FHL I NiSda AINOHE S40C™ dNd v 0D JHL A0

WALTNYIQ HL SANLL G O SRIavY SNANIT WTAINIA Y oSN

o PA M 3PETID 9 SO

WL LE0

CApeeZ - €102 "20 I b2 vewivl A pRd Beplo-

g A O O ok LN ALLVAN 30 TIWHS F1AYD TVivaD D

® GYNNILNY $OLDIS OL 931 LHOddnG 1A [ =

5 1A X907 LNMeS ONILGINE KL 3LNOY | b (T (€ 267 SAHGIC AVAMOEDIN |G T

Py oL BIEYD MR < | CIGOOH (E] - 9260 ATWOLAL GYRNALNY WYITIIED 'Sadld arnoy GuaLvOY

N N | & o AN GO 4O FHALIYOY TTORY Ll SaYI2 ALNELNG

4 S Q ANIGA "YNHELHY 40 SakDN| @1 Nk GaLM04dNG 2 1TYHS

£l | 3 e G TNV I3 NIANLIG GISN GEAANTTTY D

gl : TS 6 v A 4 S| s b e (0L §

Bl o s e comissns o s e i | -420v1 CINDIAYM JO TIO0H 7 B

) e s el et N CALTOR *GITNOVHE Hilh CIDVALY 33 TIVHE Sdi¥a OGICH
| 31 007 40 SIANALL ADWIXAA LY GITLCN! ' 2dRT

m ._,mv‘_ﬁ_(—z 12 ZKNIFMOZ R \.uHu%& O | ANILEIOH HLW 02L%04dNG 3Q OFTY TIVHE Tavs viXved 'a

azaav 49

g T

5 WOOWILINN LN[4dG CICOL0HM (€) QAT {SLNACW IAVAGUIIN QHY "GINHOALY1S SIEICIS

g HONNY SLaNN 20 0L SVNNILNY T3 YINED JNd4S ONLSI (3] [ \TuaHAMICTA Q36N 38 TIVHG ST .r“but:m HLUM GHALIVCY

e QNNO WO ALAYCY TVONY HIMOL ML 4O LH21EH

9 NOISIA MHOMLIN , wzn,_ré L33 M.r..,m.wu ioh 3 GinoHs Q%uzéoa.._wzn

B | et N-WNG L GLNO044NG 36 TIVHE TARINGD.

m. OO IONULIEY MMM gD wiwaD

i 1y
666.-575-809 XU 00Ly-E¥E-808 ‘oUoUd 7 - Hie Ll , - "

R ; h URINALIY a1V NOTTaA DNILGHE (2 1) NNALNY SAYAIONDIA

7| eeses M Ry ynes “eeds sojie 0ZLE | v WANTTIAD NOY ATHACHA OL GAGIN 37 TIVHG LISHYAL -1

P

e .
¢| "o ‘saLviocssy® , Az

WO WAL O CIHSIO AATMOUINN 504 QacInDdd
20 TIWHE GAHEY JdILG T “gINa ALIGO40 SNILoNad DYLE
aald 4O NOILDTAIC AC TALANIZY GALINSTY3 @Mk JaNI0L
26 AINOHE HEIa "NITY 0L AGYTN LON Gl HLYd 4 *LFIHG
NOLLYDIIDE o A QCIAONA NOILYZINTIO4 ML QITIHLGHI 33
THE SINCaYY QY GINNY JalLG GONIMTID CUTHALI AN
W34 OTIAWARSY 30 TIVHG (GaHEIa) SYNNALNY AN D

m mg_qsg B ALY TaNa H_noﬁuh.%m Wm:,wm_g Mu“\l

T
CYNMALIY Taid $WINON

@ JuadN-[33ENY T A LR ﬁ x|

LGZ00 S Hied PUmISAD
Aemspieg 1uudg LEED

~ juLds

THOILYIOYS
SNNALNY NN WOd Gaduoad QF | HEWIZY SU 2| Lenrav
3ONTdALTA IHL &Y HOLDTWTH FHL DNISN GALN M0 39 AN
WNELHY IHL 1LON *133HE HOILYDIID3LE ¥ 2elL NO GACIADY
PHLANITY WA ONd Ol QALNERO 36 TIVHS SNy TYNOLDTa
CINAOW Fdld YDA 2/0AY GANILGE diHM Fdlina

SHL LYHL O6 QLGN ONY WA 20 TIVHS GYNNALNY Y

IGNHALIY

'GLNINZAINDTE
WeldNaD 40 SAlS CETTT4IN 404 GHOLYDIIDAES
NOWDNALENAT TAvANYLE LNTAS JotTWA43s D

ANIGELHY dldan DNILGIKE -

3
5
i
¥
4
M
v
7
8
£l
a
g
B
[
[
=
th
|

*39arkd 221 anY ‘GNOLLIANNTD
V@D GYNNELNY SO WNOUYTIYLEN] 1RAVD w0 GHY
WHNALNY WO GNOILYDIAIDE4S THL SNIADD NOILIAS GIHL_

24005 1

1GALON






£°Y

e

15200 £ sed PUBHAAQ
Amwojieg Jupda 1OCO

05 =2 WHNILNY
YNOD DNULEIE

DT =Y WNNLLNY
WG DNILERA

3 Zc6ze

b

i

R

§ INGN 1305

i

4 TINQIHDS XWOD ¥

3 SIv.13Q WNNILNY

q s szae | CanONTd 30 OL 3 | [ | | [ wwon [ roraszacL [ o [ o=
- AINNOD Ge04 LdvH e = pr

3 i ’ ) 2o OO r ] 05T
g 22090 10 "SOSANIA L 0EelF ﬁ 200 o IHGAL | (1) (11604 {11006 ! i o 02 | HAAGAKYIGSN WEOALINN Q350ITHA ! o8

£ LG NIV HLNCS SE2 : = T
4 LIRS NIVW HLOOS BE2 | QAo 39 0L G | [ - | - [ [ weo | ommomaszao | o e

1 0B0OXEOLD H# ALS | 03NCWFH 33 CL 1 | - | - | . | wAgo | canonF4 I8 oLa | o= [ o

W

g ron-POGD- 17 1K 00 (ojood o x 2 o

o ¥aImoL HOTva OBEIF | 141300 S QA & | () 11006 | it (E006! OTV-0- 9 | JAGAKIVELY TVAOAUTW QAS0L0¥ ez !

.m._ iy 190 0nd - | QANOW 33 0L 7 | - _ | | wndo | CanowIdaaoL e [ oz | s

m,. Lo Arens : [ Qanond 39 0L 3 | [ | | - RS | canonauzao:xa I [ e

& FEN-PNRE |- c

3 G o |- | 19 i (¢ricod g I & 6T u .

i 099 1F | 1y 300 S ITWNAAH & | (1) g 11100 't1006 | _ ’ e 02¥-0-9 | NHIOAKGAS TWaoALINA 35040 w0z ot i

i

f 4 GanoKTd 39 0L _ ﬂ _ ’ _ vived g Q2AOWT4 39 OL X3 _ el _ 08

7

g

a7 (o) o) SN

8 JLONTT 5 " ; ’ . SniviS ANITYIINGD 4 -

i PN J7I5 F1avD BL 1NMOd | LliNmOa TSACIA YA YNNIINY poaL o il NTAZUNED | iz | '50d | 401036
f ave 5 s L

8 2313 HOaW

o

q

ki TnagHos 1avD VIXY0D ANY YNNALNY

i

¥

i

%

bl

g

@

5 HLION GLi TS HLMON s SN 1VDE HLHON ? L oS

g A v E——orTvRNaIY Ve A v @)oY e ‘ v TAGT VNNALINY SNISK

n

P e e ke 3 prary e 201236 HOVA §OLDIG HOVa

! = ! S 3 Feai o

336 "whNALNY OL LaAN

pud {aarowa w02 1wy 026040 gaAOW adid el 0AGOH0 1O

bl L1IMEYIN 1O NY3HLAON -l o alty sty um.wn.aawgm“n.r_m‘ 202 .w " oo GLINA Hu U 008 (1) aaAonzd

I Al ; v WO LOVI 105 | =27 +00G) (1) 03504044 29 0L 406 ) =¥

4 HON SLENN Mﬂﬁnﬁ.& w__.m_z pﬂ A LR¥A ¥oge| () eI “1-6t| vi3a 336 MWED DHLSHA = <3 ~ WNMBLNY

20| S AN ’ Jatd Mt 1Y e S

3 NOISIA XHOMLIN b o Ay Sald LY whas ozwnua %

] Guid YNHALKY 14 7380W " g

m LU IOYTLITY MAM (KN .Mmm ! G%o_ G YNNIINY 2did ALID

B . g 040Ud AQHTx (ZHIN 003 | 1009 L
& sosuevoracn xed oopevpoa ovad | Ty, gnoim sl P——T auonT e
B cases 1m0 ¥nes Mleans UIEQ 0Zi ol s L i ona SBBES | worely  tipez=st i
- [ WG!G — LGYIN 3dld INVOVA .

% IN| '$3LVID0SSY ¥ Tdid LNYDVA =, e oy . WD FNLGED

% gmgqsﬁ E orih e WNHNELNY Gz=2

k 1-6¢| Tiviad 336 o — ‘-6h viad 335

% GaAOHE X703 eV e +iNGD DNILEHS LGV dld DI LY | B OHIKAOK -
e Gy e o2voR e Cwhwady S ov S
B 2ld INVEYA —_gg nh,ﬂmum@a JNvHd DNLNNOW a4 ﬂ_ﬁmwz NOOE-L SHILENA \\:

t y \ SHNILNY - -

3 4 (zHIM 00&1100%] - = {24 0on | 1003) QIAOWTY O
H avvud ohunnon o 0I5040Hd Nooa L ONAERS QaE040N4 wosoemny [ ; nwwuuqﬂwmvww
W WNNALNY UNHALIY ST waad onushe
b jus2an- 12] BO|Yf| noowiomuea taanona G3AOWRY 30 OL YAO3 DHUSIG SR

l . 00 ANy QINOWI OAT =2 YNIIALNY P N

i N | i vhed) 28 OL"W0E=2Y = vian onisna lowm ~

& LGVIA 3did LNVIYA T A At o QAOS99 OL
B WD onLsha - GanowT 39 OL

8

~ juuds

N \ {oanonad
\ XYO2 ONY
\ N, Ay vinadl
N\ - 1WA 2did INVIVA

/ rel-th A =
VLI 3G LGV Adid MIN

N 1¥ O2¥-2-0 | WHAGAKY

N 1# 1300 Sudd WHNALWY

- (zuin 00 | 100! 2S00

POE=I¥ 15|

AUYLAG FAS 'LEYW Fuld AN
b LV Q0002 | WHIGANLY
N\, £y TA00K SN YNNALNY
Wi 0OG |100F) 0350404

o b LGEEE e oN TR OVLEEZT006ZEN

£e'Z - €102 "20 1T b0 vosa AApIiid bup

4

|






AMAKER

& ASSOCIATES, INC.

BALCH TOWER (CT03X0090)

' PREPARED FOR:

ALCATEL-LUCENT ON BEHALF OF SPRINT

| PREPARED BY:
RAMAKER 8 ASSOCIATES, INC.
" JOB NUMBER: 22997

|

STRUCTURAL ASSESSMENT
188-FOOT SELF-SUPPORT TOWER

120 Dallas Street, Sauk City, W1 53583

1
one: 608—643—11-100 A TFax: 608-643-7999

www.ramaker.com

Ph





BALCH TOWER (CTO3XC090)

SITE:

CONTACT PERSON:
PREPARED BY:

RAMAKER JOB NUMBER:

DATE OF REPORT ISSUANCE:

ﬁ[/&tm |

Adam Kraus
Engineering Technician

—ta

James R. skowronski, P.E.
Supervising Engineer

-

RAMAKER & ASSOCIATES, INC.

Balch Tower (CTOBXCOQO)
236 South Main Street
East Windsor, Hartford County, CT 06088

John Szilezy

Alcatel-Lucent

Site Acquisition Manager

600 Mountain Avenue, Murray Hill, NJ 07974
Email: john.szilezy@a!cate!-lucent.com

Ramaker & Associates, Inc.
1120 Dallas Street

Sauk City, Wisconsin 53583
Telephone: (608) 643-4100
Facsimile: (608) 643-7999

22997

June 3, 2013

06/03/13
Date

SIONA\

U192 L
ST T

22997 STRUCTURAL ASSESSMENT REV4.DOCX





BALCH TOWER (CT03XC090)

TABLE OF CONTENTS

TR ODUCTION oo 4

2.1 PROJECT INFORMATION
22  PURPOSE OF REPORT
2.3 SCOPEOF SERVICES

I ————— 5

34 INTRODUCTION

3.2 EXISTING STRUCTURE INFORMATION
3.3 EXISTING TOWER LOADS

3.4 PROPOSED TOWER LOADS

35 PROPOSED TOWER MODIFICATIONS
3.6 WINDAND ICE LOAD

ANALYSIS RESULTS o s 7

A1 ANALYSIS RESULTS
4.2 BASE REACTIONS
43 MOUNTING STRUCTURE ASSESSMENT

e 9
BRIt e e S S 10
LIST OF APPENDICES

A. TOWER FIGURES
B. TOWER CALCULATIONS
C. TOWER MODIFICATION DETAILS

RAMAKER & ASSOCIATES, INC.
2097 STRUCTURAL ASSESSMENT REV4.DOCX





BALCH TOWER (CTO3XC090)

SECTION 1
EXECUTIVE SUMMARY

This report summarizes the structural analysis conducted by Ramaker & Associates, Inc. (Ramaker &
Associates) for Alcatel-Lucent on behalf of Sprint, who intends o install additional equipmenton an
existing 188-foot self-support tower.

Alcatel-Lucent is proposing to install two (2) RFS APXVQERR18-C-A2O panel antennas, one (1) RFS
APXVSPP:LS—(}A.'ZO panel antenna, and six (6) Mlcatel-Lucent RRHs on the three (3) existing T-frames
at a centerline elevation of 123 feet AGL. The proposed equipment shall be fed with three (3) 1-1/4-
inch fiber/power hybrid cables that were assumed to routed up the existing Sprint feedline ladder.
The six (6) existing Sprint COMA panel antennas and their associated coax at 123 feet AGL shall
remain for the proposed interim phase, and then be removed for the final antenna configuration.

The existing tower diagonals from 040’ could become overstressed under proposed foading
conditions. Thesé tower members shall be replaced per the associated construction dra wings prior
to any equipment Installation.

Results of our analysis show that the tower will pe stressed to a maximum of 92.9 percent of
capacity under proposed loading conditions after all required structural modifications have been
completed.

All proposed model foundation reactions were found to be less than the modified original design
reactions. The foundation was also analyzed using the geotechnicai report by Ramaker &
Associates, job number 22997, dated February 19, 2013 and it was determined to provide
adequate strength under proposed loading conditions.

Results of our mount assessment show that by engineering calculation and inspection, the antenna
and RRH mounting structure is capable of supporting the existing and proposed Sprint Network
Vision equipment deployment without causing an overstress condition in the antenna and RRH
mounting structure.

In summary, the tower will pass and the mounting structure will pass the TIA-222-G code
requirements under proposed loading conditions after all required structural modifications have
peen completed.

RAMAKER & ASSOCIATES, INC.
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BALCH TOWER (CTO3XC090)

SECTION 2
INTRODUCTION

2.4 PROJECT INFORMATION

This report summarizes the structural analysis conducted by Ramaker & Associates, Inc. (Ramaker &
Associates) for Alcatel-Lucent on behalf of Sprint, who intends to install additional equipmenton an
existing tower.

2.2 PURPOSE OF REPORT

The analysis activities of this report were conducted for the purposes of creating and analyzing a
model of the subject structure under the required loading conditions. Base reactions from the
resulting model were also determined for tower foundation and support development.
Recommendations regarding the analysis results, loading configuration, and structural modifications
are also provided.

2.3 SCOPEOF SERVICES

Ramaker & Associates developed a finite element model (FEM) of the tower, using tnxTower, for
member force, joint deflection, and structure reaction determinations. subsequently, this report was
drafted to provide our engineering recommendations. All information contained herein is valid only
for the described structure configuration and loading conditions. Ramaker & Associates reserves the
right to modify our recommendations should alterations 10 the tower loading occur.

RAMAKER & ASSOCIATES, INC. 4
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BALCH TOWER (CTO3XC090)

SECTION 3
MODEL DEVELOPMENT

3.4 INTRODUCTION

Ramaker & Associates developed a FEM of the tower superstructure using the tower drawings and
site photos. Required static loads consisting of the antenna configuration, wind forces, ice loads,
and linear appurtenances (including cable loads) were then applied to the FEM. As a result, all

member forces, allowable capacities, and base reactions were computed.
3.2 EXISTING STRUCTURE INFORMATION

Tower information was gathered from the original tower drawings by Rohn, file number 34769PH,
dated September 27, 1996.

3.3 EXISTING TOWER LOADS

Ramaker & Associates understands that the existing antenna, cable, and appurtenance
configurations are as shown in the following chart:

e R T
Elevation Appurtenance Mount T
ﬁ‘_,r__ﬁ____,r————/_;____’_
10’ Omni 1-5/8
188 e e | Platform ]
(12) Decibel DB844H90E-XY (12) 1-5/8
______________——-________________
176 (3y6'x1 Panel Antennas Leg Mounted (6) 1-5/8
______________———_____—J_______
(6) CSS DU01417-8686
e e
168 (3) Powerwave 7770.00 (3) T-Frames (12) 1-5/8
-
(3) Powerwave LGP186nn
(6) Aligon 7250.03
155 e e (3) T-Frames (9) 1-5/8
(3)5'x 1.5’ Panel Antennas
_______-__________—-————_______———______-
(6) Decibel DB844H90E-XY
. iR
141 (3)4'x 1 Panel Antennas (3) T-Frames (15) 1-5/8
| e e
(3)5'x8" Panel Antennas
_______—__________———————__________——______—
123 x* (6) Decibel DB98OHOOE-M ** (3) T-Frames *% (B) 1-5/8 **

** The six (6) existing Sprint COMA panel antennas and their associated coax at 123 feet
AGL shall remain for the proposed interim phase, and then be removed for the final antenna
configuration.

RAMAKER & ASSOCIATES, INC.
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BALCH TOWER (CTO3XC090)
3.4 PROPOSED TOWER LOADS

Ramaker & Associates understands that the total antenna loading for the tower will consist of the
aforementioned existing antennas and the following proposed antennas:

(2) RFS APXVOERR18-C
o3 (1) RFS APXVSPP18-C Existing (3) 1-1/4

(3) ALU 800MHz 2x50W RRH

Proposed hybrid cables were assumed 10 be routed up the existing Sprint feedline ladder.

Details regarding the antenna and RRH mounting structure and proposed equipment modifications
can be found in the construction drawings by Ramaker & Associates, Inc., project number 22997,

dated May 30, 2013.
3.5 PROPOSED TOWER MODIFICATIONS

The existing tower diagonals from 0’-40' could become overstressed under proposed loading
conditions. These tower members shall be replaced per the associated construction drawings prior

to any equipment installation.

Elevation m Existing Member Size Proposed Member Size
e D | ewens | e

3.6 WIND AND ICE LOAD

Wind forces used in model development are in compliance with the TIA-222-G Standard. These
guidelines, in accordance with the ATC website, call for an analysis to be performed, which assumes
a basic wind speed (3-second gust) of 98 miles-per-hour (mph) without ice in Hartford County. The
tower is also designed for a 50 mph basic wind speed with 1.0-inch of radial ice. The tower was
analyzed using the following parameters. Structure Class Il Topographic Category 1, and Exposure

Category C.

RAMAKER & ASSOCIATES, INC. 6
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BALCH TOWER (CTO3XC090)

SECTION 4

ANALYSIS RESULTS
4.4 ANALYSIS RESULTS
The modifiedtower superstructure was analyzed with the combined existing and proposed antenna

loading with and without radial ice. The computed maximum tower member stress capacities are as
follows:

Component Type

R

Legs

Diagonals

Percent
Capacity

Bolts

RATING =
4.2 BASE REACTIONS

The computed maximum factored reactions correlated to maximum moment are as follows:

Load Type

e ———

Total Axial (k)

Proposed
Model

Total Shear (k)

Total Moment (k-ft)

Leg Uplift (k)

Leg Compression (K)

Leg Shear (k)

The TIA-222-G code in Section 15.5.1 specifies to multiply original ASD reactions by 1.35 when
comparing them with reactions determined using the TIA-222-G code. All proposed model
foundation reactions were found to be less than the modified original design reactions. The
foundation was also analyzed using the geotechnical report by Ramaker & Associates, job number
22997, dated February 19, 2013 and it was determined to provide adequate strength under
proposed loading conditions.

RAMAKER & ASSOCIATES, INC.
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BALCH TOWER (CT03XC090)

BALLH U ER A
—_—————

4.3 MOUNTING STRUCTURE ASSESSMENT

The antenna and RRH mounting structure is capable of supporting the existing and proposed Sprint
Network Vision equipment deployment without causing an overstress condition in the antenna and
RRH mounting structure.

This assessment is inclusive of the entire antenna and RRH mounting structure, including tower
platforms, arms, and all other aspects of the mounting structure that will support the Sprint Network
Vision equipment deployment.

f
RAMAKER & ASSOCIATES, INC. 8
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BALCH TOWER (CTOBXCOQO)

SECTION 5
LIMITATIONS

The recommendations contained within this report were developed using general project information
provided by the owner, tower manufacturer, general field observations, reference information and
laboratory testing data, as applicable. All recommendations pertain only to the proposed tower
construction, location, and loading as described in this report. Ramaker & Associates assumes no
responsibility for failures caused by factors beyond our control. These include but are not limited to
the following:

1. Missing, corroding, and/or deteriorating members
2. Improper manufacturing and/or construction
3. Improper maintenance

Ramaker & Associates assumes no responsibility for modifications completed prior to or hereafter in
which Ramaker & Associates was not directly involved. These modifications include but are not
limited to the following:

Replacing or strengthening pracing members

Reinforcing or extending vertical members

Installing or removing antenna mounting gates or side arms
Changing loading configurations

o

Furthermore, Ramaker & Associates hereby states that this document represents the entire report
and that it assumes No liability for any factual changes that may occur after the date of this report.
All representations, recommendations and conclusions are pased on the information contained and
set forth herein. If you are aware of any information contrary to that contained herein, of if you are
aware of any defects arising from the original design, material, fabrication and erection deficiencies,
you should disregard this report and immediately contact Ramaker & Associates. Ramaker &
Associates isn't liable for any representation, recommendation or conclusion not expressly stated
herein.

The tower owner is responsible for verifying that the existing loading on the tower is consistent with
the loading applied to the tower within this report.

RAMAKER & ASSOCIATES, INC.
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SECTION 6
REFERENCES
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APPENDIX A

TOWER FIGURES
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BALCH TOWER (CT03X0090)

APPENDIX B

TOWER CALCU LATIONS
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. Project Date
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Sauk City, Wi 53583 Client Designed by

Phone: (608) 643-4100 i

1:1)11 (608) 643-7999 Sprint A. Kraus

L Tower Input Data

The main tower is a 3x free standing tower with an overall height of 188.00 ft above the ground line.
The base of the tower is set at an elevation of 0.00 & above the ground line.
The face width of the tower is 6.58 ft at the top and 25.04 ft at the base.
This tower is designed using the TIA-222-G standard.
The following design criteria apply:
¢ Tower is located in Hariford County, Connecticut.

e Basic wind speed of 98 mph.

e  Structure Class IL

s  Exposure Category C.

s Topographic Category 1.

o Crest Height 0.00 ft.

e Nominal ice thickness of 1,0000 in.

o Ice thickness is considered to increase with height.

e Ice density of 56 pef.

e A wind speed of 50 mph  is used in combination with ice.
s  Temperature drop of 50 °F.

s Deflections calculated using a wind speed of 60 mph.
¢ A non-linear (P-delta) analysis was used.

s Pressures are calculated at each section.

e  Stress ratio used in tower member design is 1.

L J

Wind 180

Wind g0

Leg C Leg B

—

Wind Normal

Triangular Tower

Local bending stresses due to climbing loads, feedline supports, and appurtenance mounts are not considered.
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Tower Section Geometry |
Tower Tower Assembly Description Section Number Section
Section Flevation Database Width af Length
Sections
[ [ (U U S
Tl . 6.58 1 8.00
12 180.00-160.00 6.58 i 20.60
T3 160.00-140.00 8.54 i 20.00
T4 140.00-120.00 10.61 I 20.00
T3 120.00-100.00 12.74 1 20.00
T6 100.00-80.00 14.83 1 20.00
7 £0.00-60.00 16.92 ! 20.00
T8 60.00-40.00 18.88 | 20,00
T9 40.00-20.00 253 1 20.00
TI0 20.00-0.00 23.04 1 20.00
B Tower Section Geometry (cont'd) |
Tower Tower Diagoral Bracing Tas Has Top Girt Boiton Girt
Section Elevation Spacing Type K Brace Horizontals Offser Offset
End
I I | S | S————— S .. — . . . SRS
Tl 188.00-180.00 4,00 X Brace MNo No 0.0000 0.0000
T2 180.00-160.00 5.00 X Brace No No 0.0000 0.0000
T3 160.00-140.00 6.67 X Brace No No 0.0000 0.0000
T4 140.00-120.00 6.67 X Bruce No No 0.0000 0.0000
T5 120.00-100.00 6.67 X Brace No No 0.0000 0.0000
Té 100.00-80.00 10.00 X Brace No No 0.0000 0.0000
T7 80.00-60.00 10.00 X Brace No No 0.0000 0.0000
T8 60.00-40.00 10.00 X Brace No Mo 0.0000 0.0000
T2 40.00-20.00 10.00 X Brace No No 0.0000 0.0000
TL0 20.06-0.00 10.00 X Brace No No 0.0000 0.0000
[ Tower Section Geometry (cont’d) B
Tower Leg leg Leg Diagonal Diagonal Diagonal
Elevation Type Size Grade Type Size Grade
e e e T TR A
F1 £88.00-180.00 Pipe ROHN 2.5 STD A572-50 Equal Angle L1 3/dx1 3/4x3/16 A36
(50 ksi) (36 ksi)
T2 180.00-160.00 Pipe ROHIN 2.5 8TD AS5T2-50 Equal Angle L1 374x] 3M4x3/16 A6
(50 ksi) (36 ksi)
T3 160.00-140.00 Pipe ROHN 3 EH A572-50 Equal Angle L2 1/2x2 12x)/4 A36
(50 ksi) (36 ksi)
T4 140.00-120.00 Pipe ROHN 4 EH A572-50 Equal Angle L3x3xH/4 A572-50
(50 ksi) (50 ksi)
T5 120.00-100.00 Pipe ROHN 5 EH A572-50 Equal Angle L3x3x1/4 A572-50
(50 ksi) (50 ksi)
T6 100.00-80.00 Pipe ROHN 6 EHS A572-50 Equal Angle L3 1/2x3 1/2x1/4 A5172-50
{50 ksi) (50 ksi)
T7 80.00-60.00 Pipe ROHN 6 EH A572-50 Equal Angle Lax4x5/16 A572-50

(50 ksi) (50 ksi)
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Tower lLeg Leg Leg Diagonal Diagonal Diagonal
Elevation Type Size Grade Type Size Grade
[ S T I [ S
T8 60.00-40.00 Pipe ROHN § EHS AS5T2-50 Equal Angle LAxdx5/16 A572-50
€50 ksi) (50 ksi)
TS 40.00-20.00 Pipe ROHN 8 EH A572-50 Equal Angle 1.5x5x5/16 AS72-50
{50 ksi) (50 ksi)
T1020.00-0.00 Pipe ROHN 8 EH A572-50 Equal Angle L5x5x5/16 AS512-50
(50 ksi) (50 ksi)

Tower Section Geometry (cont'd)

Tower Top Girt Top Girt Top Girt Bottom Girt Bottom Girt Bottom Girt
Elevation Type Size Grade Bype Size Grade
I I TR T Ry VT
Tt 188,00-180.00 Equal Angle 1.1 3/4x1 3/4x3/16 A30 Solid Round Alb
(36 ksi) (36 ksi)
T2 180.00-160.00 Equal Angle L1 3/4xt 3/4x3/16 Al6 Solid Round A6
(36 ksi) (36 ksi)

Tower Section Geometry (cont’d)

Tower Gusset Gssel Cusset Grade  Adjusi. Factor Adjust. Weight Mult Double Angle  Double Angle
Efevation Area Thickness Ar Factor Stitch Bolt Stitch Bolt
(per face) A, Spacing Spacing
Diagonals Horizontals
I I L ¢ e S [ S | P
T1 188.00-180.00 060 00000 A36 1 1 1.05 36.0000 36.0000
(36 ksi)
T2 180.00-160.00 0.00 0.0000 A36 1 k 1.05 36.0000 16.0000
(36 ksi)
T3 160.00-140.00 0.00 0.0000 A36 1 1 1.05 36,0000 36.0000
(36 ksi}
T4 140.00-120.00 0.00 0.0000 Al6 1 1 1.05 36.0000 36.0000
{36 ksi)
T5 120.00-100.00 0.00 0.0000 A36 1 | 1.05 36.0000 36.0000
(36 ksi)
T6 100.00-80.00 0.00 0.0000 A36 1 1 1.05 36.0000 36.0000
(36 ksi}
T7 80.00-60.00 0.040 0.0000 A3b 1 1 1.05 36.0000 36.0000
(36 ksi)
T8 60.00-40.00 0.00 0.0000 A36 1 i 1.05 36.0000 36.0000
(36 ksi)
T9 40.00-20.00 0.00 0.0000 A36 1 1 1.05 36.0000 36.0000
{36 ksi)
T1020.00-0.00 0.00 0.0000 A36 1 i 1.05 36.0000 36,0000
(36 ksi)

Tower Section Geometry (cont’d)

K Factors
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Tower Calc Calc Legs X K Single Giirts Horiz. Sec. fnner
Elevation K K Brace Brace Diags Horiz Brace
Single Solid Diags Diags
Angles Rounds X X X X X X X
[ B Yy [ SN S SN L
Ti Yes Yes 1 1 I 1 1 1 1
188.00-180.00 i 1 1 | | 1 1
T2 Yes Yes 1 1 1 1 1 1 1 ]
180.00-160.00 1 1 1 1 1 i 1
T3 Yes Yes 1 i 1 I 1 1 1 1
160.00-140.00 i 1 1 I 1 1 i
T4 Yes Yes i 1 1 1 1 1 i 1
140.00-120.00 1 1 i 1 1 1 1
T3 Yes Yes 1 1 1 1 1 i 1 1
120.00-100.00 1 1 I 1 1 1 i
T6 Yes Yes I 1 1 1 I 1 1 1
100.00-80.00 1 1 1 1 1 1 1
T7 80.00-60.00 Yes Yes 1 1 1 1 1 1 i 1
i | 1 1 i i 1
T8 60.00-40.00 Yes Yes I I 1 1 1 1 1 ]
1 1 1 1 1 i 1
TG 40.00-20.00 Yes Yes 1 1 i | 1 1 1 |
1 1 1 | i 1 1
T10 20.00-0.00 Yes Yes 1 1 1 i 1 1 | i
1 1 1 1 1 i 1

TNote: K factors are
the overall length.

applied to member segment lengths, K-braces withoui inner supporl

ing members will have the K factor in the oui-of-plane direction app

lied to

-

Tower Section Geometry (cont’d)

]

Tower Leg Diagonal Top Girt Botton Girl AMid Girt Long Horizontal Short Horizontal
Elevation
f [ FEUU—— BT P I N I e T T
Nt Width U |NetWidih U Net Widith U |Net Width i7" \Net Width U \Net Width i |Ner Width u
Deduct Deduct Deduct Deduct Deduct Deduct Deduct
IR TUUL . WU .. SRS S ST JUN . SOURRR— [T S NN N e S

Ti 0.0000 1 500060 075 | 00000 075 0.0000 0.75 0.0000 0.75 0.0000 0.75 0.0000 0.75
188.00-180.00

T2 (.0000 i 00000 075 | 00000 075 0.0000 0.75 0.0000 075 0.0000 075 0.0060 0.75
180.00-160.00

T3 0.0000 1 00000 075 | 00000 075 0.0000 0.75 0.0000 0.75 0.0000 0.75 0.0000 0.75
160.00-140.00

T4 0.00600 1 00000 075§ 00000 075 00000 075 0.0000 0.75 0.0000 0.75 0.0000 0.75
140.00-120.00

TS 0.0000 1 00000 .75 | 00000 0G75 0.0000 075 0.0000 0.75 0.0000 0.75 0.0030 0.75
120.00-100.00

T6 0.0000 1 0.0000 075 | 00000 075 0.0000 0715 0.0000 0.75 0.0000 075 0.0000 0.75
100.00-80.00

17 $0.00-60.00| 0.0000 1 0.0000 075 | 00000 075 0.0000 0.75 0.0000 0.75 0.0000 0.75 0.0000 075

T8 60.00-40.007 (.0000 1 0.0000 075 j 00000 075 0.0000 0.75 0.0000 0.75 0.0000 0.75 0.0000 0.75

T9 40,0020.00] 0.0000 1 00000 075 | 00000 075 0.0000 0.75 0.0000 0.75 0.0000 0.75 0.0000 0.75

T1020.00-0.00| 0.0000 i 00000 075 | 00000 075 0.0000 0.75 0.0000 0.75 0.0000 0.75 0.0000 0.75

-

Tower Section Geometry (cont’d)
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Tower Leg Leg Diagonal Top Girt Bottom Girt Mid Girt Long Horizontal | Short Horizontal
Elevation  Cemnection
BoltSize No. | BoltSize No. | BoltSize No. | BoltSize No. | BeltSize  No. | Bolt Size  No. Bolt Size  No.
U . SN S in _._n i in__ — o W L. S,
T1 Flange 0.6250 4 0.6250 1 0.6250 1 0.6250 0 0.6250 0 0.6250 0 0.6250
188.00-180.00 A325N A325N A325N A325N A3J25N A325N A325N
T2 Flange 0.7500 4 0.6250 1 0.6250 1 0.6250 0 0.6250 Q 0.6250 0 0.6250 0
180.00-160.00 AJ25N A325N A325N A325N A325N A325N A325N
T3 Flange 0.8750 4 0.6250 1 0.6250 0 0.6250 0 0.6250 0 0.6250 0 0.6250 0
160.00-140.00 A325N A325N A325N A325N A325N AJ25N A325N
T4 Flange 1.0000 4 06250 1 0.6250 0 0.6250 0 0.6250 0 0.6250 0 0.6250 0
140.00-120.00 A325N AJ25N A32Z5N A325N A325N A325N A325N
TS5 Flange 1.OG00 6 0.7500 1 0.6250 0 0.6250 0 0.6250 0 0.6250 0 0.6250 0
120.00-100.00 A325N A325N A325N AJ25N A325N A325N A325N
T6 Flange 1.0000 6 0.7500 1 0.6250 0 0.6250 0 0.6250 0 0.6250 0 0.6250 0
100.00-80.00 A325N A325N A325N A325N A325N A325N A325N
T7 80.00-60.00  Flange 1.0000 8 0.7500 1 0.6250 0 0.6250 0 0.6250 0 0.6250 0 0.6250 0
A325N A325N A325N A325N A323N A325N A325N
T8 60.00-40.00  Flange 1.0000 8 0.7500 1 0.6250 1] 0.6250 0 0.6250 0 0.6250 0 0.6250 0
AJ325N AJ25N A325N A325N AJ25N A32SN A325N
T9 40.60-20.00  Flange 1.0000 8 0.7500 1 0.6250 0 0.6250 0 0.6250 0 0.6250 0 0.6250 0
A325N A325X A325N A325N A325N A325N A325N
T1020,00-000  Flange 1.0000 10 1 6.73500 { 0.6250 0 0.6250 0 0.6250 0 0.6250 0 0.6250 0
A354-BC A325X Al25N A325N A325N A325N A325SN
Feed Line/Linear Appurtenances - Entered As Round Or Flat
Description Face Allow  Conponent Placement Face Lateral # it Clear  Widthor Perimeter  Weight
or Shield Type Offset Offsel Per Spacing Diameter
o Leg . fo in (FracFw) —— Row  in m_ o opif
15/8 B No Ar (CaAa) 188.00 - 0.00 0.0000 G4, 13 13 1.9800 1.9800 1.04
(Sprint - 188)
Feadline Ladder B No Af{CaAa) 188.00 - 0.00 0.0000 045 1 1 30000 3.0000 8.40
(AD
(Sprint - 88}
FYTTTEF Sy b
15/8 B No Ar(CaAa) 176.00 - 0.00 0.00040 04 6 6 1.9800 1.9800 1.04
176)
Feedline Ladder B No Af (CaAa) 176.00 - 0.00 0.0000 -0.45 1 | 3.0000 3.0000 8.40
(AD
(176)
EET L2 222 2
15/8 C No Ar{CaAa) 168.00 - 0.00 0.0000 04 12 2 1.9800 1.9800 1.04
(AT&T - 168)
Feedline Ladder C No Af(CaAa) {68.00 - 0.00 0.0000 0.45 1 1 3.0000 3.0000 8.40
(AD)
(AT&T - 168)
EZEETIST IS L2 ]
L 5/8 A No Ar (CaAa) 155.00 - 0.00 0.0000 -04 9 9 1.9800 1.9800 £.04
(155)
Feedline Ladder A No Af(CaAa) 155.00 - 0.00 0.0000 -0.45 1 1 3.0000  3.0000 8.40
{(Al)
(155)
skkkbhkkkrdber
1 5/8 C No Ar({CaAa) 141.60 - 0.00 0.6000 -0.4 15 15 19800 1.9800 1.04
(141
Feedline Ladder C No Af({CaAa) 141.00 - 0.00 (.0000 -0.45 I 1 3.0000 3.0000 8.40

(AD
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Pescription Face Alow  Component Placenent Face Lateral # # Clear  Width or Perimeter Weight
or Shield Type Offset Cffset Per Spacing Diameter
[ - [ S m_‘,,,_,,ﬁt‘msiiii’!m_..,W,.-__f:’ggzw,z'z?m._,._w.N_Iﬂw_w._.QL‘_,_WM.Q&,C__M
(141
skgEREkEEEEEE
15/8 No Ar(CaAa) 123.00 - 0.00 0.0000 0.4 6 6 1.9800 1.9800 1.04
{Sprint - 123}
Feedling Ladder A No Af{CaAa) 123.00 - 0.00 0.0000 0.45 i I 3.0000  3.0000 840
(AD
(Sprint - 123)
HB114-1-08U4-M51 A No Ar (CaAa) 12300 - 0.00 0.0000 048 3 3 1.5400 1.5400 1.08
(Sprint - 123}
Feed Line/Linear Appurtenances Section Areas
Tower Tower Face Ag Ap Cady Cada Weight
Section Llevation In Face Cut }face
R A Y S  S——— [ SR | J—
Tl 188.00-180.00 A 0.000 0.000 0.000 0.000 0.00
B 0.000 0.000 24.592 0.000 175.36
C 0.000 0.000 0.000 0.000 0.00
T2 180.00-160.00 A 0.000 0.060 0.000 0.000 0.00
B 0.000 0.000 88.488 0.000 672.64
C 0.000 0.000 23.008 0.000 167.04
T3 160.00-140.00 A 0.000 0.000 34230 0.000 266.40
B 0.000 0.000 95.240 0.000 73120
C 0.060 0.000 60.990 0.000 441.60
T4 140.00-120.00 A 0.000 0.000 52080 0.000 408.84
B 0.000 0.000 95.240 0.000 731.20
C 0.000 0.000 126.920 0.000 897.60
TS 120.00-100.00 A 0.000 0.000 88,640 0.000 712.80
B 0.000 0.000 95.240 0.000 731.20
C 0.000 0.000 126.920 0.000 897.60
6 100.00-80.00 A 0.000 0.000 88.640 0.000 712.80
B 0.000 0.000 95.240 0.000 731.20
C 0.000 0.000 126920 0.000 897.60
T7 £0.00-60.00 A 0.000 0.000 38.640 0.000 712.80
B 0.000 0.000 95.240 0.000 73120
C 0.000 0.000 126.920 0.000 897.60
T8 60.00-40.00 A 0.000 0.000 88.640 0.000 T712.80
B 0.000 0.000 95.240 0.000 73120
C 0.030 0.000 126.920 0.000 897.60
T9 40.00-20.00 A 0.000 0.000 88.640 0.000 712.80
B 0.000 0.000 95.240 0.000 731.20
C 0.000 0.000 126.920 0.000 897.60
Ti0 20.00-0.60 A 0.000 0.000 88.640 0.000 7412.80
B 0.000 0.000 95.240 0.000 731.20
C 0.000 0.000 126.920 0.000 897.60

Fee

d Line/Linear Appurtenanc

es Section Areas - With lce

 Tower Tawer
Seclion Elevation
........... e I (S
T1 188.00-180.00

Face Ice Thickness A Ag Cada Cads Weight
or in in Face Out Face
leg T Y A S [ Y S R
A 2375 0.000 0.000 0.000 0.000 .00
B 0.000 0.000 62.466 0.000 1311.55
C 0.000 0.000 0.000 0.000 0.00
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Sauk City, WI 53383 Client Designed by
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Tewer Tenver Face lee Thickness Ar Ar Cofy Cada Weight
Section Elevation or in In Face Out Face
T2 180.00-160.00 A 2.356 0.000 0.000 ) 0.000 0.00
B 0.000 0.000 226.175 0.000 4727.01
C 0.000 0.000 58.466 0.000 1221.85
T3 160.00-140.00 A 2.327 0.000 0.000 87.388 0.000 1814.77
B 0.000 0.000 243.147 0.000 5040.57
[ 0.000 0.000 154.653 0.060 3204.56
T4 140.00-120.00 A 2.294 0,000 0.000 134.410 0.000 2741.09
B 0.000 0.000 242 497 0.000 4980.1¢
C 0.000 0.000 320628 0.000 6573.23
T5 120.00-100.00 A 2256 0.000 0.000 236.623 0.000 4658.73
B 0.000 0.000 241752 0.600 4910.92
C 0.000 0.000 319.902 0.000 6485.30
Té 100.00-80.00 A 2211 0.000 0.000 235.435 0.000 4577.69
B 0.000 0.000 240.873 0.000 4829.71
C 0.000 0.000 319.047 0.000 6382.01
T7 80.060-60.00 A 2.156 0.000 0.000 233982 0.000 4479.19
B 0.000 0.000 239.7198 0.000 4730.87
C 0.000 0.000 318.000 0.000 6256.12
T8 60,00-40.00 A 2.085 0.000 0.000 232.095 0.000 4352.32
B 0.000 0.000 238.402 0.000 4603.33
C 0.000 0.000 316640 0.000 6093.43
T9 40.00-20.00 A 1.981 0.600 0.000 229354 0.000 4170.10
B 0.000 0.000 236.374 0.000 4419.69
C 0.000 0.000 314.664 0.000 5858.63
T10 20.00-0.00 A 1.775 0.000 0.000 223931 0.000 3816.79
B 0.000 0.600 232359 0.000 4062.02
C 0.000 0.000 316.750 0.000 5399.39
| Feed Line Center of Pressure
Section FElevation CPy CP; CPz
fce
. B - R . UL . MU
T1 188.00-180.00 6.2903 2.7320 2.3959
T2 180 00-160.00 3.2810 0.9573 0.9132
T3 160.00- 140.00 -1.0451 2.7021 2.6536
T4 140,00-120.00 1.4743 42981 4.3063
TS 120.00-100.00 1.3525 2.3078 2.5235
T6 100.00-80.00 1.5435 2.6314 2,929
7 £0.00-60.00 1.7085 2.9107 32804
T8 60.00-40.00 [.8527 3.1546 3.6292
T9 40.00-20.00 1.9786 3.3674 3.9731
T10 20.00-0.00 2.1330 3.6289 43777
| Shielding Factor Ka
Tower Feed Line Description Feed Line K. K,
Section Record No. Segment Elev. No Ice Ice
Tt 1 15/8 180.00 - 188.00 0.6000 0.4859
T1 2 Feediine Ladder (Af) 180.00 - 188.00 0.6000 (14859
T2 | 15/8 160.00 - 180.00 0.6000 0.5937
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s Project Date
Ramaker & Associales
1126 Dodtas St 22997 10:26:13 05/29/13
Sauk City, WI 53583 Client Designed by
Phone: (608) 643-4100 ]
FAX: (608) 643-7999 Sprint A. Kraus

Tower Feed Line Description Feed Line K, K,

Section Record No. Segment Elev. No Ice Iee
2 2 Feedline Ladder (Af) 160.00 - 180.00 0.6000 0.5937
T2 4 15/8 160.00 - 176.00 0.6000 0.5937
T2 5 Feedline Ladder (Af) 160.60 - 176.00 0.6000 0.5937
T2 7 158 160.00 - 168.00 0.6000 0.5937
T2 3 Feedline Ladder (Af) 160.00 - 168.00 0.6000 0.5937
T3 1 15/8 140.00 - 160.00 0.6000 0.6000
T3 2 Feedline Ladder (Af) 140.00 - 160.00 0.6000 0.6000
T3 4 158 140.00 - 160.00 0.6000 0.6000J
T3 5 Feedline Ladder (Af) 140,00 - 160.00 0.6000 0.6000
T3 7 1 5/8 140.00 - 160.00 0.6000 0.6000
T3 8 Feedline Ladder (Af) 140.00 - [60.00 06000 0.6000
T3 10 15/8 140.00 - 15500 0.6000 0.6000
T3 1t Feedline Ladder (Af) 140.00 - 155.00 0.6000 0.6000
T3 13 158 140.00 - 141.00 0.6000 0.6000
T3 14 Feedline Ladder (Af) 140.00 - 141.00 0.6000 0.6000
T4 1 15/8 120.00 - 140.00 0.6000 0.6000
T4 2 Feedline Ladder (Af) 120.00 - 140.00 0.6000 0.6000
T4 4 15/8 120.00 - 140.00 0.6000 0.6000
T4 5 Fecdline Ladder (Af) 120.00 - 140.60 0.6000 0.6000
T4 7 15/8 120.00 - 140.00 0.6000 0.6000
T4 8 Feedline Ladder (A 120.00 - 140.00 0.6000 0.6000
T4 10 15/8 120.00 - 140.00 0.6000 0.6000
T4 11 Feadline Ladder (Af) 120.00 - 140.00 0.6000 0.6000
T4 13 I 5/8 120.00 - 140.00 0.6000 0.6000
T4 14 Feediine Ladder (Af) 120.00 - 140.00 0.6000 0.6000
T4 16 15/8 120.00 - 123.00 0.6000 0.6000
T4 17 Feedline Ladder (Af) 120,00 - 123.00 0.6000 0.6000
T4 18 HB114-1-081J4-M5] 120.00 - 123.00 0.6000 0.6000
T5 1 15/8 100.00 - 120.00 0.6000 0.6000
15 2 Feedline Ladder (Af) 100.00 - 120.00 0.6000 0.6000
TS 4 15/8 100.00 - 12000 0.6000 0.6000
15 5 Feedline Ladder (Af) 100.00 - 120.00 0.6000 0.6000
T5 7 15/8 100.00 - 120.00 0.6000 0.6000
TS 8 Feediine Ladder (A 106.00 - 120.00 0.6000 0.6000
T5 10 15/8 100.00 - 120.00 0.6000 0.6000
TS 11 Feedline Ladder (Af) 100.00 - 120,00 0.6000 0.6000
TS 13 1 5/8 100.00 - 120.00 0.6000 0.6000
TS 14 Feedtine Ladder (AD) 100.00 - 120.00 0.6000 0.6000
T5 16 15/8 100,00 - 12000 0.6000 0.6000
TS 17 Feedline Ladder (Af) 100.00 - 120.00 0.6000 0.6000
TS 18 HB114-1-08U4-M5) 100.00 - 120.00 0.6000 0.6000
T 1 15/8 £0.00 - 100.00 0.6000 0.6000
T6 2 Feedtine Ladder (Af) 80.00 - 100.00 0.6000 0.6000
16 4 15/8 80.00 - 100.00 0.6000 0.6000
T6 5 Feedline Ladder (Af) 80.00 - 100.00 0.6000 0.6000
T6 7 1 5/8 80.00 - 100.00 0.6000 0.6000
T6 8 Feedline 1adder (Af) £0.00 - 100.00 0.6000 0.6000
T6 10 15/8 80.00 - 100.00 0.6000 0.6000
T6 1i Feedline Ladder (Af) 80.00 - 100.00 0.6000 0.6000
T6 13 15/8 80.00 - 100.00 0.6000 0.6000
6 14 Feedline Ladder (Af) 80.00 - 100.00 0.6000 0.6000
T6 i6 15/8 80.00 - 100.00 0.6000 0.6000
T6 17 Peedline Ladder (Af) 80.00 - 100.00 0.6000 0.6000
Té 18 HB114-1-08U4-M35) 80.00 - 100.00 0.6000 0.6000
T7 1 158 60.00 - 80.00 0.6000 (.6600
T7 2 Feedline Ladder (Af) 60.00 - 80.00 0.6000 0.6000
T7 4 15/8 60.00 - 80.00 0.6000 0.6000
7 5 Feediine Ladder (Af) 60.00 - 20.00 0.6000 0.6000
T7 7 158 60.00 - 80.00 0.6000 0.6000
T7 8 Feedline Ladder {(Af) 60.00 - 80.00 0.6000 0.6000
T7 10 15/8 60.00 - 80.00 0.6000 0.6000
7 11 Feedline Ladder (Af) 60.00 - 80.00 0.6000 0.6000
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Tower Feed Line Description Feed Line K. K,
Section Record No. Seameit Eley, No lee fce
7 13 158 60.00 - 80.00 0.6000 (1.6000
T7 14 Feedline Ladder (Af) 60.00 - 80.00 0.6000 0.6000
T7 16 15/8 60.00 - 80.00 0.6000 0.6000
i 17 Feedline Ladder (AD) 60.00 - 80.00 0.6000 0.6000
7 8 HB114-1-08U4-M3J 60.00 - 80.00 0.6000 0.6000
T8 1 15/8 40.00 - 60.00 0.6000 0.6000
T8 2 Feedline Ladder (Af) 40.00 - 60.00 0.6000 0.6000
T8 4 158 40.00 - 60.00 0.6000 0.6000
T8 5 Feedline Ladder (Af) 40.00 - 60.00 0.6000 0.6000
T8 7 15/8 40.00 - 60.00 0.6000 0.6000
T8 8 Feedline Ladder (Af) 40.00 - 66.00 0.6000 0.6000
T8 10 158 40.00 - 60.00 0.6000 0.6000
T8 11 Feedline Tadder (Af) 40.00 - 60.00 0.6000 0.6000
T8 13 15/8 40.00 - 60.00 0.6000 0.6000
T8 14 Feedline Ladder (Af) 40.00 - 60.00 0.6000 0.6000
TR 16 i 5/8 40.00 - 60.00 0.6000 0.6000
T8 ¥ Feedline Ladder (Af) 40.00 - 60.00 0.6000 0.6000
T8 18 HBI14-1-08U4-M3} 40,00 - 60.00 0.6000 0.6000
T 1 15/8 20.00 - 40.00 0.6000 0.6000
T9 2 Feedline Ladder (Af) 20.00 - 40.00 0.6000 0.6000
™ 4 158 2000 - 40.60 0.6000 0.6000
kX 5 Feedline Ladder (Af) 20.060 - 40.00 0.6000 0.6000
T9 7 1 5/8 20.00 - 40.00 0.6000 0.6000
T 8 Feedling Ladder (Af) 20.00 - 40.00 0.6000 0.6000
T4 10 15/8 20.00 - 40.00 0.6000 0.6000
™ 11 Teedline Ladder (Af) 20.00 - 40.00 0.6000 0.6000
9 13 i 5/8 20.00 - 40.00 0.6000 0.6000
™9 14 Feedline Ladder (Af) 2000 - 40.00 0.6000 0.6000
T9 16 15/8 20,00 - 40.00 0.6000 0.6000
9 17 Feedline Ladder (Af) 20.00 - 40.00 0.6000 0.6000
iy 18 HB114-1-08U4-M5] 20.00 - 40.00 0.6000 0.6000
T 1 15/8 0.00 - 20.00 0.6000 0.6000
TI0 2 Feediine Ladder (Af) 0.00 - 20.00 0.6000 0.6000
Ti0 4 15/8 0.00 - 20.00 0.6000 0.6000
T10 5 Feedline Ladder (Af) 0.00 -20.00 0.6000 0.6000
TIO 7 15/8 0.00 - 20.00 0.6000 0.6000
T10 8 Feedline Ladder (Af) 0.00 - 20.00 0.6000 0.6000
T10 10 15/8 0.00 - 20.00 0.6000 0.6000
T 11 Feedline Ladder (A 0.00 - 20.00 (.6000 0.6000
TI0 13 15/8 0.00 - 20.00 0.6000 0.6000
Ti0 4 Feedline Ladder (Af) 0.00 - 20.00 0.6000 0.6000
T10 16 15/8 0.00 - 20.00 0.6000 0.6000
TIO 17 Feediine Ladder (Af) 0.00 - 20.00 0.6000 0.6000
TI0 18 HB114-{-08U4-M35J 0.00 - 20.00 0.6000 (.6000
Discrete Tower Loads |
Description Face Azimuth Placement Cady CaAs Weight
or Adjustment Front Stde
Leg
a ﬁ) ﬂ,‘! b
1 Omni From Leg 0.0000 188.00 Nolce 2.50
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s Project Date
Ramuaker & Associates
1120 Daflas St 22997 10:26:13 05/29/13
Sauk City, Wf353383 Client Designed by
Phone: (668) 643-4100 i
FAX: (608) 643-7999 Sprint A. Kraus
Descriplion Face Qffset Offzets: Azimuth Placement Cady CyAz Weight
or Type Horz Adjustrent Front Side
Leg Lateral
Vert
N ° N s i ib
;
e . — ki — - —
0.60 172" ee 3.53 353 48.64
500 1" Iee 458 4.58 73.79
EY P ET T2 L]
{4) DR844HS0E-XY w/iMount A From Leg 4.00 0.0000 188.00 No lce 358 540 35.55
Pipe 0.00 12" lee 420 6.49 76.59
(Sprint} 0.00 1" lce 473 730 127.74
(4) DRR44HIOE-XY w/Mount B From Leg 400 0.0000 188.00 No lee 358 5.40 35.55
Pipe 0.00 12" Ice 420 6.49 76.59
{Sprint) 0.00 1" Ice 473 7.30 127.74
(4) DB844HI0E-XY w/Mount C From Leg 4.00 0.0000 188.060 No Ice 3.58 5.40 3555
Pipe 0.00 1/2" Iee 420 6.49 76.59
(Sprint) 0.00 {"Ice 473 7.30 127.74
Rohn 14' Rotable Platform C None 0.0000 188.00 No Ice 41.00 4100 2500.00
(Sprint) 12" lee 56,00 56.00 3000.00
1" Ice 71.00 7100 3500.00
FrEehRERERREE
&' x 1" Panel Antenna w/Mount A From Leg 1.00 0.0000 176.00 Nolee 8.40 6.13 61.90
Pipe 0.00 12" Ice 8.95 7.07 122.64
0.00 1" Ice 9.51 7.90 194.54
6' x 1' Panel Antenna wiMount B From Leg 1.00 0.0000 176.00 Nolee 840 6.13 61.90
Pipe 0.00 12" Ice 8.95 107 122.64
0.00 1" Iee 9.51 7.90 194 54
6 x 1' Panel Antenna w/Mount C From Leg 1.00 0.0000 176.00 No lce 8.40 6.13 61.90
Pipe .00 112" Iee 8.95 7.07 122.64
0.00 1" Ice 9.51 7.90 194.54
FREEEREFARERE
(2) DUO1417-8686 w/Mount A From Leg 4.00 (.0000 168.00 No Ice 7.25 5.86 4585
Pipe -4.00 172" lee 7.96 6.96 103.71
(ATET) 0.00 1" Ice 8.57 7.78 17226
(2) DUOL417-8686 w/Mount B From Leg 4.00 0.0000 168.00 No lce 7.25 5.86 4585
Pipe -4.00 1/2" Ice 7.96 6.96 103.71
(AT&T) 0.00 1" Iee 8.57 778 17226
(2) DUO1417-8686 w/Mount C From Leg 400 0.0000 168.00 No lce 725 5.86 45385
Pipe -4.00 112" lee 7.96 6.96 103.71
(AT&T) 0.00 1" Ice 8.57 7178 17226
7770.00 w/Mount Pipe A From Leg 4.00 0.0000 168.00 No Ice 6.98 5.06 59.85
(AT&T) -4.00 112" Iee 7.87 6.33 112.68
0.00 1" Iee 8.17 7.63 177.76
7770.00 wMount Pipe B From Leg 4,00 0.0000 168.00 No lce 6.98 5.06 59.85
(AT&T) -4.00 172" Iee 7.87 6.33 112.68
0.00 1" Tee 877 7.63 177.76
7770.00 w/Mount Pipe C From Leg 400 0.06000 168.00 No Iee 6.98 5.00 59.85
(AT&T) -4.00 172" Ice 787 633 112.68
0.00 1" fce .77 7.63 177.76
LGP186nn A From Leg 2.060 0.0000 168.00 No Ice 0.70 028 9.90
(AT&T) -4.00 12" Iee 0.81 037 14.43
0.00 1" fee 0.94 0.47 20.46
LGPI86mn B From Leg 2.00 0.0000 168.00 Mo lce 0.70 028 9.90
(AT&T) -4.00 12" Tee 0.81 0.37 14.43
0.00 1" lee 0.94 047 2046
1.GP186nn C From Leg 2.00 0.0000 168.00 NolIce 0.70 0.28 9,90
(AT&T) -4.00 172" Iee 0.81 037 14.43
0.00 1" Tee 0.94 047 20.46
Rohn 12" Boom Gate (3) C None 0.0000 168.00 Nolce 33.02 33.02 1670.00
(AT&T) 1/2" Ice 4736 47.36 2220.00
1" Iee 61.70 61.70 2770.00

kR RE R EERE
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1120 Dotios S 22997 10:26:13 05/29/13
Sank City, WI 53583 Client Designed by
Phone; (608) 643-4100 Spri
FAX: (608) 643-7999 print A. Kraus
Description Face Offset Offsets: Azinnith Placement Cads Cady Weight
or Type Horz Adjustment Fromt Side
Leg Lateral
Vert
A ° A i i b
A
— Y S . —
(2) 7250.03 wiMount Pipe A From Leg 4.00 0.0000 155.00 No Iee 4.45 3.54 4095
4.00 112" Iee 5.03 472 76.25
0.00 1" Ice 5.55 5.53 122.16
(2) 7250.03 w/Mount Pipe B From Leg 4.00 0.0000 155.00 No Ice 4.45 3.54 40.95
4.00 112" Ice 503 472 76.25
0.00 " lce 5.55 5.53 122.16
(2} 7250.03 w/Mount Pipe C From Leg 4.00 0.0000 155.00 No Ice 445 3.54 40.95
4,00 12" Ice 503 472 76.25
0.00 1" Ice 555 553 122.16
5' x 1.5" Panel Antenna w/Mount A From Leg 4.00 0.0000 155.00 No Iee 10.74 4.69 56.90
Pipe 400 112" Iece 11.33 5.56 120.72
0.00 1" Ice 1191 6.31 195.24
5'x 1.5' Panel Antenna w/Mount B From Leg 4.00 0.6000 155.00 No Ice 10.74 4.69 56.90
Pipe 4.00 12" lee 1133 5.56 120.72
0.00 P lee 1.9 6.31 195.24
5'x 1.5' Panel Antenna w/Mount C From Leg 4.00 0.0000 155.00 No Ice 10.74 4,69 56,90
Pipe 4.00 12" Ice 11.33 5.56 12072
0.00 1" Ice 11.91 6.31 195.24
Pirod 12' Knockdown T-Frames A From Leg 4.00 0.0000 155.00 Nolce 18.91 1831 850.00
(3) 4.00 112" Ice 26.18 26.18 1260.00
0.00 1" Iee 34.65 34.65 1620.00
kb EdtEETE
(2) DB844H90E-XY w/Mount A From Leg 4.00 0.0000 141.00 No lce 3.58 540 35.55
Pipe -5.00 1/2" fee 420 6.49 76.59
0.00 1" Ice 413 7.30 127.714
(2) DB844HI0E-XY w/Mount B From leg 4.00 0.0000 141.00 No Iee 3.58 540 35.55
Pipe -5.00 172" Iee 420 649 76.59
0.00 1" Iee 473 730 127.714
(2) DBB44HY0E-XY w/Mount C From Leg 4.00 0.0000 141.00 No lce 3.58 540 35.55
Pipe -5.00 12" Iee 420 6.49 76.59
0.00 1" Tee 4.73 730 127.74
4 x 1' Panel Antenna w/Mount A From Leg 4.00 0.0000 141.00 No [ce 5.84 4.05 53.25
Pipe -5.00 12 fee 6.29 467 97.01
0.00 1" Iee 6.76 532 149.59
4" x 1' Panel Antenna w/Mount B From Leg 4.00 0.0000 14100 Nolce 5.84 4.05 53.25
Pipe -5.00 172" Ice 629 4.67 97.01
0.00 1" lce 6.76 532 149.59
4' x 1" Panel Antenna w/Mount C From Leg 4.00 0.0000 141.00 No lee 5.84 4.05 53.25
Pipe -5.00 12" Iee 6.29 4.67 97.01
0.00 1" Ice 6.76 532 149.59
5 x 8" Panel Antenna w/Mount A From Leg 4.00 0.0000 141.00 No Ice 4,72 397 4825
Pipe -2.00 172" Ice 5.1% 4.64 86.24
0.00 1" Ice 5.57 5.33 133.44
5" x 8" Papel Antenna w/Mount B From Leg 4.00 0.0000 141.00 No lce 472 397 4825
Pipe -2.00 12" Ice 5.11 4.64 86.24
0.00 1" Ice 5.57 533 133.44
5' x 8" Pane! Antenna w/Mount C From Leg 4.00 0.0000 141.00 No Ice 472 3.97 48.25
Pipe -2.00 172" Ice 5.1 4.64 86.24
0.00 1" Iee 5.57 533 133.44
Rohn i4' Boom Gate A From Leg 400 0.0000 141.00 NoIce 16.44 14.00 369.00
-5.00 172" Iee 2273 20.81 76200
0.00 1" Ice 29.02 27.62 654.00
Rohn 14' Boom Gate B From Leg 4,00 0.0000 141.60 No lce 16.44 14.00 569.00
-5.00 1/2" Tee 2273 20.81 762,00
0.00 " fce 2902 27.62 954.00
Rohn 14' Boom Gate C From Leg 4.00 0.0000 141.00 No lce 16.44 14.00 569.00
-5.00 12" Iee 2273 20.81 762.00
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Ramaker & Associales Project Date
1120 Dotlos St. 22997 10:26:13 05/29/13
Sauk City, WI 33583 Client Designed by
Phone: (608) 643-4100 i
FAX: (608) 643-7999 Sprint A. Kraus
Description Face Offset Offsets: Azimuth Placement Cyda CiAs Weight
or Type Horz Adjustment Front Side
Leg Lateral
Vert
n ° A s 7 b
n
0.00 1" lee 29.02 2762 954.00
FEITIEI LIS L]
(2) PBYSOHOCE-M wiMount A From Face 4.00 0.0000 123.00 No Iee 427 3.86 34.05
Pipe -6.00 172" Iee 486 495 69.84
(Sprint) 0.00 1" Ice 5.37 575 116.19
{2) DBYSOHICE-M w/Mount B From Face 400 0.0000 123.00 No lce 427 3.86 34.05
Pips -6.00 172" Ice 486 4.95 69.84
(Sprint} (.00 1" Ice 5.37 575 116.19
(2) DBYSOHYOE-M wiMount C From Face 4,00 0.0000 123.00 No lce 427 3.86 34.05
Pipe -6.00 12" Iee 4.86 4.95 69.84
(Sprint) 0.00 1" Ice 5.37 575 116.19
Rohn 12' Boom Gate (3) C None 0.0000 123.00 No lce 33.02 33.02 1670.00
{Sprint) 172" Ice 47.36 471.36 2220.00
1" Iee 61.70 61.70 2770.00
FEYTTTII Il 2]
APXV9ERR18-C wMount Pipe A From Leg 4.00 0.0000 123.00 No Iee 826 6.71 71.90
(Sprint) 0.00 12" lee 8.81 1.66 134.88
0.00 1" Iee 9.36 8.49 209.06
APXVSPP18-C w/Mount Pipe B From Leg 4.00 0.0000 123.00 Nolee 826 6.71 78.90
(Sprint) 0.00 12" Iee 8.81 7.66 141.88
0.00 1" Ice 9.36 849 216.06
APXVIERR18-C w/Mount Pipe C From Leg 4.00 0.0000 123.00 No lce 8.26 6.71 7190
(Sprint) 0.00 12" Iee 8.81 7.66 134.88
0.00 1" Ice 9.36 849 209.06
1900MHz 4x40W RRH A From Leg 2.00 0.0000 123,00 No lce 2.7 2.61 60.00
(Sprint) 0.00 12" lee 295 284 83.12
0.00 1° Ice 320 3.09 10948
1900MHz 4x40W RRH B From Leg 2.00 0.0000 123.00 No Ice 27 2.61 60.00
(Sprint) 0.00 1/2" Ice 295 2.84 83.12
0.00 1" fee 3120 3.09 109.48
1900M1 1z 4x40W RRH C From Leg 2.00 (.0000 123.00 No Ice 271 2.61 60.00
{Sprint) 0.00 172" Iee 295 2.84 83.12
0.00 1" Ice 320 3.09 109.48
800MHz 2x50W RRH A From Leg 2.00 0.0000 123.00 No fce 240 225 64.00
{Sprint) 0.00 112" Iee 2.61 246 86.12
0.00 1" Ice 2.83 268 i11.30
800MHz 2x50W RRH B From Leg 2.00 0.0000 123.00 No fce 240 225 64.00
(Sprint) 0.00 172" lee 2.61 246 86.12
0.00 1"Ice 2.83 2.68 §1530
800MHz 2x50W RRH C From Leg 2.00 0.0000 123.00 No lee 240 2.25 64.00
{Sprint) 0.06 172" Ice 2.61 246 86.12
0.00 1" Iee 2.83 2.68 111.30
B Force Totals
Load Vertical Sum of Sum of Sum of Overturning | Swin of Overtuming Sum of Torques
Case Forces Forees Forces Moments, M; Moments, M.
X z ib-ft 1b-11
b ib i b
Leg Weight 14234.18
Bracing Weight 16637.44






Member Ice

Total Weight lce

Wind 0 deg - Ice

Wind 30 deg - kce
Wind 60 deg - Ice
Wind 90 deg - Ice
Wind 120 deg - Ice
Wind 150 deg - Iee
Wind 180 deg - lce
Wind 210 deg - Ice
Wind 240 deg - Ice
Wind 270 deg - Ice
Wind 300 deg - Ice
Wind 330 deg - Ice
Total Weight

Wind 0 deg - Service
Wind 30 deg - Service
Wind 60 deg - Service
Wind 90 deg - Service
Wind 120 deg - Service
Wind 150 deg - Service
Wind 180 deg - Service
Wind 210 deg - Service
Wind 240 deg - Service
Wind 270 deg - Service
Wind 300 deg - Service
Wind 330 deg - Service

115192.73 -89823.73
L -26992.46 -2649639.28 -89823.73 453141
13404.33 -23216.98 -2307516.41 -1488575.50 5133.91
22265.36 -1285491 -1245667.66 -2446503.06 4007.40
24652.29 0.00 11519273 -2691957.22 1839.46
21508.69 12418.05 13999231 -2315043.06 -422.45
12682.44 21966.63 2367476.11 -1390180.14 -2649.60
0.00 2642242 2835492 84 -89823.73 -4445 .46
-13404.33 23216.98 2537901.87 1308928.05 -5133.91
-22759.03 13139.93 1498319.07 2305821.37 -4189.53
-24652.29 0.00 11519273 2512309.77 -1839.46
-21015.01 -12133.02 -1147272.30 2096829.85 518.64

-21966.63 -2137090.65 1210532.69

: 7898.40 -12365.83 ]

. -19914.53 -1986482.57 -3566.42 2986.28
9530.06 -16506.55 -1682062.64 -970231.93 3595.78
16218.73 -9363.89 -957205.94 -1648074.31 324857
17390.35 0.00 -71748.86 -1786489.00 17712.22
16697.42 9640.26 9533157.89 -1668252.15 517.01
8964.69 15527.30 1533835.26 -893600.43 -1345.13
0.c0 18939.47 1891674.79 -3566.42 -2843.26
-9530.06 16506.55 1666564.91 963099.09 -3595.78
-17063.20 9851.44 981363.24 1709625.99 -3531.80
-17390.35 0.00 ~7748.86 1779356.16 ~1772.22
-15852.95 915270 -929200.59 159243479 37680
-8964.69 -15527.30 -1549332.99 886467.59 1345.13
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Load Vertical Sun of Sum of Ston of Overturning | Sum of Overturning Sum of Torques
Case Forces Forces Aoments, M, Aonments, M
X bt 1b-fi
b 1h-,
Total Member Self-Weight 30871.02 7898.40 -12365.83
Total Weight 60669.95 ; 7893.40 -12365.83
Wind 0 deg - No Ice . 3127.68 -5270923.41 -12365.83 7966.12
Wind 30 deg - No Ice 25424.08 -44035.80 -4458798.69 -2591214.60 9592.73
Wind 60 deg - NoTce 43267.97 -24980.77 -2525042.08 -4399547.43 866646
Wind 90 deg - No Ice 46393.58 0.00 7898.40 -4T768807.07 472790
Wind 120 deg - No ice 44545.00 25718.07 2571917.64 -4453377.43 1379.27
Wind 150 deg- No Ice 23915.80 41423.38 4120502.27 -2386778.78 -3588.50
Wind 180 deg - Mo Ice 000 50526.30 5075138.61 -12365.83 -7585.20
Wind 210 deg - No Ice -25424.08 4403580 447459549 2566482.93 -9592.73
Wind 240 deg - No Ice -45520.83 26281.46 2646629.68 4558050.81 -9422.05
Wind 270 deg - No Ice -46393.58 7898.40 474407541 -4727.90
Wind 300 deg - No kce 42292 14 -2450330.04 4245410.73 -1005.21
Wind 330 deg - No Ice -23915.80 2362047.12

Load Combinations

D0 60~ D

1.2 Dead+1.6 Wind 0 deg - No lee
0.9 Dead+1.6 Wind 0 deg - No fce
1.2 Dead+1.6 Wind 30 deg - No [ce
0.9 IDead+1.6 Wind 30 deg - No Iee
1.2 Dead+1.6 Wind 60 deg - No lce
0.9 Dead+1.6 Wind 60 deg - No lce
1.2 Dead+1.6 Wind 90 deg - No Ice
0.9 Dead+1.6 Wind 90 deg - No lce
1.2 Dead+1.6 Wind 120 deg - No lce

Description
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Conib Descriplion
NG e o e —————————— SR —
11 0.9 Dead+1.6 Wind 120 deg - No Jee
12 1.2 Dead+1.6 Wind 150 deg - No lee
13 0.9 Dead+1.6 Wind 150 deg - No Ice
14 1.2 Dead+1.6 Wind 180 deg - No Ice
15 0.9 Dead+1.6 Wind 180 deg - No ee
16 1.2 Dead+1.6 Wind 210 deg - No fee
17 0.9 Dead+1,6 Wind 210 deg - No lce
18 1.2 Dead+1.6 Wind 240 deg - No lce
19 0.9 Dead+1.6 Wind 240 deg - No Iee
20 1.2 Dead+1.6 Wind 270 deg - No lee
21 0.9 Dead+1.6 Wind 270 deg - No lce
22 1.7 Dead+1.6 Wind 300 deg - No lee
23 0.9 Dead+1.6 Wind 300 deg - No lee
24 1.2 Dead+1.6 Wind 330 deg - No Ice
25 0.9 Dead+1.6 Wind 330 deg - No Ice
26 1.2 Dead+1.0 Icet+1.0 Temp
27 1.2 Dead+1.0 Wind 0 deg+1.0 leet+1.0 Temp
28 1.2 Dead+1.0 Wind 30 deg+1.0 lce+1.0 Temp
29 | 2 Dead+1.0 Wind 60 deg+1.0 leet 1.0 Temp
30 1.2 Dead+1.0 Wind 90 deg+1.0 lce*1.0 Temp
3 1.2 Dead+1.0 Wind 120 deg+1.0 lee+1.0 Temp
32 | 2 Dead+1.0 Wind 150 deg+1.0 lcet1.0 Temp
33 1.2 Dead+1.0 Wind 180 deg+1.0 lee+1.0 Temp
34 1.2 Dead+1.0 Wind 210 deg+1.0 Ieet1.0 Temp
35 1.2 Dead+1.0 Wind 240 deg+1.0 leet1.0 Temp
36 1.2 Dead+1.0 Wind 270 deg+1.0 Ice+1.0 Temp
37 1.2 Dead+1.0 Wind 300 deg+1.0 lee+1.0 Temp
38 1 2 Dead+1.0 Wind 330 deg+}.0 lee+1.0 Temp
39 Dead+Wind 0 deg - Service
40 Dead+Wind 30 deg - Service
41 Dead+Wind 60 deg - Service
42 Dead+Wind 90 deg - Service
43 Dead+Wind 120 deg - Service
44 Dead+Wind 150 deg - Service
45 Dead+Wind 180 deg - Service
46 Dead+Wind 210 deg - Service
47 Dead+Wind 240 deg - Service
48 Dead+Wind 270 deg - Service
49 Diead+Wind 300 deg - Service
50 Dead+Wind 330 deg - Service
] Maximum Member Forces B
Section Elevation Component Condition Gov. Axial Muajor Axis Minor Axis
No. f Type Load Aoment Moment
R S —  Comb o eI
Tl 188 - 180 Leg 7 345220 -112.90 5545
Max. Compression 3t -6735.39 -43.79 -2738
Max. Mx 20 -5081.36 127.62 -14.88
Max. My 2 -5730.46 1222 137.86
Max. Vy 8 -124422 0.00 0.00
Max. Vx 2 1264.22 0.00 -0.00
Diagonal Max Tension 8 1816.49 0.00 0.00
Max. Compression 20 -1832.58 0.00 0.00
Max. Mx 31 599.54 30.11 0.28
Max. My 6 -1310.74 4.14 -1.21
Max. Vy 3t -35.44 30.11 (.24
Max. Vx 6 -0.32 0.00 0.00
Top Girt Max Tension il 653.47 0.00 0.00






Job Page

tnxTower Balch Tower (CTO3XC090) 15 of 26
. Project Date
Ramaker & Associates
1120 Dallas St. 22997 10:26:13 05/29/13
Sauk City, Wi 53583 Client Designed by
Phone: (608) 643-4100 i
FAX: (608) 643-7999 Sprint A. Kraus
Section Elevation Component Condition Gow. Axial Major Axis Minor Axis
No. ¥ Type Load Moment Moment
. e o Comb  _ Tb___ L7 SR = —
Max. Compression 6 -67746 0.00 0.00
Max. Mx 26 -69.23 -90.57 0.00
Max. My 32 -78.63 0.00 -0.00
Max. Vy 26 55.06 0.00 0.00
Max, Vx 32 0.00 0.00 0.00
T2 180 - 160 Leg Max Tension 7 2312222 -89.91] 45.16
Max. Compression 10 -29047.45 16.82 86.29
Max. Mx 22 15813.33 942.00 -7.89
Max. My 4 -2032.45 -17.43 927.18
Max. Vy 22 -72835 -489.49 -71.89
Max. Vx 4 ~727.22 -1743 -493.87
Diagonal Max Tension 20 4307.07 0.00 0.00
Max. Compression 20 -4306.13 0.00 0.00
Max. Mx 30 1591.85 4477 494
Max. My 28 -680.35 40.56 -1.02
Max. Vy 29 4435 44.32 5.51
Max. Vx 28 2.63 0.00 0.00
Top Girt Max Tension 19 160.01 0.00 0.00
Max. Compression 22 -119.47 0.00 0.00
Max. Mx 31 5.33 -§9.64 0.00
Max. My 33 -18.21 000 2.54
Max. Vy n 54.49 0.00 0.00
Max. Vx 33 -1.54 0.00 0.00
T3 160 - 140 Leg Max Tension 7 53271.90 -81.88 -45.43
Max. Compression 2 -636178 27 904.77 -10.95
Max. Mx 6 51596.36 -047 84 -0.01
Max. My 20 -4714.89 -44.18 1076.29
Max. Vy 6 1216.28 -947.84 -0.01
Max. Vx 16 -179.53 -20.94 602.81
Diagonal Max Tension 12 6639.07 0.00 0.00
Max. Compyession 12 -6738.15 0.00 0.00
Max. Mx 28 1043.27 107.28 11.67
Max. My 24 -6417.37 -3.10 -18.96
Max. Vy 28 7289 95.00 -14.90
Max. Vx 37 4.87 0.00 0.00
4 140 - 120 Leg Max Tension 7 91355.02 1927 -23.48
Max. Compression 2 -107243.70 972.54 -4.98
Max. Mx 22 87919.03 -1055.67 10.43
Max. My 4 -8288.00 -57.06 -1078.34
Max. Vy 22 71142 -1055.67 10.43
Max. Vx 4 72208 -57.06 -1078.34
Diagonal Max Tension 12 9241.79 0.00 0.00
Max. Compression 12 941207 0.00 0.00
Max. Mx 31 2280.64 156.63 18.06
Max. My 3t 170.48 131.19 22.10
Max. Vy 29 98.24 14568 19.67
Max. Vx 31 -5.87 0.00 0.00
TS5 120 - 160 Leg Max Tension 7 135991.26 -419.51 -9.45
Max. Compression 10 -157930.13 888.06 -4.50
Max. Mx 22 102995.50 -1035.68 10.44
Max. My 4 -§837.03 -57.08 -1078.35
Max. Vy 22 -200.35 -1055.68 10.44
Max. Vx 4 -196.95 -57.08 -1078.35
Diagonal Max Tension 24 11067.36 0.00 0.00
Max. Compression 24 -11149.75 0.00 0.60
Max. Mx 31 3630.00 18236 -20.38
Max. My 31 22138 164.80 26.35
Max. Vy 33 11153 18101 24.15
Max. VX 3 6.26 0.00 0.00
Té6 100 - 80 Leg Muax Tension 7 177085.40 -669.42 -28.38

Max. Compression 10 -204007.82 1261.84 -9.56
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Section Elevation Component Condition Gov. Axial Major Axis Minor Axis
No. ¥ii Type Load Moment Monient
e —————— T comb b WA WA
Max. Mx 2 -203509.39 1266.72 -25.33
Max. My 4 -11406.67 -79.06 -1144.46
Max. Vy 2 «192.45 1266.72 22533
Max. Vx 4 17161 -79.06 -1144.46
Diagonal Max Tension 24 13051.08 0.00 0.00
Max. Compression 24 -13311.96 0.00 0.00
Max. Mx 31 3854.65 296.62 36.32
Max. My 32 2379.20 262.69 40.80
Max. Vy 33 141.59 287.63 -38.77
Max. Vx 31 8.20 0.00 0.00
T7 80 - 60 Leg Max Tension 7 22233431 -697.27 -26.96
Max. Compression 10 -255612.93 1405.48 -13.16
Max, Mx 2 -254900.21 1409.05 -15.55
Max. My 4 -13713.27 -91.68 -1081.83
Max. Vy 2 -203.78 1409.05 -15.55
Max. Vx 4 16640 -91.68 -1081.83
Dingonal Max Tension 24 1453138 0.00 0.00
Max. Compression 24 -14849.34 0.00 6.00
Max. Mx 31 4256.47 41895 4735
Max. My 32 2784.78 371069 51.49
Max. Vy 33 182.98 399.75 -49.44
Max. Vx 32 9.56 0.00 0.00
I8 60 - 40 Leg Max Tension 7 265053.34 -1552.92 -21.89
Max. Compression 10 -305313.49 171547 -15.73
Max. Mx 37 25991.46 235714 10.72
Max. My 4 -17798.20 52,60 -1740.67
Max. Vy 37 342.16 -2357.14 10.72
Max. Vx 4 229.28 ~110.38 -1714.86
Diagonal Max Tension 24 14418.47 0.00 0.00
Max. Compression 24 -14677.98 0.00 0.00
Max. Mx 33 4211.78 45693 -61.66
Max. My 34 -2091.32 421.30 64.62
Max. Vy 33 197.41 456.93 -61.66
Max. Vx 34 11.28 0.00 0.00
9 40-20 Leg Max Tension 7 308689.74 -1514.26 -21.39
Max. Compression 10 -356826.86 2019.78 -10.47
Max. Mx 29 37516.13 -4958.11 2226
Max. My 4 -18823.39 5260 -1740.70
Max. Vy 37 811.77 -4947.09 8.59
Max. Vx 16 23245 -123.48 1609.16
Diagonal Max Tension 24 17070.39 0.00 0.00
Max. Compression 24 -17471.23 0.00 0.00
Max. Mx 3 4401.58 683.71 69.45
Max. My 27 -475.43 596.65 ~1.42
Max. Vy 33 24702 661.40 -71.92
Max. Vx 27 -12.02 0.00 0.00
FLO 20-0 Leg Max Tension 7 352075.62 -1587597 -26.58
Max. Compression 10 -408727.65 0.00 0.19
Max. Mx 27 -196670.04 5224 .40 34.64
Max. My i6 -23863.94 -201.34 3380.32
Max. Vy 37 -972.34 -4947.09 8.60
Max. Vx 16 459.15 -201.34 3380.32
Diagonal Max Tension 20 17665.13 0.00 0.00
Max. Compression 20 -18205.89 0.00 0.00
Max. Mx 31 273247 788.94 -80.79
Max. My 33 -7991.23 710.89 92.1%
Max. Vy 13 253.54 787.07 8438
Max. Vx 33 -13.15 0.00 0.00
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| Maximum Reactions |
Location Ceondition Gov. Vertical Horizontal, X Horizontal, Z
Load ib b b
e COMbB. e .
lLegC Max. Vert 18 420430.19 44999.04 -25570.32
Max. Hy 13 420430.19 44999 04 -25570.32
Max. H, 7 -362584.86 -40161.27 22821.19
Min. Vert T -362584.86 -40161.27 22821.19
Min. Hy 7 -362584.86 -40161.27 2282E.19
Min. H, 18 420430.19 44999.04 -25570.32
Leg B Max. Vert 10 421621.99 -44864.56 -25845.82
Max. H, 23 -361692.47 40006.91 23055.99
Max. H, 23 -361692.47 40006.91 23055.99
Min, Vert 23 -361692.47 40006.91 23055.99
Min. Hy 10 42162199 -44864.56 -25845.82
Min. H, 10 421621.99 -44864.56 -25845.82
Leg A Max. Vert 2 420370.33 303.08 51754.38
Max. Hy 21 17873.19 6606.51 147487
Max. H; 2 420370.33 303.08 51754.38
Min. Vert 15 -362630.45 -277.67 -46192.13
Min. Hy 9 17873.07 -6587.90 1474.43
Min. H, 15 -362630.45 27167 -46192.13
| Tower Mast Reaction Summary |
Load Vertical Shear: Shear: Overturning Overturning Torque
Countbination Moment, M Monmient, AL
e e eeepst e b 2 S g S L (A
Dead Only 60669.95 0.00 0.00 7900.78 ~12365.01 -0.08
1.2 Dead+1.6 Wind 0 deg - No lce 72803.94 -0.00 -853713.14 -8589588.97 -14973 .80 12865.92
0.9 Dead+1.6 Wind 0 deg - No Ice 54602.95 -0.00 -85713.99 -8583587.18 -11228.30 12835.77
1.2 Dead+1.6 Wind 30 deg - No Ice 72803.94 40678.01 -70456.50 -7165109.17 -4157227.82 15462.87
0.9 Dead+1.6 Wind 30 deg - Ne Ice 54602.95 40678, 14 -TM456.71 -7160427.73 -1149404 .22 15428.19
1.2 Dead+1.6 Wind 60 deg - No Ice 72803.94 70625.64 -40775.13 -4120196.85 -7167784.13 13923.03
0.9 Dead+1.6 Wind 60 deg - No Ice 54602.95 T0625.85 -40715.85 -4118528.36 -7157044.02 13909.14
1.2 Dead+1.6 Wind 90 deg - No Iee 72803.94 B81356.12 0.06 0473.86 -8290452.02 754871
0.9 Dead+1.6 Wind 90 deg - No Ice 5460295 81356.37 0.05 7110.92 -8287559.47 7560.85
1.2 Dead+1.6 Wind 120 deg - No 72803.94 74230.28 42856.87 4308993.47 -7461945.97 2147.67
Ice
0.9 Dead+1.6 Wind 120 deg - No 54602.95 7423049 42857.00 4302438.10 -1450949.90 2163.15
ce
1.2 Dead+1.6 Wind 150 deg - No 72803.94 40678.11 T0456.44 TER4074.77 -§157222.45 -5826.30
Ice
0.9 Dead+1.6 Wind 150 deg - No 54602.95 40678.23 T0456.66 717464663 -4149408.58 -5811.94
Ice
1.2 Dead+1.6 Wind 180 deg - No 72803.94 -0.00 8155147 8268880.87 -14973.67 -12250.11
Ice
0.9 Dead+1.6 Wind 180 deg - No 54602.95 -0.00 81551.71 8258434.73 -11227.09 -12221.18
Ice
1.2 Dead+1.6 Wind 210 deg - No 72803.94 -40678.11 70456.44 7184119.52 4127300.06 -15462.82
Ice
0.9 Dead+1.6 Wind 210 deg - No 54602.95 -40678.23 T0456.66 7174692.50 4126978.94 -15428.15
Ice
1.2 Dead+1.6 Wind 240 deg - No 72803.94 -74230.28 42856.87 4309041.34 7432075.70 -15135.30
Ice
0.9 Dead+1.6 Wind 240 deg - No 54602.95 ~14230.50 42857.00 4302486.16 T428571.68 -15120.63

Ice
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Load Vertical Shear: Shear, Qverturning Overitming Torque
Combingtion Moment, M Moment, M;

— [ | N AR [ SO . RO . - J— - -
1% Dead+1.6 Wind 270 deg - Ne 72803.94 -81356.13 0.05 9470.32 269612.78 -1548.82
Ice
0.9 Dead+1.6 Wind 270 deg - No 54602.95 -81356.37 0.05 7108.27 8265211.47 -7560.97
Ice
1.2 Dead+1.6 Wind 300 deg - No 72803.94 -70625.64 -40775.73 -4120245.30 7137920.33 -1551.26
Ice
0.9 Dead+1.6 Wind 300 deg - No 54602.95 -70625.85 4077585 -4118575.89 7134671.21 -1566.29
Ice
1.2 Dead+1.6 Wind 330 deg - No 72803.94 -40678.02 -70456.50 -7165156.02 4127313.04 5826.34
lce
0.9 Dead+1.6 Wind 330 deg - No 54602.95 -40678.14 -70456.71 -7160473.43 4126979.26 5811.99
Iee
1.2 Dead+1.0 Iect1.0 Temp 262403.19 -0.30 -0.21 118137.59 -93968.44 1.91
1.2 Dead+1.0 Wind 0 deg+1.0 262403.19 -0.02 -27592.47 -2791420.88 -94074.75 4755.69
lee+1.0 Temp
1.2 Dead+1.0 Wind 30 deg+1.0 262403.19 13404.16 2321672 -2341871.67 -1514446.95 5416.37
Ice+1.0 Temp
1 2 Dead+1.0 Wind 60 deg+1.0 262403.19 23402.09 -13511.22 -1314019.37 -2574900.46 4278.90
lceti.0 Temp
1.2 Dead+1.0 Wind 90 deg+1.0 262403.19 26808.34 -0.01 118270.50 -2934804.92 2023.58
Ice+1.0 Temp
1.2 Dead+1.0 Wind 120 deg+1.0 262403.19 23895.76 13796.22 1573118.53 -2613936.80 37077
leet+1.0 Temp
1.2 Dead+].0 Wind 1350 deg+1.0 262403.19 13404.16 23216.70 2578423.72 -1514435.15 -2745.86
lee+1.0 Temp
1.2 Dead+1.0 Wind 180 deg+1.0 262403.19 -0.01 27022 .41 2982888.52 -94078.24 -4666.00
leet+t.0 Temp
1.2 Dead+1.0 Wind 210 deg+1.0 262403.19 -13404.19 23216.70 2578426.33 1326297.52 -5416.24
lee+1.0 Temp
1.2 Dead+1.0 Wind 240 deg+1.0 262403.19 -23895.79 13796.22 1573117.16 2425805.06 -4465.22
Icet1.0 Temp
1.2 Dead+1.0 Wind 270 deg+1.0 262403.19 -26808.37 -0.01 118260.89 2746675.26 -2023.57
Iee+i.0 Temp
1.2 Dead+1.0 Wind 300 deg+1.0 262403.19 -23402.12 -13511.22 -1314036.77 2386753.00 467.90
Tce+1.0 Temp
1.2 Dead+1.0 Wind 330 deg+1.0 262403.19 -13404.19 -23216.72 .2341882.77 1326301.55 274621
[ce+1.0 Temp
Dead+Wind 0 deg - Service 60669.95 -0.00 -20080.82 -2005403.38 -12425.10 3009.46
Dead+Wind 30 deg - Service 60669.95 9529.96 -16506.39 -1671884.22 -982249.84 3605.64
Dead+Wind 60 deg - Service 60669.95 1654603 -9552.86 -958982.39 -1687115.04 3259.69
Dead+Wind 90 deg - Service 60669.95 19059.94 0.00 789947 -1952072.13 1782.14
Dead+Wind 120 deg - Service 60669.95 17390.50 10040.41 1014550.35 -1755995.13 505.56
Diead+Wind 150 deg - Service 60669.95 9529.97 16506.39 1687684 41 -982249.19 -1374.54
Dead+Wind 180 deg - Service 60669.95 -0.00 19105.71 1941666.85 -12425.83 -2865.58
Dead +Wind 210 deg - Service 60669.95 -9529.97 16506.39 1687686.63 957398.86 -3605.64
Dead+Wind 240 deg - Service 60669.95 -17390.50 10040.41 1014552.45 1731147.86 -3543.61
Dead+Wind 270 deg - Service 60669.95 -19059.94 0.00 7898.80 1927226.68 -1782.21
Dead+Wind 300 deg - Service 60669.95 -16546.03 9552.86 -958985.24 1662268.61 -365.69
Dead+Wind 330 deg - Service 60669.95 -9529.97 -16506.39 -1671886.81 957400.91 1374.61

[ Solution Summary B
Sum of Applied Forces Sum of Reactions
Load PX PY PZ PX PY Pz % Error
i 0.00 -60669. -0.00 000 60669.95 00 0.000%
2 0.00 -72803.94 -85714.65 0.00 72803.94 85713.74 0.001%
3 0.00 -54602.96 -85714.65 0.00 54602.95 85713.99 0.001%
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Ston of Applied Forces Sum of Reaclions
Load PX PY PZ PX PY Pz % Error
o camb. b L ,___..uifz.m_.,u_.n__,,.,*_..._,JQ.._,W__,‘.,_,,WM&,A R I — I
4 40678.53 -72803.94 -70457.29 -40678.01 72803.94 70456.50 0.001%
5 40678.53 -54602.96 -70457.29 -40678.14 54602.95 F0456. 1 0.001%
6 70626.50 -72803.94 -40776.23 -70625.64 72803.94 40775.73 0.001%
7 70626.50 -54602.96 -40776.23 -70625.85 54602.95 40775.85 0.001%
3 81357.07 -12803.94 -0.00 -81356.12 72803.94 -0.06 0.001%
9 §1357.07 -54602.96 0.00 -81356.37 54602.95 -0.05 0.601%
10 7423106 -72803.94 42857.32 -7423028 72803.94 -42856.87 0.001%
131 74231.06 -54602.96 42857.32 -74230.49 54602.95 -42857.00 0.001%
12 40678.53 -72803.94 7045729 -40678.11 72803.94 -70456.44 0.001%
13 40678.53 -54602.96 70457.29 -40678.23 54602.95 -70456.66 0.001%
14 -0.00 -72803.94 81552.45 0.00 72803.94 -81551.47 0.001%
15 -0.00 -54602.96 81552.45 0.00 54602.95 -8i551.71 0.001%
16 -40678.53 -72803.94 70457.29 40678.11 72803.94 -70456.44 0.001%
17 -40678.53 -54602.96 7045729 40678.23 54602.95 -T0456.66 0.001%
18 -74231.06 -72803.94 42857.32 74230.28 72803.94 -42856.87 0.001%
19 <74231.06 -54602.96 42857.32 74230.50 54602.95 -42857.00 0.001%
20 -81357.07 -72803.94 -0.00 81356.13 72803.94 -0.05 0.001%
21 -81357.07 -54602.96 0.00 81356.37 34602.95 -0.05 0.001%
22 -70626.50 -72803.94 -40776.23 70625.64 72803.94 4077513 0.001%
23 -70626.50 -54602.96 -40776.23 70625.85 54602.95 40775.85 0.001%
24 -40678.53 ~72803.94 ~70457.29 40678.02 72803.94 70456.50 0.001%
25 -40678.53 -54602.96 -70457.29 40078.14 54602.95 70456.71 0.001%
26 -0.00 -262403.19 -0.00 0.30 262403.19 0.2t 0.000%
27 -0.00 -262403.19 -27592.78 0.02 262403.19 2759247 0.000%
28 1340433 -262403.19 -23216.98 -13404.16 262403.19 23216.72 0.000%
29 23402.37 ~262403.19 -13511.37 -23402.09 262403.19 13511.22 0.000%
30 26808.66 -262403.19 -0.00 -26808.34 26240319 0.01 0.000%
31 23896.04 2262403.19 13796.39 -23895.76 262403.19 -13796.22 0.000%%
32 13404.33 -262403.19 23216.98 -13404.16 262403.19 -23216.70 0.000%
33 0.00 -262403.19 27022.13 0.0t 262403.19 27022 .41 0.000%
34 -13404.33 -262403.19 23216.98 13404.1% 262403.19 -23216.70 0.000%
35 -23856.04 -262403.19 13796.39 23895.79 262403.19 -13796.22 0.000%
36 -26808.66 -262403.19 -0.00 26808.37 262403.19 0.01 0.000%
37 -23402.37 -262403.19 -13511.37 2340212 262403.19 13511.22 0.000%
38 -13404.33 -262403.19 -2321698 13404.19 262403.19 23216.72 0.000%
39 0.00 -60669.95 -20081.00 0.00 60669.95 20080.82 0.000%
40 9530.06 -60669.95 -16506.55 -9529.96 60669.95 16506.39 0.000%
41 16546.19 -60669.93 -9552.95 -16546.03 60669.95 9552.86 0.000%
42 19060.12 -60669.95 0.00 -19059.94 60669.95 -0.00 0.000%
43 17390.66 -60669.95 106040.50 -17390.50 60669.95 -10040.41 0.000%
44 9530.06 -60669.95 16306.55 -9529.97 60669.95 -16506.39 0.000%
45 -0.00 -60669.95 19105.90 0.00 60669.95 -19105.71 0.000%
46 -9530.06 -60669.95 16506.53 9529.97 60669.95 -16500.39 0.000%
47 -17390.66 -60669.95 10040.50 17390.50 60669.95 -10040.41 0.000%
48 -19060.12 -60669.95 0.00 19059.94 60669.95 -0.00 0.000%
49 -16546.19 -60669.95 -9552.95 16546.03 60669.95 955286 0.000%
50 -9530.06 -60669.95 -16506.55 9529.97 60669.95 16506.39 0.000%
[ Non-Linear Convergence Results
Load Converged? Number Displacenient Force
o Combingion o ofCycles. . Tolerance I Tolerance .
i Yes 6 0.00000001 0,00000001
2 Yes 9 0.00000001 0.00006685
3 Yes 9 0.00000001 0.00004864
4 Yes 9 0.00000001 0.00007186
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5 Yes 9 0.00000001 0.00005351
6 Yes 9 000000001 0.00007596
7 Yes 9 0.00000001 0.00005752
8 Yes 9 0.00000001 0.00007182
9 Yes 9 0.00000001 0.00005348
10 Yes 9 0.00000001 0.00006680
11 Yes 9 000000001 0.00004862
i2 Yes 9 0.00000001 0.00007171
i3 Yes 9 0.00000001 0.00005342
i4 Yes 9 0.00000001 0.00007581
15 Yes g 0.00000001 0.00005743
i6 Yes 9 0.00000001 0.00007170
17 Yes 9 000000001 0.00005342
3] Yes 9 0.00000001 0.00006672
19 Yos 9 0.00000001 0.00004857
20 Yes g 0.00000001 0.00007171
21 Yes 9 0.00000001 0.00005342
22 Yes 9 0.00000001 0.00007586
23 Yes 9 0.00000001 0.00005746
24 Yes 9 000000001 0.00007177
25 Yes 9 0.00000001 0.00005345
26 Yes 8 0.00000001 0.00006402
27 Yes 10 0.00000001 0.00005623
28 Yes 10 0.00000001 0.00005700
29 Yes Y] 0.00000001 0.00005849
30 Yes 10 0,00000001 0.00005831
31 Yes 10 0.06000001 0.00005861
32 Yes 10 0.00000001 0.00005822
33 Yes 10 0.00000001 0.00005833
34 Yes 10 0.00000001 0.00005682
35 Yes 10 0.00000001 0.00005607
36 Yes 10 0.00000001 0.00005514
37 Yes i0 0.00000001 0.00005564
38 Yes 10 0.00000001 0.00005522
39 Yes 9 0.00000001 0.00005596
40 Yes 9 0.00000001 0.000057415
41 Yes 9 0.00000001 0.00005796
42 Yes 9 0.00000001 0.00005708
43 Yes 9 0,00000001 0.00005586
44 Yes 9 0.00000001 0.00005681
45 Yes 9 0.00000001 0.00005751
46 Yes 9 0.00000001 000005665
47 Yes 9 0.00000001 0.00005553
48 Yes 9 0.00000001 0.00005669
49 Yes 9 000000001 0.00005761
50 Yes 9 0.00000001 0.00003602

Maximum Tower Deflections - Service Wind

Section Elevation Horz, Gov. Tilt Tiwist
No. Deflection Load
R — I I oL R I
T 188 - 180 4.324 43 0.2048 0.0094
T2 180 - 160 3.078 43 0.2030 0.0089
T3 160 - 140 3.139 43 0.1830 0.0069
T4 140 - 120 2.400 43 0.1589 0.0051
T5 120 - 100 1,758 43 0.1333 0.0038
T6 100 - 80 1211 43 0.1094 0.0027
7 80 -60 0.774 43 0.0831 0.0020

T8 60 -40 0.448 43 0.0592 0.0015
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Section Elevation Horz. Gov. Tilt Twist
No. Deflection Load
MUM.QJPMMM__"L__EPB@,__HdM R

T9 40-20 0217 43 0.0370 0.0009
T10 20-0 0.071 43 0.0190 0.0005

Critical Deflections and Radius of Curvature - Service Wind

Flevation Appurienance Gov. Deflection Tilt Twist Radius of Curvatire
Load
......... Y Comb R
188.00 10" Omni 43 4.324 0.2048 0.0094 450272
176.00 & x 1' Panel Antenna w/Mount Pipe 43 3.805 0.2006 0.0086 126826
168.00 (2) DUO1417-8686 wiMount Pipe 43 3465 0.1930 0.0078 60072
15500 (2) 7250.03 wiMount Fipe 43 2.944 0.1775 0.0064 41244
141.00 (2) DB844HIVE-XY w/Mount Pipe 43 2434 0.1601 0.0052 47337
123.00 (2) DBYSOHHOE-M w/Mount Pipe 43 1.849 0.1371 0.0040 53137

Maximum Tower Deflections - Design Wind

Section Elevation Horz. Gov. Tilt Tiwist

Ne. Deflection Load

ﬁ..,..,MN._,Mm‘_._,.A,,m__um_,,,ﬁ_Mmﬁw.ﬂ_ﬂm_ﬁ_._,,,ﬁ..__.,M,,ﬂ_ﬂ,w_ws'z!___w R .. G
Tl 188 - 180 18.353 10 0.8660 0.0403
T2 180- 160 16.886 10 0.8587 0.0382
T3 160 - 140 13.331 10 07783 0.0296
T4 140 - 120 10.194 16 0.6742 0.0219
TS 120 - 100 747 10 0.5659 0.0164
T6 100 - 80 5.148 10 0.4644 0.0117
T7 80-60 3.292 10 0.3529 0.0086
T8 60 - 40 1.907 {i] 0.2516 0.0063
T9 40-20 0.925 10 0.157 0.0039
TI0 20-0 0.302 10 0.0807 0.0020

Critical Deflections and Radius of Curvature - Design Wind

Elevation Appurtenance Gov. Deflection Tilt Tvist Rodius of Curvature
Load M
[ RS _Comb. M U
188.00 10 Omni 10 18.353 0.0403 126933
176.00 & x 1 Pane! Antenna w/Mount Pipe 10 16.156 0.0363 32082
168.00 (2) DUO14 17-8686 wiMount Pipe 10 14117 0.0334 14540
155.00 (2) 7250.03 wiMount Pipe 10 12.503 0.0274 9911
141.00 2) DBE844H0E-XY w/Mount Pipe 10 10.340 0.0222 11562
12300 ) DBYROHSOE-M w/Mount Pipe 10 7.855 0.0172 12602

Bolt Design Data
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’ .;‘éE;forr- '”El"t_ev(;l_iou . Cam;vm:_em ¥ Bolf Grade Bol? Size J\}mnberj ' I‘Q-Iargn-um: ] 7/il_1mr7ab?r; " Ratio T :iTHb;'at:JIe_ ~ Criteria
No. Type of Load per Load Load Ratio
N in Bolts Bolt 1b Allowable
b
T 188 Leg AN 06250 4 86305 200870 (040 v I Bolt Tension
Diagonal A325N 0.6250 1 1816.49 6475.78 0281 / 1 Member Block
: Shear
Top Girt A325N 0.6250 1 65347 6475.78 0.101 ‘/ 1 Member Block
. Shear
T2 180 Leg A325N 0.7500 4 5780.55 2982060 4 o4 ‘/ 1 Bolt Tension
Diagonal A325N 0.6250 1 4307.07 6475.78 0.665 ‘/ 1 Member Block
Shear
Top Girt A325N 0.6250 1 100.01 6475.78 0015 / 1 Member Block
’ Shear
T3 160 Leg A325N 0.8750 4 13318.00 40589.10 308 vf’ 1 Bolt Tension
Diagonal A325N 0.6250 1 6738.15 12425.20 0.542 l‘/ 1 Bolt Shear
T4 140 Leg A325N 1.0000 4 22838.80 5301440 44 ‘/ 1 Bolt Tension
Diagonal A325N 0.6250 1 9412.07 1242520 754 ‘/ 1 Bolt Shear
TS 120 Leg A325N 1.0000 6 22665.20 5301440 8 / 1 Bolt Tension
Diagonal A325N 0.7500 1 11067.40 15843.80 5 ¢o9 l/ | Member Block
: Shear
T6 100 Leg A325N 1.0000 6 29514.20 5301440 557 / | Bolt Tension
Diagonal A325N 0.7500 1 13051.10 16087.50 0811 ‘/ 1 Member Bearing
7 80 Leg A325N 1.0000 8 27791.80 53014.40 0.524 ‘/ 1 Bolt Tension
Diagonal A325N 0.7500 1 14849.30 1789240 5 gq9 / | Bolt Shear
T8 60 Leg A325N 1.0000 8 3313170 5301440 (65 ‘/ 1 Bolt Tension
Diagonal A325N 0.7500 i 14678.00 1789240 a9 G/ 1 Bolt Shear
9 40 Leg A325N 1.0000 8 38586.20 5301440 908 / 1 Bolt Tension
Diagonal A325X 0.7500 1 17070.40 20109.40 0.849 ‘/ 1 Member Bearing
TI0 20 Leg A354-BC  1.0000 10 35207.60 5522330 38 V/ 1 Bolt Tension
Diagonal A325X 0.7500 1 17665.10 20109.40 0.878 / 1 Member Bearing

" Section " Elevation
No.
f
—m i8-8
12 180 - 160
T3 160 - 140
T4 140 - 120

Leg Desi
“Size T Pu “epr Raiio
P.
fi f in’ b b "¢,p‘“"
ROHN2S5SITD 800 400 507 17040 -673539 ~ 6356030  0.106'
K=1.00
ROHN 2.5 STD 20.03 501 63.4 1.7040 2904740 57138.60 0.508"
K=1.00
ROHN 3 EH 20.04 6.68 70.5 3.0159 -63678.30 94337.20 0.675"
K=1.00
ROHN 4 EH 20.04 6.68 54.3 44074  -107244.00 159899.00 0.671"
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Section Elevation Size L L. Kir A P,
No.
i J A in b
e O
TS 120 - 100 ROUN 5 EH 20.04 6.68 116 61120  -157930.00 239378.00 0.660 "
K=1.00
T6 100 - 30 ROHN 6 EHS 20,04 i0.02 54.0 67133 -204008.00 244047.00 0.836"
K=1.00
17 80- 60 ROHN 6 BEH 20.03 10.02 548 84040  -255613.00 303757.00 0.842"
K=1.00
T8 60 - 10 ROHN 8 EHS 20,04 10.02 412 07193 -305314.00 386354.00 0.790 !
K=1.00 v
T9 40-20 ROHN 8 EH 20,03 10.02 21.8 127627 -356827.00 505573.00 0.706 "
K=1.00 v
T10 20-0 ROHN 8 EH 20.03 10.02 41.8 127627  -408728.00 505555.00 0.808
K=1.00 Vv
"p. [ ép, controls
[ Diagonal Design Data (Compression)
Section Elevation Size I L, Kirr A P, OF, Ratio
No. P,
n S A in’ I 1 oP,
TR URE S 1800 TE 37dx1 34x3/16 7.70 357 1249 0.6211 -1832.58 8852.42 0.207"
K=1.00
T2 130 - 160 L1 3/4x1 3/4x3/16 9.69 4 1646 0.6211 430613 5178.87 0.831"
K=1.00
T3 160 - 140 12 1/2x2 172x1/4 1224 6.02 147.1 1.1900 -6738.15 12430.90 0.542!
K=1.00
T4 140 - 120 L3xIx1M 14.07 6.89 1396 1.4400 9412.07 16694.30 0.564
K=1.00
TS 120- 100 L3x3x1/4 £5.94 7.76 157.4 1.4400 -11149.80 13139.10 0.849 "
K=1.00
6 100 - 80 L3 1/2x3 H2x1/4 19.2) 944 163.2 1.6900 -13312.00 14326.20 0929
K=1.00
17 80 - 60 Léxdx5/16 20,93 10.29 156.1 2.4000 -14849.30 22264.80 0.667"
K=1.00 s/
18 60 - 40 LAxdx5/16 2287 11.20 170.0 24000 1467800 18769.30 0.782 "
K=1.00
T9 40-20 LSx5x%5/16 24.68 £2.06 145.6 3.0300 1747120 32278.00 0.541"
K=1.00
T10 20-0 L5x5x5/16 26.50 12.99 156.8 30300 -18205.90 27848.90 0.654 1
K=1.00 v

Yp, /4P, controls

| Top Girt Design Data (Compression) |
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Section Elevation Size L L, Kiir A P, 9P, Ratio
No. P,
fi f i b b P,
BT A Saane T 658 607 2121 TToey 67146 990 02170
K=1.00 v
KL/R > 200 (C)- 5
T2 180 - 160 L1 3/4xt 343416 6.58 6.07 212.1 0.6211 11947 3119.90 0.038"
K=1.00 V#‘
KL/R > 200 (C)- 24
' p. /&P, controls
B Tension Checks |
| Leg Design Data (Tension) B
Section Elevation Size L L, Kifr A Py &Py Ratio
No. P,
Ji S fi in’ h b oP,
BT 188- 180 ROMHN 2.5 STD 8.00 400 50.7 17040 345220 7668230 0.045%
T2 180 - 160 ROHN 2.5 STD 20.03 501 63.4 1.7040 2312220 16682.30 0302
T 160 - 140 ROHN 3 EH 2004 6.68 70.5 3.0159 5327190 135717.00 0.393"
T4 140 - 120 ROHN 4 EH 20.04 6.68 54.3 4.4074 91355.00 198335.00 0.461"
T5 120 - 100 ROHN 5 EH 20.04 6.68 436 6.1120 135991.00 275039.00 0.494 1
T6 100 - 80 ROHN 6 EHS 20.04 10,02 54.0 6.7133 177085.00 302097.00 0.586 '
T7 80 - 60 ROTIN 6 EH 20,03 10,02 54.8 8.4049 222334.00 378222.00 0.588
T8 60 - 40 ROHN 8§ EHS 2004 10,02 412 9.7193 265053.00 437369.00 0.606 1
¢ 40-20 ROHN § EH 20.03 10.02 418 127627 308690.00 §74322.00 0.537"
T10 20-0 ROHN 8 EHl 20,03 10.02 41.8 127627 352076.00 574322.00 0.613"

Vp, /ép,controls

Diagonal Design Data (Tension)

 Seetion FElevation Size L Ly Klr A Py o, Ralio
Ne. Py
Ji S S in’ ib i - _—é‘p"

T 188 - 180 TR ARG T TIA T T TasT T 829 03604 181649 TTTTS615.300 04161
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Section Elevation Size L L Kir A P &P, Ratio
No. P.
7 f i’ ib b $2,
T2 180 - 160 Lt 3/4x] 34x3/16 9,69 4m 1083 0.3604 4307.07 15675.30 02751
T3 160 - 140 L2 1/2x2 1/2x1/4 12.24 6.02 96.0 0.7519 6639.07 32706.60 0.203 "
T4 140 - 120 L3x3x1/4 14.07 6.89 90.6 0.9394 9241.79 45794.50 0.202"
T 120 - 100 L3x3xl/4 1594 1.6 102.0 0.9159 11067.40 44652.00 0.248 !
T6 100 - 80 L3 1/2x3 1/2x1/4 1521 9.44 105.5 1.1034 13051.10 53792.60 0243
7 80- 60 LA4x4x5/16 20.93 10.29 1010 1.5949 14531.40 T1752.40 0.187"
T8 60 - 40 14x4x5/16 22.87 1120 109.8 1,5949 14418.50 7775240 0.185"
T9 40-20 L5x5x5/t6 24.68 12.06 933 20674 17070.40 100787.00 0.169*
T10 20-0 L5x5x5/16 26.50 12.99 1004 2.0674 17665.10 100787.00 0.175!
‘p. o/ &P, controls
Top Girt Design Data (Tension)
Section Elevation Size L L, Kirr A P. P, Ratio
No. P.
S A g in’ 1 i “er
T 188 180 UL 3/4x1 333716 6.58 607 1417 0.3604 65347 13675.30 o2
T2 180 - 160 L1 3/4x1 3/4x3/16 6.58 6.07 1417 0.3604 100.01 15675.30 0.006"
'p,/ &P, controls
Section Capacity Table
Section Elevation Compaonent Size Critical P 0Py % Capacity Pass
No b/ Type Element i Ih Fail
T 188 - 180 Leg ROHN 2.5 8TD T 673539 6356030 106 Pass
T2 180 - 160 Leg ROHN 2.5 8TD 20 2904740 57138.60 50.8 Pass
T3 160 - 140 Leg ROHN 3 EH 51 I67830  94337.20 67.5 Pass
T4 140 - 120 Leg ROHN 4 EH 72 -107244.00  159899.00  67.1 Pass
T5 120 - 100 Leg ROHN 5 EH 92 -157930.00 23937300 660 Pass
6 100- 80 Leg ROHN 6 EHS 113 S204008.00 24404700 836 Pass
T7 80- 60 leg ROHN 6 EH 128 25561300 303757.00 842 Pass
T8 60 - 40 Leg ROHN 8 EHS 143 -305314.00 38635400 790 Pass
T9 40-20 Leg ROHN 8 EH 158 356827.00 50557300 706 Pass
T10 20-0 Leg ROHN 8 EH 173 40872800 50555500 808 Pass
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Section Elevation Component Size Critical P OPa % Capacity Pass
No. St Type Element b th Fail
TR R8s -180 " Diagonal LI 3/ax1 3453716 7 -1832.58 885242 207 Pass
T2 180G - 160 Diagonal L1 3/4x1 3/4x3/16 25 -4306.13 5178.87 831 Pass
T3 160 - 140 Diagonal L2 1/2x2 1/2x1 M4 54 -6738.15 12430.50 54.2 Pass
T4 140 - 120 Diagonal L3x3x1/4 15 -9412.07 16694.30 56.4 Pass
TS 120 - 160 Diagonat L3x3x1/4 97 -11149.80 13139.10 84.9 Pass
6 160 - 80 Diagonal L3 12x3 12x1M 118 -13312.00 14326.20 229 Pass
T7 80 - 60 Diagonal LAx4x5/16 133 -14849.30 22264.80 66.7 Pass
T8 60-40 Diagenat L4xdx5/16 148 -14678.00 18769.30 782 Pass
9 40- 20 Diagonal L5x5x5/16 163 -1747120 32273.00 54.1 Pass
TIO 20-0 Diagonal L5x5x5/16 175 -18205.90 27848.90 65.4 Pass
T1 188 - 180 Top Girt L1 3/4x1 3/4x3/16 5 -677.46 3119.90 21.7 Pass
T2 180 - 160 Top Gint Lt 3/4x1 3/4x3/16 24 -119.47 3119.90 38 Pass
Summary
Leg (T7) 842 Pass
Diagonal (T6) 929 Pass
Top Girt (T1) 21,7 Pass
Bolt Checks 878 Pass
RATING = 92.9 Pass

Program Version 6.0.0.8 - 9/7/2011 File:1:/22900/22997/Structural/Risa/22997 revd. eri
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RADIO FREQUENCY EMISSIONS ANALYSIS REPORT
EVALUATION OF HUMAN EXPOSURE POTENTIAL
TO NON-IONIZING EMISSIONS

Sprint Existing Facility
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236 South Main Street
East Windsor, CT 06088

September 27, 2013

EBI Project Number: 69130121
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September 27, 2013

Sprint

Attn: RF Engineering Manager

I International Boulevard, Suite 800
Mahwah, NJ 07495

Re: Emissions Values for Site: CT03XC090 — Balch Tower

EBI Consulting was directed to analyze the proposed upgrades to the existing Sprint facility located at
236 South Main Street, East Windsor, CT, for the purpose of determining whether the emissions from the
proposed Sprint equipment u pgrades on this property are within specified federal limits,

All information used in this report was analyzed as a percentage of current Maximum Permissible

Exposure (% MPE) as listed in the FCC OET Bulletin 65 Edition 97-01and ANSI/IEEE Std C95. 1. The
FCC regulates Maximum Permissible Exposure in units of microwatts Per square centimeter (LW/cm2),
The number of pW/cm?2 calculated at each sample point is called the power density, The exposure limit

All results were compared to the FCC (Federal Communications Commission) radio frequency exposure
rules, 47 CFR 1.1307(b)(1) - (b)(3), to determine compliance with the Maximum Permissible Exposure
(MPE) limits for General Population/Uncontrolled environments as defined below.

General population/uncontrolled exposure limits apply to situations in which the general public may be

exposed or in which persons who are exposed as a consequence of their employment may not be made
fully aware of the potential for exposure or cannot exercise control over their exposure. Therefore,
members of the general public would always be considered under this category when exposure is not
employment related, for example, in the case of a telecommunications tower that exposes persons in a
nearby residential area.

Public exposure to radio frequencies is regulated and enforced in units of microwatts per square
centimeter (WW/cm?). The general population exposure limit for the cellular band is approximately 567 .
HW/em?®, and the general population exposure limit for the PCS band is 1000 uW/em®, Because each i
carrier will be using different frequency bands, and each frequency band has different exposure limits, it ‘
is necessary to report percent of MPE rather than power density.
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Occupational/controlled exposure limits apply to situations in which persons are exposed as a

consequence of their employment and in which those persons who are exposed have been made fully

Additional details can be found in FCC OET 65.

CALCULATIONS

calculations were performed per the specifications under FCC OET 65. All calculations were performed
assuming the main lobe of the antenna was focused at the base of the tower to present a worst case
scenario. Actual values seen from this site will be dramatically less than those shown in this report. For
this report the sample point is the top of a 6 foot person standing at the base of the tower.

For all calculations, all emissions were calculated using the following assumptions:

1) 3 CDMA Carriers (1900 MHz) were considered for each sector of the proposed installation.
2) 1 CDMA Carrier (850 MHz ) was considered for each sector of the proposed installation
3) All radios at the proposed installation were considered to be running at full power and were
uncombined in their RF transmissions paths per carrier prescribed configuration. Per FCC
OET Bulletin No. 65 - Edition 97-01 recommendations to achieve the maximum anticipated
value at each sample point, all power levels emitting from the proposed antenna installation
are increased by a factor of 2.56 to account for possible in-phase reflections from the
surrounding environment. This js rarely the case, and if $0, is never continuous,
4) For the following calculations the sample point was the top of a six foot person standing at
the base of the tower, The actual gain in this direction was used per the manufactures
supplied specifications.
5) The antennas used in this modeling are the RES APXVSPP18-C-A20 and the RFS
APXVIERR18-C-A20). This is based on feedback from the carrier with regards to [
anticipated antenna selection. The RFS APXVSPPI18-C-A20 has a 15.9 dBd gain value at its \
main lobe at 1900 MHz and 13.4 dBd at its main lobe for 850 MHz. The RFS
APXV9ERR18-C-A20 has a 14.9 dBd gain value at its main lobe at 1900 MHz and 11.9 dBd
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6) The antenna mountin
level (AGL)

7) Emissions values for additional carri
active database. Values in this datab

g height centerline of the proposed antennag is 123 feet above ground

e€rs were taken from the Connecticut Siting Council

ase are provided by the individual carriers themselves,

All calculation were done with respect to uncontrolled / general public threshold limits
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All calculations performed for this analysis yielded results that were wel] within the allowable limits for
general public exposure to RF Emissions,

The anticipated Maximum Composite contributions from the Sprint facility are 18.507% (5.619% each
from sectors 1 and 3 and 7,270 9, from sector 3) of the allowable FCC established general public Jimit
considering all three sectors simultaneously sampled at the ground leve],

The anticipated composite MPE value for this site assuming all carriers present is 56.537% of the
allowable FCC established general public limit sampled at the ground level, This js based upon valyes

Scott Heffernan
RF Engineerl’ng Director

EBI Consulting

21 B Street
Burlington, ma 01803
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