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ATTORNEYS AT LAW

August 13, 2014

Attorney Melanie Bachman
Acting Executive Director
Connecticut Siting Council
Ten Franklin Square
New Britain, CT 06501

Re: Notice of Exempt Modification
Citadel Broadcasting Company/MetroPCS co-location
CTNL223A
99 Briar Hill Road, Groton, CT

Dear Attorney Bachman:

RACHEL A. SCHWARTZMAN

Please Reply To: Bridgeport
Writer's Direct Dial: (203) 337-4110
E-Mail: rschwartzmanQcohenandwolf.com

This office represents MetroPCS Massachusetts, LLC, a Delaware limited liability
company ("MeiroPCS"), and has been retained to file exempt modification filings-with the
Connecticut Siting Council on its behalf.

In this case, the Citadel Broadcasting Company owns the existing guyed triangular
telecommunications tower and related facility at 99 Briar Hill Road, Groton, CT (41.385139/
-72.06986111). MetroPCS intends to replace 3 existing antennas with 6 new antennas and
related equipment at this existing telecommunications facility in Groton ("Groton Facility").
Please accept this letter as notification, pursuant to R.C.S.A. X16-50j-73, of construction which
constitutes an exempt modification pursuant to R.C.S.A. ~ 16-50j-72(b)(2). In accordance with
R.C.S.A. § 16-50j-73, a copy of this letter is being sent to the Mayor, Rita M. Schmidt, and the
property owner, Citadel Broadcasting Company.

The existing Groton Facility consists of a 250-foot guyed triangular tower.l MetroPCS
plans to replace 3 existing antennas on T-arm mounts with 6 new antennas on T-arm mounts at
a centerline of 177 feet. (See the plans revised to Apri128, 2014 attached hereto as Exhibit A).
MetroPCS will also reuse an existing backup battery unit, upgrade a 62Q1 equipment cabinet,
reuse an existing BTS cabinet which will remain off, reuse an existing PPC, reuse existing coax
cables, and insfiall fiber cable. The existing Groton Facility is structurally capable of supporting
MetroPCS` proposed modifications, as indicated in the structural analysis dated May 29, 2014,
and attached hereto as Exhibit B.

1 The Groton Facility was approved at a height of 250 feet (Petition No. 913), which is consistent with this
filing.
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The planned modifications to the Groton Facility fall squarely within those activities

explicitly provided for in R.C.S.A. ~ 16-50j-72(b)(2).

1 . The proposed modification will not increase the height of the tower. MetroPCS'

existing antennas are at a centerline of 177 feet; the replacement antennas will be installed at the

same 177 foot level. The enclosed tower drawing confirms that the proposed modification will

not increase the height of the tower.

2 . The proposed modifications will not require an extension on the site boundaries

or lease area, as depicted on Sheet 2 of Exhibit A. MetroPCS' equipment will be located entirely

within the existing compound area.

3 . The proposed modification to the Facility will not increase the noise levels at the

existing facility by six decibels or more.

4 . The operation of the replacement antennas will not increase fine total radio

frequency (RF) power density, measured at the base of the tower, to a level at or above the

applicable standard. According to a Radio Frequency Emissions Analysis Report prepared by

EBI dated August 7, 2014. MetroPCS' operations would add 0.386% of the FCC Standard.

Therefore, the calculated "worst case' power density for the planned combined operation at the

site including all of the proposed antennas would be 10.456% of the FCC Standard as calculated

for a mixed frequency site as evidenced by the engineering exhibit attached hereto as Exhibit C.

For the foregoing reasons, MetroPCS respectfully submits that the proposed

replacement antennas and equipment at the Groton Facility constitutes an exempt modification

under R.C.S.A. ~ 16-50j-72(b)(2). Upon acknowledgement of this exempt modification,

MetroPCS shall commence construction approximately sixty days from the receipt of the

Council's decision.

Sincerely,

~ ~~ ~ (~,~~G~ ~-~
Rachel A. Schwartzman, Esq,

cc: Town of Groton, Mayor Rita M. Schmidt
Citadel Broadcasting Company
Sheldon J. Freincle, Northeast Site Solutions
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CT Professional Engineer

License No: 26795

Site ID: CTNL223A

Site Name: Citadel Groton Guyed

99 Briar Hill Road

Groton, CT

Prepared By:
Atlantis Group, Inc.

1340 Centre Street, Suite 212

Newton, Massachusetts 02459

Phone: 617-965-0789, Fax: 617-965-0103
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1.0 SUBJECT AND REFERENCES

CTNL223AStructural Analysis

The purpose of this analysis is to evaluate the structural capacity of the existing 250 feet high

guyed tower, located at 99 Briar Hill Road Groton, CT for the alteration and addition of wireless

telecommunication appurtenances proposed by MetroPCS.

The structural analysis of the site is based on the following documents provided to us:

1. Reinforcement Design Report prepared by Armor Tower Engineering for HPC Wireless

dated 06/27/2013.

2. Existing and proposed antenna information provided by MetroPCS.

1.1 STRUCTURE

The guyed tower is a 250 foot high, triangular tower manufactured by Sabre

Communications. Solid rod legs are Z-braced with solid rod bracing the lower 200 feet and

have a 50 foot tall pole mounted at the top of the tower. The tower is guyed at three (3)

elevations at 186.7 feet, 126.7 feet, and 66.7 feet above grade level. All guy wires are

terminated at anchors 160 feet away from the tower. Please refer to the tower elevation

drawing in Appendix A, for details about the tower geometry.

2.0 EXISTING AND PROPOSED CONFIGURATION

Antennas and Appurtenances:

The analysis is based on the following existing and proposed appurtenances:

Existing Configuration of MetroPCS Appurtenances:
(ExistinE Antennas to be removed. the feedlines to remainl

RAD 
Feed

Sector Center Antennas Mount
(ft.) 

Lines

Alpha 177 CDMA/EVDO/LTE (1) APX18-2065175 (1) T-Frame

Beta 177 CDMA/EVDO/LTE (1) APX18-206517S (1) T-Frame (6) 7/8"

Gamma 177 CDMA/EVDO/LTE (1) APX18-206517S (1) T-Frame

1340 Centre Street, Suite 212
Newton, Massachusetts 02459

Phone: 617-965-0789
Fax:617-965-0103
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Proposed Configuration of MetroPCS Appurtenances:

CTNL223A—Sh•uctural Analysis

RAD
Sector Center Antennas Mount Feed Lines

(ft.)

Alpha 177 
GSM/UMTS Antenna (1) AIR21 B2A/B4P 

~1) T-Frame
LTE Antenna (1) AIR21 B4A/B2P

~6~ ~~g„ +

Beta 177 
GSM/UMTS Antenna (1) AIR21 B2A/B4P 

~1) T-Frame 
~1) 1 5/8"

LTE Antenna (1) AIR21 B4A/B2P Hybrid

Gamma 177 
GSM/UMTS Antenna (1) AIR21 B2A/B4P 

~1) T-Frame
LTE Antenna (1) AIR21 B4A/B2P

Existing and Remaining Appurtenances by Others:
RAD Center (ft.)

Carrier 
Antenna & TMA Mount Feed Lines

238 (1) 6810 FM Antenna Pole Mounted (1) 1 5/8"

215 (1) 6810 FM Antenna Pole Mounted (1) 1 5/S"

199 (1) PR-950 Dish Leg Mounted (1) 7/8"

(2)APXVSSPI8-C-A20 Antennas
187 (1)P40-16-XLPP-RR-A Antenna (6) 1 5/8" +

Sprint (3) ALU 1900 MHz RRHs (1) Tri-Sector Frame (3) 1 1/4

(3) ALU 800 MHz RRHs Hybrid

172 (1) PR-950 Dish Leg Mounted (1) 7/8"

150 (1) 4' Grid Dish Leg Mounted (1) 1 5/8"

127 (1) 8' Omni Sidearm Mount (1) 1/2"

1340 Centre Street, Suite 212
Newton, Massachusetts 02459

Phone: 617-965-0789
Fes: 617-965-0103
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3.0 CODES AND LOADING

CTNL223A—Struct~iral Analysis

The tower was analyzed per ANSI/TIA-222-F as referenced by the 2005 Connecticut Building

Code with 2011 Supplement, which is the adopted building code. The following wind loading

was used in compliance with the standard for New London County, CT.

• Basic wind speed 85 mph (W) without ice [fastest-mile speed equivalent to 115 mph 3-

second gust].

• Basic wind speed 74 mph (W;) with 1/2" radial non-escalating ice.

The following load combinations were used with wind blowing at 0°, 60° and 90°, measured

from a line normal to each face of the guyed tower.

• D+Dg+W

• D+Dg+I+W;+1.OTi

D: Dead Load of structure and appurtenances, except guy wires

W: Wind Load, without ice
W;: Wind Load with ice

I: Ice Gravity Load

Dg: Dead Load of guy assemblies

4.0 STANDARD CONDITIONS FOR ENGINEERING SERVICES ON EXISTING STRUCTURES

The analysis is based on the information provided to Atlantis Group and is assumed to be

current and correct. Unless otherwise noted, the structure and the foundation system are

assumed to be in good condition, free of defects and can achieve theoretical strength.

It is assumed that the structure has been maintained and shall be maintained during its

service. The superstructure and the foundation system are assumed to be designed with

proper engineering practice and fabricated, constructed and erected in accordance with the

design documents. Atlantis Group will accept no liability which may arise due to any existing

deficiency in design, material, fabrication, erection, construction, etc. or lack of maintenance.

Contractor should inspect the condition of the existing structure, mounts and connections and

notify Atlantis Group for any discrepancies and deficiencies before proceeding with the

construction.

1340 Centre Street, Suite 212
Ne~~vton, Massachusetts 02459

Phone: 617-965-0789
Fa~:617-965-0103
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5.0

CTNL223A—Structural Analysis

The evaluation results presented in this report are only applicable for the previously

mentioned existing and proposed additions and alterations. Any deviation of the proposed

equipment and placement, etc., will require Atlantis Group to generate an additional structural

evaluation.

ANALYSIS and ASSUMPTIONS

The tower was analyzed by utilizing tnxTower, anon-linear 3-Dimensional finite element

program, a product of Tower Numerics, Inc. Software output for this analysis is provided in

Appendix A of this report.

Tower member sizes, geometry and existing antenna loading are based on a structural analysis

dated June 2013 and may not be up to date. This analysis assumes that the modifications

outlined in that report have been properly installed. We recommend a tower mapping to

document that all provided information is accurate and that all members and connections are

in good condition.

1340 Centre Street, Suite 212
Nevvton, Massachusetts 02459

Phone: 617-965-0789
Fax:617-965-0103
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6.0 RESULTS andCONCLU510N

CTNL223A—Structural Analysis

Based on an analysis per ANSI/TIA-222-F, the existing tower is found to have adequate

structural capacity for the proposed changes by metroPCS. For the aforementioned load

combinations and as a maximum, the guy cables to 66.7' will be stressed to 96% of

capacity. Maximum usage of tower legs and bracing is 70.2% and 92.4%, respectively. Due

to a complete lack of subsurface information, the foundation system could not be analyzed in

this study.

Therefore, the proposed additions and alterations by metroPCS can be implemented with the

conditions outlined in this report.

Should you have any questions or need any clarifications about this report, please contact

us at (617) 965-0789. ~~t„uuu~,u,,,

Sincerely,
Atlantis Group, Inc.

C~

~. _
~ 4 ;*_

i Na
O,:'~ ~~`

~~~~N~i~AI~ ~~,

~'

05/30/2014

1340 Centre Street, Suite 212
Newton, Massachusetts 02459

Phone:617-965-0789
Faz: 617-965-0103
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DESIGNED APPURTENANCE LOADING
TYPE ELEVATION TYPE ELEVATION

Flash Beacon Lighting 250 ALU 800 MHz RRH (ESpdnt-Bete) 1B7

6810 Hi h•Paver Antenna (4 Bsyj 245- 230 ALU 800 MHz RRH (E rint•Gemme) X87

6810 High•Paver Mtenne (3 Bey) 220 - 210 AIR 21 H4A 82P w! Mount Pipe 177

PR-850 ~g9 (P-~oPCS~AIpha)

14'Tri•Sedar Freme~ESprinq 1B7 AIR 21 B4A 62P ~vl Mount Pipe 177

(2)Canmscape ~[3841G65ZlUCY 187 fP'~oPCS~Alphel

fESprinPPlPhe1 fUR 2184A 62P wl Mount Pipe 177

(2)Canmscope D8844G65ZAXY 187 fP•hletroPCS•Alphal

(ESprinPBete) 12' Lt. boon (E•MetraPCS) 177

(2) 09980H90EM (E•Sprint•Gemme) 167 AIR 21 B2A B4P w/Mount Pipe 177

APXVSSPIB-C-A20 w_M[gFpe 187 
(P•MetroPCS~AIphe)

(ESptmt-Plphe) AIR 2182A 84P w/Mount Pipe 177

APXVSSPIB•GA20 w. kRgFpe 187 
(P-MetroPCS•PJphe)

(ESpdnbBeta) AIR 21 B2A 84P w/Mount Pipe 177

P44~6•XI.PRRR-A whntg pipe 187 ~P'~o~~~~e}
(ESptmt•Gemme) 12' Lt. boon (EMelroPCS) 177

ALU 79W MHz RRH (ESprinbPp6~a) 787 12' Li boon (EMeIroPCS) 177

ALU 1900 MHz RRH (ES rint•Beta) 187 PR-950 172

ALU 1900 MHz RRH 187 4FT GRID DISH 150

(E•Spnnt•Gamma) 8' x 7" Omni 135- 127

ALU 8(!D MHz RRH (ESprinRAplha} 107 3' Sidxerm (2' pipe) ~VSI) 127

MATERIAL STRENGTH
~ GRADE ~ Fy ~ Fu ~ GRADE ~ Fy ~ Fu ~
A572-50 ~ 50 ksi ~ 65 ksi ~ Ai6 36 ksi 58 ksi

~~ TOWER DESIGN NOTES
1. Tower is located in New London Courrty, Connecticut.
2. Tower designed fora 85 mph basic wind in accordance wRh the TIAlEIA-222-F Standard.
3. Tower is also designed fora 74 mph basic wind with 0.50 in ice.
4. Deflections are based upon a 60 mph wind.
5. Connections use galvanized A325 bolts, nuts and locking devices. Installation per

TIA/EIA-222 and AISC Specifications. \\
6. Tower members are "hot dipped" galvanized in aceordance wRh ASTM A123 and ASTM

A153 Standards. \ \\
7. Welds are fabricated with ER-70\electrades.~
8. (E)xising, (P)roposed
9. TOWER RATING: 96°,6

\\`\\~~ 

370551b

428591b ~~~b
R=160.00ft._
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OA 20F 40F 60F 80F LOOP 120F

Cn~r H V biitinl Lilertep! Ltilia! Ltlercep7 I+iifinl In/enep! ]rriJin/ htlerrepl Inilra/ Inlerre~7 7nilial Lflercepl Inifin! Ltlercepl

Elevnkon Tension Tension Tension Tensim~ Tension Tension Terzsion

fi fi fl lb fi /b .fr tb t 16 fr 16 fi !b .fe !b j~
186.667 A 138.30 186.67 4125 4.79 3915 5.05 3706 5.33 3500 S.fi4 3296 5.98 3096 636 2900 6.78

B 15830 186.67 4125 4.79 3915 5.05 3706 5.33 3900 5.6d 3296 5.98. 3096 636 2900 6.78
C 15830 186.67 4125 4.79 3915 5.05 3706 533 3500 5.64 3296 5.98 3096 636 2900 6.78

126.667 A 158.27 126.67 4415 3.09 4106 332 3801 3.58 3500 3.89 3205 4.24 2919 4.65 2643 5.13
B 158.27 126.67 4415 3.09 4106 3.32 3801 3.56 3500 3.89 3245 4.24 2419 4.65 2643 5.73

C 158.27 126.67 4415 3.09 4106 332 3841 3.58 3500 3.89 3205 4.24 2919 4.65 2643 5.13

66.6667 A 15827 66.67 2843 2.06 2584 226 2330 2.51 2080 2.81 1837 3.18 1605 3.63 1386 4.2~

B 158.27 66.67 2843 2.06 2584 2.26 2330 2.51 2080 2.81 1837 3.78 1605 3.63 1388 4.20

C 158.27 66.67 2843 2.06 2584 2.26 2330 2.51 2080 2.81 ]837 3.18 1605 3.63 1386 4.20

Bolt Desi n Data

Section Elevation Component Bolt BoltSiae Number Maximum Allowable Ratic Allowable Criteria

,1'0. Type Grade Of Load per Load Load Ratio

jt iri Bolts Bolt lb Allowable
lb

Tl 200 I.eg A325N 0.7500 3 7871 19439 ~ 4~5 ~ 1.333 Bolt Tension

T2 180 Leg A325N 0.7500 3 1423 19439 Q 073 ~ 1.333 Bolt Tension

T3 160 Leg A325N 0.7500 3 1541 19439 Q ~~ ~ 1333 Bolt Tension

T4 140 I,eg A325N 0.7500 3 631 19439 
0.032 M' 

1.333 Bolt Tension

T~ 120 Leg A325N 0.7500 3 0 19439 ~ ~~~ ~ 1.333 Bolt Tension

T6 100 Leg A325N 0.7500 3 0 19438 ~ ~~~~ ~ 1.333 Bolt Tension

T7 80 I,eg A325N 0.7500 3 0 19438 Q ~~ ~ 1.333 Bolt Tension

T8 60 I.eg A325N 0.7500 3 0 19438 0 p~ ~ 1.333 Bolt Tension

T9 40 Leg A325N 0.7500 3 0 19438 ~ {~~ ~ 1.333 Bolt Tension

T10 20 I,eg A325N 0.7500 3 0 19439 ~ ~~~ ~ 1.333 Bolt Tension

Tl l 6.7 Leg A325N 0.7500 3 0 19439 ~ ~~~~ ~" 1.333 Bolt Tension

Gu Desi n Data

Section Elevation Initial Breaking Actual Allowable Required Actual

No. Te~asion Load T Ta S.F. S.F.

ft Ih Ih Ih lh

Tl 186.67 (A) 3500 35000 16004 17500 2.000 
2 1g~

(464)
186.67 (A) 3500 35000 15861 17500 2.000 2 207

(465)
186.67 (B) 3500 35000 15735 17500 2.000 

2 2zA
(460)

186.67 (B) 3500 35000 16034 17500 2.000 2 i83

(461)
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Section Elevation Irutt~l Breaking Ach~al Allowable Required Actual
~'o. Tension Load T Ta S.F. S.F.

t lb lb lb lb

186.67 (C) 3500 35000 16021 17500 2.000 
2 ~ R~

(456)
186.67 (C) 3500 35000 1587 17500 2.000 

2 zU5
(457)

T4 126.67 (A) 3500 35000 16396 17500 2.000 2 ~ ~~
(470) _~r

126.67 (B) 3500 35000 16276 17500 2.000 
2 ~ 50 Y

(469)
126.67 (C) 3500 35000 16257 17500 2.000 

2 153
(468)

T7 66.67 (A) 2080 20800 9488 10400 2.000 
2 ~~R2

(473)
66.67 (B) (472) 2080 20800 9948 10400 2.000 ~ X19 ~

66.67 (C) (471) 2080 20800 9933 10400 2.000 
2 ~~9a

Com ression Checks

Pole Desi n Data

Section Elevation L L„ KUr Fa .4 Actztal Allow. Ratio
No. P Pa P

f~ ft f} ksi irr1 lh !h pa

Ll 250 - 200 (1) 50.00 50.00 138.4 7.794 19.2423 -4143 149972 0.028

Pole Bendin Desi n Data

Section Elei~ation Actual Actual Allotiv. Ratic Aci~tal Achtal Allotiv. ~ Rntic

i~~0. ,'llx .flx F'bs ibs .fly fbl' r'b>' .fbl'

ft Ib-ft ksi ksi Fax Ib ft ksi ksi Fav

Ll 250 - 200 (1) 92582 -19.590 33.000 0.594 0 0.000 33.000 0.000

Pole Interaction Desi n Data

Section Elevation Rc~tic Rntic Rnric Con:b. Allotiv. Ĉriteria

~'o. P fpc ,f~ Stress Stress

ft pa F6x F-~, Raiic Rntic

Ll 250 - 200 (1) 0.028 0.594 0.000 0..6/21 1.066 ~_i~ 3

Y

Le Desi n Data Com ression
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Section Elevation L L„ KUr Mast a A Actual Allow. Rario

Nn. Stability P Pa P

fi ft ,jt Index ksi i~r~ lb lb pa

Tl 200 - 180 20.00 3.33 80.0 1,00 19.012 3.1416 -55875 59729 0.935

F=1.0O
T2 180 - 160 20.00 3.33 80.0 1.00 19.012 3.1416 -44934 59729 0.752

I=1.00
T3 160 - 140 20.00 3.33 80.0 1.00 19.012 3.1416 -39693 59729 0.665

K=1.00
T4 140 - 120 20.00 3.33 80.0 1.00 19.012 3.1416 -51164 59729 0.857

1:=1.Q(1
TS 120 - 100 20.00 3.33 80.0 1.00 19.012 3.1416 -41937 59729 0.702

K=1.00

T6 100 - 80 20.00 3.33 80.0 1.00 19.012 3.1416 -38719 59729 0.648

r:=r.00
T7 80 - 60 20.00 3.33 80.0 1.00 19.012 3.1416 -38788 59729 0.649

is=L00
T8 60- 40 20.00 3.33 80.0 1.00 19.012 3.1416 -52450 59729 0.878

I~=1.00

T9 40 - 20 20.00 3.33 80.0 1.00 19.012 3.1416 -53573 59729 0.897

is=L00
T10 20 - 6.7 13.30 3.33 70.9 1.00 20.764 3.9761 -49142 82560 0.595

i~=1.00
Tl l 6.7 - 0 6.92 1.38 29.5 0.92 24.923 3.9761 -41485 99096 0.419

I{=1.00

Le Bendin Desi n Data Com cession

Section Elevation Actual Ach~ad Allotiv. Rntic Actual Ach~a1 Allow. Rc~tic

~l+a. ,1 ; .%ex Fn= fbx .1/y fir F'nr .far
ft lb ft ksi ksi Fbz lb ft ksi ksi p-y~,

Tl 200 - 180 0 0.000 37.500 0.000 0 0.000 37.500 0.000

T2 180 - 160 0 0.000 37.500 0.000 0 0.000 37.500 0.000

T3 160 - 140 0 0.000 37.500 0.000 0 0.000 37.500 0.000

T4 140 - 120 0 0.000 37.500 0.000 0 0.000 37.500 0.000

TS 120 - 100 0 0.000 37.500 0.000 0 0.000 37.500 0.000

T6 100 - 80 0 0.000 37.500 0.000 0 0.000 37.500 0.000

T7 80 - 60 0 0.000 37.500 0.000 0 0.000 37.00 0.000

T8 60 - 40 0 0.000 37.500 0.000 0 0.000 37.500 0.000

T9 40 - 20 0 0.000 37.500 0.000 0 0.000 37.500 0.000

T10 20 - 6.7 0 0.000 37.500 0.000 0 0.000 37500 0.000

Tl l 6.7 - 0 0 0.000 37.500 0.000 0 0.000 37.500 0.000

Le Interaction Desi n Data Com cession

Sectton Elei~ation Rntic Ratio Ratio Comb. Allow. Criteria

,V o. P , f~ Ja,~ Stress Stress

.~ P„ Fax Fa,. Rahc Rot~c

Tl 200 - 180 0.935 0.000 0.000 0.935 1.333 
fIl-3

Y
T2 180 - 160 0.752 0.000 0.000 0.752 ]333 

Hl-3
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Section Elevation Ratio Ratio Raba Comb. Allow. Criteria

\'o. P j~ firy. Stress Stress

.11 Pa Fbx Ft',. Rcuic Raric

T3 160 - 140 0.665 0.000 0.000 0.665 7.333 ~~ ~ ~ ~ f

T4 140-120 0.857 0.000 0.000 0.857 1333 Ij~ 3

Y
TS 120 - 100 0.702 0.000 0.000 0_.7/02 1.333 H~ ~ ~/

Y
T6 100 - 80 0.648 0.000 0.000 0.648 1333 

Hl-3

T7 80 - 60 0.649 0.000 0.000 0.649 1333 
Hl-3

T8 60 - 40 0.878 0.000 0.000 0.878 1333 H ~ ,~

T9 40 - 20 0.897 0.000 0.000 0.897 1333 H ~ ,~

T10 20 - 6.7 OS95 0.000 0.000 0.595 1.333 
H 1-3 r

Tl l 6.7 - 0 0.419 0.000 0.000 0_.4/19 1333 H~ .~ ~ f

Y

Dia onal Desi n Data Com ression

Section Ele>>adon L L„ KUr F .4 Achcal Allow. Rario

.~To. P Pa P

ft ft ft ksi rn~ !h Ib pa

Tl 200 - 180 4.48 4.24 142.3 7.374 0.7854 -7131 5791 1.231
K=0.70

T2 180 - 160 4.48 4.24 142.3 7.374 0.7854 -6393 5791 1.104
K=0.70

T3 160 - 140 4.48 4.24 142.3 7.374 0.7854 -2892 5791 4.399
K=-0.70 'f

T4 140 - 120 4.48 4.24 142.3 7.374 0.7854 -5220 5791 0.901
K=0.70 ~/

T~ 120 - 100 4.48 4.24 142.3 7.374 0.7854 -4386 5791 0.757
K=0.70

T6 100 - 80 4.48 4.24 142.3 7.374 0.784 -1522 5791 0.263
K-0.70 ~"

T7 80 - 60 4.48 4.24 142.3 7.374 0.7854 -4227 5791 0.73(1
K=0.70

T8 60 - 40 4.48 4.24 142.3 7.374 0.78 4 -3482 5791 0.601
K=0.70

'I'9 40 - 20 4.48 4.24 142.3 7.374 0.784 -2032 5791 0.35 L
K=0.70

T10 20 - 6.7 4.48 4.20 112.9 11.725 1.2272 -3330 14389 0.231
K=0.70

Horizontal Desi n Data Com ression
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Section Elevarion L L„ KUr Fa ,! Actzarl Allow. Ratio

,ti'n. P Pa P

ft f[ ft Icsi i+tz lb lb pa

T1 200 -180 3.00 2.83 108.8 12.615 0.6D13 -968 7586 0.12R
K=0.70

T2 180 -160 3.OD 2.83 108.8 12.615 0.6013 -778 7586 0.103
K=0.70

T3 160 - 140 3.00 2.83 108.8 12.615 0.6013 -688 7586 0.(191
K=0.70 ~ f

T4 140 -120 3.00 2.83 108.8 12.615 0.6013 -886 7586 0.117
K=0.70

TS 120 - 100 3.00 2.83 108.8 12.615 0.6013 -726 7586 0.096
K=0.70

T6 100 - 80 3.00 2.83 108.8 12.615 0.6013 -671 7586 0.OR3
K=0.70 ~I

T7 80 - 60 3.00 2.83 108.8 12.615 0.6013 -672 7586 O.OR9
I~~.70 ~/'

T8 60- 40 3.00 2.83 108.8 12.615 0.6013 -908 7586 0.120
K=0.70

'I'9 40 - 20 3.00 2.83 108.8 12.615 0.6013 -928 7586 0.122
K=0.70 ~'"

T10 20 - 6.7 3.00 2.81 108.0 12.803 0.6013 -851 7699 0.11 1
K=0.70

Tl l 6.7 - 0 2.40 2.21 122.6 9.930 9.0000 -736 89373 0.008
I.=1.00

Seconda Horizontal Desi n Data Com ression

Section Elevation L L„ KUr F .J Actual Alloiv. Ratro

:Vv. P Pa P
ft ft ft ksi ire1 Ih Ih p~

T1 200 - 180 1.50 1.42 90.1 16.924 0.4418 0 7477 O.ODO
K=0.99 ~/'

T2 180 - 160 1.50 1.42 90.1 16.924 0.4418 0 7477 0.O00
K=0.99

T3 160 -140 1.50 1.42 90.1 16.924 0.4418 0 7477 0.000
K=0.99 ~,/

T4 140- 120 1.50 1.42 90.1 16.924 0.4418 0 7477 O.ODO
K=0.99 ~ f

TS 120 - 100 1.50 1.42 90.1 16.924 0.4418 0 7477 0.000
K=0.99 ~ f

T6 100- 80 1.50 1.42 90.1 16.924 0.4418 0 7477 O.ODO
K=0.99

T7 80 - 60 1.50 1.42 90.1 16.924 0.4418 0 7477 DODO
K=0.99 4,/

T8 60 - 40 1.50 1.42 90.1 16.924 0.4418 0 7477 0.000
K=0.99 ~ f

T9 40 - 20 1.50 1.42 90.1 16.924 0.4418 0 7477 0.000
K=0.99

T10 20 - 6.7 1.50 1.41 90.0 16.938 0.4418 0 7483 0.000
K=1.00
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To Girt Desi n Data Com ression

Section Elevation L L„ KUr Fa mmm ~.9 Actual ~ Allow. Ratio

,Vc~. P Pa P
ft ft ft ksi ins Ih Ih pa

Tl 200 - 180 3.00 2.83 108.8 11.833 0.6013 0 7115 0.()0(1
K=0.70

T2 180 - 160 3.00 2.83 108.8 11.833 0.6013 -1D5 7115 0.075
K=0.70 ~/

T3 160 - 140 3.00 2.83 108.8 11.833 0.6013 -79 7115 0.011
K-0.70

T4 140 -120 3.00 2.83 108.8 11.833 0.6013 -60 7115 0.00R
K=0.70 ~ f

TS 120 - 100 3.00 2.83 108.8 11.833 0.6013 -35 7115 0.()05
K=0.70

T6 100-80 3.00 2.83 108.8 11.833 0.6013 -27 7115 0.004
K=0.70

T7 80 - 60 3.00 2.83 108.8 ] 1.833 0.6013 -1 ~ 7115 0.002
K=0.70 ~"

T8 60 - 40 3.00 2.83 108.8 11.833 0.6013 -4 7115 0.001
K=0.70

To Gu Pull-Off Desi n Data Com ression

Section Elevation L L„ KUr F ,~ Actual Allow. Ratio

~b'a P Pa P
j1 ft ft ksi ins lb lb pa

Tl 200 - 180 3.00 2.83 108.8 12.615 1.2272 -8176 15481 0.528
I:-1.00

T4 140 - 120 3.00 2.83 108.8 30.000 1.2272 0 15481 0.000+
K=1.00

T'7 80 - 60 3.00 2.83 108.8 30.000 1.2272 0 15481 0.000
ih=7.OD

DL controls

To Gu Pull-Off Bendin Desi n Data

Section Elevation Achtal Actual Alloiv. Ratic Acn~al Actual Alloiv. Rc~tic

;`~U. ,~-fy .f6x T'bs .fbx ,~fy f~3' F'hy Jbl'

,ft lb ft ksi ksi Faz 16-ft ksi ksi F~,

Tl 200 - 180 6 -0.378 37.500 0.010 0 0.000 37.500 O.OUO
T4 140 - 120 6 -0.378 37.500 0.010 0 0.000 37.500 0.00(1
T7 80 - 60 6 -0.378 37.500 0.010 0 0.000 37.500 0.000

To Gu Pull-Off Interaction Desi n Data
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Section Elevation Ratio Ratio Ratio Comb. Allow. Criteria
1l'0. P j~ fe}, Stress Stress

,ff PQ F~ Fig Rc~tic Ratic

Tl 200-180 0.528 0.010 0.000 0.538 1333 H~_,~ ~/

Y
T4 140 - 120 0.000 0.010 0.000 

0.010 ~ 
1.000 

Hl-3 r

T7 80 - 60 0.000 0.010 0.000 
0.010` ~ 

1.00 
Hl-3

DL controls

Tor ue-Arm To Desi n Data

Section Elevation L L„ KUr Fa ~i Actual Alloiv. Rana
~'o. P Pa P

f1 ft ft ksi irr1 ]h Ih pa

T1 200 - 180 (458) 3.00 2.92 45.4 18.747 7.0274 -4506 131745 0.034
x=i _an

TI 20Q - 180 (459) 3.00 2.92 45.4 18.747 7.0274 -3344 131745 Q.025
K=1.00

Tl 200 - 180 (462) 3.00 2.92 45.4 18.747 7.0274 -3101 131745 0.024
h=i.on

Tl 200 - 180 (463) 3.00 2.92 45.4 18:747 7.0274 -3178 131745 0.024
is=1.00

T1 200- 180 (466) 3.00 2.9Z 45.4 18:747 7.0274 -4576 131745 0.035
K=1.00

Tl 200 - 180 (467) 3.00 2.92 45.4 18.747 7.0274 -4556 131745 0.035
Ih=1.0(1

Tor ue-Arm To Bendin Desi n Data

Secrion Elei~ation Ach~al Actual Allow. Raba Actual Actual Allow. Ratio
No, AI, .(a~ Fas .fig ,ilv .(~r Fbr .f~

,ft Ib ft ksi ksi p-~ lb-f~ ksi ksi Fa~~
Tl 200 - 180 (458) -36041 -14.945 21.600 0.692 0 -0.000 21.600 0.000
Tl 200 - 180 (459) -36677 -15.209 21.600 0.704 0 -0.000 21.600 0.000
Tl 200 - 180 (462) -36528 -15.147 21.600 0.701 0 -0.000 21.600 0.000
Tl 200 - 180 (463) -36546 -15.154 21.600 0.702 0 -0.000 21.600 0.000
Tl 200 - 180 (466) -36027 -14.939 21.600 0.692 0 -0.000 21.600 0.000
Tl 2D0 - 180 (467) -36099 -14.969 21.600 0.693 0 -0.000 21.600 0.000

Tor ue-Arm To Interaction Desi n Data

Section Elevation Rc~tic Ratic Ratic Comb. Allow. G•iteria
No. P fy~ fby, Stress Stress

ft pQ pbx F Ratic Rc~tic

Tl 200 - 180 (458) 0.034 0.692 0.000 0-.7/26 1.333 
HI-3

V
T1 200 - 180 (459) 0.025 0.704 0.000 0.729 1.333 

fIl-3
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Section Elevation Ratio Ratia Ratio Comb, Allow. Criteria
;Vo. P fy~ _j~ Stress Stress

.ft pa Fyx Fyn, Raric Raric

Tl 200 - 180 (462) 0.024 0.701 0.000 0.725 7333 i~~ ~ ~/

T1 200 - 180 (463) 0.024 0.702 0.000 0.726 1.333 
II1-3

Tl 200 - 180 (466) 0.035 0.692 0.000 0.726 1.133 H~ ~

Tl 200 - 180 (467) 0.035 0.693 0.000 0.728 1333 H~ 3

Tension Checks

Le Desi n Data Tension

Section Eleti adon L Lu KUr Fa .~ Ach~al Allow, Rario
,ti'o. P Pa P

ft fY ,ft ksi i~11 Ih Ib pQ

Tl 200 - 180 20.OQ 3.33 80.0 30.000 3.1416 51102 94248 0.542
T2 180 - 160 20.00 3.33 80.0 30.000 3.1416 17170 94248 0.182
T3 160 - 140 20.00 3.33 80.0 30.000 3.1416 4624 94248 0.049
T4 140 - 120 20.00 3.33 80.0 30.000 3.1416 13689 94248 0.145

Le Bendin Desi n Data Tension

Section Elevation Actual Actual Allow. Rntic Actual Actual Allow. Ratio
N~. AS f~ Fa: .f6~ ~~ry .ley F'as~ .fay

ft lb;ft ksi ksi Fbx lb-ft ksi ksr Fyy,

Tl 200 - 180 0 0.000 37.500 0.000 0 0.000 37.500 O.00D
T2 180 - 160 0 0.000 37.500 0.000 0 0.000 37.500 O.00D
T3 160 - 140 0 0.000 37.500 0.000 0 0.000 37.500 0.000
T4 140 - 120 0 0.000 37.500 0.000 0 0.000 37.500 O.000

Le Interaction Desi n Data Tension

Section Elevation Ratio Rada Rath Gomb. Allow. Criteria
A~~. P . j~ fy, S[ress Stress

f~ Pa F6, F~.. Rnric RC~tIG

Tl 200 - 7 80 0.542 0.000 0.000 0-.542 1.333 
HZ ~

Y
T2 180 - 160 0.182 0.000 0.000 0.182 1.333 

H2- L

T3 160 - 140 0.049 0.000 0.000 0.049 1.333 
H2-1

T4 140 - 120 0.145 0.000 0.000 0.145 ].333 
H2-1 1r
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Section Elevation Ratia Ratio Ratio Comb. Allaiv. Criteria
,ti~a. P fy~ _fby Stress Stress

,Jt ra F-yx rye, Rc~rrc Rntic

Dia onal Desi n Data Tension

Section Elevation L L„ KUr Fa .9 Ach~al Allotiv. Ratio
,~~~. P Pa P

ft ft ft ksi irr~ /b lb pa

Tl 20D - 180 4.48 4.24 2033 3D.000 0.78 4 6804 23562 0.284

T2 180 - 160 4.48 4.24 203.3 30.000 0.7854 6175 23562 0.262

T3 160 - 140 4.48 4.24 203.3 30.000 0.7854 2569 235[,2 0.109

T4 140 - 120 4.48 4.24 203.3 30.000 0.7854 4810 23562 0204

TS 120 - 100 4.48 4.24 203.3 30.000 0.7854 3889 23562 0.165

T6 100 - 80 4.48 4.24 203.3 30.000 0.7854 1091 23562 0.046

fr'
T7 80 - 60 4.48 4.24 203.3 30.000 0.7854 3728 23562 0.1 ~R

T8 60- 40 4.48 4.24 203.3 30.000 0.7854 2947 23562 4.125

iF
T9 40 - 20 4.48 4.24 203.3 30.000 0.7854 1412 23562 0.060

T10 20 - 6.7 4.48 4.20 161.2 30.000 1.2272 2977 36816 O.ORI

Horizontal Desi n Data Tension

Section Elevation L L„ KUr ~g Fa ~ A Ach{al Allow. Ratio

No. P Pa P

Jt ,jt ,(t ksi ir~~ lb lb pa

Tl 200 - 180 3.00 2.83 155.4 30.000 0.6013 968 1A040 O.OSA

T2 180 - 160 3.00 2.83 155.4 30.000 0.6013 999 18040 0.055

T3 160 -140 3.00 2.83 155.4 30.000 0.6013 688 18040 0.038

T4 140 -120 3.00 2.83 155.4 30.000 0.6D13 886 18040 0.04y

TS 120 -100 3.00 2.83 155.4 30.000 0.6013 726 18040 0.040

T6 100 - 80 3.00 2.83 155.4 30.000 0.6013 671 18040 0.037

T7 80- 60 3.00 2.83 155.4 30.000 0.6013 672 18040 0.037

4~'
T8 60 - 40 3.00 2.83 155.4 30.000 0.6013 908 18040 4.050
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Section Elevation L L„ KUr a :t Actual Alloiv. Ratio
Na. P Pa P

,fi ft ,ft ksi rite lb lb pa

Y'
T9 40- 20 3.00 2.83 155.4 30.000 0.60]3 928 18040 0.01

T10 20 - 6.7 3.00 2.81 154.3 30.000 0.6013 851 18040 a.0#7

Tl l 6.7 - 0 2.40 2.21 122.6 30.000 9.0000 736 270000 O.DO:~

Seconda Horizontal Desi n Data Tension

Section Elevation L L„ KUr Fa .4 Actual Allow. Ratro
No. P Pa P

ft ft ft ksi ina !h Ib pa

Tl 2D0 - 180 1.50 1.42 90.7 30.000 0.4418 0 13254 0.000

T2 180 - 160 1.50 1.42 90.7 30.000 0.4418 0 13254 0.000

T3 160 - 140 1.50 1.42 90.7 30.000 0.4418 0 13254 0.000

T4 140 - 120 1.50 1.42 90.7 30.000 0.4418 0 13254 0.()x(1

TS 120 - 100 1.50 1.42 90.7 30.000 0.4418 0 13254 0.000

T6 100 - 80 1.50 1.42 90.7 30.000 0.4418 0 13254 O.ODO

T7 80 - 60 1.50 1.42 90.7 30.000 0.4418 0 13254 0'_O/t~0

Y
TS 60 - 40 1.50 1.42 90.7 30.000 0.4418 0 13254 0_.0/00

Y
T9 40 - 20 1.50 1.42 90.7 30.000 0.4418 0 13254 0.000

T10 20 - G.7 1.50 1.41 90.0 30.000 0.4418 0 13254 0.(1D()

To Girt Desi n Data Tension

Section Elevation L L„ KUr Fa A Ach~al Allow. Ratio
N~. P Pa P

It fi ft ksi irk lb lb pa
Tl 200 - 180 3.00 2.83 155.4 21.600 0.6013 0 12989 0.0O0

1/
T2 180- 160 3.00 2.83 155.4 21.600 0.6013 326 12989 0.025

T3 160 - 140 3.00 2.83 155.4 21.600 0.6013 322 12989 0.025

T4 110 - 120 3.00 2.83 155.4 21.600 0.6013 312 12989 0..024
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Section Elevation L L„ KUr a .=1 Actual Alloiv.Ratio

1'n. P Pa P

,ft ft Ji Irsr i+rz lb Zb pa

TS 120 - 100 3.00 2.83 155.4 21.600 0.6013 336 12989 0.(126

T6 100 - 80 3.00 2.83 155.4 21.600 0.6013 347 12989 0.027

1`7 80 - 60 3.00 2.83 155.4 21.600 0.6013 341 12989 QO26

T8 60 - 40 3.00 2.83 155.4 21.600 0.6013 347 12989 0.027

V
"I'9 40 - 20 3.00 2.83 155.4 21.600 0.6013 357 12989 0.027

T10 20- 6.7 3.00 2.83 155.4 21.600 0.6013 378 12989 0.029

Tl l 6.7 - 0 3.00 2.81 154.3 21.600 0.6013 5899 12989 Q.4154

To Gu Pull-Off Desi n Data Tension

Section Elevation L L„ KUr F A Actual Alloin. Rahn

A'v. P Pa P
ft ft ft ksi h~ Ib lb pa

Tl 200 - 180 3.00 2.83 108.8 30.000 1.2272 8308 36816 0.226
T4 140 - 120 3.00 2.83 108.8 30.000 1.2272 7451 36816 0.202

'i"7 80 - 60 3.00 2.83 108.8 30.000 1.2272 5461 36816 S).1 SIR

To Gu Pull-Off Bendin Desi n Data

Section Elenadon Actual Actual Allow. Rnric Actual Actual Allotiv. Rnric

.tics. dt .fi F'a~ fb~ ~Iv .f+ry F'nr f~
ft lb ft ksi ksi Fbx Zb ft ksi ksi Fay

Tl 200 - 180 6 0.378 37.500 0.010 0 0.000 37.500 0.00D

T4 140 - 120 6 0.378 37.500 0.010 0 0.000 37.500 O.ODO

T7 80 - 60 6 0.378 37.500 0.010 0 0.000 37.500 0.000

To Gu Pull-Off Interaction Desi n Data

Section E'lei~ation Rntic Rnt7c Ratic Con:b. Allow. C>>teria

~°o. P fp fyy Stress Stress
ft pa Fbx F~, Ratrc Raiic

Tl 200 - 180 0.226 0.010 0.000 0.236 1.333 
HZ ~

T4 140 - 120 0.202 0.010 0.000 0.212 1.333 
HZ ~

T7 80-60 0.148 0.010 0.000 0.158 1.333 
H2-t
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Tor ue-Arm To Desi n Data

Section Elevation L L„ KUr Fa A Actual Alloiv. Rario
°c~. P Pa P

ft ft ft ksi inZ Ih lh pa

Tl 200 - 180 (458) 3.00 2.92 45.4 21.600 7.0274 305 151792 0.002
Tl 200 - 180 (459) 3.00 2.92 45.4 21.600 7.0274 55 151792 0.000
Tl 200 - 180 (462) 3.00 2.92 45.4 21.600 7.0274 393 151792 0.003
Tl 200 - 180 (463) 3.00 2.92 45.4 21.600 7.0274 221 151792 0.001
Tl 200 - 180 (466) 3.00 2.92 45.4 21.600 7.0274 116 151792 0.001
Tl 200 - 180 (467) 3.00 2.92 45.4 21.600 7.0274 181 151792 0.001

Tor ue-Arm To Bendin Desi n Data

Section Elevation Actual Actual Allow. Ratio Ach~al Actual Allow. Ratio
No. ,~dx f~ Fax fry .1 fy fg, Fay f~

ft Ib ft ksi ksi Fbx lb ft ksi ksi Fi~,~
Tl 200 - 180 (458) -36411 25.977 21.600 1.203 0 0.000 21.600 0.000
T1 200 - 180 (459) -36218 25.839 21.600 1.196 0 0.000 21.600 0.000
Tl 200 - 180 (462) -36574 26.093 21.600 1.208 0 0.000 21.600 0.000
Tl 200 - 180 (463) -36361 25.942 21.600 1.201 0 0.000 21.600 0.000
Tl 200 - 180 (466) -36056 25.724 21.600 1.191 0 0.000 21.600 0.000
Tl 200 - 180 (467) -36455 26.008 21.600 1.204 0 0.000 21.600 0.000

Tor ue-Arm To Interaction Desi n Data

Section Elevation Ratio Rahb ~ Ratio Comb. Allow. Criteria
No. P f~ fay Stress Stress

.(t pa Fbx F~, Ratic Rntic

Tl 200 - 180 (458) 0.002 1.203 0.000 1.205 1.333 
H2-L

Tl 200 - 180 (459) 0.000 1.196 0.000 1.197 1333 
H2-I

Tl 200 - 180 (462) 0.003 1.208 0.000 1.211 1 _i3 i 
HZ ~

Tl 200 - 180 (463) 0.001 1.201 0.000 1.202 1.333 
H2-t Y

Tl 200 - 180 (466) 0.001 1.191 0.000 1.192 1.333 
H2-I

Tl 200 - 180 (467) 0.001 1.204 0.000 1.205 7.333 
H2 ~

Section Ca acit Table

06C11071 Elevation Component Critical ~ P SF*P~ % Pass 9
~,r~ ft Type Element lb lb Capacity Fail
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Section Elevation Component Critical P SF*P~r~,~ % Pass

1V'o. .~ Type Element Ih Ih Capacity Fail

Ll 250 - 200 Pole 1 -4143 159930 58.3 Pass
Tl 200 -180 I,eg 4 -55875 79619 70.2 Pass
T2 180 - 160 I,eg 49 -44934 79619 56.4 Pass
T3 160 - 140 I,eg 92 -39693 79619 49.9 Pass
T4 140 -120 Leg 137 -51164 79619 64.3 Pass
TS 120 - 100 I,eg 182 -41937 79619 52.7 Pass
T6 100 - 80 I,eg 227 -38719 79619 48.6 Pass
T7 80 - 60 I.eg 272 -38788 79619 48.7 Pass
T8 60 - 40 Leg 317 -52450 79619 65.9 Pass
T9 40 - 20 Leg 362 -53573 79619 67.3' Pass
T10 20-6.7 Leg 408 -49142 110053 44.7 Pass
T11 6.7-0 Leg 440 -41485 132094 31.4 Pass
Tl 200 - 180 Diagonal 10 -7131 7720 92.4 Pass
T2 180 - 160 Diagonal 90 -6393 7720 82.8 Pass
T3 160 - 140 Diagonal 99 -2892 7720 37.5 Pass
T4 140-120 Diagonal 152 -5220 7720 67.6 Pass
TS 120-100 Diagonal 225 -4386 7720 56.8 Pass
T6 100 - 80 Diagonal 234 -1522 7720 19.7 Pass
T7 SO - 60 Diagonal 285 -4227 7720 54.8 Pass
T8 60 - 40 Diagonal 358 -3482 7720 45.1 Pass
T9 40 - 20 Diagonal 370 -2032 7720 26.3 Pass
T10 20 - 6.7 Diagonal 415 -3330 19180 17.4 Pass
Tl 200 - 180 Horizontal 14 -968 10112 9.6 Pass
T2 180 - 160 Horizontal 58 -778 10112 7.7 Pass
T3 160 - 140 Horizontal 102 -688 10112 6.8 Pass
T4 140 - 120 Horizontal 147 -886 10112 8.8 Pass
TS 120 - 100 Horizontal 192 -726 10112 7.2 Pass
T6 100 - 80 Horizontal 244 -671 10112 6.6 Pass
T7 80 - 60 Horizontal 282 -672 10112 6.6 Pass
T8 60 - 40 Horizontal 327 -908 10112 9.0 Pass
T9 40 - 20 Horizontal 372 -928 10112 9.2 Pass
T10 20 - 6.7 Horizontal 417 -851 10262 8.3 Pass
Tl l 6.7 - 0 Horizontal 445 -736 335796 3.0 Pass
Tl 200 - 180 Seco~idary Horizontal 46 0 9967 0.0 Pass
T2 180-160 Secondary Horizontal 84 0 9967 0.0 Pass
T3 160 - 140 Secondary Horizontal 129 0 9967 0.0 Pass
T4 140 - 120 Secondary Horizontal 174 0 4967 0.0 Pass
TS 120 - 100 Secondary Horizontal 191 0 9967 0.0 Pass
T6 100 - 80 Secondary Horizontal 250 0 9967 0.0 Pass
T7 80 - 60 Secondary Horizontal 281 0 9967 0.0 Pass
T8 60 - 40 Secondary Horizontal 340 0 9967 0.0 Pass
T9 40 - 20 Secondary Horizontal 385 0 9967 0.0 Pass
T10 20 - 6.7 Secondary Horizontal 430 0 9975 0.0 Pass
T1 200 - 180 Top Girt 6 0 9485 0.0 Pass
T2 180 - 160 Top Girt 52 326 17314 1.9 Pass
T3 160 - 140 Top Girt 97 322 17314 1.9 Pass
T4 140 - 120 Top Girt 142 312 17314 1.8 Pass
TS 120 - 100 Top Girt 187 336 17314 1.9 Pass
T6 100 -80 Top Girt 232 347 17314 2.0 Pass
T7 80 - 60 Top Girt 277 341 17314 2.0 Pass
T8 60 - 40 Top Girt 322 347 17314 2.0 Pass
T9 40 - 20 Top Girt 367 357 17314 2.1 Pass
T10 20 - 6.7 Top Crirt 412 378 17314 2.2 Pass
Tl l 6.7 - 0 Top Girt 442 5899 17314 34.1 Pass
Tl 200 - 180 Guy A(a3186.667 464 16004 17500 91.5 Pass
T4 140 - 120 Guy A@126.667 470 16396 17500 93.7 Pass
T7 80 - 60 U~y AQ66.6667 473 9988 10400 96.0 Pass
Tl 200-180 GuyB(D,186.667 461 16034 17500 91.6 Pass
T4 140 - 120 Cnxy BQ 126.667 469 16276 17500 93.0 Pass
T7 80 - 60 Guy B@66.6667 472 9948 10400 95.7 Pass
Tl 200 - 180 Cmy C@ 186.667 456 16021 17500 91.6 Pass
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Sectrort Elevation Component Critical P SF*P~~,~ % Pass
;~o ft Type Element lip Ih Capacity Fail

T4 140 - 120 Cnxy C(c~ 126.667 468 16257 17500 92.9 Pass
T7 80 - 60 Guy C(a366.6667 471 9933 10400 95.5 Pass
T1 200-180 Top Guy 21 -8176 20636 40.4 Pass

Pull-Off@ 186.667
T4 140 - 120 Top Guy 155 7451 49075 15.9 Pass

Pull-Off~a,126.667
T7 80-60 Top Guy 290 5461 44075 11.9 Pass

Pull-Off@66.6667
Tl 200 - 180 Torque Arm 462 -31D1 175616 90.8 Pass

Top~a,186.667
Summary

Pole (Ll) 58.3 Pass
L.eg (Tl) 70.2 Pass
Diagonal 92.4 Pass
(T1)

FIorizontal 9.6 Pass
(T1)

Secondary D.0 Pass
Horizontal
(T1)

Top Girt 34.1 Pass
(T11)

Guy A (T7) 96.0 Pass
Guy B (T7) 95.7 Pass
Guy C (T7) 95.5 Pass
Top Guy 40.4 Pass
r,~u-off
(T1)

Torque Arm 90.8 Pass
Top (Tl)

Bolt Checks 3D.4 Pass
RATING = 9G0 Pass

Program Version 6.1.4.1- 12/17!2013 File:Y:/DROPBOX/Dmrtry Albul -Armor Tower/AG-CTLN223A/May 2014 SA/tnx Modell200ftGT_May 2014.eri
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RADIO FREQUENCY EMISSIONS ANALYSIS REPORT
EVALUATION OF HUMAN EXPOSURE POTENTIAL

TO NON-IONIZING EMISSIONS

MetroPCS Existing Facility

Site ID: CTNL223A

Citadel Groton Guyed

99 Briar Road
Groton, CT 06340

August 7, 2014

EBI Project Number: 62144084
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EBI Consulting
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August 7, 2014

MetroPCS USA
Attn: Jason Overbey, RF Manager
35 Griffin Road South
Bloomfield, CT 06002

Re: Emissions Values for Site: CTNL223A -Citadel Groton Guyed

EBI Consulting was directed to analyze the proposed MetroPCS facility located at 99 Briar Road, Groton,

CT, for the purpose of determining whether the emissions from the Proposed MetroPCS Antenna

Installation located 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-Oland ANSI/IEEE Std C95.1. The

FCC regulates Maximum Permissible Exposure in units of microwatts per square centimeter (µW/cm2).

The number of µW/cm2 calculated at each sample point is called the power density. The exposure limit

for power density varies depending upon the frequencies being utilized. Wireless Carriers and Paging

Services use different frequency bands each with different exposure limits, therefore it is necessary to

report results and limits in terms of percent MPE rather than power density.

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 Minimum Permissible Exposure

(MPE) limits for General Population/LTncontrolled 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 (µW/cm2). The general population exposure limit for the cellular band is 567 µW/cm2, and the

general population exposure lnnit for the PCS and AWS bands is 1000 µW/cm2. Because each 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.

21 B Street 'Burlington, MA 01803 TeL• (7$1) 273.2500 Fax: (781j 273.3311
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OccupationaUcontrolled 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

aware of the potential for exposure and can exercise control over their exposure. OccupationaUcontrolled

exposure limits also apply where exposure is of a transient nature as a result of incidental passage through

a location where exposure levels may be above general population/uncontrolled limits (see below), as

long as the exposed person has been made fully aware of the potential for exposure and can exercise

control over his or her exposure by leaving the area or by some other appropriate means.

Additional details can be found in FCC OET 65.

CALCULATIONS

Calculations were done for the proposed MetroPCS Wireless antenna facility located at 99 Briar Road,

Groton, CT, using the equipment information listed below. All calculations were performed per the

specifications under FCC OET 65. Since MetroPCS is proposing highly focused directional panel

antennas, which project most of the emitted energy out toward the horizon, the actual antenna pattern gain

value in the direction of the sample area was used. For this report the sample point is a 6 foot person

standing at the base of the tower

For all calculations, all equipment was calculated using the following assumptions:

1) 2 GSM / iTMTS channels (1935.000 MHz to 1945.000 MHz / 1983.000 MHz to 1984.000

MHz) were considered for each sector of the proposed installation.

2) 4 LTMTS / LTE channels (2110.000 to 2120.Q00 MHz / 2140.000 MHz to 2145.000 MHz)

were 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 is rarely the case, and if so, 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 antenna used in this modeling is the Ericsson AIR21 for LTE, iJMTS and GSM. This is

based on feedback from the carrier with regards to anticipated antenna selection. This antenna

has a 15.6 dBd gain value at its main lobe. Actual antenna gain values were used. for all

calculations as per the manufacturers specifications

21 B Street 'Burlington, MA 01803 Tel: (781) 273.2500 Fax: (781) 273.3311
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6) The antenna mounting height centerline of the proposed antennas is 177 feet above ground

level (AGL)

7) Emissions values for additional carriers were taken from the Connecticut Siting Council

active database. Values in this database are provided by the individual carriers themselves.

All calculations were done with respect to uncontrolled /general public threshold lunits.

21 B Street Burlington, MA 01$03 Tel: (781) 273.2500 ~ Fax: (781) 273.3311
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Summary

All calculations performed far this analysis yielded results that were well within the allowable limits for

general public exposure to RF Emissions.

The anticipated Ma~cimum Composite contributions from the MetroPCS facility are 0.386% (0.129%

from each sector) of the allowable FCC established general public limit considering all three sectors

simultaneously sampled at the ground level.

The anticipated composite MPE value for this site assuming all carriers present is 10.456% of the

allowable FCC established general public limit sampled at the ground level. This is based upon values

listed in the Connecticut Siting Council database for e~sting carrier emissions.

FCC guidelines state that if a site is found to be out of compliance (over allowable thresholds), that

carriers over a 5%contribution to the composite value will require measures to bring the site into

compliance. For this facility, the composite values calculated were well within the allowable 100°Io

threshold standard per the federal government.
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