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Re:  Cellco Partnership d/b/a Verizon Wireless
EM-VER-057-091217 — 5 Perryridge Road, Greenwich, Connecticut

Dear Mr. Perrone:

On December 17, 2009, the Siting Council acknowledged receipt of Cellco’s
notice of exempt modification for the above-referenced telecommunications facility.
This modification involved the replacement of six (6) existing PCS antennas with
three (3) newer model PCS antennas and three (3) LTE antennas. In addition to the
antenna modifications, Cellco has decided that it will install six (6) coax cable
diplexers on the antenna mounting platform. Attached is an updated Structural
Analysis for the antenna modifications and the installation of the diplexers. This
analysis confirms that the tower can support the proposed additional loading.

If you have any questions regarding any of these materials, please do not
hesitate to contact me or Rachel Mayo.

Sincerely,

Am I
Kenneth"C. Baldwin
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Sandy M. Carter
Brian Ragozzine
Mark Gauger
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Introduction

The purpose of this report is to summarize the results of the non-linear, P-A structural analysis
of the antenna instaflation proposed by Verizon Wireless on the existing monopole (tower)
owned and operated by Greenwich Hospital located in Greenwich, Connecticut.

The host tower is a 164-ft tall, five-section, eighteen sided, tapered monopole, originally
designed and manufactured by Engineered Endeavors Incorporated (EEI); project no. 11030
dated August 21, 2002. The tower geometry, structure member sizes and foundation system
information were obtained from the original manufacturers design documents and a previous
structural analysis report prepared by Natcomm; job no; 08063, dated August 13, 2008.
Antenna and appurtenance information were obtained from the aforementioned Natcomm
structural report, the CT Siting Council Database and the Verizon RF data sheet.

The tower is made up of five (5) tapered vertical sections consisting of A572-65 pole sections.
The bottom four (4) vertical tower sections are slip joint connected while the top section is fiange
connected. The diameter of the poie (flat-flat) is 47.0-in at the top and 76.0-in at the base.

Verizon Wireless is proposing the removal of six (6) panel antennas and installation of six (6)
panel antennas mounted their existing platform. Refer to the Antenna and Appurtenance
Summary below for a detailed description of the proposed antenna and appurtenance
configuration. ,

Antenna and Appurtenance Summary

The existing tower was designed to support several communication antennas. The existing,
proposed and future loads considered in this analysis consist of the following:

» TOWN (EXISTING):
Antennas: One (1) PD1142-1, one (1) PD620-3, one (1) ALR8 and three (3) BMR10
panel antennas and one (1) camera mounted on a PiIROD 13-ft low profile platform
with a RAD center elevation of 164-ft above grade level.
Coax Cables: Six (6) 1-5/8" & coax cables running on the inside of the existing
tower.

* TOWN (EXISTING):
Antennas: Two (2) 4 FT Dishes and one (1) 2 Ft Dish mounted on three 4'x4” pipe
mounts with a RAD center elevation of 160-ft above grade level.
Coax Cables: Three (3) 1-5/8” & coax cables running on the inside of the existing
tower.

=  SPRINT (EXISTING/RESERVED):
Antennas: Four (4) Decibel 950F65T2E-M (2 existing/2 reserved) and eight (8)
Decibel DBO80FY0E-M (4 existing/4 reserved) panel antennas and one (1) GPS
antenna mounted on a PiROD 13-ft low profile platform with a RAD center elevation
of 154-ft above grade level.
Coax Cables: Twelve (12) 1-5/8" & and one (1) 1/2 & coax cables running on the
inside of the existing tower.

REPORT SECTION 1-1
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* T-MOBILE (EXISTING/RESERVED): )
Antennas: Twelve (12) APX16PV-16PVL-X (6 existing/6reserved) panel antennas
and twelve (12) G20057A1 TMAs (6 existing/6 reserved) mounted on a PiROD 13-ft
low profile platform with a RAD center elevation of 144-ft above grade level.
Coax Cables: Twelve (12) 1-5/8” & coax cables running on the inside of the existing
tower.

= AT&T (PROPOSED):
Antennas: Twelve (12) Powerwave 7770.00 panel antennas and twelve (12)
LGP21401 tmas mounted on a PiROD 13-ft low profile platform with a RAD center
elevation of 134-ft above grade level.
Coax Cables: Twelve (12) 1-5/8” & coax cables running on the inside of the existing
tower

= NEXTEL (EXISTING):
Antennas: Twelve (12) Decibel DB846G90A-XY panel antennas mounted on a
PiROD 13-t low profile platform with a RAD center elevation of 114-ft above grade
level.
Coax Cables: Twelve (12) 1-5/8” & coax cables running on the inside of the existing
tower.

* VERIZON (EXISTING TO REMAIN):
Antennas: Six (6) Decibe! 844GB5T6ZAXY panel antennas mounted on a PIROD
13-ft low profile platform with a RAD center elevation of 124-ft above grade level.
Coax Cables: Eighteen (18) 1-5/8” & coax cables running on the inside of the
existing tower.

* VERIZON (EXISTING TO REMOVE):
Antennas: Six (6) Decibel 948F65T2E-M panel antennas mounted on a PiROD
13-ft low profile platform with a RAD center elevation of 124-ft above grade
level.

= VERIZON (PROPOSED):
Antennas: Three (3) Andrew LNX-6514DS-T4M panel antennas, three (3)
RYMSA MG D3-800T0 panel antennas and six (6) Diplexers mounted on a
PiROD 13-ft low profile platform with a RAD center elevation of 124-ft above
grade level.

REPORT SECTION 1-2
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Primary Assumptions Used in the Analysis

» The tower structure's theoretical capacity not including any assessment of the
condition of the tower.

* The tower carries the horizontal and vertical loads due to the weight of antennas, ice
load and wind.

= Tower is properly installed and maintained.

= Tower is in plumb condition.

= Tower loading for antennas and mounts as listed in this report.

* All bolts are appropriately tightened providing the necessary connection continuity.
* Al welds are fabricated with ER-70S-6 electrodes.

* Allmembers are assumed to be as specified in the original tower design documents
or reinforcement drawings.

* All members are "hot dipped” galvanized in accordance with ASTM A123 and ASTM
A153 Standards.

* Ail member protective coatings are in good condition.

* All tower members were properly designed, detailed, fabricated, installed and have
been properly maintained since erection.

* Any deviation from the analyzed antenna loading will require a new analysis for
verification of structural adequacy.

* All existing coax cables to be installed within tower through engineered port holes.

Analysis

The existing tower was analyzed using a comprehensive computer program entitled
RISATower. The program analyzes the tower, considering the worst case loading condition.
The tower is considered as loaded by concentric forces along the tower shaft, and the model
assumes that the shaft members are subjected to bending, axial, and shear forces.

The existing tower was analyzed for 85 mph basic wind speed (fastest mile) with no ice and
75% reduction of wind force with ¥ inch accumulative ice to determine stresses in members as
per guidelines of TIA/EIA-222-F-96 entitled “Structural Standards for Steel Antenna Towers and
Antenna Supporting Structures”, the American Institute of Steel Construction (AISC) and the
Manual of Steel Construction; Allowable Stress Design (ASD).

REPORT SECTION 1-3
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Tower Loading

Tower loading was determined by the basic wind speed as applied to projected surface areas
with modification factors per TIA/EIA-222-F, gravity loads of the tower structure and its
components, and the application of %2” radial ice tower structure and its components.

Basic Wind
Speed:

Load Cases:

REPORT

Fairfieid; v = 85 mph (fastest mile)

Greenwich; v = 100 mph (3 second
gust) equivalent to v = 80 mph
(fastest mile)

EIA/TIA wind speed criteria controls.

Load Case 1; 85 mph wind speed w/
no ice plus gravity load — used in
calculation of tower stresses and
rotation. This load case typically
controls the design. This load case
typically controls the design of
monopole towers.

Load Case 2; 74 mph wind speed w/
¥2" radial ice plus gravity load — used
in calculation of tower stresses. The
74 mph wind speed velocity
represents 75% of the wind pressure
generated by the 85 mph wind
speed. This load case typically
controls the design of lattice towers.

Load Case 3; Seismic — not checked

{Section 16 of TIA/EIA-222-F-96]

[Appendix K of the 2005 CT
Building Code Supplement]

* [Section 2.3.16 of TIA/EIA-222-F-

967

[Section 2.3.16 of TIA/EIA-222-F-
96}

[Section 1614.5 of State Bldg.
Code 2005] does not control in
the design of this structure type

SECTION 14
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Tower Capacity

Tower stresses were calculated utilizing the structural analysis software RISATower. Allowable
stresses were determined based on Table 5 of the TIA/EIA code with a 1/3 increase per Section
3.1.1.1 of the same code.

Calculated stresses were found to be within allowable limits. In Load Case 1, per RISATower
“Section Capacity Table”, this tower was found to be at 46.8% of its total capacity.

\ . Stress Ratio
Tower Section | Elevation (percentage of capacity) Result

Pole Shait (L5) | 1.5-39.88’ 46.8% PASS

* The tower deflection (tilt) was found to be within allowable limits.

Deflection (degrees) | Proposed Allowable "’ | Result

Tilt 1.38 1.9 PASS

(1) Allowable tilt taken from criginal EE| design documents job no. 11030 dated 8/21/02.

Foundation and Anchors

The existing foundation consists of a 9.0 & x 28.0-ft long reinforced concrete cassion. The sub-
grade conditions used in the analysis of the existing foundation were obtained from the
aforementioned EEI design report; project no. 11030 dated August 21, 2002. The base of the
tower is connected to the foundation by means of {30) 2.25"@, ASTM A615-75 anchor bolts
embedded approximately 7-ft into the concrete foundation structure.

Review of the foundation and anchor design consisted of verification of applied loads obtained
from the tower design calculations and code checks of allowable stresses:

* The tower base reactions developed from the governing Load Case 1 were used in
the verification of the foundation and its anchors:

Base Proposed Load
Reactions Vector (Kios/ft-kips)
Shear 43
Base Axial 81
Moment 4875

REPORT SECTION 1-56
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= The foundation was found to be within allowable limits.

Foundation Design Limit Proposed | Result
Loading

Reinforced Concrete Moment Capacity 54.2% PASS

Caisson Lateral Deflection 0.56in." | PASS

(1) Lateral deflection typically limited to 1.0 in. for monopole tower structures,

= The anchor bolts and base plate were found to be within allowable limits.

Tower Component | Design Limit (perceittl:;:cﬁa;;%acity) Result
Anchor Bolts Compression 47.9% PASS
Base Plate Bending 37.6% PASS
Flange Bolts Tension 55.7% PASS
Flange Plate Bending 42.7% PASS

Conclusion

This analysis shows that the subject tower is adequate to support the proposed modified
antenna configuration.

The analysis is based, in part, on the information provided to this office by Verizon Wireless. If
the existing conditions are different than the information in this report, Natcomm, Inc. must be
contacted for resolution of any potential issues.

Please feel free to call with any questions or comments.

REPORT

Respectfully u?in%y:

Timothy J. Lynn, EIT
Structural Engineer

SECTION 1-6
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Standard Conditions for Furnishing of
Professional Engineering Services on
Existing Structures

All engineering services are performed on the basis that the information used is current and
correct. This information may consist of, but is not necessarily limited to:

= Information supplied by the client regarding the structure itself, its foundations, the soil
conditions, the antenna and feed line loading on the structure and its components, or
other relevant information.

» Information from the field and/or drawings in the possession of Natcomm, Inc. or
generated by field inspections or measurements of the structure.

» [tis the responsibility of the client to ensure that the information provide to Natcomm,
Inc. and used in the performance of our engineering services is correct and complete. In
the absence of information to the contrary, we assume that all structures were
constructed in accordance with the drawings and specifications and are in an un-
corroded condition and have not deteriorated. It is therefore assumed that its capacity
has not significantly changed from the “as new” condition.

* All services will be performed to the codes specified by the client, and we do not imply to
meet any other codes or requirements unless explicitly agreed in writing. If wind and ice
loads or other relevant parameters are to be different from the minimum values
recommended by the codes, the client shail specify the exact requirement. In the
absence of information to the contrary, all work will be performed in accordance with the
latest revision of ANSI/ASCE10 & ANSI/EIA-222

= Ali services performed, results obtained, and recommendations made are in accordance
with generally accepted engineering principles and practices. Natcomm, Inc. is not
responsible for the conclusions, opinions and recommendations made by others based

on the information we supply.

REPORT SECTION 2-1
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General Description of Structural
Analysis Program

RISATower, is an integrated structural analysis and design software package for Designed
specifically for the telecommunications industry, RISATower, formerly ERITower, automates
much of the tower analysis and design required by the TIA/EIA 222 Standard.

RISATower Features:

* RISATower can analyze and design 3- and 4-sided guyed towers, 3- and 4-sided self-
supporting towers and either round or tapered ground mounted poles with or without

guys.
= The program analyzes towers using the TIA-222-G (2005) standard or any of the

previous TIA/EIA standards back to RS-222 (1958). Steel design is checked using the
AISC ASD g@th Edition or the AISC LRFD specifications.

= Linear and non-linear (P-delta) analyses can be used in determining displacements and
forces in the structure. Wind pressures and forces are automatically calculated.

* Extensive graphics plots include material take-off, shear-moment, ieg compression,
displacement, twist, feed line, guy anchor and stress piots.

* RISATower contains unique features such as True Cable behavior, hog rod take-up,
foundation stiffness and much more.

LPILE Plus:

LPILE Plus is a special purpose program based on rational procedures for analyzing a pile
under lateral loading. The program computes deflection, shear, bending moment, and soil
response with respect to depth in nonlinear soils. Components of the stiffness matrix at the pile
head may be computed internally by the program to help the users in their super-structure
analysis. Several pile iengths may be automatically checked by the program in order to help the
user produce a design with an optimum pile penetration.

Soil behavior is modeled with p-y curves internally generated by the computer program following
published recommendations for various types of soils; aiternatively, the user can manually
introduce other p-y curves. Special procedures are programmed for developing p-y curves for
layered soiis and for rocks.

Several types of pile-head boundary conditions may be selected, and the properties of the pile
can aiso vary as a function of depth. LPILE Plus has capabilities to compute the ultimate-
moment capacity of a pile's section and can provide design information for rebar arrangement.
The user may optionally ask the program to generate and take into account nonlinear values of
flexural stifiness (El) which are generated internally based on specified pile dimensions,
material properties, and cracked/uncracked concrete behavior.

A single, user-friendly interface written for the Microsoft Windows® environment is provided for
the preparation of input, analytical run, and for the graphical observation of data contained in the
output file. The program has been written in 32-bit programming codes for compatibility with the
latest versions of the Microsoft Windows operating system. The program produces plain-text
input and output files that may be observed and/or edited for their inclusion in project reports.

REPORT SECTION 2-2
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0.3125
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12.21
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56.1500
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6.00

46.50

18
0.4375
54.0585
£62.9700
12.8

8.42
AS572-65

47.33

18
0.5625
60.4813
69.6600
18.5

9.25

47.63

18
0.5625
66.7412
76.0000
205

60.0

Lap Splice (ft)

Length (ft)
Top Dia {in)
Bot Dia (in)
Weight (K)

 Number of Sides
Grade

Section
| Thickness (in)

DESIGNED APPURTENANCE LOADING

TYPE [ ELEVATION | TYPE |_ELEVATION |

Low Profile Platform 164 Low Profile Platform (T -Mobile) 144
'PD1142-1 164 (2) APX16PV-16PVL-X (T-Mobile) 144

16404 'PD620-3 164 (2) APX16PV-16PVLX (T-Mobile 144

o ALRe ) N (Reserved)
BMR10 K3 (20777000 (ATT)
BMR10 164 17770.00 (ATT) <
BMR10 164 [7rrooo(aTn "
Camera 164 ~(4)LGP21401 TMA (ATT)

45:4 " Pipe Muunt
4x4 Pipe Maunt

4;(4 Pipe Mount i
"4AFTDISH 160 ) (4) LGP21401 TMA (ATT)

4FTDISH 160 B |2 777000 (ATT)

2FTDISH 160 |7770.00 (ATT) _

‘Low Profile Platform (Sprint) 154 " Low Profile Platform | (ATT)

|950FGST2E-M (Sprint Reserved) 154 T oo i
950FE5T2E-M (Sprint Reserved) 154 (LGP0I TMAATT) 134

GPS (Sprint) {54 T B44CESTZAXY (Verizon Existing) 124 B

[(2)DBOBOFOOEM (Sprinly 154 {2} Diplexer (Verizon Proposed)

0E-M (Sprint Reserved) 154 WGEE'I:EZAXY (Verizon Existing}
D 9B0FI0E-M (Sprint Reserved) 154 MG D3-800TX (Venzon Proposed)

119.3 1t '{2) DB9BOFS0E-M | (Sprint) 154
DB9YBOFYOE-M (SprintReserved) 154
i DBYBOFSOE-M (SprintReserved) 154
(2) 950F65T2E-M (Sprint) 154 BAGESTBZAXY F"'Q"ZE‘_E“"EQ_’. 412
(2) G20057A1 TMA (T-Mobile) 144 MG D3-B00TX (Verizan Proposed) | 124
(2) G20057A1 TMA (T-Mobile a4 | LNX-6514DS-TOM (Verizon Proposed) | 124
Reserved) WGESTEZAXY (Verizon Existing)
(2 APXTBPV-16PVL-X (T-Mabile) 144 112) Diplexer (Verizon Proposed)
(2) APX16PV-16PVL-X (T-Mobile 144 | B44GEETEZAXY (Verizon Existing)
[Reserved) . ;s o S | MG D3-800TX (Verizon Proposed)
(2) G20057A1 TMA (T-Mabile) 144 | LNX-8514DS-TOM (Verizon Proposed) |
(2) G20057A1 TMA (T-Mobile 144 | Low Profila Platform n (Verizon) — !
Reservad) e o
e S ST m DBB846GI0A-XY (Nextel)
|(2) APXABPV-TGPVL-X (T-Mobile) s i(_d)—l:iEé«iééiAxv(NeneT;
i | i ‘ g;;:?\igﬁw 16PVL-X (T- MDbﬂa Lo Low Profile Platform (Naxlel} ’
1l (A) (2) G20057A1 TVA (T-Mobile) —1 “w 1 (4) DBE46GI0A-XY (Nextel) ~
Lt {1 |~ (2) G20057A1 TMA (T-Mobile 144
78.81t | | Reserved)
MATERIAL STRENGTH
[ GRADE | Fy I Fu [ GRADE | Fy Fu ]
A572-65 |65 ksi 80 ksi
TOWER DESIGN NOTES
1. Tower designed for a 85 mph basic wind in accordance with the TIA/EIA-222-F Standard.
2. Tower is also designed for a 74 mph basic wind with 0.50 in ice.
3. Deflections are based upon a 50 mph wind.
4. Tower members are "hot dipped"” galvanized in accordance with ASTM A123 and ASTM
A153 Standards.
11T 5. Welds are fabricated with ER-70S-6 electrodes.
[ 6. TOWER RATING: 46.8%
{ N
| [
3981t I
AXIAL
93K
. MOMENT
SHEAR \ j
i ? \ 4063 kip-it
TORQUE 4 kip-ft
74 mph WIND - 0.5000 in ICE
AXIAL
Ji MOMENT
— ﬁ\ \ 4875 kip-ft
43K E 7 v
151t
TORQUE 5 kip-ft

REACTIONS - 85 mph WIND

NATCOMM *" 164' EEI Monopole - Greenwich Hospital - Rev. 1
63-2 North Branford Road |F™®* 10001.C04 - 5 Perryridge Road, Greenwich, CT
Branford, CT 06405  |S°™ Verizon Wireless [P 7y _[Aopd:
Phone: 203.488,0580 Code: TIA/EIA-222-F D2 0419710 |5 NTS
FAX: 203.488.8587 Path: Dwg No. £_4




RISATower
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1 of 21

Project Date

10001.CO4 - 5 Perryridge Road, Greenwich, CT

16:10:01 04/19/10

Client Designed by

Verizon Wireless TIL

Tower Input Data

There is a pole section.

This tower is designed using the TIA/EIA-222-F standard.

The following design criteria apply:

Basic wind speed of 85 mph.

Nominal ice thickness of 0.5000 in.

Ice density of 56 pef.

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.

Tower members are "hot dipped" galvanized in accordance with ASTM A123 and ASTM A153 Standards..

Welds are fabricated with ER-70S-6 electrodes..
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

Il

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

Y Use Code Stress Ratios

V' 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
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

V' Project Wind Area of Appurt.
Autocalc Torque Arm Areas
SR Members Have Cut Ends

v Sort Capacity Reports By Component
Triangulate Diamond Inner Bracing

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

V' Consider Feedline Torque

Include Angle Block Shear Check
Poles

Include Shear-Torsion Interaction

Always Use Sub-Critical Flow

Use Top Mounted Sockets

Tapered Pole Section Geometry

Section Elevation Section
Length
Ll 164.00-131.50 32,50
L2 131.50-119.29 12.21
L3 119.29-78.79 46.50
L4 78.79-39.88 47.33
L5 39.88-1.50 47.63

Splice  Number  Top Bottom
Length of Diameter  Diameter
Wi Siddes _in_ e O
0.00 18 47.0000 53.4200
6.00 18 53.4200 56.1500
8.42 18 54.0585 62.9700
9.25 18 60.4813 69.6600
18 66.7412 76.0000

Wall Bend Pole Grade
Thickness Radius
_in in -
03125 1.2500 A572-65
(65 ksi)
0.3750 1.5000 AS572-65
(65 ksi)
0.4375 1.7500 A572-65
(65 ksi)
0.5625 2.2500 A572-65
(65 ksi)
0.5625 2.2500 A572-65

(65 ksi)
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Tapered Pole Properties

Section T;p Dia. Area I - C ic J Q w wit
. in in’ in’ in in in’ in' in’ in
L1 47,7251 46.3082 127525270 16.5741 23.8760  534.1149 25521.8341 23.1585 7.7220 24.71

54.2441 52.6760 18769.9004  18.8532 27.1374 691.6627 37564.4987  26.3430 8.8519 28.326
L2 54.2441 63.1368  22444.4518 18.8310 27.1374 827.0684 449184365 31.5744 8.7419 23.312
57.0162 66.3862  26091.2194  19.8001 28.5242 914.7047 52216.7704  33.1994 9.2224 24,593
L3 56.0600 74.4594 270474669  19.0354 27.4617 984.9157 54130.5236 37.2368 8.7443 19.987
63.9414 86.8342  42898.2727 22.1990 31.9888  1341.0421 85852.9920 43.4253 10.3127 23.572
L4 63.0724 106.9776 48524.0652 21.2712 30,7245 1579.3269 97111.9796  53.4990 2.6547 17.164
70.7346 1233649 74413.8720 24.5296 353873 2102.8424 148925.659 61.6942 11.2702 20.036

7
L5 69.5966 118.1537 653763617 23.4934 33.9045  1928.2498 130838.747  59.0881 10.7564 19.123
4
77.1724 134.6842 96834.1984  26.7803 38.6080  2508.1382 193795.813 67.3549 12.3860 22.02
7
Tower Gusset Gusset Gusset Grade Adjust. Factor Adjust. Weight Mult. Double Angle Double Angle
Elevation Area Thickness Ay Factor Stitch Bolt  Stitch Bolt
(per face) A, Spacing Spacing
Diagonals  Horizontals
e il i i, o - _ in in
L1 164.00- 1 1 1
131.50
L2 131.50- 1 1 1
119.29
L3119.29- 1 1 1
78.79
L4 78.79-39.88 1 1 1
L5 39.88-1.50 . e i 1 _ 1 T - ‘
Feed Line/Linear Appurtenances - Entered As Area
Description Face Allow Component Placement Total CyAy Weight
or  Shield Type Number
— . B . . e Y Wi/4 P
15/8 A No Inside Pole 154.00 - 4.50 6 No Ice 0.00 1.04
(Sprint) 1/2" Ice 0.00 1.04
15/8 A No Inside Pole 154.00 - 4.50 6 No Ice 0.00 1.04
(Sprint) ) 1/2" Ice 0.00 1.04
15/8 B No Inside Pole 144.00 - 4.50 12 No lee 0.00 1.04
(T-Mobile) 1/2" Ice 0.00 1.04
15/8 C No Inside Pole 134.00 - 4.50 12 No Ice 0.00 1.04
(ATT) 1/2" Ice 0.00 1.04
15/8 A No Inside Pole 124.00 - 4.50 12 No Ice 0.00 1.04
(Verizon) 1/2" Ice 0.00 1.04
15/8 B No Inside Pole 124,00 - 4.50 6 No Ice 0.00 1.04
(Verizon) 12" Iee 0.00 1.04
15/8 C No Inside Pole 114.00 - 4.50 12 No Ice 0.00 1.04
(Nextel) 1/2" Ice 0.00 1.04
172 A No Inside Pole 154.00 - 4.50 1 No Ice 0.00 0.25
(Sprint) 1/2" Iee 0.00 0.25
15/8 B No Inside Pole 160.00 - 4.50 3 No Ice 0.00 1.04



RISAT.
ower 164' EEI Monopole - Greenwich Hospital - Rev.1 3 of 21
Project Date
NATCOMM . ;
63-2 North Branford Road 10001.CO4 - 5 Perryridge Road, Greenwich, CT 16:10:01 04/19/10
Branford, CT 06405 Client Designed by
Phone: 203.488.0580 Verizon Wireless TIL
FAX: 203.488.8587
Description Face Allow Component Placement Total Cyds Weight
or  Shield Type Number
Leg _f Ri/] pif
1/2" Ice 0.00 1.04
15/8 o} No Inside Pole 164.00 - 4.50 6 No Ice 0.00 1.04
_ . o - 12" ke 0.00 1.04
Feed Line/Linear Appurtenances Section Areas
Tower Tower Face Ar Ar Cydy Cady Weight
Section Elevation In Face Out Face
. r o # i Vi e
L1 164.00-131.50 A 0.000 0.000 0.000 0.000 0.29
B 0.000 0.000 0.000 0.000 0.24
C 0.000 0.000 0.000 0.000 0.23
L2 131.50-119.29 A 0.000 0.000 0.000 0.000 0.21
B 0.000 0.000 0.000 0.000 0.22
C 0.000 0.000 0.000 0.000 0.23
L3 119.29-78.79 A 0.000 0.000 0.000 0.000 1.02
B 0.000 0.000 0.000 0.000 0.88
C 0.000 0.000 0.000 0.000 1.20
14 78.79-39.88 A 0.000 0.000 0.000 0.000 0.98
B 0.000 0.000 0.000 0.000 0.85
C 0.000 0.000 0.000 0.000 1.21
Ls 39.88-1.50 A 0.000 0.000 0.000 0.000 0.89
B 0.000 0.000 0.000 0.000 0.77
B e 0.000 0000 0.000 0.000 1.10
Feed Line/Linear Appurtenances Section Areas - With Ice
Tower Tower Face Ice Ap Ar CuA, CuAu Weight
Section Elevation or Thickness In Face QOut Face
. fi Leg in i s z s K
L1 164.00-131.50 A 0.500 0.000 0.000 0.000 0.000 0.29
B 0.000 0.000 0.000 0.000 0.24
C 0.000 0.000 0.000 0.000 0.23
L2 131.50-119.29 A 0.500 0.000 0.000 0.000 0.000 0.21
B 0.000 0.000 0.000 0.000 0.22
C 0.000 0.000 0.000 0.000 0.23
L3 119.29-78.79 A 0.500 0.000 0.000 0.000 0.000 1.02
B 0.000 0.000 0.000 0.000 0.88
C 0.000 0.000 0.000 0.000 1.20
L4 78.79-39.88 A 0.500 0.000 0.000 0.000 0.000 0.98
B 0.000 0.000 0.000 0.000 0.85
C 0.000 0.000 0.000 0.000 1.21
L5 39.88-1.50 A 0.500 0.000 0.000 0.000 0.000 0.89
B 0.000 0.000 0.000 0.000 0.77
C 0.000 0.000 0.000 0.000 1.10

Feed Line Center of Pressure

- Elevation

il

Section

CPy CP; CPy CP;
Ice Ice
in in in in
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Project Date
NATCOMM : .
63-2 North Branford Road 10001.CO4 - 5 Perryridge Road, Greenwich, CT 16:10:01 04/19/10
Branford, CT 06405 Client Designed by
Phone: 203.488.0580 Verizon Wireless TIL
FAX-203.488.8587
Section Elevation e CPX CPz CPy CPz; -
Ice Ice
o S in in in in
LI 164.00-131.50 0.0000 0.0000 0.0000 0.0000
L2 131.50-119.29 0.0000 0.0000 0.0000 0.0000
L3 119.29-78.79 0.0000 0.0000 0.0000 0.0000
L4 78.79-39.88 0.0000 0.0000 0.0000 0.0000
L5 39.88-1.50 0.0000 0.0000 0.0000 0.0000
Discrete Tower Loads
qDe.sch]Urfon Face m?)jj‘.‘ser Ojﬁérs: Azimuth Placement Cady CaAy Weight
or Type Horz Adjustment Front Side
Leg Lateral
Vert
st ° Jr ¥ i K
St
- o i _ SO R ST — —
Low Profile Platform (& None 0.0000 154.00 No Ice 15,70 15.70 1.30
(Sprint) 1/2"Tee  20.10 20.10 1.76
(2) DB98OF90E-M A From Face 4.00 0.0000 154.00 No Ice 3.90 2.29 0.01
(Sprint) 0.00 1/2" Ice 4.28 2.65 0.03
0.00
DB980F90E-M A From Face 4.00 0.0000 154.00 No Ice 3.90 229 0.01
(Sprint Reserved) -2.00 1/2" Ice 4.28 2.65 0.03
0.00
DB980F90E-M A From Face 4.00 0.0000 154.00 No Ice 3.90 2.29 0.01
(Sprint Reserved) 2.00 1/2" Ice 4.28 2.65 0.03
0.00
(2) DB9SOF90E-M B From Face 4.00 0.0000 154.00 No Ice 3.90 229 0.01
(Sprint) 0.00 172" Ice 428 2.65 0.03
0.00
DB980F90E-M B From Face 4.00 0.0000 154.00 No Ice 3.90 229 0.01
(Sprint Reserved) -2.00 1/2" Ice 4.28 2.65 0.03
0.00
DB980F90E-M B From Face 4.00 0.0000 154.00 No Ice 3.90 2.29 0.01
(Sprint Reserved) 2.00 1/2" Ice 428 2.65 0.03
0.00
(2) 950F65T2E-M C From Face 4.00 0.0000 154.00 No Ice 6.42 4.24 0.02
(Sprint) 0.00 1/2" Ice 6.88 4.62 0.06
0.00
950F65T2E-M C From Face 4.00 0.0000 154.00 No Ice 6.42 4.24 0.02
(Sprint Reserved) -2.00 1/2" Ice 6.88 4.62 0.06
0.00
950F65T2E-M C From Face 4.00 0.0000 154.00 No Ice 6.42 4.24 0.02
(Sprint Reserved) 2.00 1/2" Ice 6.88 4.62 0.06
0.00
GPS C From Face 4.00 0.0000 154.00 No Ice 1.00 1.00 0.01
(Sprint) -6.00 1/2" Ice 1.50 1.50 0.01
3.00
Low Profile Platform C None 0.0000 144.00 No Ice 15.70 15.70 1.30
(T-Mobile) 1/2"Jee  20.10 20.10 1.76
(2) APX16PV-16PVL-X A From Face 4.00 0.0000 144.00 No Ice 6.70 2,00 0.04
(T-Mobile) -6.00 1/2" Iee 7.13 233 0.07
0.00
(2) APX16PV-16PVL-X A From Face 4.00 0.0000 144.00 No lce 6.70 2.00 0.04
(T-Mobile Reserved) 1.00 1/2" Ice 7.13 233 0.07
0.00
(2) G20057A1 TMA A From Face 4.00 0.0000 144.00 No Ice 0.82 0.39 0.01
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Project Date
NATCOMM ’ ;

63-2 North Branford Road 10001.CO4 - 5 Perryridge Road, Greenwich, CT 16:10:01 04/19/10
Branford, CT 06405 Client Designed by
Phone: 203.488.0580 Verizon Wireless TIL
FAX: 203.488.8587

Dé&cription Face OﬁTser ’ Ofﬁ'e{s Azimmath Placement CyAy ?,‘AA 4 _Wer’ghr

or Type Horz Adjustment Front Side
Leg Lateral
Vert
S ° S Vs o K
Jt
(T-Mobile) 0.00 1/2" Ice 0.95 0.49 0.02
0.00
(2) G20057A1 TMA From Face 4.00 0.0000 144.00 No Ice 0.82 0.39 0.01
(T-Mobile Reserved) 0.00 1/2" Iee 0.95 0.49 0.02
0.00
(2) APX16PV-16PVL-X From Face 4.00 0.0000 144.00 No Ice 6.70 2.00 0.04
(T-Mobile) -6.00 1/2" Ice 7.13 233 0.07
0.00
(2) APX16PV-16PVL-X From Face 4.00 0.0000 144.00 No Ice 6.70 2.00 0.04
(T-Mobile Reserved) 1.00 1/2" Ice 7.13 233 0.07
0.00
(2) G20057A1 TMA From Face 4.00 0.0000 144.00 No Iee 0.82 0.39 0.01
(T-Mobile) 0.00 1/2" Ice 0.95 0.49 0.02
0.00
(2) G20057A1 TMA From Face 4.00 0.0000 144.00 No Ice 0.82 0.39 0.01
(T-Mobile Reserved) 0.00 1/2" Ice 0.95 0.49 0.02
0.00
(2) APX16PV-16PVL-X From Face 4.00 0.0000 144.00 No Ice 6.70 2.00 0.04
(T-Mobile) -6.00 1/2" Ice 7.13 2.33 0.07
0.00
(2) APX16PV-16PVL-X From Face 4.00 0.0000 144,00 No Ice 6.70 2.00 0.04
(T-Mobile Reserved) 1.00 1/2" Iee 7.13 233 0.07
0.00
(2) G20057A1 TMA From Face 4.00 0.0000 144.00 No Ice 0.82 0.39 0.01
(T-Mobile) 0.00 1/2" Ice 0.95 0.49 0.02
0.00
(2) G20057A1 TMA From Face 4.00 0.0000 144.00 No Ice 0.82 0.39 0.01
(T-Mobile Reserved) 0.00 1/2" Iee 0.95 0.49 0.02
0.00
Low Profile Platform None 0.0000 134.00 No Ice 15.70 15.70 1.30
(ATT) 1/2" Ice 20.10 20.10 1.76

(2) 7770.00 From Face 4,00 0.0000 134.00 No Iee 5.88 2.93 0.04

(ATT) 0.00 1/2" Iee 6.31 3.27 0.07
0.00

7770.00 From Face 4.00 0.0000 134.00 No Ice 5.88 2.93 0.04

(ATT) -2.00 1/2" Ice 6.31 327 0.07
0.00

7770.00 From Face 4.00 0.0000 134.00 No Iee 5.88 293 0.04

(ATT) 2,00 1/2" Ice 6.31 327 0.07
0.00

(4) LGP21401 TMA From Face 4.00 0.0000 134.00 No Ice 1.29 0.36 0.01

(ATT) 0.00 1/2" Ice 1.45 0.48 0.02
0.00

(2) 7770.00 From Face 4.00 0.0000 134.00 No Iee 5.88 2.93 0.04

(ATT) 0.00 1/2" Ice 6.31 327 0.07
0.00

7770.00 From Face 4.00 0.0000 134.00 No Ice 5.88 2.93 0.04

(ATT) -2.00 1/2" Ice 6.31 327 0.07
0.00

7770.00 From Face 4.00 0.0000 134.00 No lee 5.88 2.93 0.04

(ATT) 2.00 1/2" Ice 6.31 327 0.07
0.00

(4) LGP2140]1 TMA From Face 4.00 0.0000 134.00 No Ice 1.29 0.36 0.01

(ATT) 0.00 172" Ice 145 0.48 0.02
0.00

(2) 7770.00 From Face 4,00 0.0000 134.00 No Ice 5.88 2.93 0.04
(ATT) 0.00 1/2" Ice 6.31 3.27 0.07
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63:2 Nowth Brinor R 10001.CO4 - 5 Perryridge Road, Greenwich, CT 16:10:01 04/19/10
Branford, CT 06405 Client Designed by
Phone: 203.488.0580 Verizon Wireless Tl
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Description “Face b_/ﬁe! Ojﬁérs:  Azimuth Placement Cuda Cudas Weight e

or Type Horz Adjustment Front Side
Leg Lateral
Vert
ft ¢ S 7 7 K
S
_ . -
0.00
7770.00 From Face 4.00 0.0000 134.00 No Ice 5.88 2.93 0.04
(ATT) -2.00 1/2" Ice 6.31 3.27 0.07
0.00
7770.00 From Face 4.00 0.0000 134.00 No ke 5.88 2.93 0.04
(ATT) 2.00 1/2" Ice 6.31 3.27 0.07
0.00
(4) LGP21401 TMA From Face 4.00 0.0000 134.00 No Ice 1.29 0.36 0.01
(ATT) 0.00 1/2" Ice 1.45 0.48 0.02
0.00
Low Profile Platform None 0.0000 124.00 No Ice 15.70 15.70 1.30
(Verizon) 1/2"Tce  20.10 20.10 1.76
844G65T6ZAXY From Face 4.00 0.0000 124.00 No Ice 4.67 3.73 0.01
(Verizon Existing) -6.00 1/2" Ice 5.05 4.10 0.04
0.00
MG D3-800TX From Face 4.00 0.0000 124.00 No Ice 3.45 222 0.00
(Verizon Proposed) -4.00 1/2" Ice 3.80 2.55 0.02
0.00
LNX-6514DS-TOM From Face 4.00 0.0000 124.00 No Ice 8.41 541 0.04
(Verizon Proposed) 0.00 172" Iee 8.96 5.86 0.09
0.00
844G65T6ZAXY From Face 4.00 0.0000 124.00 No Ice 4.67 3.73 0.01
(Verizon Existing) 6.00 1/2" Ice 5.05 4.10 0.04
0.00
(2) Diplexer From Face 4,00 0.0000 124.00 No Ice 0.35 0.12 0.01
(Verizon Proposed) 0.00 1/2" Iee 043 0.17 0.01
0.00
844G65T6ZAXY From Face 4.00 0.0000 124.00 No Ice 4.67 373 0.01
(Verizon Existing) -6.00 1/2" Ice 5.05 4.10 0.04
0.00
MG D3-800TX From Face 4.00 0.0000 124.00 No Ice 345 222 0.00
(Verizon Proposed) -4.00 1/2" Iee 3.80 2.55 0.02
0.00
LNX-6514DS-TOM From Face 4.00 0.0000 124.00 No Ice 8.41 5.41 0.04
(Verizon Proposed) 0.00 1/2" Ice 8.96 5.86 0.09
0.00
844G65T6ZAXY From Face 4.00 0.0000 124.00 No ke 4.67 3.73 0.01
(Verizon Existing) 6.00 172" Ice 5.05 4.10 0.04
0.00
(2) Diplexer From Face 4.00 0.0000 124.00 No Ice 0.35 0.12 0.01
(Verizon Proposed) 0.00 1/2" Ice 043 0.17 0.01
0.00
844G65T6ZAXY From Face 4.00 0.0000 124.00 No Ice 4.67 3.73 0.01
(Verizon Existing) -6.00 1/2" Ice 5.05 4.10 0.04
0.00
MG D3-800TX From Face 4.00 0.0000 124.00 No lce 345 222 0.00
(Verizon Proposed) -4.00 1/2" Ice 3.80 2.55 0.02
0.00
LNX-6514DS-TOM From Face 4.00 0.0000 124.00 No Ice 8.41 5.41 0.04
(Verizon Proposed) 0.00 1/2" Ice 8.96 5.86 0.09
0.00
844G65T6ZAXY From Face 4.00 0.0000 124.00 No Ice 4.67 3.73 0.01
(Verizon Existing) 6.00 172" Iee 5.05 4,10 0.04
0.00
(2) Diplexer From Face 4.00 0.0000 124,00 No Ice 035 0.12 0.01
(Verizon Proposed) 0.00 1/2" Ice 0.43 0.17 0.01

0.00
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63-2 North Branford Road 10001.CO4 - 5 Perryridge Road, Greenwich, CT 16:10:01 04/19/10
Branford, CT 06405 Client Designed by
Phone: 203.488.0580 Verizon Wireless TJL
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Description Face Offset Offsets: Azimuth Placement Cady CyAdy Weight
or Type Horz Adjustment Front Side
Leg Lateral
Vert
S 2 S b 7 K
f

—— e ¥ S —_— — S
Low Profile Platform C None 0.0000 114.00 No Ice 15.70 15.70 1.30
(Nextel) 1/2" Ice 20.10 20.10 1.76
(4) DB846G90A-XY A From Face 4.00 0.0000 114.00 No Ice 4.99 5.87 0.02
(Nextel) 0.00 1/2" Ice 544 6.32 0.05

0.00
(4) DB846G90A-XY B From Face 4.00 0.0000 114.00 No Ice 4.99 5.87 0.02
(Nextel) 0.00 1/2" Ice 5.44 6.32 0.05

0.00
(4) DB846G90A-XY C From Face 4.00 0.0000 114.00 No Ice 499 5.87 0.02
(Nextel) 0.00 1/2" Ice 5.44 6.32 0.05

0.00
Low Profile Platform C None 0.0000 164.00 No Ice 15.70 15.70 1.30
1R”2"Ice  20.10 20.10 1.76
4'x4" Pipe Mount A From Face 0.50 0.0000 160.00 No Ice 1.32 1.32 0.04
0.00 1/2" Ice 1.58 1.58 0.06

0.00
4'x4" Pipe Mount B From Face 0.50 0.0000 160.00 No ke 1.32 1.32 0.04
0.00 1/2" Ice 1.58 1.58 0.06

0.00
4'x4" Pipe Mount C From Face 0.50 0.0000 160.00 No Ice 1.32 1.32 0.04
0.00 172" Ice 1.58 1.58 0.06

0.00
PD1142-1 A From Face 4.00 0.0000 164.00 No Ice 1.32 1.32 0.01
0.00 1/2" Ice 321 3.21 0.02

5.00
PD620-3 B From Face 4.00 0.0000 164.00 No Ice 3.83 3.83 0.05
0.00 1/2" Ice 5.99 5.99 0.08

10.00
ALRS C From Face 4.00 0.0000 164.00 No Ice 8.10 8.10 0.10
0.00 1/2"Ice  10.80 10.80 0.15

5.00
BMR10 A From Face 4.00 0.0000 164.00 No Ice 8.64 8.64 0.10
-6.00 1/2"Ice  10.80 10.80 0.15

5.00
BMR10 B From Face 4.00 0.0000 164.00 No Iee 8.64 8.64 0.10
-6.00 1/2" Ice 10.80 10.80 0.15

5.00

BMR10 C From Face 4.00 0.0000 164.00 No Ice 8.64 8.64
-6.00 172"Ice  10.80 10.80

5.00
Camera C From Face 4.00 0.0000 164.00 No Ice 3.00 3.00 0.10
0.00 172" Ice 4.00 4.00 0.15

0.00

Dishes
Description Face Dish Offset  Offsets:  Azimuth 3dB Elevation Qutside Aperture  Weight
or Type Type Horz  Adjustment  Beam Diameter Area
Leg Lateral Width
Vert

Y P ° £ S z &
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Project Date
NATCOMM . .
63-2 North Branford Road 10001.CO4 - 5 Perryridge Road, Greenwich, CT 16:10:01 04/19/10
Branford, CT 06405 Client Designed by
Phone: 203.488.0580 Verizon Wireless TJIL
FAX: 203.488.8587

Description Face Dish Offset  Offsets:  Azimuth 3dB Elevation Outside Aperture  Weight
or Type Type Horz  Adjustment  Beam Diameter Area
Leg Lateral Width
Vert
Sl SRS NN 5 I . Jt ol b it G L) B
4 FT DISH A Paraboloid From 1.00 Worst 160.00 4.00 No Ice 12.56 0.17
w/Shroud (HP)  Leg 0.00 1/2" Ice 13.09 0.24
0.00
4FT DISH B Paraboloid From 1.00 Worst 160.00 4.00 No Ice 12.56 0.17
w/Shroud (HP) Leg 0.00 1/2" Ice 13.09 0.24
0.00
2 FT DISH o} Paraboloid From 1.00 Worst 160.00 2.00 No Ice 3.14 0.03
w/Shroud (HP) Leg 0.00 12" Ice 3.41 0.04
0.00

Tower Pressures - No Ice

Gy = 1.690

Section z Kz q: Ag F Ar Agr Apeg Leg CyAdy CyAy

Elevation a % In Out

c Face Face

ft i 2sf yis e is s jis i s

L1 164.00- 147.53 | 1534 28| 135985 A 0.000 135.985 135.985 100.00 0.000 0.000
131.50 B 0.000 135985 100.00 0.000 0.000
C 0.000 135.985 100.00 0.000 0.000
L2 131.50- 125.34 | 1.464 27| 55744 A 0.000 55.744 55.744 100.00 0.000 0.000
119.29 B 0.000 55.744 100.00 0.000 0.000
C 0.000 55.744 100.00 0.000 0.000
L3119.29- 98.89 | 1.368 251 199426 A 0.000 199426 199.426 100.00 0.000 0.000
78.79 B 0.000 199426 100.00 0.000 0.000
C 0.000 199.426 100.00 0.000 0.000
L4 78.79-39.88 59.42 | 1.183 22| 213639 A 0.000 213.639 213.639 100.00 0.000 0.000
B 0.000 213.639 100.00 0.000 0.000
C 0.000 213.639 100.00 0.000 0.000
L5 39.88-1.50 20.36 1 18| 231.142 | A 0.000 231.142 231.142 100.00 0.000 0.000
B 0.000 231.142 100.00 0.000 0.000
C 0.000 231.142 100.00 0.000 0.000

Tower Pressure - With Ice

Gy = 1.690
Section z Kz 4z tz Ag F Ar Ar Apeg Leg Cadq Cudy
Elevation a % In Out
c Face Face
ft fi psf in jis e )is 1 s s e
L1 164.00- 147.53( 1.534 21 0.5000| 138.694 A 0.000 138.694 138.694| 100.00 0.000 0.000
131.50 B 0.000 138.694 100.00 0.000 0.000
C 0.000 138.694 100.00 0.000 0.000
L2 131.50- 12534 1.464 201 05000 56.761| A 0.000 56.761 56.761 100.00 0.000 0.000
119.29 B 0.000 56.761 100.00 0.000 0.000
o} 0.000 56.761 100.00 0.000 0.000
L3 119.29-78.79 98.89 1.368 191 0.5000{ 202.801] A 0.000 202.801 202.801 100.00 0.000 0.000]
B 0.000 202.801 100.00 0.000 0.000
C 0.000 202.801 100.00 0.000 0.000
L4 78.79-39.88 59.42| 1.183 16] 0.5000| 216.881|] A 0.000 216.881 216.881 100.00 0.000 0.000,
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Phone: 203.488.0580 Verizon Wireless TIL
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Section z K; q: iz Ag F Ar Ap A,l,g Leg Cydy Cyd,y
Elevation a % In Out
c Face Face
ft fi psf in s € S 2 S s /7
B 0.000 216.881 100.00 0.000 0.000
C 0.000 216.881 100.00 0.000 0.000]
L5 39.88-1.50 20.36 1 14 0.5000] 234341 A 0.000 234,341 234.341 100.00 0.000 0.000
B 0.000 234.341 100.00 0.000 0.000
C 0.000 234341 100.00 0.000 0.000
Tower Pressure - Service
Gy =169
Section 2 Kz gz Ag F Ar Agr Ateg Leg Cudy Cydy
Elevation a % In Out
c Face Face
Ji Jt st Nis e bis jis i s Nid
L1 164.00- 147.53 | 1.534 10| 135985 A 0.000 135985 135.985 100.00 0.000 0.000
131.50 B 0.000 135985 100.00 0.000 0.000
C 0.000 135.985 100.00 0.000 0.000
L2 131.50- 12534 | 1.464 9 55744 | A 0.000 55.744 55.744 100.00 0.000 0.000
119.29 B 0.000 55.744 100.00 0.000 0.000
C 0.000 55.744 100.00 0.000 0.000
L3119.29- 98.89 | 1.368 9| 199426 A 0.000 199.426 199426 100.00 0.000 0.000
78.79 B 0.000 199.426 100.00 0.000 0.000
C 0.000 199.426 100.00 0.000 0.000
L4 78.79-39.88 59421 1.183 81 213639 A 0.000 213.639 213.639 100.00 0.000 0.000
B 0.000 213.639 100.00 0.000 0.000
C 0.000 213.639 100.00 0.000 0.000
L5 39.88-1.50 20.36 1 6| 231.142 | A 0.000 231.142 231.142 100.00 0.000 0.000
B 0.000 231.142 100.00 0.000 0.000
o 0.000 231.142 100.00 0.000 0.000
Tower Forces - No Ice - Wind Normal To Face
Section Add Self F e Cr Re Dr Dy Ag F w Cirl.
Elevation Weight Weight a Face
c
St K K e bis K pif
L1 164.00- 0.77 547 A 1 0.65 1 1 1 135.985 4.24 130.34 C
131.50 B 1 0.65 1 1 1 135985
C 1 0.65 1 1 1 135985
12 131.50- 0.66 2691 A 1 0.65 1 1 1 55.744 1.66 135.82 C
119.29 B 1 0.65 1 1 1 55.744
C 1 0.65 1 1 1 55.744
L3119.29- 3.10 1276 | A 1 0.65 1 1 1 199.426 5.53 136.63 C
78.79 B 1 0.65 1 1 1 199426
C 1 0.65 1 1 1 199426
L4 78.79- 3.04 18.55| A 1 0.65 1 1 1 213.639 5.11 131.31 C
39.88 B 1 0.65 1 1 1 213.639
C 1 0.65 1 1 1 213.639
L5 39.88-1.50 2477 20491 A 1 0.65 1 1 1 231.142 4.70 122.36 C
B 1 0.65 1 1 1 231.142
C 1 0.65 1 1 1 231.142
Sum Weight: 10.34 59.96 OTM 1747.41 21.23
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Project Date
NATCOMM
6323 North Branford Roud 10001.CO4 - 5 Perryridge Road, Greenwich, CT 16:10:01 04/19/10
Branford, CT 06405 Client Designed by
Phone: 203.488.0580 Verizon Wireless TJL

FAX: 203.488.8587

Section Add Self F e Cr Rz Dr Dy Ag F w Cirl.
Elevation Weight Weight a Face
¢
St K K e yid K plf
kip-ft

Tower Forces - No Ice - Wind 60 To Face

Section Add Self F e Cr Re Dr Dp Ag F w Crrl.
Elevation Weight Weight a Face
¢
[t K K e fi K pif
L1 164.00- 0.77 547 A I 0.65 1 1 1 135.985 424 13034 C
131.50 B 1 0.65 1 1 1 135.985
C 1 0.65 1 1 1 135.985
L2 131.50- 0.66 269 A 1 0.65 1 1 1 55.744 1.66 135.82 C
119.29 B 1 0.65 1 1 1 55.744
C 1 0.65 1 1 1 55.744
L3119.29- 3.10 1276 | A 1 0.65 1 1 1 199.426 5.53 136.63 C
78.79 B 1 0.65 1 1 1 199.426
C 1 0.65 1 1 1 199426
L4 78.79- 3.04 1855 A 1 0.65 1 1 1 213.639 5.11 131.31 C
39.88 B 1 0.65 1 1 1 213.639
C 1 0.65 1 1 1 213.639
L5 39.88-1.50 277 2049 | A 1 0.65 1 1 1 231.142 4.70 122.36 C
B 1 0.65 1 1 1 231.142
C 1 0.65 1 1 1 231.142
Sum Weight: 10.34 59.96 OTM 174741 21.23
kip-ft
Tower Forces - No Ice - Wind 90 To Face
Section Add Self F e Cr Re Dre Dy Ag F w Crrl,
Elevation Weight Weight a Face
c
yii K K e Nis K plf
L1 164.00- 0.77 547 A 1 0.65 1 1 1 135.985 424 130.34 C
131.50 B 1 0.65 1 1 1 135.985
C 1 0.65 1 1 1 135.985
L2 131.50- 0.66 269 A 1 0.65 1 1 1 55.744 1.66| 135.82 C
119.29 B 1 0.65 1 1 1 55.744
C 1 0.65 1 1 1 55.744
L3 119.29- 3.10 1276 | A 1 0.65 1 1 1 199.426 553 136.63 C
78.79 B 1 0.65 1 1 1 199.426
C 1 0.65 1 1 1 199.426
L4 78.79- 3.04 1855 A 1 0.65 1 1 1 213.639 5.11 131.31 C
35.88 B 1 0.65 1 1 1 213.639
C 1 0.65 1 1 1 213.639
L5 39.88-1.50 2.77 2049 | A 1 0.65 I 1 1 231.142 470 12236 C
B 1 0.65 1 1 1 231,142
C 1 0.65 1 1 1 231.142
Sum Weight: 10.34 59.96 OT™M 1747.41 21.23
Kip-ft
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Project Date
NATCOMM ; .
63-2 North Branford Road 10001.CO4 - 5 Perryridge Road, Greenwich, CT 16:10:01 04/19/10

Branford, CT 06405 Client Designed by

Phone: 203.488.0580 Verizon Wireless

FAX: 203.488.8587 : TJL

Tower Forces - With Ice - Wind Normal To Face

Section Add Self F e Cr R Dr Dy Ag F w Cirl.
Elevation Weight Weight a Face
c
fr K K e s K plf
L1 164.00- 0.77 649 | A 1| 065 1 1 1 138.694 3.24 99.70| C
131.50 B 1| 065 1 1 1 138.694
C 1 0.65 1 1 1 138.694
L2 131.50- 0.66 301 A 1 0.65 1 1 1 56.761 127 10372 C
119.29 B 1 0.65 1 1 1 56.761
C 1 0.65 1 1 1 56.761
L3 119.29- 3.10 1425 A 1| 0.65 1 1 1 202.801 422 104.21 Cc
78.79 B 1| 065 1 1 i 202.801
C 1 0.65 1 1 1 202.801
L4 78.79- 3.04 20.14 | A 1 0.65 1 1 1 216.881 3.89 9998 C
39.88 B 1 0.65 1 1 1 216.881
C 1 0.65 1 1 1 216.881
L5 39.88-1.50 277 2221 A 1| 0.65 1 1 1 234341 3.57 93.04| C
B 1 0.65 1 1 1 234,341
c 1 0.65 1 1 1 234341
Sum Weight: 10.34 66.20 OT™M 1333.74 16.19
kip-ft

Tower Forces - With Ice - Wind 60 To Face

Section Add Self F e Cr Rz Dr Dp Ae F w Cirl.
Elevation Weight Weight a Face
e
Jt X K e yis K pif
L1 164.00- 0.77 649 A 1 0.65 1 1 1 138.694 3.24 99.70 C
131.50 B 1 0.65 1 1 1 138.694
C 1 0.65 1 1 1 138.694
L2 131.50- 0.66 301 A 1 0.65 1 1 1 56.761 127 103.72 C
119.29 B 1 0.65 1 I 1 56.761
C 1 0.65 1 1 1 56.761
L3 119.29- 3.10 1425 A 1 0.65 1 1 1 202.801 4221 104.21 C
78.79 B 1 0.65 1 1 1 202.801
C 1 0.65 1 1 1 202.801
L4 78.79- 3.04 20.14| A 1 0.65 1 1 1 216.881 3.89 99.98 C
39.88 B 1 0.65 1 1 1 216.881
C 1 0.65 1 1 1 216.881
L539.88-1.50 2.77 2221 A 1 0.65 1 1 1 234.341 3.57 93.04 C
B 1 0.65 1 1 1 234341
C 1 0.65 1 1 1 234341
Sum Weight: 10.34 66.20 OT™M 1333.74 16.19
kip-fi

Tower Forces - With Ice - Wind 90 To Face
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Project Date
NATCOMM
3.0 N Branford Rod 10001.CO4 - 5 Perryridge Road, Greenwich, CT 16:10:01 04/19/10
Branford, CT 06405 Client Designed by
Phone: 203.488.0380 Verizon Wireless TJL

FAX:203.488.8587

Section Add Self F e Cr Rr Dr Dr Ag F w Crl.
Elevation Weight Weight a Face
¢
fi K K e Nid K plf
L1 164.00- 0.77 649 | A 1 0.65 1 1 1 138.694 3.24 99.70 C
131.50 B 1 0.65 1 1 1 138.694
C 1 0.65 1 1 1 138.694
L2 131.50- 0.66 311 A 1 0.65 1 1 1 56.761 127 103.72 C
119.29 B 1 0.65 1 1 1 56.761
C 1 0.65 1 1 I 56.761
L3119.29- 3.10 1425 A 1 0.65 1 1 1 202.801 422 104.21 C
78.79 B 1 0.65 1 1 1 202.801
C 1 0.65 1 1 1 202.801
L4 78.79- 3.04 20.14| A 1 0.65 1 1 1 216.881 3.89 99.98 C
39.88 B 1 0.65 1 1 1 216.881
C 1 0.65 1 1 1 216.881
L5 39.88-1.50 2.77 2221 | A 1 0.65 1 1 1 234.341 3.57 93.04| C
B 1 0.65 1 1 1 234.341
& 1 0.65 1 1 1 234341
Sum Weight: 10.34 66.20 OT™ 1333.74 16.19
kip-ft

Tower Forces - Service - Wind Normal To Face

Section Add Self F e Cr Ry De Dy Ag F w Ctrl.
Elevation Weight Weight a Face
¢
ft K K e Vs K plf
L1 164.00- 0.77 547 A 1] 065 1 1 1 135.985 1.47 4510 C
131.50 B 1| 065 1 1 1 135985
C 1 0.65 1 1 1 135.985
L2 131.50- 0.66 269 A 1| 065 1 1 1 55.744 0.57 4700 C
119.29 B 1| 065 1 1 1 55,744
Cc 1 0.65 1 1 1 55.744
L3119.29- 3.10 1276 | A 1 0.65 1 1 1 199.426 1.91 47.28 C
78.79 B 11 065 1 1 1 199.426
C 1| 065 1 1 1 199.426
L4 78.79- 3.04 1855 A I 0.65 1 1 1 213.639 1.77 45.44 C
39.88 B 1 0.65 1 1 1 213.639
c 1 065 1 1 1 213.639
L539.88-1.50 277 2049 ( A 1| 065 1 1 1 231.142 1.63 4234 C
B 1 0.65 1 1 1 231.142
Cc 1 0.65 1 1 1 231.142
Sum Weight: 10.34 59.96 OT™M 604.64 7.35
kip-ft

Tower Forces - Service - Wind 60 To Face

Section Add Self F e Cr Ry Dr Dy Ag F w Crrl.
Elevation Weight Weight a Face
c
fi K K e Nis K pif
L1 164.00- 0.77 547( A 1 0.65 I 1 1 135985 1.47 45101 C
131.50 B 1 0.65 1 I 1 135.985
C 1 0.65 1 I 1 135.985
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Project Date
NATCOMM ; >
63-2 North Branford Road 10001.CO4 - 5 Perryridge Road, Greenwich, CT 16:10:01 04/19/10
Branford, CT 06405 Client Designed by
Phone: 203.488.0580 Verizon Wireless TIL
FAX: 203.488.8587
Section Add Self F Cr R Dr Dy Ag F w Ctrl.
Elevation Weight Weight a Face
c
ft K K e jis K pif
L2 131.50- 0.66 269 A 1 0.65 1 1 1 55.744 0.57 47.00 C
119.29 B 1 0.65 1 1 1 55.744
C 1 0.65 1 1 1 55.744
L3 119.29- 3.10 1276 | A 1 0.65 1 1 1 199.426 1.91 4128 C
78.79 B 1 0.65 1 1 1 199.426
C 1{ 0.65 1 1 1 199.426
L4 78.79- 3.04 18551 A 1 0.65 1 1 1 213.639 1.77 4544 C
39.88 B 1 0.65 1 1 1 213.639
e 1 0.65 1 I 1 213.639
L539.88-1.50 277 2049 | A 1 0.65 1 1 1 231.142 1.63 4234 C
B 1 0.65 1 1 1 231.142
C i 0.65 1 i 1 231.142
Sum Weight: 10.34 59.96 OT™ 604.64 7.35
kip-ft
Tower Forces - Service - Wind 90 To Face
Section Add Self F Cr Rr De Dy Ag F w Crrl.
Elevation Weight Weight a Face
c
ft K K e yid K pif
L1 164.00- 0.77 547 A 1 0.65 1 1 1 135.985 147 45.10 C
131.50 B 1 0.65 1 1 1 135.985
C 1 0.65 1 1 1 135.985
L2 131.50- 0.66 269 A 1 0.65 1 1 1 55.744 0.57 47.00 C
119.29 B 1 0.65 1 1 1 55.744
cC 1 0.65 1 1 1 55.744
L3119.29- 3.10 1276 | A 1 0.65 1 1 1 199426 1.91 47.28 C
78.79 B 1 0.65 1 1 1 199.426
C 1 0.65 1 1 1 199426
L4 78.79- 3.04 1855 A 1 0.65 1 1 1 213.639 1.77 4544 C
39.88 B 1 0.65 1 1 1 213.639
C 1 0.65 1 1 1 213.639
L5 39.88-1.50 2.77 2049 A 1 0.65 1 1 1 231.142 1.63 4234 C
B 1 0.65 1 1 1 231.142
C 1 0.65 1 1 1 231.142
Sum Weight: 10.34 59.96 0™ 604.64 7.35
kip-ft
B Force Totals
Load Vertical Sum of Sum of Sum of Sum of Sum of Torques
Case Forces Forces Forces Overturning Overturning
X zZ Moments, M, Moments, M,
K K K kip-fi kip-ft kip-ft
Leg Weight 59.96
Bracing Weight 0.00
Total Member Self-Weight 59.96 1.03 -0.66
Total Weight 80.93 1.03 -0.66
Wind 0 deg - No Ice 0.00 -43.26 -4806.29 -0.66 2.46
Wind 30 deg - No Ice 21.58 -37.47 -4162.23 -2395.78 4.24
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Project Date
NATCOMM
63-2 North Branford Road 10001.CO4 - 5 Perryridge Road, Greenwich, CT 16:10:01 04/19/10

Branford, CT 06405 Client Designed by

Phone: 203.488.0580 Verizon Wireless TIL

FAX: 203.488.8587

Load Vertical Sum of Sum of Sum of Sum of Sum of Torgues

Case Forces Forces Forces Overturning Overturning

X z Moments, M, Moments, M,
K K K kip-ft kip-ft kip-ft

Wind 60 deg - No Ice 37.37 -21.63 -2402.63 -4149.14 4.89
Wind 90 deg - No Ice 43.15 0.00 1.03 -4790.91 422
Wind 120 deg - No Ice 37.37 21.63 2404.69 -4149.14 243
Wind 150 deg - No Ice 21.58 3747 4164.29 -2395.78 -0.02
Wind 180 deg - No Ice 0.00 43.26 4808.35 -0.66 -2.46
Wind 210 deg - No Ice -21.58 37.47 4164.29 2394.47 -4.24
Wind 240 deg - No Ice -37.37 21.63 2404.69 4147.82 -4.89
Wind 270 deg - No Ice -43.15 0.00 1.03 4789.59 -4.22
Wind 300 deg - No Ice -37.37 -21.63 -2402.63 4147.82 243
Wind 330 deg - No Ice -21.58 -37.47 -4162.23 2394.47 0.02
Member Ice 6.24
Total Weight lce 92.58 1.81 -0.50
Wind 0 deg - Ice 0.00 -35.25 -3990.37 -0.90 2.04
Wind 30 deg - Ice 17.58 -30.53 -3455.50 -1989.94 3.59
Wind 60 deg - Ice 30.45 -17.63 -1994.23 -3446.03 4.18
Wind 90 deg - Ice 35.16 0.00 1.91 -3978.99 3.65
Wind 120 deg - Ice 30.45 17.63 1998.05 -3446.03 2.14
Wind 150 deg - Ice 17.58 30.53 3459.33 -1989.94 0.06
Wind 180 deg - Ice 0.00 35.25 3994.19 -0.90 -2.04
Wind 210 deg - Ice -17.58 30.53 3459.33 1988.14 -3.59
Wind 240 deg - Ice -3045 17.63 1998.05 344423 -4.18
Wind 270 deg - Ice -35.16 0.00 1.91 3977.19 -3.65
Wind 300 deg - Ice -30.45 -17.63 -1994.23 344423 -2.14
Wind 330 deg - Ice -17.58 -30.53 -3455.50 1988.14 -0.06
Total Weight 80.93 1.03 -0.66
Wind 0 deg - Service 0.00 -14.97 -1662.40 -0.66 0.85
Wind 30 deg - Service 7.47 -12.96 -1439.55 -829.42 147
Wind 60 deg - Service 12.93 -7.49 -830.69 -1436.12 1.69
Wind 90 deg - Service 14.93 0.00 1.03 -1658.18 1.46
Wind 120 deg - Service 12.93 7.49 832.74 -1436.12 0.84
Wind 150 deg - Service 7.47 12.96 1441.60 -829.42 -0.01
Wind 180 deg - Service 0.00 14.97 1664.46 -0.66 -0.85
Wind 210 deg - Service -7.47 12.96 1441.60 828.11 -1.47
Wind 240 deg - Service 2 -12.93 7.49 832.74 1434.80 -1.69
Wind 270 deg - Service -14.93 0.00 1.03 1656.87 -146
Wind 300 deg - Service -12.93 -7.49 -830.69 1434.80 -0.84
Wind 330 deg - Service -7.47 -12.96 -1439.55 828.11 0.01

Load Combinations

Comb. Description
No  _ ___
1 Dead Only
2 Dead+Wind 0 deg - No Ice
3 Dead+Wind 30 deg - No Ice
4 Dead+Wind 60 deg - No Ice
5 Dead+Wind 90 deg - No Ice
6 Dead+Wind 120 deg - No Ice
7 Dead+Wind 150 deg - No Ice
8 Dead+Wind 180 deg - No Ice
9 Dead+Wind 210 deg - No Ice

10 Dead+Wind 240 deg - No Ice
11 Dead+Wind 270 deg - No Ice
12 Dead+Wind 300 deg - No Ice
13 Dead+Wind 330 deg - No Ice
14 Dead+lce+Temp



RISAT
ower 164' EEl Monopole - Greenwich Hospital - Rev.1 15 of 21
Project Date
NATCOMM 2 .
63-2 North Branford Road 10001.CO4 - 5 Perryridge Road, Greenwich, CT 16:10:01 04/19/10
Branford, CT 06405 Client Designed by
Phone: 203.488.0580 Verizon Wireless TIL
FAX: 203.488.8587
Comb. Description
B —
15 Dead+Wind 0 deg+Ice+Temp
16 Dead+Wind 30 degt+Ice+Temp
17 Dead+Wind 60 deg+Ice+Temp
18 Dead+Wind 90 deg+Ice+Temp
19 Dead+Wind 120 deg+Ice+Temp
20 Dead+Wind 150 deg+Ice+Temp
21 Dead+Wind 180 deg+Ice+Temp
22 Dead+Wind 210 deg+Ice+Temp
23 Dead+Wind 240 deg+lce+Temp
24 Dead+Wind 270 deg+Ice+Temp
25 Dead+Wind 300 deg+Ice+Temp
26 Dead+Wind 330 deg+Ice+Temp
27 Dead+Wind 0 deg - Service
8 Dead+Wind 30 deg - Service
29 Dead+Wind 60 deg - Service
30 Dead+Wind 90 deg - Service
31 Dead+Wind 120 deg - Service
32 Dead+Wind 150 deg - Service
33 Dead+Wind 180 deg - Service
34 Dead+Wind 210 deg - Service
35 Dead+Wind 240 deg - Service
36 Dead+Wind 270 deg - Service
37 Dead+Wind 300 deg - Service
38 Dead+Wind 330 deg - Service 5 — .
Maximum Member Forces
Section Elevation Component Condlition Gov. Force Major Axis  Minor Axis
No. ¥ Type Load Moment Moment
. - i R Comb. K kip-ft kip-ft
L1 164 - 131.5 Pole Max Tension 1 0.00 0.00 0.00
Max. Compression 14 -18.46 -0.90 -1.91
Max. Mx 5 -13.40 -354.99 -0.96
Max. My 8 -13.40 -0.62 -357.90
Max. Vy 5 19.60 -354.99 -0.96
Max. Vx 8 19.71 -0.62 -357.90
Max. Torque 4 -4.91
L2 131.5-119.29 Pole Max Tension 1 0.00 0.00 0.00
Max. Compression 14 -20.35 -0.90 -191
Max. Mx S -15.08 -479.36 -0.97
Max. My 8 -15.08 -0.62 -482.98
Max. Vy 5 20.46 -479.36 -0.97
Max. Vx 8 20.57 -0.62 -482.98
Max. Torque 4 -4.91
L3 119.29 - 78.79 Pole Max Tension I 0.00 0.00 0.00
Max. Compression 14 -40.98 -0.90 -1.91
Max. Mx 5 -32.42 -1579.69 -1.02
Max. My 8 -32.42 -0.65 -1587.65
Max. Vy 5 3273 -1579.69 -1.02
Max. Vx 8 32.85 -0.65 -1587.65
Max. Torque 4 -4.91
L4 78.79 - 39.88 Pole Max Tension 1 0.00 0.00 0.00
Max. Compression 14 -62.65 -0.90 -1.91
Max. Mx 5 -52.72 -2925.48 -1.05
Max. My 8 -52.72 -0.67 -2937.79
Max. Vy 5 37.81 -2925.48 -1.05
Max. Vx 8 37.92 -0.67 -2937.79
Max. Torque 4 -4.91
L5 39.88-1.5 Pole Max Tension 1 0.00 0.00 0.00
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NATCOMM
63-2 North Branford Road 10001.CO4 - 5 Perryridge Road, Greenwich, CT 16:10:01 04/19/10
Branford, CT 06405 Client Designed by
Phone: 203.488.0580 Verizon Wireless TIL
FAX: 203.488.8587
Section Elevation Component Condition Gov. Force Major Axis ~ Minor Axis
No. S Type Load Moment Moment
. U - _ Comb. K kip-ft kip-ft
Max. Compression 14 -92.58 -0.90 -1.91
Max. Mx 5 -80.92 -4857.45 -1.05
Max. My 8 -80.92 -0.67 -4875.16
Max. Vy 5 43.17 -4857.45 -1.05
Max. Vx 8 43.28 -0.67 -4875.16
Max. Torque 4 -4.91
Maximum Reactions
Location Condition Gov. Vertical Horizontal, X Horizontal, Z
Load K K K
o o Comb. o 5 -
Pole Max. Vert 21 92.58 0.00 -35.25
Max. H, 11 80.93 43.15 -0.00
Max. H, 2 80.93 0.00 43.26
Max. M, 2 4873.06 0.00 43.26
Max. M, 5 4857.45 -43.15 -0.00
Max. Torsion 10 491 37.37 -21.63
Min. Vert 33 80.93 0.00 -14.97
Min. Hy 5 80.93 -43.15 -0.00
Min. H, 8 80.93 0.00 -43.26
Min. M, 8 -4875.16 0.00 -43.26
Min. M, 11 -4856.11 43.15 -0.00
Min. Torsion 4 -4.91 -37.37 21.63
Tower Mast Reaction Summary
Load Vertical Shear, Shear: Overturning Overturning Torque
Combination Moment, M, Moment, M.

- K XK S kip-ft kip-ft kip-ft
Dead Only 80.93 0.00 0.00 1.03 -0.66 0.00
Dead+Wind 0 deg - No Ice 80.93 0.00 -43.26 -4873.06 -0.67 2.46
Dead+Wind 30 deg - No Ice 80.93 21.58 -37.47 -4220.05 -2429.06 425
Dead+Wind 60 deg - No Ice 80.93 37.37 -21.63 -2436.01 -4206.77 4.91
Dead+Wind 90 deg - No Ice 80.93 43.15 0.00 1.05 -4857.45 425
Dead+Wind 120 deg - No Ice 80.93 37.37 21.63 2438.11 -4206.77 2.45
Dead+Wind 150 deg - No Ice 80.93 21.58 37.47 422216 -2429.06 -0.01
Dead+Wind 180 deg - No Ice 80.93 0.00 43.26 4875.16 -0.67 -2.46
Dead+Wind 210 deg - No Ice 80.93 -21.58 37.47 422216 24271.72 -4.25
Dead+Wind 240 deg - No Ice 80.93 -37.37 21.63 2438.11 420542 -4.91
Dead+Wind 270 deg - No Ice 80.93 -43.15 0.00 1.05 4856.11 -4.25
Dead+Wind 300 deg - No Ice 80.93 -37.37 -21.63 -2436.00 4205.42 =245
Dead+Wind 330 deg - No Ice 80.93 -21.58 -37.47 -4220.05 2427.72 0.01
Dead+Ice+Temp 92.58 0.00 0.00 191 -0.90 0.00
Dead+Wind 0 deg+lce+Temp 92,58 0.00 -35.25 -4059.31 -0.93 2.04
Dead+Wind 30 deg+lce+Temp 92.58 17.58 -30.53 -3515.21 -2024.33 3.61
Dead+Wind 60 degt+lce+Temp 92.58 30.45 -17.63 -2028.68 -3505.57 4.21
Dead+Wind 90 deg+Ice+Temp 92.58 35.16 0.00 1.96 -4047.75 3.68
Dead+Wind 120 deg+Ice+Temp 92.58 30.45 17.63 2032.61 -3505.57 2.17
Dead+Wind 150 deg+Ice+Temp 92.58 17.58 30.53 3519.14 -2024.33 0.07
Dead+Wind 180 deg+Ice+Temp 92.58 0.00 35.25 4063.25 -0.93 -2.04
Dead+Wind 210 deg+Ice+Temp 92.58 -17.58 30.53 3519.14 202248 -3.61
Dead+Wind 240 deg+Ice+Temp 92.58 -3045 17.63 2032.60 3503.72 -4.21
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NATCOMM
63-2 North Branford Road 10001.C0O4 - 5 Perryridge Road, Greenwich, CT 16:10:01 04/19/10
Branford, CT 06405 Client Designed by
Phone: 203.488.0580 Verizon Wireless TIL

FAX: 203.488.8587

Load Vertical Shear, Shear. Overturning Overturning Torque
Combination Moment, M, Moment, M,
e s lllon £ K kppt kip:ft kipft
Dead+Wind 270 deg+Ice+Temp 92.58 -35.16 0.00 1.96 4045.89 -3.68
Dead+Wind 300 deg+Ice+Temp 92.58 -3045 -17.63 -2028.68 3503.72 217
Dead+Wind 330 deg+Ice+Temp 92.58 -17.58 -30.53 -3515.21 2022.48 -0.07
Dead+Wind 0 deg - Service 80.93 0.00 -14.97 -1685.64 -0.67 0.85
Dead+Wind 30 deg - Service 80.93 7.47 -12.96 -1459.66 -841.02 1.47
Dead+Wind 60 deg - Service 80.93 12.93 -7.49 -842.29 -1456.19 1.70
Dead+Wind 90 deg - Service 80.93 14,93 0.00 1.05 -1681.36 1.47
Dead+Wind 120 deg - Service 80.93 12.93 7.49 844.40 -1456.19 0.85
Dead+Wind 150 deg - Service 80.93 7.47 12.96 1461.77 -841.02 -0.00
Dead+Wind 180 deg - Service 80.93 0.00 14.97 1687.74 -0.67 -0.85
Dead+Wind 210 deg - Service 80.93 =147 12.96 1461.77 839.67 -1.47
Dead+Wind 240 deg - Service 80.93 -12.93 7.49 844.40 145485 -1.70
Dead+Wind 270 deg - Service 80.93 -14.93 0.00 1.05 1680.02 -1.47
Dead+Wind 300 deg - Service 80.93 -12.93 -7.49 -842.29 1454.85 -0.85
Dead+Wind 330 deg - Service 80.93 -1.47 -12.96 -1459.66 839.67 0.00
Solution Summary
Sum of Applied Forces Sum of Reactions
Load PX PY Pz PX PY PZ % Error
Com K K s K S

1 0.00 -80.93 0.00 0.00 80.93 0.00 0.000%

2 0.00 -80.93 -43.26 0.00 80.93 43.26 0.000%

3 21.58 -80.93 -37.47 -21.58 80.93 37.47 0.000%

4 37.37 -80.93 -21.63 -31.37 80.93 21.63 0.000%

5 43.15 -80.93 0.00 -43.15 80.93 -0.00 0.000%

6 37.37 -80.93 21.63 -37.37 80.93 -21.63 0.000%

7 21.58 -80.93 37.47 -21.58 80.93 -3747 0.000%

8 0.00 -80.93 43.26 0.00 80.93 -43.26 0.000%

9 -21.58 -80.93 37.47 21.58 80.93 -37.47 0.000%

10 -37.37 -80.93 21.63 37.37 80.93 -21.63 0.000%

11 -43.15 -80.93 0.00 43.15 80.93 -0.00 0.000%

12 -37.37 -80.93 -21.63 3137 80.93 21.63 0.000%

13 -21.58 -80.93 -37.47 21.58 80.93 37.47 0.000%

14 0.00 -92,58 0.00 0.00 92.58 0.00 0.000%

15 0.00 -92.58 -35.25 0.00 92.58 35.25 0.000%

16 17.58 -02.58 -30.53 -17.58 92.58 30.53 0.000%

17 30.45 -92.58 -17.63 -3045 92.58 17.63 0.000%

18 35.16 -92.58 0.00 -35.16 92.58 0.00 0.000%

19 30.45 -92.58 17.63 -3045 92.58 -17.63 0.000%

20 17.58 -92,58 30.53 -17.58 92.58 -30.53 0.000%

21 0.00 -92.58 3525 0.00 92.58 -35.25 0.000%

23, -17.58 -92.58 30.53 17.58 92.58 -30.53 0.000%

23 -30.45 -92.58 17.63 30.45 92.58 -17.63 0.000%

24 -35.16 -92.58 0.00 35.16 92.58 0.00 0.000%

25 -30.45 -92.58 -17.63 30.45 92.58 17.63 0.000%

26 -17.58 -92.58 -30.53 17.58 92.58 30.53 0.000%

27 0.00 -80.93 -14.97 0.00 80.93 14.97 0.000%

28 747 -80.93 -12.96 -7.47 80.93 12.96 0.000%

29 12.93 -80.93 -7.49 -12.93 80.93 7.49 0.000%

30 14.93 -80.93 0.00 -14.93 80.93 0.00 0.000%

31 12.93 -80.93 7.49 -12.93 80.93 -7.49 0.000%

32 7.47 -80.93 12.96 -1.47 80.93 -12.96 0.000%

33 0.00 -80.93 14.97 0.00 80.93 -1497 0.000%

34 -747 -80.93 12.96 7.47 80.93 -12.96 0.000%

35 -12.93 -80.93 7.49 12.93 80.93 -7.49 0.000%

36 -14.93 -80.93 0.00 14.93 80.93 0.00 0.000%

37 -12.93 -80.93 -1.49 12.93 80.93 7.49 0.000%
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Sum of Applied Forces Sum of Reactions
Load PX PY PZ PX PY % Error
Comb. K K K K K
38 747 B093 1296 747 _ 8093 ) 0.000%
Non-Linear Convergence Results
Load Converged? Number Displacement Force
Combination . of Cycles Tolerance Tolerance
1 Yes 4 0.00000001 0.00000001
2 Yes 4 0.00000001 0.00008180
3 Yes 4 0.00000001 0.00053151
4 Yes 4 0.00000001 0.00040393
5 Yes 4 0.00000001 0.00013532
6 Yes 4 0.00000001 0.00049512
7 Yes 4 0.00000001 0.00045487
8 Yes 4 0.00000001 0.00008186
9 Yes 4 0.00000001 0.00040742
10 Yes 4 0.00000001 0.00054404
11 Yes 4 0.00000001 0.00013526
12 Yes 4 0.00000001 0.00042161
13 Yes 4 0.00000001 0.00045303
14 Yes 4 0.00000001 0.00000001
15 Yes 3 0.00000001 0.00002055
16 Yes 5 0.00000001 0.00002686
17 Yes 5 0.00000001 0.00002615
18 Yes 5 0.00000001 0.00002064
19 Yes 3 0.00000001 0.00002667
20 Yes 5 0.00000001 0.00002643
21 Yes 5 0.00000001 0.00002059
22 Yes 5 0.00000001 0.00002620
23 Yes 5 0.00000001 0.00002697
24 Yes 5 0.00000001 0.00002062
25 Yes 5 0.00000001 0.00002618
26 Yes 5 0.00000001 0.00002637
27 Yes 4 0.00000001 0.00001606
28 Yes 4 0.00000001 0.00004187
29 Yes 4 0.00000001 0.00003099
30 Yes 4 0.00000001 0.00002243
31 Yes 4 0.00000001 0.00003641
32 Yes 4 0.00000001 0.00003105
33 Yes 4 0.00000001 0.00001609
34 Yes 4 0.00000001 0.00003003
35 Yes 4 0.00000001 0.00004397
36 Yes 4 0.00000001 0.00002240
37 Yes 4 0.00000001 0.00002877
38 Yes 4 0.00000001 . 0.00003078
Maximum Tower Deflections - Service Wind
Section Elevation Horz. Gov. Tilt Twist
No. Deflection Load
o i in Comb. o B
L1 164 - 131.5 10.300 33 0.4793 0.0026
L2 131.5-119.29 7.097 33 0.4520 0.0015
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Section Elevation " Hor. Gov. = Tt Twist
Ne. Deflection Load
= i in Comb, g 2
L3 12529 -78.79 6.516 33 0.4410 0.0014
L4 87.21-39.88 3.345 33 0.3354 0.0007
L5 49.13-1.5 1.127 33 0.2045 0.0003

Critical Deflections and Radius of Curvature - Service Wind

Elevation Appurtenance Gov. Deflection Tilt Twist Radius of
Load Curvature
f - Comb. in . S fi
164.00 Low Profile Platform 33 10.300 0.4793 0.0026 219447
160.00 4 FT DISH 33 9.898 0.4774 0.0025 219447
154.00 Low Profile Platform 33 9.297 0.4743 0.0023 109723
144.00 Low Profile Platform 33 8.305 0.4672 0.0019 54861
134.00 Low Profile Platform 33 7.334 0.4558 0.0016 36606
124.00 Low Profile Platform 33 6.397 0.4385 0.0013 29066
114.00 Low Profile Platform 33 5.500 0.4164 __0.0011 25595
Maximum Tower Deflections - Design Wind
Section Elevation Horz. Gow. Tilt Twist
No. Deflection Load
L S in__ Comb. 9 o
L1 164 - 131.5 29.733 8 1.3823 0.0076
L2 131.5-119.29 20.491 8 1.3048 0.0044
L3 12529 -78.79 18.814 8 1.2730 0.0039
L4 87.21 -39.88 9.659 8 0.9687 0.0020
Ls 49.13-1.5 3.255 8 0.5907 0.0010
Critical Deflections and Radius of Curvature - Design Wind
Elevation Appurtenance Gov. Deflection Tilt Twist Radius of
Load Curvature
ft e Comb. in i i ft
164.00 Low Profile Platform 8 29.733 1.3823 0.0076 76818
160.00 4 FT DISH 8 28.574 1.3770 0.0071 76818
154.00 Low Profile Platform 8 26.840 1.3682 0.0065 38409
144.00 Low Profile Platform 8 23.977 1.3480 0.0055 19204
134.00 Low Profile Platform 8 21.178 1.3155 0.0046 12811
124.00 Low Profile Platform 8 18.471 1.2656 0.0038 10100
114.00 Low Profile Platform_ 8 15.883 1.1999 0.0032 8886

Compression Checks
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Pole Design Data ]
Section Elevation T Size L L, Kl F, ) A Actual Allow, Ratio
Ho. P B P
b St i kesi in’ K K - r
LI 164-1315(1) TP53.42x47x0.3125 3250 16250 1034  13.959  32.6760  -13.40 73530 0018
L2 131.5-119.29 TP56.15x53.42x0.375 12.21 162.50 100.9 14.665 64.7894 -15.08 950.11 0.016
(2
L3 119.29 - 78.79 TP62.97x54.0585x0.4375 46.50 162.50 90.2 18.264 84.5934 -32.42 1545.03 0.021
3)
L4 78.79-39.88 (4) TP69.66x60.4813x0.5625 47.33 162.50 81.6 21.155 120.1620  -52.72 2542.07 0.021
L5 39.88-1.5(5) TP76x66.7412x0.5625 47.63 162,50 72.8 23.922 134.6840 -80.92 3221.92 0.025
| Pole Bending Design Data
Section Elevation Size Actual  Actual  Allow. " Ratio Acal  Acteal  Allow. Ratio
NO. M ﬁax F bx ﬁ)x Mv ﬁly Fy by ﬁ-’y
7l kip-ft ksi ki TR kipft ksi ki TR
1 164 -131.5(1) TP53.42x47x0.3125 357.90 -6.209 36775  0.169 0.00 0.000 36.775  0.000
L2 131.5-119.29 TP56.15x53.42x0.375 482.98 -6.653 35000 0.171 0.00 0.000 39.000 0.000
(2)
L3 119.29-78.79  TP62.97x54.0585x0.4375 1587.65 -14.972 39.000 0.384 0.00 0.000 35.000 0.000
(3)
L4 78.79-39.88 TP69.66x60.4813x0.5625 293779 -17.674 39.000 0.453 0.00 0.000 39.000 0.000
)
L5 39.88-1.5(5) TP76x66.7412x0.5625 4875.16 -23325 39.000 0.598 0.00 0.000 39.000 0.000
Pole Interaction Design Data
Section Efevation Size Ratio Ratio Ratio Comb. Allow. Criteria
No. P Jox Sy Stress Stress
S P, Fo Fy Ratio Ratio
L1 164-131.5(1) TP53.42x47x0.3125 0.018 0.169 0.000 0.187 ‘/ 1.333 H1-3 ‘/
L2 I31.5(—2;19.29 TP56.15x53.42x0.375 0.016 0.171 0.000 0.186 / 1.333 HI-3 ‘/
L3 1]9.2?3—)78.?9 TP62.97x54.0585x0.4375 0.021 0.384 0.000 0.405 / 1.333 H1-3 /
L4 78.79(:‘)39.88 TP69.66x60.4813x0.5625 0.021 0.453 0.000 . ¢/ 1333 Hiav
L5 39.88-1.5(5) TP76x66.7412x0.5625 0.025 0.598 0.000 0.623 v’ 1.333 H1-3 ‘/
[ Section Capacity Table
Section Elevation Component Size Critical P SF*P ot % Pass
No. St Type Element K K Capacity Fail
L1 164 -131.5 Pole TP53.42x47x0.3125 T -1340 980.15 140 Pass
L2 131.5-119.29 Pole TP56.15x53.42x0.375 2, -15.08 1266.50 14.0 Pass
L3 119.29 - 78.79 Pole TP62.97x54.0585x0.4375 3 -32.42 2059.52 304 Pass
L4 78.79 - 39.88 Pole TP69.66x60.4813x0.5625 4 -52.72 3388.58 35.6 Pass
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Section Elevation Co mponent Critical P T SF*P o % Pass
No. S Type Element K K Capacity Fail
Ls 39.88-1.5 “Pole TP76x66.7412x0.5625 3 -8092 429482 4638 Pass
Summary
Pole (L5) 46.8 Pass
RAWING = 468 Pass

Program Version 5.3.1.0 - 10/3/2008 File:J:/Jobs/1000100. WI/CO4 - Greenwich Hospital; 5 Perryridge Rd., Greenwich, CT/Rev (1)/Calcs/ERI Files/164 EEI
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Anchor Bolt and Baseplate Analysis

164-ft EEI Monopole
Greenwich, CT

Prepared by: T.J.L. Checked by: C.F.C.
Job No. 10001. CO4

Anchor Bolt and Base Plate Analysis:

Input Data:

Tower Reactions:
Overturning Moment =
Shear Force =

Axial Force =

Anchor Bolt Data:

Use ASTM A615 Grade 75
Number of Anchor Bolts =
Diameter of Bolt Circle =
Bolt "Column" Distance =
Bolt Ultimate Strenght =
Bolt Yeild Strenght =

Bolt Modulus =

Diameter of Anchor Bolts =

Threads per Inch =

Base Plate Data:

Use ASTM A572 GR 60
Plate Yield Strength =

Base Plate Thickness =
Base Plate Diameter =

Quter Pole Diameter =

Anchor Bolt and Base Plate.xmcd.xmed

OM := 4875-ft-kips

Shear := 43-kips

Axial := B1-kips

N:=30
Dy = 86.00-in
I:= 3.0:in

Fy = 100-ksi
Fyi= T5ksi

E := 29000-ksi
D:= 2.25:In

n:=45

Fybp = 60-ksi
top = 3.0:in
Dbp = 92.00:in

D = 76.00:in

pole -

Page 3.3-1

(Input From RisaTower)
(Input From RisaTower)

(Input From RisaTower)

(User Input)
{User Input)
(User Input)
(User Input)
(User Input)
(User Input)
(User Input)

(User Input)

(User Input)
(User Input)
(User Input)

(User Input)
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Anchor Bolt and Baseplate Analysis

164-ft EEI Monopole
Greenwich, CT

Prepared by: T.J.L. Checked by: C.F.C.
Job No. 10001. CO4

Geometric Layout Data;

Distance from Bolts to Centroid of Pole:

Radius of Bolt Circle =:

Distance to Bolts =

Critical Distances For Bending in Plate:

Outer Pole Radius =

Moment Arms of Bolts about Neutral Axis =

Effective Width of Baseplate for Bending =

Anchor Bolt and Base Plate.xmcd.xmcd

Dbe _
be™= """ = 43-in
i=1.N
i
d.:= |6« 2-11-[7J d, =8.94.in d, = 42.76-in
i N 1 7
d « Ry -sin(8) d, = 17.48in dg = 42.76:in
tJ'3 =25.27-in d9 =40.90:in
d4=31.96-in d10=37.24-in
d:_3 = 37.24.in c!11 = 31.96-in
dE =40.90-in etc.
D
pole .
Rpole = - = 38in
MA, = if(d; > Rogje. d; - Roote»0in
MA1 = 0.00-in MA7 =4.76-in
I\.'1lf’u2 = 0.00-in MAB =4.76-in
MA3 = 0.00-in MA9 =2.90-in
MA4 = 0.00:in MA10 = 0.00-in
MA5 = 0.00:in MA11 =0.00-in
MA6 =2.90-in etc
2 2

Page 3.3-2




Subject: Anchor Bolt and Baseplate Analysis
e 164-ft EEl Monopole
Location: Greenwich, CT

NATCOM M¢
CONSULTING ENGINEERS &
e R s b e e Rev. 1: 4/19/10

Prepared by: T.J.L. Checked by: C.F.C.
Job No. 10001. CO4

Anchor Bolt Analysis:

Calculated Anchor Bolt Properties:

Polar Moment of Inertia =

Gross Area of Bolt =

Net Area of Bolt =

Net Diameter =

Radius of Gyration of Bolt =

Section Modulus of Bolt =

Check Anchor Bolt Tension Force:

Maximum Tensile Force =

Allowable Tensile Force =

Bolt Tension % of Capacity =

Condition1 =

Check Anchor Bolt Bending Stress:

Maximum Bending Moment =

Maximum Bending Stress =

Allowable Bending Stress =

Anchor Bolt and Base Plate.xmcd.xmcd

Ip = Z(di)z —2773x 10™in?

A= b =8.076in°
97 4
.82
k14 0.9743.in .2
Ap=—:|D- — | =3.248.in
n= 4 n
2'\jr‘ﬂ_‘_n
Dy = = 2.033in
W T
Dn
r:= — = 0.508-in
4
'n'-Dna
Syi= —5,— = 0.826:in
Rbc  Axial _
TMax = OM-I— it 88-kips
p

) (1.333 increase
TALL.Gross = 1-333(0.33-A; F ) = 174.9.kips allowed per TIA/EIA)
(1.333 increase

TALL.Net:= 1:333(0.60A F,) = 194.812kips allowed per TIA/EIA)

Thax . 4
—— =452.% Bolts are "upset bolts". Use net area per AISC
TALL.Net
Thax
Condition1 := if ———— < 1.00,"OK" ,"Overstressed"”
TALL.Net

Condition1 = "OK"

Shear .
M, := N ]-l = 0.358-ft-kips

M}(
fox = = = 5.2ksi

X
. (1.333 increase
Fpy = 1.333-0.6-F, = 60-ksi allowed per TIA/EIA)
Page 3.3-3




Subject: Anchor Bolt and Baseplate Analysis
ﬂ 164-ft EEI Monopole
Location: Greenwich, CT

N'A‘TBDMM?

CONSULTING ENGINEERS

Rev. 1: 4/19/10

FelIARRNLED 2%
#3-3 K, Breatord 74, R

LEF wisalefegcom

2 CT 26405

Prepared by: T.J.L. Checked by: C.F.C.

Job No. 10001. CO4

Check Combined Stress Requirement:

Per ASCE Manual 72: "If the clearance between the base
plate and concrete does not exceed two times the bolt
diameter a bending stress analysis of the bolts is NOT
normally required.

Check Anchor Bolt Compression/Combined Stress:

Maximum Compressive Force =

Maximum Compressive Stress =

Allowable Compressive Stress =

Combined Stress % of Capacity =

Condition 2 =

Anchor Balt and Base Plate.xmecd.xmcd

Iif 1>2.D; =0-in

0 otherwise

be = be if 1> 2'Dn = 0-ksi
0 otherwise
Rbe Axial :
Chax = OM—— + — = = 93.4-kips
p
(o
Ma;
fi= — = 28.8:ksi
An
K:= 0.65
—_—
| 2
| 2w -E
Co= J = 87.364
F
y
K-l d
1 ‘-—r F,
y
2 Cc:2 K-l
Fyi= if — <Cg =45ksi
3 r
=) ()
3 R il
5 r r
3" 8c, .3
¢ 8cC,
12-1\'2-E K-l
——— i —>C
K '
23 —
r

(1.333 increase

Fgq:=1.333F, = 60-ksi
allowed per TIA/EIA)

fa fox
— +— | =479%
Fa  Fex

fa fbx
Condition2 := iff — + —— < 1.00,"0K" ,"Overstressed"”
a Fbx

Condition2 = "OK"

Page 3.34




_ Subject: Anchor Bolt and Baseplate Analysis
a 164-ft EEI Monopole
Location: Greenwich, CT

NATCOM M?

CONSULTING ENGINEERS @

Rev. 1: 4/19/10

25 wicalenganm

= L7 96405

Prepared by: T.J.L. Checked by: C.F.C.

Job No. 10001. CO4

Base Plate Analysis:

Force from Bolts =

Maximum Bending Stress in Plate =

Allowable Bending Stress in Plate =

Plate Bending Stress % of Capacity =

Condition3 =

Anchor Bolt and Base Plate.xmcd.xmcd

C, = 21.6-Kips

1

C

5 = 39.6-kips

C, = 56.0-kips

3

c

7 70.1-kips

C - 81.2kips

C,. = 89.0-kips

6

G-CI.-MA.
= ———— =225ksi

opi= 2. 2
i \Befrlbp

Fppi= 1:33:0.75.Fyp,, = 59.9-ksi

f
b
P _a76%

Fbp

fy
Condition3 := i = < 1.00,"0k" ,"Overstressed"
Fbp

Condition3 = "Ok"

Page 3.3-5

CT = 92.9-kips
C8 = 92.9-kips
Cg = 89.0-kips
C,10 = 81.2.kips
C11 =70.1-kips

etc.




Subject: Flange Bolt and Plate Analysis

‘. 164-ft EEl Monopole
NATCOMM? Location: Greenwich, CT
L ]

CONSULTING CNGINEERS
Prepared by: T.J.L. Checked by: C.F.C.
SCASAEAYAD F22T8303 2007 wiralwngun ReV. 1: 4/19/10 JOb NO. 10001 CO4

@32 b Bieatord ®4.8rarto ez T 96405

Flange Bolt and Plate Analysis:

Input Data:

Tower Reactions:

Overturning Moment = OM := 358-ft-kips (Input From RisaTower)
Shear Force = Shear := 20-kips (Input From RisaTower)
Axial Force = Axial .= 19-kips (Input From RisaTower)

Flange Bolt Data:

Use ASTM A325

Number of Flange Bolts = N:=12 (User Input)
Diameter of Bolt Circle = Dy := 58.00-in (User Input)
Bolt Ultimate Strenght = Fy:= 120-ksi (User Input)
Bolt Yeild Strenght = Fyi=92ksi (User Input)
Bolt Modulus = E := 29000-ksi (User Input)
Diameter of Flange Bolts = D:= 1.00:in (User Input)

Flange Plate Data:

Use ASTM A36
Plate Yield Strength = Fypp = 36.00-ksi (User Input)
Flange Plate Thickness = thg = 1.00:in (User Input)
Flange Plate Diameter = Dpp = 61.00-in (User Input)
Quter Pole Diameter = Dpole = 53.42-in (User Input)

Flange Bolt and Plate.xmcd.xmecd Page 3.4-1




Subject: Flange Bolt and Plate Analysis
a 164-ft EEl Monopole
NATCOMM: Location: Greenwich, CT
CONSULTING CNGINEERS &
Prepared by: T.J.L. Checked by: C.F.C.
paesatintag R2esap gt Rev. 1: 4/19/10 Job No. 10001. CO4

32 b, Bizatord 24, Brr

Geometric Layout Data:
Distance from Bolts to Centroid of Pole:
- : Doc .
Radius of Bolt Circle =: Rpe = —— = 2%in
2

Distance to Bolts = i=1.N

di= [0« 2m|~ d, = 14.50-in d., = ~14.50-in
i N 1 7
d = Rpe-sin(6) d, = 25.1%in dg = ~25.11in
d3 = 29.00:in dg = -29.00-in
d4=25.11-|n d10:725.11-ir|
ds = 14.50-in d11 = -14.50-in
dﬁ = 0.00-in etc,
Critical Distances For Bending in Plate:
D
|
Outer Pole Radius = Rpole = pzoe =26.7-in
Mement Arms of Bolts about Neutral Axis = MAi = if{di 2 dee,di - Rpole’ 0in)
I\.'L'I\1 =0.00-in MA7 = 0.00-in
MA2 = 0.00-in MAB = 0.00-in
MA3 =2.29-in MAg = 0.00:in
MA4 =0.00-in M.'i\10 = 0.00:in
MA5 = 0.00-in MA11 = 0.00:in
MAG =0.00:in etc
[ 2 2
I Dop pole
Effective Width of Plate for Bending = Beffi= B2 | - = =23.6n
Y

Flange Bolt and Plate.xmcd.xmcd Page 3.4-2
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7 76405

Rev. 1: 4119/10

Flange Bolt and Plate Analysis

164-ft EEl Monopole
Greenwich, CT

Prepared by: T.J.L. Checked by: C.F.C.
Job No. 10001. CO4

Flange Bolt Analysis:

Calculated Flange Bolt Properties:

Polar Moment of Inertia =

Gross Area of Bolt =

Check Flange Bolt Tension Force;

Maximum Tensile Force =

Allowable Tensile Force =

Bolt Tension % of Capacity =

Condition1 =

Flange Bolt and Plate.xmed.xmcd

Ip= Z(di)z = 5.046 x 10°in°

R, .
bc  Axial .
ThMax = OM-? T 23.1-kips

P

(1.333 increase

TALL Gross = 1'333'(0'33'A9'Fu) = 41.5-kips allowed per TIA/EIA)

TMax
— =55.7%
TALL Gross
oz . Thax
Condition1:= iff ————— < 1.00,"0K" ,"Overstressed"
TALL. Gross

Condition1 = "OK"

Page 3.4-3
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Location:

Rev. 1: 4/19/10

Flange Bolt and Plate Analysis

164-ft EEI Monopole
Greenwich, CT

Prepared by: T.J.L. Checked by: C.F.C.

Job No. 10001. CO4

Flange Plate Analysis:

Force from Bolts =

Maximum Bending Stress in Plate =

Allowable Bending Stress in Plate =

Plate Bending Stress % of Capacity =

Flange Bolt and Plate.xmcd.xmcd

Condition3 =

OM.d. .
i Axial
S N
P
C1 = 13.9-kips
02 = 23.0-kips
C3 = 26.3-kips
C4 = 23.0-kips
05 = 13.9-kips
06 = 1.6-kips
S-Ci-MAI
fbp = "-*'_2 = 15.3-ksi
i (Befftbp )

Fop:= 1.33-0.75-Fy,, = 35.9-ksi

fp
_p =42.7-%

Fh p

f
b
Condition2 ;= |{Fp < 1.00,"0k" , "Overstressed"

Condition2 = "Ok"

Page 3.4-4
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C? =-10.8-kips
CB =-19.8-kips
Cq = ~23.1-kips
C,q = ~19.8:kips
C11 =-10.8-kips
etc.
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Location:

Rev. 1: 4/19/10

CAISSON FOUNDATION

164-ft EEIl Monopole
Greenwich, CT

Prepared by: TJL Checked by: C.F.C.

Caisson Foundation:
Input Data:

Shear Force =

Overturning Moment =
Applied Axial Load =
Bending Moment =
Moment Capacity =
Foundation Diameter =
Overall Length of Caisson =
Depth From Top of Caisson to Grade =
Number of Rebar =

Area of Rebar =

Rebar Yield Strength =
Concrete Comp Strength =

Check Foundation Depth:

Depth of Caisson Below Ground Level =

Depth Required =

Check Moment Capagity:

Factor of Safety =

Factor of Safety Required =

Check Axial Capacity:

Concrete Weight =
Total Axial Load =
Area of Concrete =

Axial Capacity =

Caisson_Foundation.xmed.xmcd

§:=43.3k USER INPUT-FROM RISATower

M:= 4875ft-k USER INPUT-FROM RISATower

A1:= 81.0k USER INPUT-FROM RISATower

Mu = 5106ft-k USER INPUT--FROM LPILE

Mn := 12301ft-k USER INPUT--FROM LPILE

d = 9.0ft USER INPUT

L, :=28.0ft USER INPUT

Lpag = 1.0ft USER INPUT

n:=33 USER INPUT

Ar = 1.560fn2 USER INPUT

fy .= 60ksi USER INPUT

f'c := 3ksi USER INPUT

LD:=L.- Lpag = 27ft (TIAEIA-222-F 7.2.5)
2 3 5

S-t’t2
LD1:=2.0ft+ | —— | + 2ft
3k-d

DepthCheck := if(LD1 < LD,

DepthCheck = "NO GOOD"

5| Mft St St

3kd T2k T 22
: 18k“d

= 32.13ft

"OK" ,"NO GOOD")

Note: Result not applicable.
Actual soil is better than normal
soil as defined in TIA/EIA 222 F.

Mn Refer to L-Pile analysis.
FS:=— =24

Mu
Fsreqd = 1 3

FOSCheck = if{FS 2 FSgqq,"OK" ,"NO GOOD" |

FOSCheck = "OK"

k d2
A2:= 150 —-LD-n — = 257.6-kips
3 4
ft
AT := A1+ A2 = 338.6-kips
2

d
Ag:= L 63.62ﬂ2

Po:= n-Ar-fy + (Ag - n-Ar)-0.85-f'c = 26317.8-kips
AxialCheck := if(AT < Po,"OK" ,"NO GOOD")

AxialCheck = "OK"
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Greenwich Hospiat] Caisson Analysis.Tpo

LPILE Plus for windows, version 5.0 (5.0.39)

Analysis of Individual Piles and prilled shafts
Subjected to Lateral Loading Using the p-y Method

(c) 1985-2007 by Ensoft, Inc.
All Rights Reserved

This program is Ticensed to:

Staff

Natcomm, Inc.

Path to file Tocations: 1:\J0bs\1000100.wI\C04 - Greenwich Hospital; 5
Perryridge Rd., Greenwich, CT\Rev (1)\calcs\Foundation\

Name of input data file: Greenwich Hospiat] Caisson Analysis.lpd

Name of output file: Greenwich Hospiatl Caisson Analysis.lIpo

Name of plot output file: Greenwich Hospiatl cCaisson Analysis.lpp

Name of runtime file: Greenwich Hospiat]l Caisson Analysis.lpr

Date: April 19, 2010 Time: 16:44:35

Units Used in Computations - US Customary Units: Inches, Pounds
Basic Program Options:

Analysis Type 3: . ) ] ) )
- Computation of Nonlinear Bending Stiffness and Ultimate Bending Moment
Capacity with Pile Response Computed Using Nonlinear EI

Computation Options:

- 0n1¥ internally-generated p-y curves used in analysis

- Analysis does not use p-y multipliers (individual pile or shaft action only)
- Analysis assumes no_shear resistance at pile tip

- Analysis for fixed-length pile or shaft only

- Analysis includes computation of foundation stiffness matrix elements

- Outqut pile response for full length of pile

- Analysis assumes no soil movements acting on pile

- No additional p-y curves to be computed at user-specified depths

Solution Control Parameters:
Page 1



Greenwich Hospiat] Caisson Analysis.lpo
- Number of pile increments = 100
- Maximum number of iterations allowed 100
- Deflection tolerance for convergence 1.0000E-04 in
- Maximum allowable deflection 1.0000E+02 1in

Printing Options:

- Values of pile-head deflection, bending moment, shear force, and
soil reaction are printed for full length of pile.

- Printing Increment (spacing of output points) = 8

Pile Length = 336.00 1in
Depth of ground surface below top of pile = 12.00 1in
.00 deg.

Slope angle of ground surface

structural properties of pile defined using 2 points

Point Depth Pile Moment of Pile Modulus of
X Diameter Inertia Area Elasticity
in in in**4 Sq.in Tbs/sqg.1n

1 0.0000 108.00000 6678285. 9160.9000 3600000.
2 336.0000 108.00000 6678285. 9160.9000 3600000.

Please note that because this analysis makes computations of ultimate
moment capacity and pile response using nonlinear bending stiffness
that the above values of moment of inertia and modulus of are not used
for any computations other than total stress due to combined axial
Toading and bending.

The soil profile is modelled using 4 layers

Layer 1 is sand, p-y criteria by Reese et al., 1974
Distance from top of pile to top of ‘layer
Distance from top of Ei1e to bottom of layer
p-y subgrade modulus k for top of soil layer
p-y subgrade modulus k for bottom of layer

12.000 1in
48.000 in
20.000 Tbs/in**3
20.000 Tbs/in**3

o nn

Layer 2 is sand, p-y criteria by Reese et al., 1974
Distance from top of pile to top of layer
Distance from top of pile to bottom of layer
p-y subgrade modulus k for top of soil layer
p-y subgrade modulus k for bottom of Tlayer

48.000 1in
72.000 in
90.000 1bs/in**3
90.000 Tbhs/in**3

Layer 3 is sand, p-y criteria by Reese et al., 1974
Distance from top of pile to top of layer
Distance from top of Ei1e to bottom of layer
p-y subgrade modulus for top of soil layer
p-y subgrade modulus k for bottom of layer

72.000 1in
132.000 1in
150.000 Tbs/in**3
150.000 1bs/in**3

Layer 4 1is sand, p-y criteria by Reese et al., 1974
Distance from top of pile to top of layer
Page 2
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Greenwich HMospiatl Caisson Analysis,lpo
bistance from top of pile to bottom of layer = 360.000 1in
p-y subgrade modulus k for top of scil layer = 250.000 1bs/in*%3
p-y subgrade modulus k for bottom of layer = 250.000 1bs/in**3

(Depth of Towest layer extends 24.00 in below pile tip)

Effective unit weight of soil with depth defined using 8 points

Point Depth X EFff. unit weight
No. in Ths/in®=*3

1 12.00 .05800

2 48.00 .05800

3 48.00 . 06900

4 72.00 .06900

5 72.00 . 06200

6 132.00 .06900

7 132.00 .07500

8 360.00 .07500

Shear strength parameters with depth defined using 8 points

Point Depth X Cohesion ¢ Angle of Friction ESO or RQD
No. in Ths/in**2 Deg. k_rm %
1 12.000 00000 20,00 e e
2 48.000 .00000 20.00 0 memeee e
3 48.000 .00000 30,00 = ——--e= e
4 72.000 00000 30.00  ——eeee e
5 72.000 . 00000 35,00 memeem e
6 132.000 .00000 35.00 eeeeee e
7 132.000 .00000 42.00  —eemee e
3 360.000 .00000 42.00 = ———--= e
Notes:

(1) Cohesion = uniaxial compressive strength for rock materials.

(2) values of E50 are regorted for clay strata.

(3) Default values will be generated for E50 when input values are 0.
(4) RQD and k_rm are reported only for weak rock strata.

Static Toading criteria was used for computation of p-y curves.
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Greenwich Hospiat] Caisson Analysis.lpo

Number of loads specified = 1
Load Case Number 1

Pile-head boundary conditions are shear and Moment (BC Type 1)
Shear force at pile head 43263.000 Tbs

Bending moment at pile head = 58501948.000 in-1bs

Axial Toad at pile head = 80928.000 1bs

Non-zero moment at pile head for this Toad case indicates the pile-head
may rotate under the applied pile-head loading, but is not a free-head
{zero moment) condition.

I

Number of sections = 1

Pite Section No. 1
The sectional shape is a circular drilled shaft (bored pite).
108.0000 in

outside Diameter
Material Properties:
3.000 kip/in#*=%2

60. kip/in¥*%2
29000. kip/in*+*2

Compressive Strength of Concrete
Yield Stress_of Reinforcement
Modulus of Elasticity of Reinforcement

Number of Reinforcing Bars 33
Area of Single Rar ‘ 1.56000 in**2
Number of Rows of Reinforcing Bars 33

L I (O T T I 1

51.480 in¥#2
9160.884 in*%*2
. 562 percent
4.000 1in

26317.78 kip

Area of Steel

Area of shaft

Percentage of Steel Reinforcement
Cover Thickness (edge to bar center)

Unfactored Axial Squash Load Capacity

Distribution and Area of Steel Reinforcement

Row Area of Distance to
Number Reinforcement Centroidal Axis
in%%2 in

1 1.560 49,043
2 .560 49,491
3 1.560 48.591
4 1.560 47.250
5 1.560 45.482
6 1.560 43.301
7 1.560 40,729
8 1.560 37.787



Greenwich Hospiatl Caisson Analysis.lpo

14647.50617

Page 5

9 1.560 34.504
10 1.560 30.908
11 1.560 27.032
12 1.560 22.911
13 1.560 18.583
14 1.560 14.087
15 1.560 9.463
16 1.560 4,753
17 1.560 0.000
18 1.560 -4,753
19 1.560 -9.463
20 1.560 -14.087
21 1.560 -18.583
22 1.560 -22.911
23 1.560 -27.032
24 1.560 -30.9038
25 1.560 -34.504
26 1.560 -37.787
27 1.560 -40.729
28 1.560 -43.301
29 1.560 -45.482
30 1.560 -47.250
31 1.560 -48.591
32 1.560 -49,491
33 1.560 -49,943
Axial Thrust Force = 80928.00 1bs
Bendin EBending Bending Maximum Neutral Axis Max. Concrete
Max. Stee
Moment Stiffness Curvature strain Position Stress
stress
in-Ths T1b-in2 rad/in in/in inches psi
psi
_-_‘;éiiiéééé. 2.282827E+13  5.000000E-07 .00002978  59.56674832  91.54594535
4.8
15%2713329. 2.271333E+13 .00000100 . 00005691 56.91059214 173.34934
2.76481
22338?25%2. 2.259281E+13 . 00000150 .00008400 56.00006157 253.65591
59,
2944950041. 2.247502E+13 . 00000200 00011117 55.58276671 332.80531
88.51575
37g§8g§£gg. 2.235550E+13 .00000250 .00013827 55.30957407 410.40209
Sgé8873g. 1.862958E+13 .00000300 .00008460 28.19899088 251.40454
6589.7607
7753888729. 1.596821E+13 .00000350 .00009682 27.66344923 286.47875
42.41165
32888739. 1.397218E+13 . 00000400 .00010906 27.26537293 321.32547
8894 ,64731
55888739. 1.241972E+13 .00000450 00012150 26.99999839 356.48342
10041.10960
55888739. 1.117775E+13 .00000500 .00013384 26.76777273 391.07315
11190.46116
55888739. 1.016159e+13 . 00000550 .00014606 26.55614001 425.04598
12343.26270 '
43?888739. 9,314790E+12 . 00000600 .00015829 26.38237792 458.79385
13 . 061209
55888739. 8.598268E+12 . 00000650 .00017055 26.23776394 492,31600



55888739.
15798.94260
55888739.
16949.91731
55888739,
18100.42738
55888739.
19250.46952
55888739.
20400.04123
55888739.
21549.13774
55888739.
22697.75579
55888739.
23845,89327
55888739.
24993.54612
55888739.
26140,71019
55888739.
27287 .38283
55888739.
28433.55936
55888739.
29579,23558
55888739.
30724 .40995
56843995,
31869,07832
58755104.
33013.23379
60664008.
34156.87719
62570723.
35300.00002
64475215,
36442.60164
66377479,
37584.67644
68277497,
38726.,22107
70175263.
39867.23020
72070748.
41007.70187
73963959.
42147.62839
75854861.
43287.00886
77743452,
44425,83671
81513638.
46701.81726
85274382,
48975.53565
89025556.
51246.95492
92767047,
53516.03389
96498707 .
55782.73525
1.002204E+08

Greenwich Hospiatl Caisson Analysis.lpo

.984106E+12
.451832E+12
. 986092E+12
.5375146E+12
.209860E+12
.883025E+12
. 588874E+12
.322737E+12
.080794E+12
.859890E+12
.657395E+12
.471099E+12
.299134E+12
.139907E+12
.060285E+12
.052076E+12
.044267E+12
.036821E+12
.029701E+12
.022878E+12
.016323E+12
.010015e+12
.003930E+12
.998052E+12
.992361E+12
.986844E+12
.976275E+12
.966250E+12
. 956691E+12
.947534E+12
.938723E+12
.930212E+12

00000700
.00000750
. 00000800
.00000850
.00000900
.00000950
. 00001000
.00001050
.00001100
.00001150
. 00001200
.00001250
.00001300
.00001350
.00001400
.00001450
00001500
.00001550
.00001600
.00001650
.00001700
. 00001750
.00001800
.00001850
.00001900
. 00001950
.00002050
.00002150
.00002250
.00002350
.00002450
.00002550
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.00018281
.00019510
.00020739
.00021971
.00023204
. 00024439
.00025675
.00026913
.00028153
.00029394
.00030638
.00031882
.000331.29
.00034377
-00035627
.00036879
.00038133
.00039388
. 00040645
. 00041904
.00043165
. 00044428
. 00045692
-00046959
. 00048227
. 00049497
.00052043
.00054597
00057159
.00059729
.00062307
. 00064893

26.11606354
26.01271266
25.92428344
25.84815592
25.78228945
25.72508115
25.67524356
25.63173062
25.59369260
25.56042784
25.53134733
25.50596184
25.48385614
25.46466976
25.44810015
25.43389302
25.42181021
25.41166502
25.40327722
25.39649874
25.39119440
25.38724834
25.38455111
25.38301581
25.38255233
25.38308984
25,38690394
25.39399141
25.40397245
25.41653806
25.43142432
25.44841558

525.
558,
591.
624.
656.
688.
720.
752
783,
814.
845

907.
937.

967.

997.
1026.

1056.

1085.
1114,
1142.
1171.
1199.
1226.
1254.
1281.
1335,
1388.
1440.
1491.
1541,
1590.

61158
67989
52011
13144
51300
66410
58392

.27149

72602
94673

. 93267
876.

68308
19711
47370
51197
31130
87037
18863
26487
09828
68784
03268
13165
98402
58853
94433
90567
85955
79740
71067
59023
42700



58047.01655
1.038939e+08
60000. 00000
1.067946E+08
60000.00000
1.092256E+08
60000. 00000
1.113455E+08
60000. 00000
1.135610E+08
60000.00000
1.149654E+08
60000. 00000
1.165353E+08
60000.00000
1.179037E+08
60000.00000
1.192312E+08
60000, 00000
1.203870E+08
60000.00000
1.215394E+08
60000.00000
1.225242E+08
60000.00000
1.234972e+08
60000.00000
1.244153E+08
60000. 00000
1.252290E+08
60000.00000
1.260399e+08
60000. 00000
1.268228E+08
60000.00000
1.274947E+08
60000.00000
1.281639E+08
60000.00000
1.288288E+08
£0000.00000
1.295460E+08
60000.00000
1.300797E+08
60000.00000
1.306114E+08
60000.00000
1.311408E+08
60000.00000
1.316681E+08
60000, 00000
1.321303E+08
60000.00000
1,325553E+08
60000.00000
1.329784€E+08
60000.00000
1.333995E+08
60000.00000
1.338186E+08
60000.00000
1.342357E+08
60000.00000

Greenwich Hospiatl Caisson Analysis.lpo

.920523E+12
.883440E+12
.832477E+12
.774423E+1.2
.723312E+12
.649694E+12
.585702E+12
.519513E+12
«455977E+12
.391184E+12
.329846E+12
.267312E+12
.207718E+12
.149754E+12
.092074E+12
.037105E+12
. 984067E+12
.930912E+12
.880087E+12
.831402E+12

.785936E+12

. 738521E+12
.693018E+12

.649309E+12

.607290E+12
.565637E+12
.524863E+12
.485577E+12
.447697E+12
.411146E+12
.375854E+12

.00002650
.00002750
.00002850
.00002950
.00003050
.00003150
.00003250
.00003350
.00003450
.00003550
.00003650
.00003750
.00003850
.00003950
.00004050
.00004150
.00004250
.00004350
.00004450
.00004550
. 00004650
.00004750
00004850
.00004950
.00005050
. 00005150
.00005250
.00005350
.00005450
.00005550
.00005650

Page 7

.00067480
.00069901
.00072219
.00074469
. 00076860
.00079062
. 00081156
.00083192
.00085221
.00087198
.00089178
-00091104
. 00093030
.00094941
.00096815
.00098693
.00100563
.00102391
.00104223
.00106470
.00108310
-00110038
.00111769
.00113504
-00115241
. 00116945
.00118631
00120320
.00122012
. 00123707
.00125405

25.
25.
25.
25.
25.
25

24.

24.
24.

24.

24,
24.

24.

24,
23
23.
23.
23.
23

23.
23.
23
22

22.
22,

22.
22
22
22
22

46409363
41842419
34007257
24362892
20000011

.09893769

97098666
83348530
70173043
56271046
43243557
29441983
16375226
03557914

. 90487295

78133148
66195172
53824931

.42086834
23.

39999861
29240555
16585785

.04518098
. 93002087

82006210
70777947
59639484

. 48973840
.38755268
-28959948
.19565994

1638.05014
1681.42061
1721.899%90
1760.20364
1800,02423
1835.65717
1868.67235
1899.99116
1930.45391
1959,39560
1987.70589
2014,52623
2040.70088
2065.99632
2090.16757
2113,76650
2136.65480
2158,39978
2179.59793
2205.03779
2225.00785
2243.16503
2260.83387
2278.01142
2294.69526
2310.52344
2325.67944
2340.36731
2354,58435
2368.32789
2381.59534



1.345770E+08
60000.00000
1.349098E+08
60000.00000
1.352407E+08
60000.00000
1.358971E+08
60000.00000
1.367504E+08
60000.00000
1.371990E+08
600Q0.00000
1.376805E+08
60000. 00000
1.381560E+08
60000.00000
1.386255E+08
60000.00000
1.390650E+08
60000.00000
1.394188E+08
60000.00000
1.397670E+08
60000.00000
1.401096E+08
60000.00000
1.404464E+08
60000. 00000
1.407773E+08
60000.00000
1.410699E+08
60000.00000
1.413065E+08
60000. 00000
1.415407e+08
60000. 00000
1.415407E+08
60000.00000
1.417490E+08
60000.00000
1.423513E+08
60000.00000
1.425577E+08
60000, 00000
1.427627E+08
60000.00000
1.429564E+08
60000.00000
1.431008E+08
60000.00000
1.432439£+08
60000, 00000
1.433858E+08
60000.00000
1.435264E+08
60000, 00000
1.436657E+08
60000.00000
1.438017E+08
60000.00000
1.439364E+08
60000.00000
1.440703E+08
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.340470E+12
.306150E+12
.272953E+12
.209709€e+12
.153550E+12
.094641E+12
-039711E+12
.987857E+12
.938819E+12
.892041E+12
.846606E+12
.803445E+12
.762384E+12
.723268E+12
.685956E+12
.649940E+12
.614932E+12
.581460E+12
.546893E+12
.516032E+12
.490589E+12
.462130E+12
.434801E+12
.408438E+12
.382616E+12
.357762E+12
.333821E+12
.310743E+12
.288482E+12
.266975E+12
.246202E+12
.226131E+12

. 00005750
.00005850
.00005950
.00006150
.00006350
. 00006550
. 00006750
. 00006950
.00007150
. 00007350
. 00007550
00007750
.00007950
. 00008150
. 00008350
.00008550
. 00008750
00008950
.00009150
. 00009350
00009550
.00009750
.00069950
00010150
.00010350
.00010550
.00010750
.00010950
.00011150
.00011350
-00011550

.00011750
Page 8

.00127057
.00128707
.00130360
.00133675
.00137160
.00141019
.00144129
.00147251
.00150384
.00153503
.00156549
.00159607
.00162675
.00165755
.00168846
.00171916
£.00174931
.00177957
.00181170
.00185130
.00188523
.00191465
.00194416
.00197357
.00200213
.00203078
.00205951
.00208833
.00211723
.00214633
.00217551
.00220476

22.09691173
22.00126308
21.90931910
21.73583704
21.60000032
21.52957946
21.35246998
21.,18715042
21.03266162
20.88473564
20.73502332
20.59444231,
20.46232313
20.33806068
20.22111422
20.10710961
19,99209756
19.88346165
19.79999882
19.79999882
19.74060827
19.63742155
19.53927201
19.44401282
19.34427005
19.24909455
19.15824813
19.07150227
18.98864776
18.91039592
18.83561057
18.76389259

2393.
2405,

2417,

2438.

2459.
2480,

2494,

2507.
2518.
2527.

2535,

2541.

2545

2545

2549,
2548,
2544.
2540.
2539,
2543
2546.
2548.
2549,
2549,
2547.
2543,
2540,

99827
91472
37870
93924
59723
09592
54147
36209
53951
98150
57166
58333

. 99844
2548.
2549,

79850
96459

.99137
2541,
2543.
2547,

01847
55145
09008
59126
59261
37926
15038
77626

.30559

10068
15220
45044
98551
15396
61371
06271



60000.00000
1.442035E+08
60000.00000
1.443360E+08
60000.00000
1.444561e+08
60000.00000
1.445477E+08
60000.00000
1.446387E+08
60000.00000
1.447291e+08
60000.00000
1,448188E+08
60000, 00000
1.449079E+08
60000. 00000
1.449963E+08
60000.00000
1.450831E+08
60000. 00000
1.451683E+08
60000.00000
1.455127E+08
60000.00000
1.466286E+08
60000. 00000
1.476109E+08
60000.00000
1.476109E+08
60000.00000
1.476109E+08
60000.00000
1.476109E+08
60000.00000
1.476109eE+08
60000. 00000
1.476109eE+08
60000.00000
1.476109E+08
66000.00000
1.476109E+08
60000.00000
1.476109E+08
60000.00000
1.476109E+08
60000, 00000
1.476109e+08
60000.00000
1.476109E+08
60000.00000
1.476109E+08
60000.00000
1.476109€E+08
60000.00000
1.476109e+08
60000.00000
1.476109E+08
60000.00000
1.476109e+08
60000. 00000
1.476109e+08
60000, 00000

e
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Greenwich Hospiatl caisson Analysis.lpo

.206724E+12
.187950E+12
.169685E+12
.151774E+12
.134421E+12
.117599E+12
.101284E+12
.085452E+12
.070084E+12
.055150E+12
.040633E+12
.014026E+12
.940921E+11
.743296E+11
.492664E+11
.254604E+11
.028191E+11
.812593E+11
.607051E+11
LA410879E+11
. 223450E+11
.044192E+11
.872583E+11
-708143E+11
.550431E+11
.399044E+11
.253608E+11
.113780E+11
.979240E+11
.849695E+11
. 724872E+11

.00011950
.00012150
.00012350
.00012550
. 00012750
.00012950
.00013150
.00013350
.00013550
.00013750
.00013950
.00014350
.00014750
.00015150
.00015550
. 00015950
.00016350
.00016750
.00017150
.00017550
.00017950
.00018350
. 00018750
.000192150
.00019550
.00019950
.00020350
.00020750
.00021150
.00021550
.00021950

Page 9

.00223406
.00226343
.00229257
. 00232106
.00234961
.00237821
. 00240688
-00243561
. 00246439
.00249331
.00252234
. 00258300
. 00265500
.00272700
.00279161
.00284904
. 00290562
. 00296239
.00302048
.00307948
.00313859
.00319783
.00325719
.00331668
.00337630
.00343701
.00349848
.00356013
.00362130
.00368094
.00374074

18
18

18.

18

18.
18.
18.
18.
18.
18.
18.
18,
18.
18.
17.
17.
17.
17.
17.
17.
17.
17.
17.
17.
17.
17.
17.
17.
17.
17.
17.

.69508749
.62906331
56330627
.49448508
42828387
36458033
30326825
24424142
18740970
13314646
08128113
00000054
00000054
00000054
95249325
86230022
77137655
68590206
61214668
54688531
48519665
42685860
37167484
31946188
27005559
22813910
19154626
15723544
12199765
08094698
04210430

2536.50098
2535.67498
2539.31266
2542.30686
254481837
2546.84171
2548,37148
2549.40211
2549.92799
2548.64882
2545.76670
2539.54654
2531.33751
2536.,11274
2542.59046
2546.22982
2548.58970
2549,81715
2547 .89887
2543.23389
2538.54800
2533.84083
2529.11178
2524.36038
2519,58600
2525.91152
2532.13975
2537.47803
2541.78712
2544 .97865
2547.40472




Greenwich Hospiat] Caisson Analysis.l1po
1.476109E+08 6.604516E+11 .00022350 .00380070 17.00537306 2549.04722
60000.00000

ynfigtored (Nominal) Moment Capacity at Concrete Strain of 0.003 = 147610.93014
in-kip

Computed Values of Load Distribution and peflection
for Lateral Loading for Load Case Number 1

Pile-head boundary conditions are Shear and Moment (BC Type 1)
Speciftied shear force at pile head 43263.000 1bs
Specified moment at pile head 58501948.000 in-1bs
specified axial Toad at pile head 80928.000 Tbs

Non-zero moment for this Toad case indicates the pile-head may rotate under
the applied pile-head loading, but is not a free-head (zero moment )condition.

Esgﬁpth peflect. Moment Shear Slope Total Flx. Rig. Soil Res.
N X y M v 5 Stress ET p
in in Tbs-in Tbs Rad. 1bs/in**2 1bs-in**2 1bs/in

0.000 .563464 5.85E+07  43263. -.003852 481.875 4.05e+12  0.000
O.gg?SSO .465181 5.97e+07 42182. -.003460 491.300 4.05e+12 -138.438
9925?320 .377545 6.07E+07 33828. -.003060 499.895 4,04E+12 -777.981
sggg:é%g .300752 6.13e+07 1177.278 -.002654 504.242 4.04E+12 -1745.676
1%89?520 .234892 6.06E+07 -58955. -.002248 498.481 4.04E+12 -2632.089
3%?2%400 .179820 5.80e+07 -1.33E+05 -.001853 477.837 4.06E+12 -3408.967
6%2%?280 .132953 5.32e+07 -2.26E+05 -.001697 438.877 2.24E+13 -3413.931
8§§£?i60 .088164 4.59E+07 -3.11E+05 -.001637 380.243 2.25E+13 -2856.291
152%?628 .044846 3.66E+07 -3.75E+05 -.001588 305.181 2.26E+13 -1754.268
léi%Fggg .002699 2.61E+07 -4.01E+05 -.001550 220,122 2.27e+13 -123.726
légg?ggg -,038615 1.56E+07 -3.76E+05 -.001526 134.590 2.28E+13 2029.488
1ég§?gg3 -.079431 6.47e+06 -2.87E+05 -.001513 61.166 2.28E+13 4708.463
;é§§E§§§ -.120033 8.25e+05 -1,18E+05 -.001509 15.507 2.28E+13 7921.902

Please note that because this analysis makes computations of ultimate moment
cagacity and pile response using nonlinear bending stiffness that the above
values of total stress due to combined axial stress and bending may not be
representative of actual conditions.

Qutput verification:
Page 10
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Computed forces and moments are within specified convergence limits.

Output summary for Load Case No. 1:

.56346407 1in
-.00385172
61268018. 1bs-in
-400915.81603 Tbs
80.64000000 in
245.28083 in

Pile-~-head deflection

Computed sTope at pile head
Maximum bendin% moment

Maximum shear force

pepth of maximum bending moment
bepth of maximum shear %orce
Number of iterations

Number of zero deflection points

Definition of Symbols for Pile-Head Loading Conditions:

Type 1 = shear and Moment, y = pile-head displacment in

Type 2 = Shear and Slope, M = Pile-head Moment Tbs-in

Type 3 = shear and Rot. Stiffness, V = Pile-head Shear Force lbs

Type 4 = Deflection and Moment, S = Pile-head Slope, radians

Type 5 = Deflection and Slope, R = Rot. Stiffness of Pile-head in-1bs/rad

toad Pile-Head Pile-Head Axial Pile-Head Max1mum Max i mum

Type Condition Condition Load peflection Moment Shear

1 2 Tbs in in-Tbs Tbs
1 v= 43263. M= 5.85E+07 80928.0000 .5634641 6.1268e+07 -400916.
o Computed Pile-head Stiffness Matrix Members o
K22, K23, K32, K33 for Ssuperstructure
Top vy Shear React. Mom. React. K22 K32
in Tbs in-Ths Tbs/in in-Tbhs/in
.00115426 4326.30006 874429.06953 3748115. 7.575667E+08
.00347467  13023.46070 2632294. 3748115. 7.575667E+08
00550722 20641.69684 4172087. 3748115. 7.575667e+08
.00694934  26046.92140 5264588. 3748115. 7.575667E+08
.00806793  30239.53930 6111997. 3748115, 7.575667E+08
.00898189  33665.15755 6804381. 3748115. 7.575667E+08
.00975463  36561.47651 7389783. 3748115. 7.575667E+08
.01042401  39070.38211 7896881, 3748115. 7.575667E+08
.01101444  41283.39369 8344174. 3748115, 7.575667E+08
.01154260  43263,00000 8744291. 3748115. 7.575667E+08
Top Rota. Shear React. Mom. React. K23 K33
rad Ths in-1bs Ths/rad in-1bs/rad

.00003160 239392.33409 5850195. 7.575667E+08 1.851310e+11
.00009523 72066.77141 17610841, 7.567544E+08 1.849269E+11
00015125 114236.31824 27912523, 7.552579E+08 1.845398E+11

Page 11



.00019117
.00022224
.00024768
.00026923
.00028794
.00030447
.00032213

K22
K23
K32
K33

I n

Greenwich Hospiatl Caisson Analysis.lpo

144164.03223
167382.33072
186356.10987
202400.27478
216299.97406
228561.61068
239538.87859

abs(Shear Reaction/Top y)
abs(Shear Reaction/Top Rotation)
abs(Moment Reaction/Top y)

abs (Moment Reaction/Top Rotation)

The analysis ended normaily.

35221682.
408911Q7.
45523364.
49439882.
52832523,
55825046.
58501948,

i B BN Bt BN RN |

Page 12

7.540985E+08
. 331599E+08
-524132E+08
. 517610E+08
.511868E+08
.506894E+08
.436171E+08

R e

.842389E+11
.839952E+11
-838007E+11
.836310E+11
.834817E+11
.833522E+11
.816116E+11



Lateral Deflection (in)
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Bending Moment (in-kips)
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Shear Force (kips)

[ ]
(=]
—

-450

-500

(u) wdeg




SITE NAME SREEN] e " |ECP-CELL #

LATITUDE fjj@f;gg,%ﬁ 17 ;g;gj LONGITUDE

Additional Comments: STRUCTURE TYPE

700 Mhz - LTE ANTENNA ADD ALPHA BETA

EQUIPMENT TYPE Lucent Lucent Lucent A
ANTENNA TYPE LNX-6514DS-T4M LNX-6514DS-T4M LNX-6514DS-T4M
QTY OF ANTENNAS PER FACE 1 1 1
ORIENTATION (DEG) 30 150 270
DOWN TILT ( MECH /DEG ) 0 0 0
RADCTR (FT AGL) 124 124 124

TMA - QTY / MODEL

DIPLEXER - QTY / MODEL

MCPA BRICKS (QTY)

850 Celluar - Current Config ALPHA BETA GAMMA
EQUIPMENT TYPE Modcell 4.0 HD Modcell 4.0 HD Modcell 4.0 HD
ANTENNA TYPE DBB844G65A-XY DBB844G65A-XY DB844G65A-XY
QTY OF ANTENNAS PER FACE 2 2 2
ORIENTATION (DEG) 30 150 270
DOWN TILT ( MECH/DEG ) 0 0 0

RAD CTR (FT AGL) 124 124 124

TMA - QTY / MODEL

DIPLEXER - QTY / MODEL

MCPA BRICKS (QTY)

850 Celluar - Future Config ALPHA BETA GAMMA
EQUIPMENT TYPE Modcell 4.0 HD Modcell 4.0 HD Modcell 4.0 HD
ANTENNA TYPE DB844G65A-XY DB844G65A-XY DBB44G65A-XY
QTY OF ANTENNAS PER FACE 2 2 2
ORIENTATION (DEG) 30 150 270
DOWNTILT (MECH/DEG ) 0 0 0

RAD CIR (FT AGL) 124 124 124

TMA - QTY / MODEL

DIPLEXER - QTY / MODEL

MCPA BRICKS (QTY)

1900 Cellular - Current Config ALPHA BETA GAMMA
EQUIPMENT TYPE PCS Modcell 4.0 PCS Modcell 4.0 PCS Modcell 4.0
ANTENNA TYPE 948F65T2E-M_2 948F65T2E-M_2 948F65T2E-M_2
QTY OF ANTENNAS PER FACE 2 2 2
ORIENTATION (DEG) 30 150 270
DOWN TILT (MECH/DEG ) 0 0 0

RAD CTR (FT AGL) 124 124 124

TMA - QTY / MODEL

DIPLEXER - QTY / MODEL

MCPA BRICKS (QTY)

1900 Cellular - Future Config ALPHA BETA GAMMA
EQUIPMENT TYPE PCS Modcell 4.0 PCS Modcell 4.0 PCS Modcell 4.0
ANTENNA TYPE MG D3-800T0 MG D3-800T0 MG D3-800T0
QTY OF ANTENNAS PER FACE 1 1 1
ORIENTATION (DEG) 30 150 270
DOWN TILT (MECH/DEG ) 0 0 0

RAD CIR (FT AGL) 124 124 124

TMA - QTY / MODEL

DIPLEXER - QTY / MODEL

MCPA BRICKS (QTY)




NUMBER OF CABLE'S NEEDED ESTIMATED CABLE LENGTH
AINLINE SIZE 15/8" |TOTAL # OF MAINLINES 18 |[MAINLINE (FT) 154
JUMPER SIZE 1/2" |TOTAL # OF TOP JUMPERS 18 [TOP JUMPER (FT) 10
TX/RX FREQUENCIES TX POWER OUTPUT
Cellular A-Band PCS F-Band 700 Mhz C - Blo{Cellular (Watts) 20
TX - 869-880,890-891.5 MHz TX-1970-1975 TX - 746-757 PCS (Watts) 16
RX - 824-835,845-846.5 MHz RX - 1890-1895 RX - 776-787 LTE (Watts) 40
ALPHA BETA GAMMA
Ant. | Freq. Fune. Color Code | Ant. Freq. Func. Color Code Ant. Freq. Func. Color Code
Al 800 | Tx1/Rx0 RED A7 800 Tx2/Rx0 BLUE Al3 800 Tx3/Rx0 GREEN
A2 1900 | Tx1/Rx0 RED/ A8 1900 Tx2/Rx0 BLUE/ WHITE Al4 1900 Tx3/Rx0 GREEN/WHITE
WHITE
A3 700 | Tx1/Rx0 RED/ A9 700 Tx2/Rx0 BLUE/ ORANGE Al5 700 Tx3/Rx0 GREEN/ORANGE
ORANGE
Ad 700 | Tx4/Rx1 | RED/RED/ Al10 700 Tx5/Rx1 BLUE/BLUE/ Al6 700 Tx6/Rx1 GREEN/GREEN/
ORANGE ORANGE ORANGE
A5 | 1900 | Tx4/Rx1 | RED/RED/ | Al11 | 1900 | Tx5/Rxl BLUE,/BLUE/ Al7 1900 | Tx6/Rxl | GREEN/GREEN; WHITE
WHITE WHITE
A6 800 | Tx4/Rx1 | RED/RED Al2 800 Tx5/Rx1 BLUE/BLUE Al8 800 Tx6/Rx1 GREEN/GREEN
RF ENGINEER RF MANAGER INITIALS DATE
Prepared By : Dany Bustamante Steve Weatherbee DB 11/16/2009

Site Configuration




“PANDREW,

DB844G65ZAXY

Directed Dipole™ Antenna

Base Station Antenna
Directed Dipole™

Frequency (MHz) :
Polarization :

Gain (dBd/dBi) :

Azimuth BW (Deg.):
Elevation BW (Deg.):
Beam Tilt (Deg.):

USLS* (dB) :

Null Fill (dB) :
Front-To-Back Ratio* (dB) :
VSWR:

PIM3 @ 2 x 20w (dBc) :
Max. Input Power (Watts) :
Impedance (Ohms) :
Lightning Protection :

MECHANICAL

Weight :
Dimensions (LxWxD) :

Max. Wind Area :

Max. Wind Load (@ 100 mph) :

Max. Wind Speed :
Hardware Material :
Connector Type :

Color:

Standard Mounting Hardware :

Standard Downtilt
Mounting Hardware :

806 - 896 870 - 960
Vertical Vertical
13.5/15.6 13.8/15.9
65 65

15 15

0 0

15 15
<20-25 <20-25
40 40
<1.33:1 <1.33:1
-150 -150

500 500

50 50

dc Ground dc Ground

54 kg (121b)

1,219 x 254 x 203 mm
(48 x 10 x 8in)

0.09 m? (1 ft*)

235.7 N (53 Ibf)

241

Galvanized steel
7-16 DIN Female
(1, Back)

Light gray
DB380

DB5083

(]
n
m Strong upper side lobe suppression
]

Low profile appearance and low wind loading for easier zoning approvals

km/h (150 mph)

Exceptional azimuth roll-off, reducing sector-to-sector interference and softer hand-offs

Air dielectric feed system, no screws, rivets, welds or solder in RF element feed path

Andrew Corporation

2601 Telecom Parkway

Richardson, Texas U.S.A 75082-3521
Tel: 214.631.0310

Fax: 214.631.4706

Toll Free Tel: 1.800.676.5342

Fax: 1.800.229.4706
www.andrew.com

* - Indicates Typical
10/11/2007
dbtech@andrew.com

Information correct at date of issue but may be subject to change without notice.




MG D3-800Tx

Xpol GSM1800+PCS & UMTS Panel Antenna

15.9 dBd/18 dBi
WIDE BAND 1710-2170 MHz
Ho65°V 6.5°
L Electrical Specifications
Antenna Model MG D3-800Tx
Frequency Range (MHz) 1710-1880 [ 1850-1990 | 1920-2170
Impedance 50 Ohms
VSWR 1.40:1
Polarization +45°
Isolation between Ports (dB) 30
Average Gain (dBd/dBi) 15.7/17.8 | 159/18 | 16.15/18.25
Horizontal Beamwidth (deg) 65°+5°
Vertical Beamwidth (deg) 6.5°40.5° | 6.3°+0.5° | 6.3°+0.5°
Electrical Tilt (deg) Fixed 0°-14°
Sidelobe Suppression (dB) 18 ] 18 | 18
Front to Back Ratio (dB) @180°+20° 30
Polarization Isolation (dB) @3 dB
Beamwidth 20
Maximum Power per Input (w) 250
Intermodulation Products (dBc) -150
Connectors 2 x 7/16 Female
Connector Position Antenna Bottom

Mechanical & Environmental Specifications l

Dimensions (mm) 1380 x 160 x 90
Survival Wind Speed 200 km/h
Front Windload (N) @ 160 km/h 335
Lateral Windload (N) @ 160 kmv/h 188
Antenna Weight (kg) 7
Clamps Weight (kg) 2
Mast Mounting 50 to 135 mm
Radome Color Grey
Grounding All metallic parts are DC grounded
Temperature Range -55 to +60°C
Humidity 100 %
| Shipping Specifications —l
Dimensions (mm) 1580 x 340 x 210
Weight (kg) 12
Material Cardboard and Foam

Ctra, Campo Real, Km 2,100
28500 Arganda del Rey
Madrid-Spain

= Phone: 34 91 876 06 81
HVMS A Fax: 34 91 876 07 09
x E-mail: telecom.commercial@rymsa.com

Web: www.rymsa.com

Index 59



Product Spec

INX-6514DS-TAM

DualPol® Antenna, 698-896 MHz, 65° horizontal beamwidth, fixed electrical tilt

fications

o

A

A CommScope Company

NDREW.

e Broadband, providing future-ready single antenna for application in 700 MHz and
existing 850 MHz cellular operation

¢ Air dielectric design provides superior PIM performance with repeatable antenna-to-
antenna gain and pattern consistency

Single piece radome provides long term mechanical stability

e Proven core design technology, with over 1,000,000 similar antennas deployed
¢ Exceptional USLS pattern shaping for optimizing coverage and interference mitigation

- antennas
CHARACTERISTICS
General Specifications
Antenna Type DualPol®
Brand DualPol®

Operating Frequency Band 698 - 896 MHz

Electrical Specifications

Frequency Band, MHz

Beamwidth, Horizontal, degrees

Gain, dBd

Gain, dBi

Beamwidth, Vertical, degrees

Beam Tilt, degrees

Upper Sidelobe Suppression (USLS), typical, dB
Front-to-Back Ratio at 180°, dB

Isolation, dB

VSWR | Return Loss, db

Intermodulation Products, 3rd Order, 2 x 20 W, dBc
Input Power, maximum, watts

Polarization

Impedance, ohms

Lightning Protection

www.commscope.com/andrew

©2009 CommScope, Inc. Al rights reserved.

All trademarks identified by ® or ™ are registered trademarks or trademarks, respectively, of CommScope.All specifications are subject fo change.

See www.commscope.com/andrew for the most current information.

for LTE applications
e Specifically designed to have physical dimensions similar to most existing cellular

698-806
66
13.8
15.9
12.0
4
18
33
30
1.35:1 | 16.5
-150
500
+45°
50
dc Ground

806-896
64
14.5
16.6
11.0
4
18
33
30
1.35:1 | 16.5
-150
500
+45°
50
dc Ground

Join the Evolution . . Y
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- “PANDREW.

CIFS

A CommScope Company

Product Speciticat

INX-6514DST4M

Mechanical Specifications

Color Light gray
Connector Interface 7-16 DIN Female
Connector Location Bottom
Connector Quantity 2

Wind Loading, maximum 617.7 N @ 150 km/h
138.9 Ibf @ 150 km/h

Wind Speed, maximum  241.4 km/h | 150.0 mph

Dimensions

Depth 181.0 mm | 7.1in
Length 1847.0 mm | 72.7in
Width 301.0mm | 11.9in
Net Weight 17.0kg | 37.51b

Regulatory Compliance/Certifications

Agency Classification
RoHS 2002/95/EC Compliant by Exemption
China RoHS SJ1/T 11364-2006 Above Maximum Concentration Value (MCV)

a0

INCLUDED PRODUCTS

: MTG-L-STD
[ 4 Downtilt Mounting Kit for panel Antennas

www.commscope.com/andrew Join the Evolution . Qe i

©2009 CommScope, Inc. All rights reserved.

All rademarks identified by ® or ™ are registered trademarks or trademarks, respectively, of CommScope.All specifications are subject to change. page 2 of 3
12/1/2009

See www.commscope.com/andrew for the most current information.



