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Mr. S. Derek Phelps

Executive Director DEC 1 5 2008 o
Connecticut Siting Council
Ten Frapklin Square ‘ S(i:_ﬁ IQI g EC%TJ%%?

New Britain, Connecticut 06051

Re: MetroPCS Notices of Exempt Modifications
75 Roberts Road, Groton, Connecticut
93 Roxbury Road, East Lyme, Connecticut
86 Voluntown Road, Stonington, Connecticut

Dear Mr. Phelps:

On behalf of our client, MetroPCS, enclosed please find exempt modification notices for the three
existing tower facility locations referenced along with checks totaling $1500. Each notice contains plans,
signed and sealed structural information and MPE calculations related to these respective Crown and SBA
towers and MetroPCS' exempt modifications. Two sites will require some structurual improvements
which are fully detailed in the PE signed and sealed reports and plans that accompany the notices. I'll
follow up with you and Council staff next week regarding acknowledgements as the client is looking to
move forward with these projects before year end . Best wishes for a happy and healthy holiday

S€ason.

Very truly yours,
o i

(LC 11 Kphé’fB Fish
Encs.

(0% Kelhe unn, MetroPCS

. . . - : . ) C&F: 1044116.1
ATTORNEYS AT LAW  White Plains Fishkill New York City Norwalk



DECEN

LNOTICE OF INTENT TO MODIFY A DEC 15 2008

EXISTING TELECOMMUNICATIONS FACILI
75 ROBERTS ROAD, GROTON, CONNECTIC&?? NE CTI’ cuT
NG Councy,

Pursuant to the Public Utility Environmental Standards Act, Connecticut General Statutes § 16-
50g et. seq. (“PUESA™), and Sections 16-50j-72(b) and 16-50j-73 of the Regulations of
Connecticut State Agencies adopted pursuant to the PUESA, MetroPCS (*MetroPCS”) hereby
notifies the Connecticut Siting Council of its intent to modify an existing facility located at 75
Roberts Road, Groton, Connecticut (the “Roberts Road Facility”), owned by Crown Castle (the
“Tower Owner”). MetroPCS and the Tower Owner have agreed to share the use of the Roberts
Road Facility, as detailed below.

The Roberts Road Facility

The Roberts Road Facility is located on the north side of Interstate 95 off of Roberts Road on an
approximate 2.018 acre parcel of land owned by Phillip Strickland. The site coordinates are
Latitude 41° 21' 36.8" and Longitude 72° 2' 55.1".

The Roberts Road Facility obtained initial approval locally. The facility consists of an
approximately one hundred forty five (145) foot monopole (the “Tower”) and associated
equipment currently being used and/or approved for use for wireless communications by Sprint,
T-Mobile, AT&T and Verizon. A chain link fence surrounds the Tower compound.

MetroPCS' Wireless Facility

As shown on the enclosed plans prepared by Chappell Engineering Associates, LLC, including a
compound plan, tower elevation and antenna/equipment detail of the Roberts Road Facility,
MetroPCS proposes shared use of the Facility by placing antennas on the Tower and equipment
cabinets needed to provide wireless services within the existing fenced compound. MetroPCS
will install up to six (6) Kathrein Model 800-10504 panel antennas, or their functional
equivalents, at the approximately 102 foot level of the Tower, a GPS antenna and associated
equipment including a battery cabinet, a ppc cabinet, a modcell cabinet and space for a future
battery cabinet and future modcell cabinet on a 16' by 10' concrete pad within the existing fenced
compound. As evidenced in the structural analysis report prepared by Vertical Structures, Inc.,
annexed hereto, MetroPCS has confirmed that the tower superstructure and foundation are
sufficient for the proposed wireless facility with minor modifications detailed on the plan in
Appendix D to the structural report are completed.

MetroPCS' Wireless Facility Constitutes An Exempt Modification

The proposed addition of MetroPCS’ antennas and equipment to the Roberts Road Facility
constitutes an exempt “modification” of an existing facility as defined in Connecticut General
Statutes Section 16-50i(d) and Council regulations promulgated pursuant thereto. The addition
of MetroPCS' antennas and equipment to the Tower will not result in an increase of the Tower’s
height nor extend the site boundaries. Further, there will be no increase in noise levels by six (6)

C&F: 1042674.2
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decibels or more at the Tower site’s boundary. In addition, MetroPCS' facility will not increase
the cumulative radio frequency electromagnetic radiation power density at the Tower site’s
boundary to or above the standard adopted by the Connecticut Department of Environmental
Protection as set forth in Section 22a-162 of the Connecticut General Statutes and MPE limits
established by the Federal Communications Commission.

The power density for existing conditions is fully documented in the last filing with the
Connecticut Siting Council for the Roberts Road Facility as 31.74% of the MPE limits.
Calculations for MetroPCS' proposed facility are as follows:

Carrier | Centerline | Frequency | Number | Power Power | Standard | Percent
Height (MHz) of Per Density | Limits | of Limit
Channels | Channel
(Watts)
MetroPCS 102' 2140 3 727 0.0252 1.4267 1.76%

When combining the cumulative "worse case" power density levels for the existing facility with
MetroPCS' proposed facility, it would result in a total power density of 33.50% which is well
within applicable standards.

For all the foregoing reasons, the addition of MetroPCS' wireless facility to the Tower constitutes
an exempt modification which will not have a substantially adverse environmental effect.

Conclusion

Accordingly, MetroPCS requests that the Connecticut Siting Council acknowledge that its
proposed modification to the Roberts Road Facility meets the Council’s exemption criteria.

CcC: Mark R. Oefinger, Town Manager, Town of Groton
Kellie Dunn, MetroPCS

C&F: 1042674.2
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Dear s Gardner

Vertical Structures is pleased o submit this structural analysis repori (G determine the structural integrity
of the aforementioned tower. This analysis has been performed in ACTLdece wili e wrown Gastle
Structural ‘Statement of Work and the terms of Crown Castle Purchase Order Number 311749, and
Application Number 70345, Revision 2 The purpose of the analysis is 1o determine the suitability of the

tower for the following load case:
i oad Case 1 (LC1): Proposed Eguipment {Tabie 13+ Existing/Reserved Equipment {Table 2)

Based on cur anafysis we have determined the tower superstructure and foundation are sufficient for
LC1, provided the modifications detailed in Appendix D are completed. This analysis has heen
performed in accordance with the TIAMEIA-222-F standard and iocal code requirements based upon an
85 MPH basic “fastest mile” wind speed, equivaientic a 100 MPH basic “3-second gust” wind speed pear

2008 IBC Equation 16-34.

Vertical Structures appreciates the opportunity of providing our continuing professional services to you
and Crown Castle USA. If you have any guestions or need further assistance on this or any other

rojects please give us a call. ;
Pl ° g,
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é‘:&:.&?“’““ :\!‘?\!G. ’ K
. r:é‘ Q:)uui £2
47/ Lol Eod
iy o
Jordan Kays & 8
Project Engineer i %
50
%
+f

eoten Towor Rapon Ao0



Crown Castie USA December 3, 2008
145’ EE! Monopole Tower Structural Evaluation CC! BU No., 881533
VSl Job No. 2008-004-155 Page 2 of 5
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Crown Castle USA December 3, 2008
145’ EEI Moncpole Tower Siructural Evaluation CC! BU No. 881533
VSt Job No. 2008-G04-155 Page 3of 5

1.) INTFRODUCTION

The 145’ tall monopole tower was designed and manufactured by EEI for Candid Communications in
2001. The existing structure consists of four (4) 18-sided tapered polygonal tubes joined via slip joint
connections and is founded on a 30" square by 5' thick mat bearing 5 below grade. The tower was
reworked in 2007 to accommodate additional loading. For the purpose of this analysis, the modifications
detailed in Appendix D are considered complete.

2.) ANALYSIS CRITERIA

The Groton Tower monopole tower was analyzed in accordance with the current EIA-222-F publication,
“Structura! Standards for Steel Antenna Towers and Antenna Supporting Structures.” The proposed,
existing, and reserved antennas, cables, and mounts considered in this analysis are listed in Tables 1
and 2. Applied forces in this study were derived from an 85 MPH basic “fastest mile” wind speed with no
ice and a reduced 74 MPH basic “fastest mile” wind speed with a 1/2" of radial ice accumulation. The
tower was originally designed for an 85 MPH basic “fastest mile” wind speed with no ice and a reduced
74 MPH basic “fastest mile” wind speed with a 1/2” of radial ice accumulation. The original design loads
are listed in Table 3. All cables are assumed to be routed in accordance with the drawing in Appendix B.

Table 1 — Proposed Antenna and Cable Information

Mount . |- LA o
Center . |- EERERIN o
PN KA Mount I TS S :
Elsz:' : i Manufacturer Mount Model Feed. Size
evation | Antenna. o Lines - | (inches).
{feet) - wf oo RO o
: 12 718
102 6 Kathrein 800 10504 1 3/8
Table 2 — Existing and Reserved Antenna and Cable Information
“Mowmt | | —— — . —
" Center /| 'Number ot L R S
IR PO i Antenna DonEan S L
~:Line 5O Manufacturer Antonna I_\fl__odel ‘ Mount Model
Elevation:| Antenha- |- -0 S S ~
(feet) o sl . - Lo T
8 Powerwave 7770.00 10-8" LP
Technologies i o L.
145 6 g LGP13519 Diplexer EEI Platform 12 1 5/8
6 ADC DB 800/1900 FB TMA
Antel LPA-BO 8"
135 6 nte 063/4CF EEI 10-8"LP. 12 | 15/
6 Antel LPA-185063/8CF Platform
6 EMS Wi RR90-17-02DPL2 8"
125 Wireless 0 EE| 10°-8" L.P. 12 15/8
8 TMA Platform
113 ] Decibel DB98OHG5TZ2E-M 12" L.P. Platform 6 15/8
102 12’ L.P. Platform
51 1 Lucent KS24019-L112A (1) 3 Sidearm 1 112

Groton Tower Reporl.doc



Crown Castle USA December 3, 2008
145’ EEIl Monopole Tower Structural Evaluation CCl BU No. 881533
V&I Job No. 2008-004-155 Page 40f5

Table 3 — Design Antenna and Cable Information

"Mount | - R SRR B S Number | - Feed
S.Center Number RS B R . R : iy _ e
f:éklé-::zor.;. Antoeflna Maﬁﬁﬁ?:?:rer ‘Antenna Made! Marll‘flcf):c':lrer Moun.tModeI : '_:'F_ice";d .;EE !;]'21:
- treet) | e e o o e - Lines - |"(inches)

145 12 Allgon 7120.16 EEI L.P. Platform

135 12 Allgon 7120.16 EEI L.P. Platform

125 9 Allgon 7120.16 EEI L.P. Platform

115 12 Allgon 7120.16 EEI L.P. Platform

105 12 Alligon 7120.16 EEI L.P. Platform

95 12 Allgon 7120.16 EEI L.P. Platform

3.) ANALYSIS PROCEDURE

Table 4 — Documents Provided

Document . Remarks Reference Source

Cnline Application Metro PCS Co-Locate Revision #2 70345 CCl iSite

Tower Drawing EEI Job No. 8409-P01 1405782 CCl iSite

Foundation Drawing URS Corporation Project No. F301877.01/F04 1405796 CCl iSite

Geotechnical Report Dr. Clarence Welti Report Dated, “March 13, 2000" 1406209 CCl iSite

Rework Drawings Walker Engineering Job No. 0705-0147VRE 2048224 CCl iSite
Rework Drawings Vertical Structures Job No. 2008-004-155 N/A Appendix D

3.1) Analysis Methods

RISA Tower (VMersion 5.2), a commercially available analysis software package, was used to create a
three-dimensional model of the tower and calculate member stresses for various dead, live, wind, and ice
load cases. All loads were computed in accordance with the ANSI/TIA/EIA-222-F or the local building
code requirements. Selected output from the analysis is included in Appendix A.

3.2) Assumptions

1.  Tower and structures were built in accordance with the manufacturer’s specifications.
The tower and structures have been maintained in accordance with manufacturer's
specifications.

3.  The configuration of antennas, fransmission cables, mounts and other appurtenances are as
specified in Tables 1 and 2 and any referenced drawings.

4.  \When applicable, transmission cables are considered to be structural components for
calculating wind loads, as allowed by TIA/EIA-222-F.

If any of these assumptions are not valid or have been made in error, this analysis may be affected, and

Vertical Structures should be allowed to review any new information to determine its effect on the
structural integrity of the tower.

Groton Tower Report.doc




Crown Caslle USA December 3, 2008

145’ EE! Monopole Tower Structural Evaluation CCI BU No. 881533
V8! Job No. 2008-004-155 Page 50f 5
4.) ANALYSIS RESULTS

Table 5 — Tower Component Stresses vs. Modified Capacity (LC1)

Section Capacity Table

Section Elevation Component Size Critical P SF*Potow % Pass
No. ¥ Type Element 1k 15 Capuacity Fail
L1 144.5-117.54 Pole TP26.88x21x0.1875 1 -5658.16  799404.07 442 Pass
12 117.54 - 87.1667 Pole TP33x25.6508x0.25 2 -14226.80 130973243 80.7 Pass
L3 87.1667 - Pole TP42.2x31.4998x0.375 3 -23248.50 2510398.81 79.2 Pass
420834
L4 42.0834-0 Pole TP50,5x40.1954x0.4375 4 -36721.20 361402945 772 Pass
Summary
Pole {L2) 80.7 Pass
RATING=  80.7 Pass
-Notes .Component - % Capacity -~
Additional Component Analysis Summary:
1 Anchor Bolts {Tension} 80.9 Pass
1 Base Plate, Gussets, & Welds 985 Pass
Foundation (Compared to Design Loads) 84.6 Pass
Structure Rating = 93.5 Pass

1) indicates calculations supporting % capacity are included in Appendix C.

4.1) Required Modifications

Moadification (A) is required to remedy the deficiencies identified in Vertical Structures Job No. 2008-004-
142. Required modification drawings are provided in Appendix D.

(A) Reinforce the base plate gussets.
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26.95
18
0.1875
21.0000
26.8800
1206.8

]

DESIGNED APPURTENANCE LOADING

34,28
18
0.2500
26.6508
33.0000
2692.0

467 |

A572-85

49,75
18
0.3750
31.4908
42.2000
7349.8

583

47.02

18
0.4375
40,1954
50.5000
10168,4

21506.7|

Thickness {in)

Section

Lengih (ﬁ;u
-;umber of Sides
Lap Splice (ft)
Top Dia {in)

Bol Dia (in)
érade

Weight (Ib)

TYPE ELEVATION TYPE ELEVATION
Lightning Rod 5/8x4’ 147 {2) LPA-185063/8CF w/ Mount Pipe  |135
Flash Beacon Lighting 145 EEt 10°-8" Low-Profile Platformn 125
EE! 108" Low-Profile Platform 145 EE! Monopole Platform Ladder (VSI) |125
EEI Monopole Platform Ladder (VS 1145 {2) RRO0-17-02DPL2Z wiMouni Pipe  [125
(2) 7770.00 w! mount pipe 145 {2) RROD-17-020PLZ wiMauni Pipe 125
(2) 7770.00 w/ mount pipe 145 (2) RR90-17-020PL2Z wiMounl Pipe [ 125
(2) 7770.00 w/ mount pipe 145 {2) Generic TMA 125
(2) DB B00/1900 Full Band Masthead |[145 {2) Generic TMA 125
sl (2) Generic TMA 125
(2) DB 800/1900 Full Band Masthead 145 12 LP. Platform 113
11751 veh Mono i
fts pole Ti Ladder (V¥Sl} 113
I ! @ e 8001900 Full Band Masthead | 145 @) SEST0HBSTZE M witount Fiss |13
i 1 !
ﬂ i ﬂ & LGP13519 Diplovar 125 (2) DESBUHE5T2E-M wiMount Pipe 113
i i {2) LGP13519 Diplexer s (2) DB98O0HE5T2E-M w/Mount Pipe  [113
{2) LGP13518 Diplexer 145 (2)§' x 2" Antenna m"“"' :"“ (V::} :::
{2) 7'x2" Antenna Mounl Fipe 145 ‘2) :."i_ At M""“: prg QCS_]’_ 3
{2 75" Antenna Mounl Pipe 1a5 ¢ ). d °""P ;’e st —
N (2) T'x2" Antenna Mounl Fipe 145 12'LP. Flathorm f”e‘“’d £S5 | :gz
T EEI 10-5" Low-Profile Platform 115 :ﬂ:’a‘r’:gzg“"s“"’“ Ladder (VS1) 2
I : EEIl Monopole Platform Ladder (VS1) |135 (2) 830 10504 wi Whount Fipe (el [ 102
{2) LPA-BO0S3/MCF w/ Mount Pipe | 135 PCS)
| sl (2) 80O 40504 w/ Mount Pipe (Melra (102
: {2y LPA-BOOS3MCF w/ Mount Pipe 135
{vsh (2) 800 10504 w/ Mount Pipe (Metro 102
{2) LPA-BODS3/MCF wf Mount Pipe | 135 PCS) i
87.21 1] vsh 3' Sidearm {2 single pipe) (VS i51 T
{2) LPA-185063/8CF w/ Mount Pipe [ 135 KE24016.LA12A 5
{2) LPA-1B5063/8CF w/ Mount Pipe 135
MATERIAL STRENGTH
| GRADE | Fy | Fu | GRADE | Fy [ Fu }
1A572-55 |85 ksi |80 ksi [
—
L
TOWER DESIGN NOTES
1. Tower is located in New London County, Connecticut.
! 2. Tower designed for a 85 mph basic wind In accordance with the TIA/EIA-222-F Standard.
E 3. Tower is also designed for a 74 mph basic wind with 0.50 in ice.
| 4. Deflections are based upon a 50 mph wind.
5. TOWER RATING: 80.7%
4211 il
|
I AXIAL
45932 th
) s T v,
| 2267216 | ¥ ¥
TORQUE 5358 Ib-f
! 74 mph WIND - 0.6000in ICE
f AXIAL
36740 b
. MOMENT
I <7~ 2830314 bt
! SHEAR b
| i 26396/ | .y ¥
DOR NN
TORQUE 4706 Ih-ft

REACTIONS - 85 mph WIND
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." -
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Tower Input Data

There is a pole section.
This tower is designed using the TIA/EIA-222-F standard.
The following design criteria apply:
Tower is located in New London County, Connecticut.
Basic wind speed of 85 mph.
Nominal ice thickness of 0.5000 in.
Ice density of 56 pcf.
A wind speed of 74 mph is used in combination with ice.
Temperature drop of 50 °F.
Deflections calculated using a wind speed of 50 mph.
A non-linear (P-delta) analysis was used.
Pressures are calculated at each section.
Stress ratio used in pole design is 1.333.
Local bending stresses due to climbing loads, feedline supports, and appurtenance mounts are not considered.

Options

Consider Moments - Legs
Consider Moments - Horizontals
Consider Moments - Diagonals
Use Moment Magnification
v Use Code Stress Ratios
¥ Use Code Safety Factors - Guys
Escalate Ice
Always Use Max Kz
Use Special Wind Profile
Include Bolts In Member Capacity
¥ Leg Bolts Are At Top Of Section
v Secondary Horizontal Braces Leg
Use Diamond Inner Bracing (4 Sided)
Add IBC .6D+W Combination

Distribute Leg Loads As Uniform
Assume Legs Pinned

Assume Rigid Index Plate

Use Clear Spans For Wind Area
Use Clear Spans For KL/r
Retension Guys To Initial Tension
Bypass Mast Stability Checks

Use Azimuth Dish Coefficients
Project Wind Area of Appurt.
Autocalc Torque Arm Areas

SR Members Have Cut Ends

Sort Capacity Reports By Component
Triangulate Diamond Inner Bracing

N A N A A N N

<

A A A

Treat Feedline Bundles As Cylinder

Use ASCE 10 X-Brace Ly Rules

Calculate Redundant Bracing Forces

Ignore Redundant Members in FEA

SR Leg Bolts Resist Compression

All Leg Panels Have Same Allowable

Offset Girt At Foundation

Consider Feedline Torque

Include Angle Block Shear Check
Poles

Include Shear-Torsion [nteraction

Always Use Sub-Critical Flow

Use Top Mounted Sockets

Tapered Pole Section Geometry

Section Elevation Section Splice Number Top Bottom Wall Bend Pole Grade
Length Length of Diameter  Diameter  Thickness Radius
J Ji J Sides in in in in

L1 144.50-117.54 26,96 392 18 21.0000 26.8800 0.1875 0.7500 AS5T72-65

(65 ksi)
L2 117.54-87.17 34.29 4.67 18 25.6508 33.0000 0.2500 1.0000 A372-65

(65 ksi)
L3 87.1742.08 40.75 5.83 18 31.4998 42.2000 0.3750 1.5000 AS5T2-65

(65 ksi}
L4 42.08-0.00 47.92 18 40.8954 50.5000 0.4375 1.7500 A572-635

(65 ksi)




. Job Page
RISATower Groton Tower, CT BU#881533 20f7
. Project Date
Vertical Struct
309§;$;er DC?::, gﬁ: E Vertical Structures Job No. 2008-004-155 14:01:17 12/03/08
P};ichmz;g?bj(;’zfiﬂgggo Client c Cast Designed by
one: - rown e
FAX: (859) 624-8369 ast Jordan Kays

Tapered Pole Properties

Section  Tip Dia. Area i r [ 14 J 0 w wit
in in’ in’ in in in’ i’ in’ in
Ll 21.3240 123860  677.8263 7.3884 10.6680 635383 13565444 61942 3.3660 17.952

272947 15.8854 14299255 94758 13.6550 1047178  2861.7325 7.9442 4.4009 23471
L2 26.8989 20,1555 16429514 9.0173 13.0306 [26.0842  3288.0647  10.0797 40745 16.298
33.5091 259871 35214238  11.6262 16.7640  210.0587 7047.4812  12.9960 3.3680 21472
L3 33.0049 37.0463 45341466  11.0493 160019 2833305 9074.2594  18.5267 4.8840 13.024
428510 49.7822 110023002 14.847% 21.4376 5132244 220190774  24.8958 67672 18.046
L4 42.0893 552088 11025.3407 14.1140 204193 535.9483 22065.188% 27.60%96 6.3044 14.41
51.2790 69.5180  22012.0267 17.7722 25.6540 858.0340 440530173  34.7656 8.1180 18.555

Tower Gusset Gusset Gusset Grade Adjust. Factor Adfust. Weight Mult, Double Angle Double Angle

Elevation Area Thickness Ar Factor Stitch Bolt Stitch Bolt
(per face} A Spacing Spacing
Diagonals  Horizontals
¥ fid in in in
L1 144.50- 1 1 1
117.54
L2 117.54- 1 1 1
§7.17
L3 87.17-42.08 1 1 1
L4 42.08-0.00 1 1 t

Feed Line/Linear Appurtenances - Entered As Area

Description Face Aliow Component Placement Total Cady Weight
or  Shield Type Number

Leg I i Pl
LDF7-50A (1-5/8 A No Inside Pole 144.50 - 5.00 12 Nolce 0.00 0.82
FOAM) 172" Ice 0.00 082
LDF7-50A {1-5/8 B No Inside Pole 135.00 - 5.00 12 No Ice 0.00 0.32
FOAM) 1/2" Ice 0.00 0382
LDF7-50A {1-5/8 C No Inside Pole 125.00 - 5.00 12 No Ice 0.00 0.82
FOAM) 1/2" Tce 0.00 0.82
LDF7-50A (1-5/8 A No Inside Pole 113.00 - 5.00 6 No ee 0.00 0.82
FOAM) 1/2" Ice 0.00 0382
FXL 780 PE (7/8) B No Inside Pole 102.00 - 5.00 12 Nolce 0.00 025
{Metio PCS) 1/2" Iee 0.00 025
FSJ2-50 (3/8 FOAM) B No Inside Pole 102.00 - 5.00 1 Nolce 0.00 008
(Metro PCS) 1/2" Ice 0.00 0.08
LDF4-50A (12 FOAM) C No Caaa (Out Of 52.00-5.00 1 Nolce 6.06 0.15
Face) 1/2" Ice 0.16 0.84

Feed Line/Linear Appurtenances Section Areas

Tower Tower Face Ar Ag CaAy Cady Weight
Section Elevation In Fuace Cut Face
f sl sl Jis Vs b
Ll 144.50-117.54 A 0.000 0.000 0.000 0.000 26529
B 0.000 0.000 0.000 0.000 171.81
C 0.000 0.000 0.000 0.000 7341
L2 117.54-87.17 A 0.000 0.000 0.000 0.000 42597
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Tower Tower Face Ar Ar Cady Cad, Weight
Section Elevation In Face Out Face
S ﬁz ﬁ.z flz ﬂ} b
B 0.000 0.000 0.000 0.000 344,56
C 0.000 0.000 0.000 0.000 298,87
13 87.17-42.08 A 0.000 0.000 0.000 0.000 665,43
B 0.000 0.000 0.000 0.000 582.48
C 0.000 0.000 0.000 0.625 44511
L4 42.08-0.00 A 0.000 0.000 0.000 0.000 547.35
B 0.000 0.000 0.000 0.000 479.12
C 0.000 0.000 0.000 2336 370.46
Feed Line/Linear Appurtenances Section Areas - With Ice
Tower Tower Face Ice Ap Ar Cad Cud, Weight
Section Elevation or Thickness In Face Out Face
Tt Leg in yid Vi N 7 b
Ll 144.50-117.54 A 0.500 0.000 0.000 0.000 0.000 265.29
B 0.000 0.000 0.000 0.000 171.81
C 0.000 0.000 0.000 0.000 73.41
L2 £17.54-87.17 A 0.500 0.000 0.000 0.000 0.000 42597
B 0.000 0.000 0.000 0.000 344.56
C 0.000 0.000 0.000 0.000 298.87
13 7.17-42.08 A 0.500 0.000 0.000 0.000 0.000 665.43
B 0.000 0.000 0.000 0.000 582.48
C 0.000 0.000 0.000 1616 451.95
L4 42.08-0.00 A 0.500 0.000 0.000 0.000 0.000 54735
B 0.000 0.000 0.000 0.000 479,12
C 0.000 0.000 0.000 6.044 396 06
Feed Line Center of Pressure
Section Elevation CPy CP; CPy CP;z
Ice Ice
S in in in in
L1 144.50-117.54 0.0000 0.0000 0.0000 0.0000
12 117.54-87.17 0.0000 0.0000 0.0000 0.0000
L3 87.17-42.08 -0.0157 0.0114 -0.0494 0.0285
L4 42.08-0.00 -0.0703 0.0406 -0.1741 0.1005
Discrete Tower Loads
Description Face Offset Cffsets: imuth Placement Cad,y Cada Weight
or Type Horz Adfustment Front Sidle
Leg Lateral
Vert
S ° S g yid /6
s
A
Lightning Rod 5/8x4’ C None 0.0000 147.00 No Ice 0.25 0.25 31.00
1/2" Ice 0.66 .66 33.82
Flash Beacon Lighting C None 0.0000 145.00 No Ice 270 270 50.00




RISAT, tob reee
ower Groton Tower, CT BU#881533 40f 7
. Project Date
Vertical Structures .
309 Spangler Drive, Suite E Vertical Structures Job No. 2008-004-155 14:01:17 12/03/08
Phoner (539} 624-8380 ctent Designed by
one: -
FAX: (359) 624-8369 Crown Castle Jordan Kays
Description Face Offset Qffsets: Azimuth Placement CiAda CaAy Weight
or Type Hor= Adjustment Front Side
Leg Lateral
Vert
fi ° A b s ib
f
bl
172" Ice 3.10 3.10 70.00
*t
EEI 10'-8" Low-Profile C None 0.0000 145.00 No lee 22.50 22.50 1500.00
Platform 1/2"Ice  28.10 28.10 2250.00
EEI Monopole Platform C From 3.50 0.0000 145.00 NoIce 5.00 5.50 60.00
Ladder (VSI) Centroid- 0.00 1/2" Ice 8.00 9.00 90.00
Face -3.00
(2) 7770.00 w/ mount pipe A From 3.50 -7.0000 145.00 No Ice 6.22 435 56.90
Centroid- 0.0 172" Ice 6.77 5.20 102.99
Leg 2.00
(2} 7770.00 w/ mount pipe B From 3.50 -7.0000 145.00 No Ice 6.22 4.35 56.90
Centroid- 0.00 172" Ice 6.77 520 102,99
Leg 2.00
(2} 7770.00 w/ mount pipe C From 3.50 -7.0000 145.00 No Ice 622 435 56,90
Centroid- 0.00 172" ce 6.77 5.20 102,99
Leg 2.00
(2) DB 800/1900 Full Band A From 3.50 -7.0000 145.00 Nolce 1.54 .80 28.70
Masthead (VSI) Centroid- 0.00 1/2" Ice 1.71 0.94 39.71
Leg 2.00
(2 DB 800/1900 Full Band B From 3.50 -7.0000 145.00 No Ice 1.54 0.80 28.70
Masthead (VSI) Centroid- 0.00 142" TIee 171 0.94 39.71
Leg 2.00
(2 DB 800/1900 Ful} Band C From 3.50 -7.0000 145,00 Nolce 1.54 0.80 28.70
Masthead (VSI) Centroid- 0.00 1/2" Ice 1.71 094 39.71
Leg 2.00
(2) LGP13519 Diplexer A From 3.50 -7.0000 145.00 No lce 0.27 0.18 5.50
Centroid- 0.00 1/2" Ice 0.34 0.25 7.92
Leg 2.00
{2) LGP13519 Diplexer B From 3.50 -7.0000 [45.00 No Jee 027 0.18 5.50
Centroid- 0.00 1/2" Tee 0.34 0.25 7.92
Leg 2.00
{2) LGP13519 Diplexer C From 350 -7.0000 145.00 No Ice 027 0.18 5.50
Centroid- .00 112" ke 0.34 0.25 7.92
Leg 2.00
{2) 7x2" Antenna Mount Pipe A From 350 0.0000 145.00 No Ice 1.66 1.66 26.00
Centroid- 0.00 1/2" ke 239 239 38.58
Leg 0.00
(2) 7'x2" Antenna MountPipe B From 350 0.0000 145.00 No Ice .66 1.66 26.00
Centroid- 0.00 1/2" Ice 239 239 3858
Leg 0.00
(2) 7x2" Antenna Mount Pipe  C From 3.50 0.0000 143.00 No ke 1.66 1.66 26,00
Centroid- 0.00 172" Ice 23% 239 38,58
Leg 0.00
wh
EET 10'-8" Low-Profile C None 0.0000 135.00 No Ice 2250 22.50 1500.00
Platform i/2"lce 2810 28.10 2250.00
EEI Moropole Platform C From 3.50 0.0000 135.00 No Ice 5.00 5.50 60.00
Ladder (VSI) Centroid- 0.00 1/2" Ice 8.00 9.00 90.00
Face -3.00
(2) LPA-80063/4CF w/ A From 3.50 0.0000 135.00 No Ice 7.02 695 34.60
Mount Pipe (VSI) Centroid- 0.00 172" Iee 743 7.59 96.28
Leg 0.00
(2) LPA-80063/4CF w/ B From 3.50 0.0000 135.00 No Ice 7.02 6.95 34.60
Mount Pipe (VSI) Centroid- 0.00 1/2" Ice 7.43 7.59 96.28
Leg 0.00
(2) LPA-80063/4CF w/ C From 3.50 0.0000 135.00 NoIce 7.02 6.935 34.60
Mount Pipe (VSI) Centroid- 0.00 1/2" Ice 743 7.59 06.28
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Description Face Qffzet Qffsets: Azimuth Placement Cad,y Cudy Weight
or Type Hor= Adjustment Front Side
Leg Lateral
Vert
S ° A yid i3 I
Ji
f
Leg 0.00
(2) LPA-185063/8CF w/ A From 3.50 0.0000 135.00 No Ice 329 392 27.25
Mount Pipe Centroid- 0.00 172" Ice 3.70 453 60.68
Leg 0.00
(2) LPA-185063/8CF w/ B From 3.50 0.0000 135.00 No Ice 3.29 392 27.25
Mount Pipe Centroid- 0.00 1/2" Ice 3.70 4.53 60.68
Leg 0.00
(2) LPA-185063/8CF w/ C From 3.50 0.0000 135.00 No Ice 3.29 392 2725
Mount Pipe Centroid- 0.00 172" Ice 3.70 453 60.68
Leg 0.00
T
EFEI 10-8" Low-Profile C None 0.0000 125.00 Nolce 22.50 22.50 1500.00
Platform 172" Ice 28.10 28,10 2250.00
EEI Monopole Platform C From 3.50 0.0000 125.00 No Ice 500 5,50 60.00
Ladder {(VS1) Centroid- 0.00 1/2" Ice 8.00 9.00 $0.00
Face -3.00
(2) RR90-17-02DPL2 A From 3.50 0.0000 125.00 No Ice 491 364 43.55
w/Mount Pipe Centroid- 0.00 112" Ice 557 4.70 81.64
Leg 0.00
(2) RR90-17-02DPL2 B From 3,50 0,0000 125.00 No Ice 491 3.64 43.55
w/Mount Pipe Centroid- 0.00 172" Ice 557 4.70 81.64
Leg 0.00
(2) RR90-17-02DPL2 C From 3.50 0.0000 125.00 No Ice 491 364 43.55
w/Mount Pipe Centroid- 0.00 1/2" Ice 557 470 81.64
Leg 0.00
(2) Generic TMA A From 3.50 0.0000 125.00 No Ice 054 25,00
Centroid- 0.00 1/2" lce 0.67 3236
Leg 0.00
(2) Generic TMA B From 3.50 0.0000 125.00 No Iee 1.09 0.54 25.00
Centroid- 0.00 172" 1ee 1.24 0.67 3236
Leg 0.00
(2) Generic TMA c From 3.50 0.0000 125.00 No Ice 1.09 0.54 25.00
Centroid- 0.00 172" Ice 124 0.67 3238
Leg 0.00
*%
12' L_P. Platform C None 0.0000 113.00 No lce 25.00 25.00 1700.00
1/2"1ce  29.00 29.00 2530.00
Monopele Transition Ladder C From 3.75 0.0000 113.00 No Ice 6.00 6.00 160.00
(VSI) Centroid- 0.00 172" Iee 8.00 8.00 240.00
Face -3.00
(2) DBS80HS65T2E-M A From 335 0.0000 113.00 NoIce 427 3.86 34.05
wiMount Pipe Centroid- 0.00 12" Ice 4.86 495 69.84
Leg 0.00
{2) DBSROHS5TZE-M B From 375 0.0000 113.00 No lce 427 3.86 34.05
w/Mount Pipe Centroid- 0.00 1/2" Ice 486 4.95 69.84
Leg 0.00
(2) DB980H65T2E-M C From 375 0.0000 113.00 No Ice 427 386 34.05
w/Mount Pipe Centroid- 0.00 1/2" Lee 4.86 495 69.84
Leg 0.00
{2)6' x 2" Antenna Mount A From 375 0.0000 113.00 No Ice 1.43 143 23.00
Pipe {VSI) Centroid- 0.00 172" Iee 1.92 1.92 33.83
Leg 0.00
{2} 6' x 2" Antenna Mount B From 375 0.0000 113.00 No Ice 1.43 1.43 23.00
Pipe (VS]) Centroid- 0.00 172" Ice 1.92 1.92 33.83
Leg 0.00
{2) 6' x 2" Antenna Mount C From 375 0.0000 113.00 No lee 1.43 1.43 23.00
Pipe (VSI) Centroid- 0.00 142" Tee 1.92 1.92 33.83
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Description Face Offset Offsets: Azlmuth Placement Cady Cadu Weight
or Type Horz Adjustment Front Side
Leg Lateral
Vert
i ° f 7 b 15
S
i
Leg 0.00
*%
12' L.P. Platform C None 0.0000 102.00 No Ice 25,00 25.00 1700.00
(Metro PCS) 1/2" Ice 29,00 29,00 2530.00
Monopole Transition Ladder C From 375 0.0000 102.00 No Ice 6,00 6.00 160.00
{(VSIh) Centroid- 0.00 172 Ice 8.00 8.00 240,00
(Metro PCS) Face -3.00
(2) 800 10504 w/ Mount Pipe A From 3.75 0.0000 102.00 Nolce 347 305 35,85
(Metro PCS) Centroid- 0.00 1/2" Ice 384 3,68 65.14
Leg 0.00
(2) 800 10504 w/ Mount Pipe B From 3.75 0.0000 102.00 No Ice 3.47 3.05 35.85
(Metro PCS) Centroid- 0.00 1/2" Ice 3.84 3.68 65.14
Leg 0.00
(2) 800 10504 w/ Mount Pipe C From 3,75 0 0000 102.00 No Ice 347 3.05 3585
(Metro PCS) Centroid- 0.00 1/2" Ice 3.84 3.68 65.14
Leg 0.00
*%x
3 Sidearm (2° single pipe) C From 3.25 0.0000 51.00 No Ice 0.50 0.71 35,00
{VSI) Centroid- 0.00 1/2" Ice 1.00 1.01 45,00
Leg 0.00
KS$24019-L112A c From 475 0.0000 51.00 No Ice 0.10 0.10 5.00
Centroid- 0.00 1/2" Ice 0.18 0.18 6.50
Leg 1.00
Compression Checks
Pole Design Data
Section Elevation Size L L. Klir Fs A Actual Allow. Ratio
No. P P, P
7 7 fi kst i b b I
L1 144.5-117.54 TP25.88x21x0.1875 26.96 0.00 00 39.000 153770  -6658.16 399703.00 0.011
(1)
L2 117.54 - TP33x25.6508x0.25 3429 0.00 00 39.000 251935  -14226.80 98254500  0.014
87.1667 (2)
L3 87.1667 - TP42.2x314598x0.375 49.75 0.00 0.0 39.000 482889 -23248.50 1883270.00 0.012
42.0834 (3)
L4 42,0834-0(4) TP50.5x40.1954x0.4375 47.92 0.00 0.0 39.000 69.5180 -36721.20 2711200.00 0.014
Pole Bending Design Data
Section Elevation Size Actual Actual Allow,  Ratio Acrual Actual Allow.  Ratio
No. M, Joe Fox Jox M, So Foy Jo
¥ 1b-ft ksi ksi Fo Ib-ft ki ksi Foy
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Section

Elevation Size Actual  Actual Allow.  Ratioc  Actual  Actual Allow.  Ratio
No. M, S Foe ﬁ’r M’ ﬁ!y Fi by jf;,\v'
Jt th-ft kesi ksi Fix 1b-ft ksi fest Fi
L1 1445 - 117.54 TP26.88x21x0.1875 184321, -22.547 39000 0.578 0.00 0.000 39.000  0.000
(1 67
L2 117.54 - TP33x25.6508x0.25 680852, 41394 39000 1.061 0.00 0.000 39.000 0.000
87.1667 (2} 50
L3 87.1667 - TP42.2x31.4698x0.375 1637433 40702  39.000 1.044 0.00 0.000 39.000  0.000
42.0834 (3) 33
L4 420834 -0(4)  TP50.5x40.1954x0.4375 2830316 -39.583 39000 1015 0.00 0.000 39.000  0.000
67
Pole Interaction Design Data
Section Elevation Size Ratio Ratio Ratio Comb. Allow. Criteria
No. P Sox S Stress Stress
S P, Fix Fy. Ratio Ratio
L1 144.5(-1;] 7.54 TP26.88x21x0.1875 0.011 0.578 0,000 0589 ;/ 1.333 H1-3 F/
12 871 11'265;1(-2) TP33x25.6508x0.25 0.014 1.061 0.000 1076 / 1.333 H13 V’
L3 4827():;3?17(:-5) TP42.2x31.4998x0.375 0012 1.044 0.000 1056 5/ 1333 HI1-3 ‘/
L4 42,0834 -0(4) TP50.5x40.1954x0.4375 0.014 1.015 0.000 1028 ‘/ 1.333 H1-3 ;/
Section Capacity Table
Section Elevation Component Size Critical P SF*P i % Pass
No. Type Element b i Capacity Fail
L1 144.5 - 117.54 Pole TP26.88x21x0.1875 1 -6658.16  799404.07 442 Pass
L2 117,54 - 87.1667 Pole TP33x25.6508x0.25 2 -14226.80 130973243 807 Pass
L3 87.1667 - Pole TP42.2x31.4998x0.375 3 -23248.50 2510398.81 79.2 Pass
42.0834
L4 420834 -0 Pole TP50.5x40.1954x0.4375 4 -36721.20 361402945 772 Pass
Summary
Pole (L2) 80.7 Pass
RATING = 80.7 Pass

Program Version 5.2.0.1 - 6/16/2008 File://Nasl/jkays/Open Jobs/Groton Tower, CT 004-155 Rework Drawings/RISA/881533 eri
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ANCHOR BOLT CALCULATIONS

Customer: Crown Castle
Site Name: Groton Tower, CT BU#881533
Job Number: 2008-004-155
Tower Model: 145' EEl Monopole Tower
Date: 12/3/2008

Input Information: Existing Bolts
# Bolts, n 16
Bolt Diameter, d 225 in
Bolt Circle Diameter, D 59 in
Bolt Ultimate Tensile Stress, F, 100 ksi
Applied Vertical Load P 36.74 kips
Applied Shear S 26.40 kips
Applied Moment M 33863.77 kip-in
Steel Grade AB15Gr 75
Bolt Cross-Sectional Area, A 3.976 in® (each)
Bolt Group Moment of Inertia, | 27681.45644 in®
Maximum Tensile Stress (outer bolt), o, 35.62 ksi
Maximum Compressive Stress (outer bolt), o, 36.77 ksi
Maximum Shear Stress(any boit), t,, 0.415 ksi
Maximum Allowable Stress (per bolt), Ft 44.00 ksi
% Capacity §0.9%

The Bolt Group is Adequate for Loading

Maximum Allowable Stress (per bolt), Ft

0.43F, - 1.8f,= 0.33F,

This equation is for threaded parts, A449 bolts over 1 1/2" dia. {threads included in
shear plane) Manual of Steel Construction ASD, Sth Edition, pg. 5-74, Table J3.3




BASE PLATE CALCULATIONS

Customer: Crown Castle

Site Name: Groton Tower, CT BU#881533
Job Number: 2008-004-155

Tower Model: 145' EEI Monopole Tower
Date: 12/3/2008

FOR BASE PLATES WITH GUSSET PLATE STIFFENERS
Reference: Roark's Formulas for Stress & Strain, Fifth Edition, Table 26, pg. 396, secticn 10a

Length of Side Perpendicular to Free Edge 6.75 in

Length of Side Parallel to Free Edge 10.83 in

Roark's Coefficient Beta® 1.176

Maximum Compressive Force Per Bolt 146.21052 kips
Base Plate Yield Strength 60 ksi
Base Plate Thickness 2 in

Applied Base Plate Flexural Stress 26,79 ksi
Allowable Base Plate Flexural Stress 60 ksi
% Capacity 44.7%

Base Plate is Adeqguate for Applied Loading



GUSSET PLATE AND WELDS CALCULATIONS @ BASE

Customer: Crown Castle

Site Name: Groton Tower, CT BU#881533
Job Number: 2008-004-155

Tower Model: 145" EEI Monopole Tower
Date: 12/3/2008

Compressive Anchor Bolt Load 146.21052 kips
Weld Size at Bottom of Gusset Plate 0.625 in
Length of Bottom Weld Along Gusset Plate 8 in
Gusset Plate Thickness 0.75 in
Distance From Pole Edge to Center of Horizontal Weld 3.75 in
L.ength of Vertical Weld Along Gusset Plate 26.25 in

Weld Size Along Vertical Face of Gusset Plate 0.375 in
Gusset Plate Yield Strength 50 ksi
Nominal Tensile Strength of Weld Metal 70 ksi

Base Plate Yield Strength 60 ksi
Number of Gusset Plates Between Each Flange Bolt 1

Stress in Bottom Weld Along Gusset Plate 27.57 ksi
Allowable Bottom Weld Stress 28.00 ksi

% Capacity 98.5%

Bottom Weld Along Gusset Plate is Adequate for Loading

Tension Stress Along Gusset Plate 32.49 ksi
Allowable Tension Stress Along Bottom of Gusset Plate 40.00 ksi
% Capacity 81.2%

Bottom of Gusset Plate is Adequate for Loading

Bending Moment on Gussét Plate 548.28945 kip-in
Stress in Vertical Weld Alona Top of Gusset Plate 13.84 ksi
Allowable Stress in Vertical Weld Along Top of Gusset Plate 28.00 ksi
% Capacity 49.4%

Top Weld Along Gusset Plate is Adequate for Loading

Bending Stress Along Top of Gusset Plate 6.37 Ksi
Allowable Bending Stress long Top of Gusset Plate 40.00 Ksi
Shear Stress Along Top of Gusset Plate 7.43 ksi
Allowable Shear Stress Along Top of Gusset Plate 26.67 kst
% Capacity 15.9%

Top of Gusset Piate is Adeguate for Loading



GUSSET PLATE AND WELDS CALCULATIONS @ BASE
(GUSSETS LOCATED UNDER PORTHOLES)

Customer: Crown Castle

Site Name: Groton Tower, CT BU#881533
Job Number: 2008-004-155

Tower Model: 145' EEl Monopole Tower
Date: 12/3/2008

Compressive Anchor Bolt Load 146.21052 kips
Weld Size at Bottom of Gusset Plate 0.625 in
Length of Bottom Weld Along Gusset Plate 6 in
Gusset Plate Thickness 0.75 in
Distance From Pole Edge to Center of Horizonta!l Weld 375 in
Length of Vertical Weld Along Gusset Plate 17.75 in

Weld Size Along Vertical Face of Gusset Plate 0.375 in
Gusset Plate Yield Strength 50 ksi
Nominal Tensile Strength of Weld Metal 70 ksi

Base Plate Yield Strength 60 ksi
Number of Gusset Plates Between Each Flange Bolt 1

Stress in Bottom Weld Along Gusset Plate 27.57 ksi
Allowable Bottom Weld Stress 28.00 ksi

% Capacity 98.5%

Bottom Weld Along Gusset Plate is Adequate for Loading

Tension Stress Along Gusset Plate 32.49 ksi
Allowable Tension Stress Along Bottom of Gusset Plate 40.00 ksi
% Capacity 81.2%

Bottom of Gusset Plate is Adeqguate for Loading

Bending Moment on Gusset Plate 548.28945  Kip-in
Stress in Vertical Weld Along Top of Gusset Plate 25.08 ksi
Allowable Stress in Vertical Weld Along Top of Gusset Plate 28.00 ksi
% Capacity 89.6%

Top Weld Along Gusset Plate is Adequate for Loading

Bending Stress Along Top of Gusset Plate 13.92 ksi

" Allowable Bending Stress lang Top of Gusset Plate 40.00 ksi
Shear Stress Along Top of Gusset Plate 10.98 ksi
Allowable Shear Stress Along Top of Gusset Plate 26.67 ksi
% Capacity 34.8%

Top of Gusset Piale is Adequate for Loading
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