STATE OF CONNECTICUT

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

Daniel F. Caruso
Chairman

August 2, 2010

Kenneth C. Baldwin, Esq.
Robinson & Cole LLP
280 Trumbull Street
Hartford, CT 06103-3597

RE: EM-VER-007-100224 — Cellco Partnership d/b/a Verizon Wireless notice of intent to modify an
existing telecommunications facility located at 1657 Wilbur Cross Parkway, Berlin, Connecticut.
Modification.

Dear Attorney Baldwin:

In addition to the Connecticut Siting Council (Council) acknowledgement dated April 6, 2010 (filing dated
February 24, 2010), the Connecticut Siting Council (Council) hereby acknowledges your notice to modify

this existing telecommunications facility, pursuant to Section 16-50j-73 of the Regulations of Connecticut

State Agencies.

The proposed modifications are to be implemented as specified here and in your notice dated July 13, 2010,
including the placement of all necessary equipment and shelters within the tower compound. The
modifications are in compliance with the exception criteria in Section 16-50j-72 (b) of the Regulations of
Connecticut State Agencies as changes to an existing facility site that would not increase tower height, extend
the boundaries of the tower site, increase noise levels at the tower site boundary by six decibels, and increase
the total radio frequencies electromagnetic radiation power density measured at the tower site boundary to or
above the standard adopted by the State Departiment of Environmental Protection pursuant to General Statutes
§ 22a-162. This facility has also been carefully modeled to ensure that radio frequency emissions are
conservatively below State and federal standards applicable to the frequencies now used on this tower.

This decision is under the exclusive jurisdiction of the Council. Please be advised that the validity of this
action shall expire one year from the date of this letter. Any additional change to this facility will require
explicit notice to this agency pursuant to Regulations of Connecticut State Agencies Section 16-50j-73. Such
notice shall include all relevant information regarding the proposed change with cumulative worst-case
modeling of radio frequency exposure at the closest point of uncontrolled access to the tower base, consistent
with Federal Communications Commission, Office of Engineering and Technology, Bulletin 65. Any
deviation from this format may result in the Council implementing enforcement proceedings pursuant to
General Statutes § 16-50u including, without limitation, imposition of expenses resulting from such failure
and of civil penalties in an amount not less than one thousand dollars per day for each day of construction or
operation in material violation.

Thank you for your attention and cooperation.

Ex¥¢cutive Director
SDP/MP/laf

¢:  The Honorable Adam P. Salina, Mayor, Town of Berlin
Denise McNair, Interim Town Manager, Town of Berlin
Hellyn Riggins, Town Planner, Town of Berlin
Berlin Volunteer Fire Department
P AA
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KENNETH C. BALDWIN
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Direct (860) 275-8345

Michael Perrone

Siting Analyst kg §
Connecticut Siting Council i j
10 Franklin Square S

New Britain, CT 06051 CONNECTIo -
SITING o el
Re:  Cellco Partnership d/b/a Verizon Wlirl}izgsSCOUN CiL

EM-VER-007-100224 — 1657 Wilbur Cross Parkway, Berlin, Connecticut
Dear Mr. Perrone:

On April 6, 2010, the Siting Council acknowledged receipt of Cellco’s notice
of intent to modify the above-referenced telecommunications facility. This
modification involved the removal of six (6) existing PCS antennas and the
installation of three (3) new PCS antennas and three (3) LTE antennas. The existing
antennas are currently served by twelve (12) coax cables located inside the tower.

To address a recently identified increase in network capacity demands in the
Berlin area, Cellco intends to install six (6) additional coax cables, two cables each
for it three (3) LTE antennas. The existing twelve (12) coax cables will continue to
serve the existing cellular antennas (six (6) antennas/six (6) coax cables) and PCS
antennas (three (3) antennas/six (6) coax cables). The six (6) additional cables can
not, however, fit inside the existing monopole and will therefore be attached to the
outside of the tower structure.

Attached to this letter is an updated Structural Analysis for the previously-
authorized antenna modifications and the installation of the six (6) additional coax
cables attached to the outside of the tower. This analysis confirms that the tower can
support all of the proposed modifications.

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

Sincerely,
Kenneth C. Baldwin

10512226-v1
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Attachment

Copy to:
Sandy M. Carter
Brian Ragozzine
Mark Gauger




DETAILED STRUCTURAL ANALYSIS AND
EVALUATION OF AN EXISTING 176’
MONOPOLE FOR PROPOSED ANTENNA
ARRANGEMENT

Site: Berlin Fire Department
Address: 1657 Wilbur Cross Parkway,
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prepared for

veri ONvireless

Verizon Wireless

99 East River Drive
East Hartford, Connecticut 06108

prepared by

URS

URS CORPORATION

500 ENTERPRISE DRIVE, SUITE 3B
ROCKY HILL, CT 06067

TEL. 860-529-8882
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1. EXECUTIVE SUMMARY

This report summarizes the structural analysis of the existing 176’ steel tapered monopole
structure, located at 1657 Wilbur Cross Parkway in Berlin, CT. The analysis was conducted in
accordance with the 2005 Connecticut State Building Code and the TIA/EIA-222-F standard for a
wind velocity of 80 mph (fastest mile) and 69 mph (fastest mile) concurrent with 0.5” ice. The
antenna loading considered in the analysis consists of all existing and proposed antennas,
transmission lines, and ancillary items as outlined in the Introduction Section of this report.

The proposed Verizon Wireless installation is as follows:

Proposed Antenna and Mount Carrier Antenna Center Elevation
Remove:
(6) LPA-185080 / 8CF 2 panel antennas Wonzon
(two per sector) (Existing)
Install:

@14
%)nI;N;-fg‘Lilt)osr;T4M-750_4 panel antennas . (113’ above base plate)
(1) BXA-185060/12CF 2 panel antenna worizon
(Alpha Sector) (Proposed)

(2) MG D3-900T0 panel antenna
{Beta and Gamma Sectors)

Mounted on existing platform

The results of the analysis indicate that the tower structure has the capacity to support the
proposed loading conditions. The tower and its foundation are considered structurally
adequate with the wind load classification specified above and the proposed antenna
loading.

This analysis is based on:

1) The tower structure’s theoretical capacity, not including any assessment of the
condition of the tower.

2) Geotechnical investigation and report performed by Dr. Clarence Welti, P.E., P.C.
dated June 11, 2002.

3) Tower geometry and structural member sizes utilized in the preparation of this report
obtained from manufacturers original design documents for a 176’ tapered steel
monopole, prepared by Engineered Endeavors, Inc., EEl Job #: 11129, signed and
sealed September 16, 2002.

4) Foundation geometry utilized in the preparation of this report obtained from
manufacturers original design documents for a 176; tapered steel monopole,
prepared by Engineered Endeavors, Inc., EEl Job # 11129, signed and sealed
September 20, 2002.

5) Previous structural analysis performed by URS Corp, project number VS1-034 /
36922118, signed and sealed September 29, 2005.

6) Previous structural analysis performed by URS Corp, project number VZ1-005 /
36912556, signed and sealed February 21, 2006.

7) Previous structural analysis performed by Natcomm Consulting Engineers, Inc.,
project number 08007.C05, signed and sealed February 14, 2008.

8) Site documentation and visual verification of existing appurtenances conducted from
grade by URS during July 2008.

36931194.00000 176’ EEI Monopole 6/23/2010
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1. EXECUTIVE SUMMARY - continued

9) Previous structural analysis performed by URS Corp, project number PWS-002 /
369235632, signed and sealed July 18, 2008.

10) Previous structural analysis performed by URS Coarp, project number MXN-003 /
36924391, signed and sealed April 7, 2010.

11) Antenna and mount configuration as specified within Section 2 and 6 of this report.

This report is only valid as per the assumptions and data utilized in this report for antenna
inventory, mounts and associated cables. The user of this report shall field verify the assumption
of the antenna and mount configuration as well as the physical condition of the tower. Notify the

engineer in writing immediately if any of the information in this report is found to be other than
specified.

If you should have any questions, please call.

Sincerely,

Righas A. Sambor, P.E. 2, Q@’C g?',.' &
nior Structural Engineer %f@sloiy%'a\\@‘:
"”"lumemﬁ‘““\
RAS/mjk
cc: MJE, ICA — URS, CF/Book
36931194.00000 176’ EEl Monopole 6/23/2010
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INTRODUCTION

The subject tower is located at 1657 Wilbur Cross Parkway in Berlin, CT. The structure is an
existing 176" steel tapered monopole structure, designed and manufactured by Engineered

Endeavors, Inc.

The inventory is summarized in the table below:

Antenna
Antenna Type Carrier Mount Centerline Cable
Elevation
. (2)15/8"
(2) Dipole antennas (within monopole)
I - 2)15/8"
2) Grid Dishes Town (existin . (
@ (exsting) Low-Profile Platform 176 (W"“('g)'z‘%r;gfm'e)
(2) Omni antennas (within monopole)
(1) 4- Bay Dipole antenna Town (reserved) () 158
(within monopole)
(3) Powerwave 7770 panel
antennas and AT&T/Cingular ) \ (6) 15/8”
(6) Powerwave LGP21401 (existing) Cluster/Fipe Mounted 170 (within monopole)
TMA’s
(6) EMS DR65-19-00DPQ (12) 1 5/8"
antennas and (6) Decibel | T-Mobile (existing) S
PCS 1900 TMA's (within monopole)
(3) T-Arms 160"
(3) EMS DR65-19-00[?PQ T-Mobile (12) 1 5/8”
antennas and (6) Decibel (reserved) (within monopole)
PCS 1900 TMA’s
(1) 4- Bay Dipole antenna . N
and Town (existing) (Iist:dAarlr)r:)ve) 160 (with(ii)r;:rfgpole)
(1) Grid Dish
. . I Modified Low-Profile , (3) 1/2*
(3) Andrew VHLP2.5 Dishes |Clearwire (existing) Platform 154 (within monopole)
(6) Dapa 48000 antennas Sprint/Nextel Modified Low-Profile 150" (12) 1 5/8"
(6 existing) (existing) Platform (within monopole)
(3) Kathrein 840 10054 Modifi )
. ) - odified Low-Profile , (6) CAT 5
(3) Samsung Remote Radio |Clearwire (existing) Platform 150 (within monopole)
Heads
. . - Modified Low-Profile , (n1/2
(1) Andrew VHLP2.5 Dishes |Clearwire (existing) Platform 146 (within monopole)
(1) 2-Bay Dipole antenna Town (existing) 6’ Extension Arm 130° (1) 15/8°
(within monopole)
. . (6) 15/8”
(3) Kathrein 742 213 panel Pocke{ereless Flush mount assembly 124 (Andrew AVA7-50 exterior of
antennas (existing)
monopole)
12) 1 5/8”
(4) Antel LPA 80063/6CF . . [
(2)RWAB0013 Verizon (existing) (within mqnopole)
Low-Profile Platform 14 (existing)
(3) LNX-6514DS-T4M-750_4 Verizon (existing) (6) 15/8”
(1) BXA-185060/12CF 2 & (proposed) (outside monopole)
(2) MG D3-900T0 prop (proposed)
(1) 4-Bay Dipole antenna - , . , (2)15/8"
(1) Grid Dish Town (existing) 6’ Extension Arm 100 (within monopole)
Sprint/Nextel , (1) 1/2
(1) GPS antenna (existing) Standoff Mount 75 (within monopole)
T-Mobile , (12
(1) VIC-100 GPS antenna (reserved) Standoff Mount 60 (within monopole)
(1) Scanner antenna Town (existing) Standoff Mount 60’ (1) 172

(within monopole)

Note: Base of structure established as 1.0ft above average grade.
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This structural analysis of the communications tower was performed by URS Corporation (URS)
for Verizon Wireless. The purpose of this analysis was to investigate the structural integrity of the
existing tower with its existing and proposed antenna loads. This analysis was conducted to
evaluate stress on the tower and the effect of forces to the foundation of the tower resulting from
existing and proposed antenna arrangement.

3. ANALYSIS METHODOLOGY AND LOADING CONDITIONS

The structural analysis was conducted in accordance with the 2005 Connecticut State Building
Code, TIA/EIA-222-F - Structural Standard for Steel Antenna Towers and Antenna Supporting
Structures, and the American Institute of Steel Construction (AISC) Manual of Steel Construction
- Allowable Stress Design (ASD).

The analysis was conducted using RISA Tower 5.3. Two load conditions were evaluated as
shown below which were compared to allowable stresses according to AISC and TIA/EIA.

Load Condition 1 = 80 mph (fastest mile) Wind Load (without ice) + Tower Dead Load
Load Condition 2 = 69 mph (fastest mile) Wind Load (with ice) + Ice Load + Tower Dead Load

Please note that wind pressure is a function of velocity squared. Under Load Condition 2, a 25
percent reduction in wind pressure is allowed by code to account for the unlikelihood of the full
wind pressure and ice load occurring at the same time. The same results may be achieved by
utilizing a lower wind pressure without taking the 25 percent reduction, as shown above.

The TIA/EIA standard permits a one-third increase in allowable stresses for towers and
monopoles less than 700 feet tall. For the purposes of this analysis, in computing the load
capacity the allowable stresses of the tower members were increased by one-third.

4. FINDINGS AND EVALUATION

Combined axial and bending stresses on the monopole structure were evaluated to compare with
allowable stresses in accordance with AISC. The calculated stresses under the proposed loading
were BELOW the allowable stresses (see table below). Detailed analysis and calculations for the
proposed load condition are provided in section 6 of this report. Additionally, the anchor bolts,
base plate and foundation were all found to be within the allowable limits.

TABLE 1: Proposed Tower Base Reactions vs. Original Design Reactions

. Proposed Original Design
Base Reactions Reactions Reactions
Axial Load (kips) 50 49.6
Shear (kips) 32 34.94
O.T. Moment (ft-kips) 3737 4306.5

Note: Original design reactions based on TIA/EIA 222-F with a wind speed of 85mph and 0.5in ice.

TABLE 2: Proposed Tower Component Stress vs. Capacity Summary

(CS::::'t‘i% ?1": 23 C%c:rrl‘:;:rlftrr‘\?/ (soziz::‘::;‘; Pass/Fail Comments:
Elevation
Pole Shaft (L3) 43'-86.13 74.2% Pass
Anchor Bolts Compression 75% Pass
Base Plate Bending 74% Pass
Caisson Foundation Flexure 59% Pass
36931194.00000 176’ EEI Monopole 6/23/2010
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5. CONCLUSIONS AND RECOMMENDATIONS

The results of the analysis indicate that the tower structure has the capacity to support the
proposed loading conditions. The tower and its foundation are considered structurally
adequate with the wind load classification specified above and the proposed antenna
loading.

Limitations/Assumptions:

This report is based on the following:

Tower inventory as listed in this report.

Tower is properly installed and maintained.

All members are as specified in the original design documents and are in good condition.

All required members are in place.

All bolts are in place and are properly tightened.

Tower is in plumb condition.

Al member protective coatings are in good condition.

All tower members were properly designed, detailed, fabricated, and installed and have been

properly maintained since erection.

9. Foundations were properly constructed to support original design loads as specified in the
original design documents.

10. All coaxial cable is installed within the monopole unless specified otherwise.

® NGO ODN

URS is not responsible for any modifications completed prior to or hereafter in which URS is not
or was not directly involved. Modifications include but are not limited to:

A. Adding antennas
B. Removing/replacing antennas
C. Adding coaxial cables

URS hereby states that this document represents the entire report and that it assumes no liability
for any factual changes that may occur after the date of this report. All representations,
recommendations, and conclusions are based upon information contained and set forth herein. If
you are aware of any information which conflicts with that which is contained herein, or you are
aware of any defects arising from original design, material, fabrication, or erection deficiencies,
you should disregard this report and immediately contact URS. URS disclaims all liability for any
representation, recommendation, or conclusion not expressly stated herein.

Ongoing and Periodic Inspection and Maintenance:

After the Contractor has successfully completed the installation and the work has been accepted,
the owner will be responsible for the ongoing and periodic inspection and maintenance of the
tower.

The owner shall refer to TIA/EIA-222-F for recommendations for maintenance and inspection.
The frequency of the inspection and maintenance intervals is to be determined by the owner
based upon actual site and environmentai conditions. It is recommended that a complete and
thorough inspection of the entire tower structural system be performed at least yearly and more
frequently as conditions warrant. According to TIA/EIA-222-F section 14.1, Note 1: It is
recommended that the structure be inspected after severe wind and/or ice storms or other
extreme loading conditions.
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6. DRAWINGS AND DATA
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RISA TOWER INPUT/OUTPUT SUMMARY
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17601

DESIGNED APPURTENANCE LOADING
TYPE | ELEVATION | TYPE | ELEVATION
17 Low Profie Pratform (Town) 176 840 10054 (Clearwire) 150
4 Bay Dipole (Town) 176 Remole Radio Heads U-RAS (Clearwire) 150
Omni (Town) 176 Remole Radio Heads U-RAS (Clearwire) 150
| Grid Dish (Town) 118 | Remole Radio Heads U-RAS (Cleanwire) 150
" Dipole (Town) 176 " Low Profile Platform (SprinVNextel) 150
| Grd Dish (Town) 176 ' (2) 48000 (SprinUNextel) 1150
| Omni (Town) 176 1(2) 48000 (SprintNextel) 150
4 Bay Dipole (reserved) (Town) 176 | VHLP2 5-180 (Clearwire) 146
17770.00 wi mount pipe (ATT/Cinguiar) 170 12 Bay Dipole (Town) 130
7770.00 wi mount pipe (ATT/Cingu'ar) 170 & Side Mount Standoft (Town) 130
o 8 % 8 & 7770.00 w/ mount pipe (AT/Cingular) 170 Valmont Uni-Tri Bracket (Pocket Wireless) 1255
° 8 e 12 - (2)LPG 21401 TMA (ATT/Cingular) 170 742 213 wimount pipe (Pocket Wireless) 124
N (2)LPG 21401 TMA (ATT/Cingu'ar) 170 742 213 wimount pipe (Pockel Wireless) 124
(2)LPG 21401 TMA (ATT/Cingu'ar) 170 742 213 wimount pipe (Pockel Wireless) 124
Valmont T-Arm (1) (T-Mobile) 160 | Valmont Uni-Tr Bracket (Pocket Wireless) T1225
Vaimont T-Arm (1) (T-Mobie) 160 RWAB0013 (Verizon) 114
' Valmont T-Arm (1) (T-Mobile) 160 | LPA-80063/CF (Verizon) 14
(2) DR65-19-00DPQ (T-Mobile) 160 )  RWAB0013 (Verizon) 14
|(2) DR85-19-00DPQ (T-Mobile) 160 TLPA800G3/ECF (Verizon) 114
(2) DR65-19-00DPQ (T-Mobile) 160 | LPA-B0063/6CF (Verizon) e
DR65-19-00DPQ (T-Mobile (reserved)) T160 TLPA-80063/6CF (Verizon) 114
| DR65-19-00DPQ (T-Mobile (reserved)) 160 B | BXA-185060/12CF 2 (Verizon) 1114
. DRG5-19-00DPQ (T-Mobie (reserved)) 160 LNX-6514DS-T4M (Verizon) 114
o (2) TMA 10°x8"x3" (T-Mobile) 160 Rymsa MG D3-900Tx (Verizon) 14
o (2) TMA 10'x8°x3" (T-Mobile) 160 LNX-6514DS-T4M (Verizon) 14
. 108n (2) TMA 10'x8°3" (T-Mobile) 160 Rymsa MG D3-900Tx (Verizon) 114
(2) TMA 10'%6'x3" (T-Mobile (reserved)) 160 LNX-6514DS-T4M (Verizon) 114
1(2) TMA 10°x8°x3" (T-Mobile (reserved)) 160 | Andrew 126" Low Profle Platform (Verizon) 112
(2) TMA 10°x8°x3" (T-Mobile (reserved)) 160 16" Side Mount Standoff (Town) T100
12 Bay Dipote (Town) 160 14 Bay Dipole (Town) 100
Grid Dish (Town) 160 | Grid Dish (Town) 100
| VHLP2 5-180 (Clearwire) 154 g ' Side Mount Standoff (SprinUNextel) 75
VHLP25-180 (Clearwire) 154 GPS (SprintNextel) 75
VHLP25-180 (Clearwire) T154 " Scanner Antenna (Town (reserved)) 60
(2) 48000 (SprinUNextel) 150 | Side Mount Standoff (T-Mobile (reserved)) 60
840 10054 (Clearwire) 150 GPS (T-Mobie (reserved)) 60
840 10054 (Clearwire) 150 Side Mount Standoff (Town (reserved)) 60
2 o MATERIAL STRENGTH
. 8 g 8 5 GRADE _| Fy Fu GRADE Fy Fu
2 s = B A57265 65ksi 80ksi
TOWER DESIGN NOTES
1. Tower is located in Hartford County, Connecticut.
2. Tower designed for a 80 mph basic wind in accordance with the TIA/EIA-222-F Standard.
3. Tower is also designed for a 69 mph basic wind with 0.50 in ice.
4. Deflections are based upon a 50 mph wind.
5. TOWER RATING: 74.2%
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RISA TOWER DETAILED OUTPUT
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RISATower

URS Corporation
500 Enterprise Drive, Suite 3B
Rocky Hill, CT
Phone: (860) 529-8882
FAX: (860) 529-3991

Job Page
176' EEIl Monopole, Berlin, CT 1 0of 23
Project Date
Berlin Fire Department 15:02:00 06/23/10
Client Designed by
Verizon Wireless Matthew Kapinos

Tower Input Data

There is a pole section.

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

The following design criteria apply:

Tower is located in Hartford County, Connecticut.
Basic wind speed of 80 mph.
Nominal ice thickness of 0.5000 in.

Ice density of 56 pcf.

A wind speed of 69 mph is used in combination with ice.
Temperature drop of 50 °F.

Deflections calculated using a wind speed of 50 mph.

A non-linear (P-delta) analysis was used.

Pressures are calculated at each section.

Stress ratio used in pole design is 1.333.

Local bending stresses due to climbing loads, feedline supports, and appurtenance mounts are not considered.

Options

]

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

V' Use Code Stress Ratios

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

v Assume Rigid Index Plate
Use Clear Spans For Wind Area
Use Clear Spans For KL/r
Retension Guys To Initial Tension

V' 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

V' Include Shear-Torsion Interaction

Always Use Sub-Critical Flow
Use Top Mounted Sockets

Tapered Pole Section Geometry

Section Elevation Section
Length
St S
L1 176.01-130.76 4525
L2 130.76-86.13 49.13
L3 86.13-43.00 48.88
L4 43.00-1.00 49.00

Splfc'e Number Tép ‘ Bottom
Length of Diameter  Diameter

ft Sides in in
4.50 18 21.0000 31.8000
5.75 18 30.2260 41.8200
7.00 18 39.8381 51.3600
18 48.9600 60.5000

Wall Bend Pole Grade

Thickness Radlius
in in

0.2500 1.0000 A572-65

(65 ksi)

0.3125 1.2500 A572-65

(65 ksi)

0.3750 1.5000 A572-65

(65 ksi)

0.4375 1.7500 AS572-65

(65 ksi)
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Phone: (860) 529-8882 Verizon Wireless :
FAX: (860) 529-3991 Matthew Kapinos
Tapered Pole Properties
" Section 'Tiﬁ Dia. Area 1 o TG L C win v II/Q w Cwh
in__ i ] i in in_irt in’ in’ in
L1 21.3240 16.4651 895.6507 7.3663 10.6680 83.9568 1792.4800 8.2341 3.2560 13.024
32.2906 25.0349  3148.3461 11.2003 16.1544 194.8909  6300.8349 12.5198 5.1568 20.627
L2 31.7706 29.6704  3354.2440 10.6193 15.3548 218.4493  6712.9015 14.8380 4.7698 15.263
42.4651 41.1703  8961.3641 14.7352 21.2446 421.8192 17934.5198  20.5890 6.8103 21.793
L3 41.8289 46.9709  9241.6271 14.0094 20.2377 456.6531 18495.4146  23.4899 6.3515 16.937
52.1523 60.6849  19929.7987  18.0997 26.0909 763.8607 39885.8215  30.3482 8.3794 22.345
L4 51.3893 67.3795 20042.4648 17.2255 24.8717 805.8353 40111.3021 33.6962 7.8470 17.936
614333 834043 38013.0437 213222 307340 12363401 76076.1060 41.7101  9.8780  22.57
Tower Gusset Gusset Gusset Grade Abj'ust. Factor Adfust v Wéighr Mult.  Double Angle Double Ang/e
Elevation Area Thickness Ar Factor Stitch Bolt Stitch Bolt
(per face) A, Spacing Spacing
Diagonals  Horizontals
S s in ) ) in in
L1176.01- 1 1 1
130.76
L2 130.76- 1 1
86.13
L3 86.13-43.00 1 1 1
L4.43.00-1.00

Feed Line/Linear Appurtenances - Entered As Area

Description Face Allow
or  Shield
Leg -
15/8 C No
(Town)
15/8 C No
(AT&T/Cingular)
15/8 C No
(T-Mobile)
15/8 C No
(Town)
15/8 C No
(Sprint/Nextel)
15/8 C No
(Town)
15/8 C No
(Town)
172 & No
(Sprint/Nextel)
172 C No
(Town)
172 C No
(T-Mobile)
15/8 € No
(Verizon)
AVA7-50 (1-5/8LOW  C No

DENSI. FOAM)
(Pocket Wireless)

AVAT7-50 (1-5/8LOW  C No
DENSI. FOAM)

thpbneﬁt
Type

Inside Pole
Inside Pole
Inside Pole
Inside Pole
Inside Pole
Inside Pole
Inside Pole
Inside Pole
Inside Pole
Inside Pole
Inside Pole

CaAa (Out Of
Face)

CaAa (Out Of
Face)

Placement

S
176.00 - 21.00

171.00 - 9.00
161.00 - 9.00
161.00 - 21.00
151.00 - 9.00
131.00 - 21.00
101.00 - 21.00
76.00 - 9.00
61.00 - 21.00
61.00 - 13.00
111.00-21.00

124.00 - 4.00

124.00 - 4.00

Total

Number
7
6

24

No Ice
1/2" Ice
No Ice
1/2" Ice
No Ice
1/2" Ice
No Ice
1/2" Ice
No Ice
172" Ice
No Ice
172" Ice
No Ice
172" Ice
No Ice
172" Ice
No Ice
1/2" Ice
No Ice
1/2" Ice
No Ice
1/2" Ice
No Ice
172" Ice

No Ice
1/2" Ice

Cady

felf
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.20
0.30

0.00
0.00

Weight

pif
1.04
1.04
1.04
1.04
1.04
1.04
1.04
1.04
1.04
1.04
1.04
1.04
1.04
1.04
0.25
0.25
0.25
0.25
0.25
0.25
1.04
1.04
0.72
223

0.72
223




RISAT
ower 176' EEI Monopole, Berlin, CT 30f23
. Project Date
URS Corporation e
500 Enterprise ID),‘,-ve) Suite 3B Berlin Fire Department 15:02:00 06/23/10
Rocky Hill, CT Client Designed by
Phone: (860) 529-8882 i i 2
e gy Verizon Wireless Matthew Kapinos
Description Face Allow Component Placement Total Cud,y Weight
or  Shield Type ) Number
) i Leg S folf plf
(Pocket Wireless)
172 C No Inside Pole 154.00 - 9.00 3 No Ice 0.00 0.25
(Clearwire) 172" Ice 0.00 0.25
172 C No Inside Pole 146.00 - 9.00 1 No Ice 0.00 0.25
(Clearwire) 1/2" Ice 0.00 0.25
CATEGORY 5e (1 C No Inside Pole 150.00 - 9.00 6 No Ice 0.00 0.21
WIRE) 1/2" Ice 0.00 0.21
(Clearwire)
15/8 A No CaAa (Out Of 111.00 - 21.00 1 No Ice 0.20 1.04
(Verizon) Face) 1/2" Ice 0.30 258
15/8 A No CaAa (Out Of 111.00 - 21.00 3 No Ice 0.00 1.04
(Verizon) o Face) . — 12"1ce  0.00 255
. ___Feed Line/Linear Appurtenances Section Areas
Tower Tower Face Ar Ar CaA, CuA, Weight
Section Elevation In Face Out Face
S S o N o e K
L1 176.01-130.76 A 0.000 0.000 0.000 0.000 0.00
B 0.000 0.000 0.000 0.000 0.00
¢ 0.000 0.000 0.000 0.000 1.70
1.2 130.76-86.13 A 0.000 0.000 0.000 4.924 0.16
B 0.000 0.000 0.000 0.000 0.00
C 0.000 0.000 0.000 7.498 3.02
L3 86.13-43.00 A 0.000 0.000 0.000 8.540 0.27
B 0.000 0.000 0.000 0.000 0.00
C 0.000 0.000 0.000 8.540 3.26
L4 43.00-1.00 * A 0.000 0.000 0.000 4.356 0.14
B 0.000 0.000 0.000 0.000 0.00
C 0.000 0.000 0.000 7.722 2.30
Feed Line/Linear Appurtenances Section Areas - With Ice
Tower Tower Face Ice Ar Ar CyA,4 CuA, Weight
Section Elevation or Thickness In Face Out Face
) S Leg in P N Vid 7 K
L1 176.01-130.76 A 0.500 0.000 0.000 0.000 0.000 0.00
B 0.000 0.000 0.000 0.000 0.00
C 0.000 0.000 0.000 0.000 1.70
12 130.76-86.13 A 0.500 0.000 0.000 0.000 7.411 0.38
B 0.000 0.000 0.000 0.000 0.00
C 0.000 0.000 0.000 11.285 3.36
L3 86.13-43.00 A 0.500 0.000 0.000 0.000 12.853 0.66
B 0.000 0.000 0.000 0.000 0.00
C 0.000 0.000 0.000 12.853 3.65
L4 43.00-1.00 A 0.500 0.000 0.000 0.000 6.556 0.34
B 0.000 0.000 0.000 0.000 0.00
C 0.000 0.000 0.000 11.622 2.66

Feed Line Center of Pressure
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A Project Date
URS Corporation e
500 Enterprise Drive, Suite 3B Berlin Fire Department 15:02:00 06/23/10
ROCky HI”, CcT Client Designed by
Phone: (860) 529-8882 Verizon Wireless ;
FAX: (360) 520-399] Matthew Kapinos
Section " Elevation (,;PX cP, CP,\ ] JCV‘PZ'
Ice Ice
e I in in_ _in_ in_
L1 176.01-130.76 0.0000 0.0000 0.0000 0.0000
L2 130.76-86.13 -0.2043 -0.0433 -0.2881 -0.0611
L3 86.13-43.00 -0.2333 -0.1347 -0.3291 -0.1900
L4 4300100 0224 00U3 0323 00162
Discrete Tower Loads |
' De;scli't'pifib”n Face Q[ﬁet » Ofﬁers: T Azimuth Placement L@ ,,;4, o C,A, Weiéht
or Type Horz Adjustment Front Side
Leg Lateral
Vert
ft ° ft e Vs K
Ji
12' Low Profile Platform C None 0.0000 176.00 No Ice 15.70 15.70 1.30
(Town) 1/2"Ice  20.10 20.10 1.76
4 Bay Dipole C From Face 4.00 0.0000 176.00 No Ice 5.40 5.40 0.05
(Town) 6.00 1/2" Ice 9.00 9.00 0.08
0.00
Omni C From Face 4.00 0.0000 176.00 No Ice 5.40 5.40 0.05
(Town) 0.00 1/2" Ice 9.00 9.00 0.08
0.00
Grid Dish C From Face 4.00 0.0000 176.00 No Ice 5.40 5.40 0.05
(Town) -6.00 172" Ice 9.00 9.00 0.08
0.00
Dipole B From Face 4.00 0.0000 176.00 No Ice 5.40 5.40 0.05
(Town) 0.00 1/2" Ice 9.00 9.00 0.08
0.00
Grid Dish B From Face 4.00 0.0000 176.00 No Ice 5.40 5.40 0.05
(Town) -6.00 1/2" Ice 9.00 9.00 0.08
0.00
Omni A From Face 4.00 0.0000 176.00 No Ice 5.40 5.40 0.05
(Town) 0.00 1/2" Ice 9.00 9.00 0.08
0.00
4 Bay Dipole (reserved) A From Face 4.00 0.0000 176.00 No Ice 5.40 5.40 0.05
(Town) 6.00 1/2" Ice 9.00 9.00 0.08
0.00
7770.00 w/ mount pipe A From Face 1.00 0.0000 170.00 No Ice 5.99 4.26 0.06
(AT&T/Cingular) 0.00 1/2" Ice 6.45 491 0.11
0.00
7770.00 w/ mount pipe B From Face 1.00 0.0000 170.00 No Ice 5.99 4.26 0.06
(AT&T/Cingular) 0.00 1/2" Ice 6.45 491 0.11
0.00
7770.00 w/ mount pipe C From Face 1.00 0.0000 170.00 No Ice 5.99 4.26 0.06
(AT&T/Cingular) 0.00 1/2" Ice 6.45 491 0.11
0.00
(2) LPG 21401 TMA A From Face 1.00 0.0000 170.00 No Ice 0.95 0.37 0.02
(AT&T/Cingular) 0.00 172" Ice 1.09 0.48 0.02
0.00
(2) LPG 21401 TMA B From Face 1.00 0.0000 170.00 No Ice 0.95 0.37 0.02
(AT&T/Cingular) 0.00 1/2" Ice 1.09 0.48 0.02
0.00
(2) LPG 21401 TMA C From Face 1.00 0.0000 170.00 No Ice 0.95 0.37 0.02
(AT&T/Cingular) 0.00 1/2" Ice 1.09 0.48 0.02
0.00
Valmont T-Arm (1) A From Face 2.00 0.0000 160.00 No Ice 10.54 10.54 0.34
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; Project Date
URS Corporation R
500 Entérprise Drive, Suite 3B Berlin Fire Department 15:02:00 06/23/10
le;[feo C(g:sltg/éz%(?sz Cltent Veri Wirel Rasidioniby
: - erizon VWireless ;
FAX: (860) 529-3991 Matthew Kapinos
bé;cr‘iprlio); 7 " Face O[fse} 7 O[ﬁefs.' “Azimuth  Placement C ,,AAV Cud, Wéigfzt
or Type Horz Adjustment Front Side
Leg Lateral
Vert
S ° S s ia K
S
(T-Mobile) 0.00 112" Ice 1445 14.45 0.41
0.00
Valmont T-Arm (1) B From Face 2.00 0.0000 160.00 No Ice 10.54 10.54 0.34
(T-Mobile) 0.00 1/2" Ice 14.45 14.45 0.41
0.00
Valmont T-Arm (1) C From Face 2.00 0.0000 160.00 No Ice 10.54 10.54 0.34
(T-Mobile) 0.00 112" Ice 1445 14.45 0.41
0.00
(2) DR65-19-00DPQ A From Face 4.00 0.0000 160.00 No Ice 8.40 3.53 0.03
(T-Mobile) 0.00 1/2" Ice 8.95 3.97 0.07
0.00
(2) DR65-19-00DPQ B From Face 4.00 0.0000 160.00 No Ice 8.40 3.53 0.03
(T-Mobile) 0.00 1/2" Ice 8.95 3.97 0.07
0.00
(2) DR65-19-00DPQ C From Face 4.00 0.0000 160.00 No Ice 8.40 3.53 0.03
(T-Mobile) 0.00 1/2" Ice 8.95 3.97 0.07
0.00
DR65-19-00DPQ A From Face 4.00 0.0000 160.00 No Ice 8.40 3.53 0.03
(T-Mobile (reserved)) 0.00 1/2" Ice 8.95 3.97 0.07
0.00
DR65-19-00DPQ B From Face 4.00 0.0000 160.00 No Ice 8.40 3.53 0.03
(T-Mobile (reserved)) 0.00 1/2" Ice 8.95 3.97 0.07
0.00
DR65-19-00DPQ C From Face 4.00 0.0000 160.00 No Ice 8.40 3.53 0.03
(T-Mobile (reserved)) 0.00 1/2" Ice 8.95 397 0.07
0.00
(2) TMA 10"x8"x3" A From Face 3.00 0.0000 160.00 No Ice 0.78 0.29 0.01
(T-Mobile) 0.00 1/2" Ice 0.90 0.38 0.02
0.00
(2) TMA 10"x8"x3" B From Face 3.00 0.0000 160.00 No Ice 0.78 0.29 0.01
(T-Mobile) 0.00 1/2" Ice 0.90 0.38 0.02
0.00
(2) TMA 10"x8"x3" C From Face 3.00 0.0000 160.00 No Ice 0.78 0.29 0.01
(T-Mobile) 0.00 172" Ice 0.90 0.38 0.02
0.00
(2) TMA 10"x8"x3" A From Face 3.00 0.0000 160.00 No Ice 0.78 0.29 0.01
(T-Mobile (reserved)) 0.00 1/2" Ice 0.90 0.38 0.02
0.00
(2) TMA 10"x8"x3" B From Face 3.00 0.0000 160.00 No Ice 0.78 0.29 0.01
(T-Mobile (reserved)) 0.00 1/2" Ice 0.90 0.38 0.02
0.00
(2) TMA 10"x8"x3" C From Face 3.00 0.0000 160.00 No Ice 0.78 0.29 0.01
(T-Mobile (reserved)) 0.00 1/2" Ice 0.90 0.38 0.02
0.00
2 Bay Dipole C From Face 4.00 0.0000 160.00 No Ice 0.00 0.00 0.00
(Town) 6.00 1/2" Ice 0.00 0.00 0.00
0.00
Grid Dish C From Face 4.00 0.0000 160.00 No Ice 5.40 5.40 0.05
(Town) 6.00 1/2" Ice 9.00 9.00 0.08
0.00
Low Profile Platform C None 0.0000 150.00 No Ice 17.30 17.30 1.50
(Sprint/Nextel) 1/2" Ice 22.10 22.10 2.03
(2) 48000 A From Face 3.00 0.0000 150.00 No Ice 4.51 1.82 0.02
(Sprint/Nextel) 0.00 1/2" Ice 491 2.15 0.04
0.00
(2) 48000 B From Face 3.00 0.0000 150.00 No Ice 4.51 1.82 0.02

(Sprint/Nextel) 0.00 1/2" Ice 4.91 2.15 0.04
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. Project Date
URS Corporation i
500 Enterprise 5,.,-‘,@, Suite 3B Berlin Fire Department 15:02:00 06/23/10
Rocky Hill, CT Client Designed by
Phone: (860) 529-8882 i i y
i e Verizon Wireless Matthew Kapinos
Description Face Offset Offsets: Azimuth Placement CaAy Cydy Weight
or Type Horz Adjustment Front Side
Leg Lateral
Vert
Ji ° /i Vs 17 K
Ji
Jt
0.00
(2) 48000 C From Face 3.00 0.0000 150.00 No Ice 4.51 1.82 0.02
(Sprint/Nextel) 0.00 1/2" Ice 491 2.15 0.04
0.00
2 Bay Dipole C From Face 6.00 0.0000 130.00 No Ice 5.40 5.40 0.05
(Town) 0.00 1/2" Ice 9.00 9.00 0.08
0.00
6' Side Mount Standoff C From Face 3.00 0.0000 130.00 No Ice 4.97 4.97 0.07
(Town) 0.00 1/2" Ice 6.12 6.12 0.13
0.00
6' Side Mount Standoff (0] From Face 3.00 0.0000 100.00 No Ice 4.97 4.97 0.07
(Town) 0.00 1/2" Ice 6.12 6.12 0.13
0.00
4 Bay Dipole e From Face 6.00 0.0000 100.00 No Ice 5.40 5.40 0.05
(Town) 0.00 1/2" Ice 9.00 9.00 0.08
0.00
Grid Dish C From Face 6.00 0.0000 100.00 No Ice 5.40 5.40 0.05
(Town) 0.00 1/2" Ice 9.00 9.00 0.08
0.00
Side Mount Standoff B From Face 1.50 0.0000 75.00 No Ice 4.97 497 0.07
(Sprint/Nextel) 0.00 1/2" Ice 6.12 6.12 0.13
0.00
GPS B From Face 3.00 0.0000 75.00 No Ice 1.00 1.00 0.01
(Sprint/Nextel) 0.00 1/2" Ice 1.50 1.50 0.03
0.00
Side Mount Standoff B From Face 1.50 0.0000 60.00 No Ice 4.97 4.97 0.07
(T-Mobile (reserved)) 0.00 1/2" Ice 6.12 6.12 0.13
0.00
GPS B From Face 3.00 0.0000 60.00 No Ice 1.00 1.00 0.01
(T-Mobile (reserved)) 0.00 172" Ice 1.50 1.50 0.03
0.00
Side Mount Standoff C From Face 1.50 0.0000 60.00 No Ice 4.97 4.97 0.07
(Town (reserved)) 0.00 1/2" Ice 6.12 6.12 0.13
0.00
Scanner Antenna C From Face 3.00 0.0000 60.00 No Ice 1.00 1.00 0.01
(Town (reserved)) 0.00 1/2" Ice 1.50 1.50 0.03
0.00
Andrew 12'-6" Low Profile C None 0.0000 112.00 No Ice 14.45 14.45 1.30
Platform 1/2" Ice 19.00 19.00 1.69
(Verizon)
LPA-80063/6CF A From Face 4.00 0.0000 114.00 No Ice 7.40 6.50 0.03
(Verizon) 6.00 1/2" Ice 8.00 7.00 0.04
0.00
LPA-80063/6CF A From Face 4.00 0.0000 114.00 No Ice 7.40 6.50 0.03
(Verizon) -6.00 1/2" Ice 8.00 7.00 0.04
0.00
LPA-80063/6CF B From Face 4.00 0.0000 114.00 No Ice 7.40 6.50 0.03
(Verizon) 6.00 1/2" Ice 8.00 7.00 0.04
0.00
LPA-80063/6CF B From Face 4.00 0.0000 114.00 No Ice 7.40 6.50 0.03
(Verizon) -6.00 1/2" Ice 8.00 7.00 0.04
0.00
RWA80013 C From Face 4.00 0.0000 114.00 No Ice 5.44 5.44 0.01
(Verizon) 6.00 1/2" Ice 6.04 6.04 0.05
0.00
RWAS80013 C From Face 4.00 0.0000 114.00 No Ice 5.44 5.44 0.01
(Verizon) -6.00 1/2" Ice 6.04 6.04 0.05
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P Project Date
URS Corporation R
500 Enterprise ID),.,W, Suite 3B Berlin Fire Department 15:02:00 06/23/10
Rocky Hill, CT Client Designed by
Phone: (860) 529-8882 i i i
AT 50 5599001 Verizon Wireless Matthew Kapinos
Description Face Offset Offsets: Azimuth Placement Cudy Cyd4 Weight
or Type Horz Adjustment Front Side
Leg Lateral
Vert
S ° St Vs 7 K
St
v
0.00
Valmont Uni-Tri Bracket C None 0.0000 125.50 No Ice 1.75 1.75 0.29
(Pocket Wireless) 1/2" Ice 1.94 1.94 0.31
Valmont Uni-Tri Bracket C None 0.0000 122.50 No Ice 1.75 1.75 0.29
(Pocket Wireless) 1/2" Ice 1.94 1.94 0.31
742 213 w/mount pipe A From Face 1.00 0.0000 124.00 No Ice 5.28 4.53 0.05
(Pocket Wireless) 0.00 1/2" Ice 5.82 5.87 0.09
0.00
742:213 w/mount pipe B From Face 1.00 0.0000 124.00 No Ice 5.28 4.53 0.05
(Pocket Wireless) 0.00 1/2" Ice 5.82 5.87 0.09
0.00
742 213 w/mount pipe C From Face 1.00 0.0000 124.00 No Ice 528 4.53 0.05
(Pocket Wireless) 0.00 1/2" Ice 5.82 5.87 0.09
0.00
BXA-185060/12CF 2 A From Face 4.00 0.0000 114.00 No Ice 3.10 2.10 0.04
(Verizon) 4.00 172" Ice 3.60 2.60 0.08
0.00
LNX-6514DS-T4M A From Face 4.00 0.0000 114.00 No Ice 8.52 9.95 0.06
(Verizon) 0.00 1/2" Ice 9.11 11.12 0.14
0.00
Rymsa MG D3-900Tx B From Face 4.00 0.0000 114.00 No Ice 5.38 5.02 0.05
“ (Verizon) 4.00 1/2" Ice 5.86 5.96 0.09
0.00
LNX-6514DS-T4M B From Face 4.00 0.0000 114.00 No Ice 8.52 9.95 0.06
(Verizon) 0.00 1/2" Ice 9.11 11.12 0.14
0.00
Rymsa MG D3-900Tx C From Face 4.00 0.0000 114.00 No Ice 5.38 5.02 0.05
(Verizon) 4.00 1/2" Ice 5.86 5.96 0.09
0.00
LNX-6514DS-T4M C From Face 4.00 0.0000 114.00 No Ice 8.52 9.95 0.06
(Verizon) 0.00 1/2" Ice 9.11 11.12 0.14
0.00
840 10054 A From Face 3.00 0.0000 150.00 No Ice 5.24 2.15 0.05
(Clearwire) 0.00 1/2" Ice 5.61 2.64 0.08
0.00
840 10054 B From Face 3.00 0.0000 150.00 No Ice 5.24 2.15 0.05
(Clearwire) 0.00 1/2" Ice 5.61 2.64 0.08
0.00
840 10054 € From Face 3.00 0.0000 150.00 No Ice 5.24 2.15 0.05
(Clearwire) 0.00 1/2" Ice 5.61 2.64 0.08
0.00
Remote Radio Heads U-RAS A From Face 3.00 0.0000 150.00 No Ice 1.80 0.78 0.03
(Clearwire) 0.00 1/2" Ice 1.99 0.92 0.04
0.00
Remote Radio Heads U-RAS B From Face 3.00 0.0000 150.00 No Ice 1.80 0.78 0.03
(Clearwire) 0.00 172" Ice 1.99 0.92 0.04
0.00
Remote Radio Heads U-RAS C From Face 3.00 0.0000 150.00 No Ice 1.80 0.78 0.03
(Clearwire) 0.00 1/2" Ice 1.99 0.92 0.04

0.00
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Project Date
URS Corporation T
500 Enterprise Drive, Suite 3B Berlin Fire Department 15:02:00 06/23/10
Rocky Hill, CT Client Designed by
Phone: (860) 529-8882 Verizon Wireless :
FAX: (860) 529-399] Matthew Kapinos
Dishes
Description Face " Dish ‘ Offset Q}fsets: Azimuth 3dB Elevation Outside - Apeﬁul'é Wéight
or Type Type Horz  Adjustment ~ Beam Diameter Area
Leg Lateral Width
Vert
, , Vi 3 ° J Y I K
VHLP2.5-180 A Paraboloid w/o From 0.50 Worst 154.00 2.50 No Ice 4.90 0.07
(Clearwire) Radome Face 0.00 1/2" Ice 5.24 0.10
0.00
VHLP2.5-180 B Paraboloid w/o From 0.50 Worst 154.00 2.50 No Ice 4.90 0.07
(Clearwire) Radome Face 0.00 172" Ice 5.24 0.10
0.00
VHLP2.5-180 C  Paraboloid w/o  From 0.50 Worst 154.00 2.50 No Ice 4.90 0.07
(Clearwire) Radome Face 0.00 1/2" Ice 5.24 0.10
. 0.00
VHLP2.5-180 B Paraboloid w/o  From 0.50 Worst 146.00 2.50 No Ice 4.90 0.07
(Clearwire) Radome Face 0.00 1/2" Ice 5.24 0.10
0.00
Tower Pressures - No Ice
Gy =169
Section z Kz q. Ag F Ar Ar Aeg Leg Cuda C4A4
Elevation a % In Out
c Face Face
fi fi psf s e s /¢ i 17 /7
L1176.01- 152.08 | 1.547 25 99.550| A 0.000 99.550 99.550 [ 100.00 0.000 0.000
130.76 B 0.000 99.550 100.00 0.000 0.000
C 0.000 99.550 100.00 0.000 0.000
L2 130.76- 107.70 | 1.402 23| 135950 A 0.000 135.950 135.950 | 100.00 0.000 4.924
86.13 B 0.000 135.950 100.00 0.000 0.000
C 0.000 135.950 100.00 0.000 7.498
L3 86.13-43.00 64.29 1.21 20| 166.326 | A 0.000 166.326 166.326 |  100.00 0.000 8.540
B 0.000 166.326 100.00 0.000 0.000
C 0.000 166.326 100.00 0.000 8.540
L4 43.00-1.00 21.38 1 16| 194.440 | A 0.000 194.440 194.440 [  100.00 0.000 4.356
B 0.000 194.440 100.00 0.000 0.000
C 0.000 194.440 100.00 0.000 7:922
Tower Pressure - With Ice
Gy =1.690
Section z K; q. tz Ag F Ar Ar Aeg Leg CyAdy CA,
Elevation a % In Out
c Face Face
fi fr psf in i e i I I s i
L1 176.01- 152.08] 1.547 19]  0.5000| 103.321] A 0.000 103.321 103.321 100.00 0.000 0.000
130.76 B 0.000 103.321 100.00 0.000 0.000
C 0.000 103.321 100.00 0.000 0.000
L2 130.76-86.13 107.70] 1.402 171 0.5000] 139.669| A 0.000 139.669 139.669]  100.00 0.000 7411
B 0.000 139.669 100.00 0.000 0.000
C 0.000 139.669 100.00 0.000 11.285
L3 86.13-43.00 64.29 1:21 15| 0.5000] 169.920 A 0.000 169.920 169.920|  100.00 0.000 12.853




RISAT. -
ower 176' EEI Monopole, Berlin, CT 9 of 23
5 Project Date
URS Corporation i
500 Enterprise f)’,.,.ve, Suite 3B Berlin Fire Department 15:02:00 06/23/10
Rocky Hill, CT Client Designed by
Phone: (860) 529-8882 i i ;
o i Verizon Wireless Matthew Kapinos
Section z K; q: ty Ag F Ar Ar Ay Leg CyAy CaAy
Elevation a % In Out
c Face Face
ft f psf in s e ia i3 ¥ )2 1
B 0.000 169.920 100.00 0.000 0.000
C 0.000 169.920 100.00 0.000 12.853
L4 43.00-1.00 21.38 1 12 0.5000 197.940| A 0.000 197.940 197.940 100.00 0:000 6.556
B 0.000 197.940 100.00 0.000 0.000
C 0.000 197.940 100.00 0.000 11.622
Tower Pressure - Service
Gy =169
Section z K; q: Ag F Ar Ag Aleg Leg CqAy C4A,
Elevation a % In Out
c Face Face
ft ft st 7z e 7 s s s i
L1176.01- 152.08 | 1.547 10 99.550 | A 0.000 99.550 99.550 100.00 0.000 0.000
130.76 B 0.000 99.550 100.00 0.000 0.000
C 0.000 99.550 100.00 0.000 0.000
L2 130.76- 107.70 | 1.402 91 135950 | A 0.000 135.950 135.950 100.00 0.000 4.924
86.13 B 0.000 135.950 100.00 0.000 0.000
C 0.000 135.950 100.00 0.000 7.498
L3 86.13-43.00 64.29 1.21 8| 166326 | A 0.000 166.326 166.326 100.00 0.000 8.540
B 0.000 166.326 100.00 0.000 0.000
C 0.000 166.326 100.00 0.000 8.540
L4 43.00-1.00 21.38 1 6| 194440 A 0.000 194.440 194.440 100.00 0.000 4.356
B 0.000 194.440 100.00 0.000 0.000
C 0.000 194.440 100.00 0.000 7.722
Tower Forces - No Ice - Wind Normal To Face
Section Add Self F e Cr Ry Dy Dy Ag F w Crl.
Elevation Weight Weight a Face
C
St K K e i K plf
L1176.01- 1.70 3201 A 1 0.65 1 1 1 99.550 2.37 61.21 C
130.76 B 1 0.65 1 1 1 99.550
C 1 0.65 1 1 1 99.550
L2 130.76- 3.17 592 A 1 0.65 1 1 1 135.950 391 87.50 C
86.13 B 1 0.65 1 1 1 135.950
C 1 0.65 1 1 1 135.950
L3 86.13- 3.53 895 A 1 0.65 1 1 1 166.326 4.17 96.74 6
43.00 B 1 0.65 1 1 1 166.326
C 1 0.65 1 1 1 166.326
L4 43.00-1.00 2.44 12.57| A 1 0.65 1 1 1 194.440 3.83 91.28 C
B 1 0.65 1 1 1 194.440
C 1 0.65 1 1 1 194.440
Sum Weight: 10.84 30.64 OT™ 1177.32 14.68
kip-ft
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Tower Forces - No Ice - Wind 45 To Face

.

Section Add Self F e Cr Rz Dr Dr Ag F w Ctrl.
Elevation Weight *Weight a Face
c
ft K K e S K plf
L1176.01- 1.70 3201 A 1 0.65 1 1 1 99.550 2.77 61.21 C
130.76 B 1 0.65 1 1 1 99.550
C 1 0.65 1 1 1 99.550
L2 130.76- 3.17 592 A 1 0.65 1 1 1 135.950 3.91 87.50 C
86.13 B 1 0.65 1 1 1 135.950
C 1 0.65 1 1 1 135.950
L3 86.13- 3.53 895 A 1 0.65 1 1 1 166.326 4.17 96.74 C
43.00 B 1 0.65 1 1 1 166.326
C 1 0.65 1 1 1 166.326
L4 43.00-1.00 2.44 1257 A 1 0.65 1 1 1 194.440 3.83 91.28 C
B 1 0.65 1 1 1 194.440
C 1 0.65 1 1 1 194.440
Sum Weight: 10.84 30.64 OTM 1177.32 14.68
kip-ft
Tower Forces - No Ice - Wind 60 To Face
Section Add Self F e Cr R Dr Dy Ar F w Crl.
Elevation Weight Weight a Face
c
ft K K e yia K plf
L1176.01- 1.70 320 A 1 0.65 1 1 1 99.550 2.77 61.21 C
130.76 B 1 0.65 1 1 1 99.550
C 1 0.65 1 1 1 99.550
L2 130.76- 3.17 592 A 1 0.65 1 1 1 135.950 391 87.50 C
86.13 B 1 0.65 1 1 1 135.950
C 1 0.65 1 1 1 135.950
L3 86.13- 3.53 895( A 1 0.65 1 1 1 166.326 417 96.74 C
43.00 B 1 0.65 1 1 1 166.326
C 1 0.65 1 1 1 166.326
L4 43.00-1.00 2.44 1257 A 1 0.65 1 1 1 194.440 3.83 91.28 C
B 1 0.65 1 1 1 194.440
C 1 0.65 1 1 1 194.440
Sum Weight: 10.84 30.64 OTM 1177.32 14.68
kip-ft
Tower Forces - No Ice - Wind 90 To Face
Section Add Self F e Cr R Dy Dy Ag F w Ctrl.
Elevation Weight Weight a Face
c
fi K K e i K plf
L1176.01- 1.70 320 A 1 0.65 1 1 1 99.550 2.77 61.21 C
130.76 B 1 0.65 1 1 1 99.550
C 1 0.65 1 1 1 99.550
L2 130.76- 3.17 592 A 1 0.65 1 1 1 135.950 3.91 87.50 C
86.13 B 1 0.65 1 1 1 135.950
C 1 0.65 1 1 1 135.950
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Section Add Self F e Cr Ry Dy Dy Ag F w Crrl.
Elevation Weight Weight a Face
(4
ft K K e 1 K plf
L3 86.13- 3.53 895 A ! 0.65 1 1 1 166.326 4.17 96.74 4
43.00 B 1 0.65 1 1 1 166.326
C 1 0.65 1 1 1 166.326
L4 43.00-1.00 244 1257 A 1 0.65 1 1 1 194.440 3.83 91.28 C
B 1 0.65 1 1 1 194.440
C 1 0.65 1 1 1 194.440
Sum Weight: 10.84 30.64 OT™M 1177.32 14.68
kip-ft

Tower Forces - With Ice

- Wind Normal To Face

Section Add Self F e Cr Ry Dy Dy Ag F w Crrl.
Elevation Weight Weight a Face
c
fi K K e iia K plf
L1176.01- 1.70 395( A 1 0.65 1 1 1 103.321 2.16 47.64 C
130.76 B 1 0.65 1 1 1 103.321
C 1 0.65 1 1 1 103.321
L2 130.76- 3.74 6.94| A 1 0.65 1 1 1 139.669 3.18 71.29 C
86.13 B 1 0.65 1 1 1 139.669
C 1 0.65 1 1 1 139.669
L3 86.13- 4.31 1020 A 1 0.65 1 1 1 169.920 3.40 78.91 C
43.00 B 1 0.65 1 1 1 169.920
C 1 0.65 1 1 1 169.920
L4 43.00-1.00 2.99 1402 A 1 0.65 1 1 1 197.940 3.05 72.60 c )
B 1 0.65 1 1 1 197.940
C 1 0.65 1 1 1 197.940
Sum Weight: 12.75 35.11 OT™M 942.71 11.79
kip-ft
Tower Forces - With Ice - Wind 45 To Face
Section Add Self F e Cr Rr Dy Dy Ag F w Ctrl.
Elevation Weight Weight a Face
c
ft K K e 17 K plf
L1176.01- 1.70 395 A 1 0.65 1 1 1 103.321 2.16 4764 C
130.76 B 1 0.65 1 1 1 103.321
C 1 0.65 1 1 1 103.321
L2 130.76- 3.74 694 A 1 0.65 1 1 1 139.669 3.18 7129 C
86.13 B 1 0.65 1 1 1 139.669
C 1 0.65 1 1 1 139.669
L3 86.13- 4.31 1020 | A 1 0.65 1 1 1 169.920 3.40 78.91 C
43.00 B 1 0.65 1 1 1 169.920
C 1 0.65 1 1 1 169.920
L4 43.00-1.00 2.99 14.02( A 1 0.65 1 1 1 197.940 3.05 7260 C
B 1 0.65 1 1 1 197.940
C 1 0.65 1 1 1 197.940
Sum Weight: 12.75 35.11 OT™M 942.71 11.79
kip-ft
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Tower Forces - With Ice - Wind 60 To Face

Section Add Self F e Cr Rr Dr Dy Ag F w Ctrl.
Elevation Weight Weight a Face
c
ft K K e i K plf
L1176.01- 1.70 395 A 1 0.65 1 1 1 103.321 2.16 47.64 C
130.76 B 1 0.65 1 1 1 103.321
C 1 0.65 1 1 1 103.321
L2 130.76- 3.74 694 A 1 0.65 1 1 1 139.669 3.18 71.29 C
86.13 B 1 0.65 1 1 1 139.669
c 1 0.65 1 1 1 139.669
L3 86.13- 431 1020 A 1 0.65 1 1 1 169.920 3.40 78.91 C
43.00 B 1 0.65 1 1 1 169.920
C 1 0.65 1 1 1 169.920
L4 43.00-1.00 2.99 14.02 | A 1 0.65 1 1 1 197.940 3.05 72.60 C
B 1 0.65 1 1 1 197.940
C 1 0.65 1 1 1 197.940
Sum Weight: 12.75 35.11 OT™M 942.71 11.79
kip-ft
Tower Forces - With Ice - Wind 90 To Face
Section Add Self F e Cr Rr Dr Dy Ag F w Crl.
Elevation Weight Weight a Face
c
f K K e i K plf
L1176.01- 1.70 395 A 1 0.65 1 1 1 103.321 2.16 47.64 C
130.76 B 1 0.65 1 1 1 103.321
C 1 0.65 1 1 1 103.321
L2 130.76- 3.74 6.94| A 1 0.65 1 1 1 139.669 3.18 71.29 C
86.13 B 1 0.65 1 1 1 139.669
C 1 0.65 1 1 1 139.669
L3 86.13- 4.31 1020 A 1 0.65 1 1 1 169.920 3.40 78.91 c
43.00 B 1 0.65 1 1 1 169.920
C 1 0.65 1 1 1 169.920
L4 43.00-1.00 2.99 14.02| A 1 0.65 1 1 1 197.940 3.05 72.60 C
B 1 0.65 1 1 1 197.940
C 1 0.65 1 1 1 197.940
Sum Weight: 12.75 35.11 OTM 942.71 11.79
kip-ft
[ Tower Forces - Service - Wind Normal To Face
Section Add Self F e Cr Rr Dr Dy Ag F w Ctrl.
Elevation Weight Weight a Face
c
1t K K e i K plf
L1176.01- 1.70 320 A 1 0.65 1 1 1 99.550 1.08 23.91 C
130.76 B 1 0.65 1 1 1 99.550
C 1 0.65 1 1 1 99.550
L2 130.76- 3.17 592| A 1 0.65 1 1 1 135.950 1.53 34.18 c
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Section Add Self F e Cr Ry Dr Dy Ar F w Crl.
Elevation Weight Weight a Face
C
ft K K e s K plf
86.13 B 1 0.65 1 1 1 135.950
C 1 0.65 1 1 1 135.950
L3 86.13- 3.53 895 A 1 0.65 1 1 1 166.326 1.63 37.79 C
43.00 B 1 0.65 1 1 1 166.326
C 1 0.65 1 1 1 166.326
L4 43.00-1.00 2.44 1257 | A 1 0.65 1 1 1 194.440 1.50 35.66 C
B 1 0.65 1 1 1 194.440
C 1 0.65 1 1 1 194.440
Sum Weight: 10.84 30.64 OT™M 459.89 5.73
kip-ft
Tower Forces - Service - Wind 45 To Face
Section Add Self F e Cr Rr Dr Dy Ag F w Crrl.
Elevation Weight Weight a Face
c
ft K K e f K pIf
L1176.01- 1.70 320 A 1 0.65 1 1 1 99.550 1.08 23.91 C
130.76 B 1 0.65 1 1 1 99.550
c 1 0.65 1 1 1 99.550
L2 130.76- 3.17 592 A 1 0.65 1 1 1 135.950 1.53 34.18 C
86.13 B 1 0.65 1 1 1 135.950
¢ 1 0.65 i 1 1 135.950
L3 86.13- 3.53 895 A 1 0.65 1 1 1 166.326 1.63 37.79 C
43.00 B 1 0.65 1 1 1 166.326
C 1 0.65 1 1 1 166.326
L4 43.00-1.00 2.44 1257 A 1 0.65 1 1 1 194.440 1.50 35.66 C
B 1 0.65 1 1 1 194.440
C 1 0.65 1 1 1 194.440
Sum Weight: 10.84 30.64 OT™M 459.89 5.73
kip-ft
b Tower Forces - Service - Wind 60 To Face
Section Add Self F e Cr Ry Dp Dy Ag F w Crl.
Elevation Weight Weight a Face
C
ft K K e i K plf
L1176.01- 1.70 3201 A 1 0.65 1 1 1 99.550 1.08 2391 C
130.76 B 1 0.65 1 1 1 99.550
C 1 0.65 1 1 1 99.550
L2 130.76- 3.17 592 A 1 0.65 1 1 1 135.950 1.53 34.18 C
86.13 B 1 0.65 1 1 1 135.950
C 1 0.65 1 1 1 135.950
L3 86.13- 3.53 895 A 1 0.65 1 1 1 166.326 1.63 37.79 C
43.00 B 1 0.65 1 1 1 166.326
C 1 0.65 1 1 1 166.326
L4 43.00-1.00 2.44 1257 A 1 0.65 1 1 1 194.440 1.50 35.66 C
B 1 0.65 1 1 1 194.440
C 1 0.65 1 1 1 194.440
Sum Weight: 10.84 30.64 OT™M 459.89 5.73
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Section Add Self F e Cr Rr Dy Dp Ag F w Ctrl.
Elevation Weight Weight a Face
(4
St K K e jia K plf
kip-ft
Tower Forces - Service - Wind 90 To Face
Section Add Self F e Cr Rr Dy Dy Ag F w Crl.
Elevation Weight Weight a Face
(4
fi K K e /P K pif
L1176.01- 1.70 320 A 1 0.65 1 1 1 99.550 1.08 23.91 C
130.76 B 1 0.65 1 1 1 99.550
C 1 0.65 1 1 1 99.550
L2 130.76- 3.17 592 A | 0.65 1 1 1 135.950 1.53 34.18 C
86.13 B 1 0.65 1 1 1 135.950
C 1 0.65 1 1 1 135.950
L3 86.13- 3.53 8951 A 1 0.65 1 1 1 166.326 1.63 37.79 C
43.00 B 1 0.65 1 1 1 166.326
C 1 0.65 1 1 1 166.326
L4 43.00-1.00 2.44 1257 A 1 0.65 1 1 1 194.440 1.50 35.66 C
B 1 0.65 1 1 1 194.440
& 1 0.65 1 1 1 194.440
Sum Weight: 10.84 30.64 OT™M 459.89 5.73
kip-ft
A Force Totals
Load Vertical Sum of Sum of Sum of Sum of Sum of Torques
Case Forces Forces Forces Overturning Overturning
X yA Moments, M, Moments, M,
K K K kip-ft kip-ft kip-ft
Leg Weight 30.64
Bracing Weight 0.00
Total Member Self-Weight 30.64 1.04 0.49
Total Weight 50.10 1.04 0.49
Wind 0 deg - No Ice -0.01 -31.75 -3602.89 1.73 0.52
Wind 30 deg - No Ice 1591 -27.49 -3119.43 -1805.13 352
Wind 45 deg - No Ice 22.50 -22.44 -2546.44 -2553.68 4.71
Wind 60 deg - No Ice 27.57 -15.87 -1799.85 -3128.17 5.58
Wind 90 deg - No Ice 31.84 0.01 2.28 -3612.90 6.15
Wind 120 deg - No Ice 27.58 15.89 1804.08 -3129.41 5.06
Wind 135 deg - No Ice 22.52 22.46 2550.28 -2555.44 3.98
Wind 150 deg - No Ice 15.93 27.50 3122.75 -1807.28 2.62
Wind 180 deg - No Ice 0.01 31.75 3604.96 -0.75 -0.52
Wind 210 deg - No Ice -15.91 27.49 3121.51 1806.11 -3.52
Wind 225 deg - No Ice -22.50 22.44 2548.52 2554.66 -4.71
Wind 240 deg - No Ice -27.57 15.87 1801.93 3129.15 -5.58
Wind 270 deg - No Ice -31.84 -0.01 -0.20 3613.88 -6.15
Wind 300 deg - No Ice -27.58 -15.89 -1802.00 3130.40 -5.06
Wind 315 deg - No Ice -22.52 -22.46 -2548.20 2556.42 -3.98
Wind 330 deg - No Ice -15.93 -27.50 -3120.67 1808.26 -2.62
Member Ice 4.47
Total Weight Ice 60.38 1.97 1.98
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Load Vertical Sum of Sum of Sum of Sum of Sum of Torques
Case Forces Forces Forces Overturning Overturning
X Z Moments, M, Moments, M,
K K K kip-ft kip-ft kip-ft

Wind 0 deg - Ice -0.01 -27.67 -3212.65 3.56 -0.03
Wind 30 deg - Ice 13.86 -23.96 -2781.18 -1608.22 3.59
Wind 45 deg - Ice 19.61 -19.56 -2269.99 -2276.00 5.09
Wind 60 deg - Ice 24.02 -13.82 -1603.97 -2788.55 6.24
Wind 90 deg - Ice 27.75 0.01 3.55 -3221.16 7.23
Wind 120 deg - Ice 24.04 13.85 1610.65 -2790.13 6.28
Wind 135 deg - Ice 19.63 19.58 2276.17 -2278.24 5.14
Wind 150 deg - Ice 13.89 23.97 2786.70 -1610.96 3.64
Wind 180 deg - Ice 0.01 27.67 3216.59 0.39 0.03
Wind 210 deg - Ice -13.86 23.96 2785.12 1612.17 -3.59
Wind 225 deg - Ice -19.61 19.56 2273.93 2279.96 -5.09
Wind 240 deg - Ice -24.02 13.82 1607.91 2792.50 -6.24
Wind 270 deg - Ice -27.75 -0.01 0.38 3225.11 -7.23
Wind 300 deg - Ice -24.04 -13.85 -1606.71 2794.09 -6.28
Wind 315 deg - Ice -19.63 -19.58 -2272.23 2282.20 -5.14
Wind 330 deg - Ice -13.89 -23.97 -2782.77 1614.92 -3.64
Total Weight 50.10 1.04 0.49
Wind 0 deg - Service -0.00 -12.40 -1406.17 0.11 0.20
Wind 30 deg - Service 6.21 -10.74 -1217.32 -705.70 1.38
Wind 45 deg - Service 8.79 -8.77 -993.50 -998.10 1.84
Wind 60 deg - Service 10.77 -6.20 -701.86 -1222.51 2.18
Wind 90 deg - Service 12.44 0.00 2.10 -1411.86 2.40
Wind 120 deg - Service 10.77 6.21 705.92 -1223.00 1.98
Wind 135 deg - Service 8.80 8.77 997.41 -998.79 1.55
Wind 150 deg - Service 6.22 10.74 1221.03 -706.54 1.02
Wind 180 deg - Service 0.00 12.40 1409.40 -0.86 -0.20
Wind 210 deg - Service -6.21 10.74 1220.55 704.94 -1.38
Wind 225 deg - Service -8.79 8.77 996.72 997.35 -1.84
Wind 240 deg - Service -10.77 6.20 705.08 1221.76 -2.18
Wind 270 deg - Service -12.44 -0.00 1.13 1411.10 -2.40
Wind 300 deg - Service -10.77 -6.21 -702.70 1222.24 -1.98
Wind 315 deg - Service -8.80 -8.77 -994.18 998.03 -1.55
Wind 330 deg - Service -6.22 -10.74 -1217.81 705.78 -1.02

2

Load Combinations

Description

Comb.

_ No. i
1 Dead Only
2 Dead+Wind 0 deg - No Ice
3 Dead+Wind 30 deg - No Ice
4 Dead+Wind 45 deg - No Ice
) Dead+Wind 60 deg - No Ice
6 Dead+Wind 90 deg - No Ice
7 Dead+Wind 120 deg - No Ice
8 Dead+Wind 135 deg - No Ice
9 Dead+Wind 150 deg - No Ice
10 Dead+Wind 180 deg - No Ice
11 Dead+Wind 210 deg - No Ice
12 Dead+Wind 225 deg - No Ice
13 Dead+Wind 240 deg - No Ice
14 Dead+Wind 270 deg - No Ice
15 Dead+Wind 300 deg - No Ice
16 Dead+Wind 315 deg - No Ice
17 Dead+Wind 330 deg - No Ice
18 Dead+Ice+Temp
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“Comb. i = .Descript'ion

19 Dead+Wind 0 deg+Ice+Temp
20 Dead+Wind 30 deg+lce+Temp
21 Dead+Wind 45 deg+Ice+Temp
22 Dead+Wind 60 deg+Ice+Temp
23 Dead+Wind 90 deg+lce+Temp
24 Dead+Wind 120 deg+Ice+Temp
25 Dead+Wind 135 deg+lce+Temp
26 Dead+Wind 150 deg+lce+Temp
27 Dead+Wind 180 deg+Ice+Temp
28 Dead+Wind 210 deg+Ice+Temp
29 Dead+Wind 225 deg+Ice+Temp
30 Dead+Wind 240 deg+Ice+Temp
31 Dead+Wind 270 deg+Ice+Temp
32 Dead+Wind 300 deg+Ice+Temp
33 Dead+Wind 315 deg+lce+Temp
34 Dead+Wind 330 deg+Ice+Temp
35 Dead+Wind 0 deg - Service

36 Dead+Wind 30 deg - Service

37 Dead+Wind 45 deg - Service

38 Dead+Wind 60 deg - Service

39 Dead+Wind 90 deg - Service

40 Dead+Wind 120 deg - Service
41 Dead+Wind 135 deg - Service
42 Dead+Wind 150 deg - Service
43 Dead+Wind 180 deg - Service
44 Dead+Wind 210 deg - Service
45 Dead+Wind 225 deg - Service
46 Dead+Wind 240 deg - Service
47 Dead+Wind 270 deg - Service
48 Dead+Wind 300 deg - Service
49 Dead+Wind 315 deg - Service
50 Dead+Wind 330 deg - Service

Maximum Member Forces

Section Elevation Component Condition Gov. Force Major Axis  Minor Axis
No. ft Type Load Moment Moment
ey e Comb. K kipfi _kip-fr
L1 176.01 - Pole Max Tension 18 0.00 -0.00 0.00
130.76
Max. Compression 18 -13.08 0.35 0.09
Max. Mx 14 -8.88 352.59 -0.06
Max. My 2 -8.89 0.15 352.44
Max. Vy 14 -14.22 352.59 -0.06
Max. Vx 10 14.22 0.14 -352.29
Max. Torque 19 1.74
L2 130.76 - 86.13 Pole Max Tension 1 0.00 0.00 0.00
Max. Compression 18 -26.95 0.93 -2.89
Max. Mx 14 -19.99 1181.64 -1.17
Max. My 10 -20.00 0.07 -1180.84
Max. Vy 14 -23.70 1181.64 -1.17
Max. Vx 10 23.62 0.07 -1180.84
Max. Torque 23 -7.19
L3 86.13 -43 Pole Max Tension 1 0.00 0.00 0.00
Max. Compression 18 -41.02 0.81 -2.28
Max. Mx 14 -32.41 2264.46 -0.50
Max. My 10 -32.41 -0.61 -2260.03
Max. Vy 14 -28.11 2264.46 -0.50

Max. Vx 10 28.02 -0.61 -2260.03
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Section Elevation Component Condition Gov. Force Major Axis Minor Axis
No. ft Type Load Moment Moment
— Comb. K kip-ft kip-fi
Max. Torque 23 -7.18
L4 43-1 Pole Max Tension 1 0.00 0.00 0.00
Max. Compression 18 -60.38 2.00 -2.02
Max. Mx 14 -50.08 3736.55 0.21
Max. My 10 -50.08 -0.77 -3727.41
Max. Vy 14 -31.86 3736.55 0.21
Max. Vx 10 31.78 -0.77 -3727.41
Max. Torque 23 -7.12
Maximum Reactions
Location Condition Gov. Vertical Horizontal, X Horizontal, Z
Load K K K
% Comb. i )
Pole Max. Vert 31 60.38 27.75 0.01
Max. Hy 14 50.10 31.84 0.01
Max. H, 2 50.10 0.01 31.75
Max. M, 2 3725.21 0.01 31.75
Max. M, 6 3735.53 -31.84 -0.01
Max. Torsion 31 7.11 27.75 0.01
Min. Vert 1 50.10 0.00 0.00
Min. H, 6 50.10 -31.84 -0.01
Min. H, 10 50.10 -0.01 -31.75
Min. My 10 -3727.41 -0.01 -31.75
Min. M, 14 -3736.55 31.84 0.01
Min. Torsion 23 -7.11 -27.75 -0.01
Tower Mast Reaction Summary
Load Vertical Shear, Shear, Overturning Overturning Torque
Combination Moment, M, Moment, M,
K K K _ kipft kip-ft kip-fi
Dead Only 50.10 0.00 0.00 1.04 0.49 0.00
Dead+Wind 0 deg - No Ice 50.10 -0.01 -31.75 -3725.21 1.79 0.54
Dead+Wind 30 deg - No Ice 50.10 15.91 -27.49 -3225.35 -1866.40 3.50
Dead+Wind 45 deg - No Ice 50.10 22.50 -22.44 -2632.91 -2640.36 4.67
Dead+Wind 60 deg - No Ice 50.10 27.57 -15.87 -1860.97 -3234.35 5.52
Dead+Wind 90 deg - No Ice 50.10 31.84 0.01 2.35 -3735.53 6.06
Dead+Wind 120 deg - No Ice 50.10 27.58 15.89 1865.34 -3235.65 4.97
Dead+Wind 135 deg - No Ice 50.10 22.52 22.46 2636.89 -2642.19 3.90
Dead+Wind 150 deg - No Ice 50.10 15.93 27.50 3228.81 -1868.64 2.56
Dead+Wind 180 deg - No Ice 50.10 0.01 31.75 3727.41 -0.77 -0.55
Dead+Wind 210 deg - No Ice 50.10 -15.91 27.49 3227.54 1867.44 -3.50
Dead+Wind 225 deg - No Ice 50.10 -22.50 22.44 2635.08 2641.40 -4.67
Dead+Wind 240 deg - No Ice 50.10 -27.57 15.87 1863.13 3235.39 -5.52
Dead+Wind 270 deg - No Ice 50.10 -31.84 -0.01 -0.21 3736.55 -6.06
Dead+Wind 300 deg - No Ice 50.10 -27.58 -15.89 -1863.18 3236.64 -4.97
Dead+Wind 315 deg - No Ice 50.10 -22.52 -22.46 -2634.72 2643.18 -3.90
Dead+Wind 330 deg - No Ice 50.10 -15.93 -27.50 -3226.63 1869.63 -2.56
Dead-+Ice+Temp 60.38 -0.00 0.00 2.02 2.00 0.00
Dead+Wind 0 deg+Ice+Temp 60.38 -0.01 -27.67 -3356.11 3.70 0.01
Dead+Wind 30 deg+Ice+Temp 60.38 13.86 -23.96 -2905.38 -1680.04 3.56
Dead+Wind 45 deg+Ice+Temp 60.38 19.61 -19.56 -2371.36 -2377.64 5.03
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Load Vertical Shear Shear, Overturning Overturning Torque
Combination Moment, M, Moment, M,

- e L K K ) K _ kipft kipft kip-ft
Dead+Wind 60 deg+Ice+Temp 60.38 24.02 -13.82 -1675.59 -2913.07 6.16
Dead+Wind 90 deg+Ice+Temp 60.38 27.75 0.01 3.73 -3365.00 7.11
Dead+Wind 120 deg+Ice+Temp 60.38 24.04 13.85 1682.63 -2914.74 6.16
Dead+Wind 135 deg+Ice+Temp 60.38 19.63 19.58 2377.89 -2379.99 5.02
Dead+Wind 150 deg+Ice+Temp 60.38 13.89 23.97 2911.25 -1682.91 3.55
Dead+Wind 180 deg+Ice+Temp 60.38 0.01 27.67 3360.36 0.41 -0.01
Dead+Wind 210 deg+Ice+Temp 60.38 -13.86 23.96 2909.61 1684.19 -3.56
Dead+Wind 225 deg+Ice+Temp 60.38 -19.61 19.56 2375.57 2381.79 -5.03
Dead+Wind 240 deg+Ice+Temp 60.38 -24.02 13.82 1679.79 2917.22 -6.16 -
Dead+Wind 270 deg+Ice+Temp 60.38 -27.75 -0.01 0.44 3369.12 -7.11
Dead+Wind 300 deg+Ice+Temp 60.38 -24.04 -13.85 -1678.44 2918.83 -6.16
Dead+Wind 315 deg+Ice+Temp 60.38 -19.63 -19.58 -2373.68 2384.08 -5.03
Dead+Wind 330 deg+Ice+Temp 60.38 -13.89 -23.97 -2907.02 1687.00 -3.55
Dead+Wind 0 deg - Service 50.10 -0.00 -12.40 -1455.74 1.01 0.21
Dead+Wind 30 deg - Service 50.10 6.21 -10.74 -1260.31 -729.38 1.37
Dead+Wind 45 deg - Service 50.10 8.79 -8.77 -1028.69 -1031.97 1.83
Dead+Wind 60 deg - Service 50.10 10.77 -6.20 -726.89 -1264.20 2.16
Dead+Wind 90 deg - Service 50.10 12.44 0.00 1.60 -1460.14 2.38
Dead+Wind 120 deg - Service 50.10 10.77 6.21 729.96 -1264.70 1.95
Dead+Wind 135 deg - Service 50.10 8.80 8.77 1031.60 -1032.68 1.53
Dead+Wind 150 deg - Service 50.10 6.22 10.74 1263.02 -730.25 1.01
Dead+Wind 180 deg - Service 50.10 0.00 12.40 1457.95 0.01 -0.21
Dead+Wind 210 deg - Service 50.10 -6.21 10.74 1262.52 730.41 -1.37
Dead+Wind 225 deg - Service 50.10 -8.79 8.77 1030.90 1033.00 -1.83
Dead+Wind 240 deg - Service 50.10 -10.77 6.20 729.09 1265.22 -2.16
Dead+Wind 270 deg - Service 50.10 -12.44 -0.00 0.60 1461.16 -2.38
Dead+Wind 300 deg - Service 50.10 -10.77 -6.21 -721.75 1265.72 -1.95
Dead+Wind 315 deg - Service 50.10 -8.80 -8.77 -1029.39 1033.70 -1.53
Dead+Wind 330 deg - Service 50.10 -6.22 -10.74 -1260.81 731.27 -1.01

I Solution Summary
Sum of Applied Forces Sum of Reactions
Load PX PY PZ PX PY PZ % Error
Comb. K K K K K K
1 0.00 -50.10 0.00 0.00 50.10 0.00 0.000%
2 -0.01 -50.10 -31.75 0.01 50.10 31.75 0.000%
3 15.91 -50.10 -27.49 -15.91 50.10 27.49 0.000%
4 22.50 -50.10 -22.44 -22.50 50.10 22.44 0.000%
5 27.57 -50.10 -15.87 -27.57 50.10 15.87 0.000%
6 31.84 -50.10 0.01 -31.84 50.10 -0.01 0.000%
7 27.58 -50.10 15.89 -27.58 50.10 -15.89 0.000%
8 22.52 -50.10 22.46 -22.52 50.10 -22.46 0.000%
9 15.93 -50.10 27.50 -15.93 50.10 -27.50 0.000%
10 0.01 -50.10 31.75 -0.01 50.10 -31.75 0.000%
11 -1591 -50.10 27.49 15.91 50.10 -27.49 0.000%
12 -22.50 -50.10 22.44 22.50 50.10 -22.44 0.000%
13 -27.57 -50.10 15.87 27.57 50.10 -15.87 0.000%
14 -31.84 -50.10 -0.01 31.84 50.10 0.01 0.000%
15 -27.58 -50.10 -15.89 27.58 50.10 15.89 0.000%
16 -22.52 -50.10 -22.46 22.52 50.10 22.46 0.000%
17 -15.93 -50.10 -27.50 15.93 50.10 27.50 0.000%
18 0.00 -60.38 0.00 0.00 60.38 -0.00 0.000%
19 -0.01 -60.38 -27.67 0.01 60.38 27.67 0.000%
20 13.86 -60.38 -23.96 -13.86 60.38 23.96 0.000%
21 19.61 -60.38 -19.56 -19.61 60.38 19.56 0.000%
22 24.02 -60.38 -13.82 -24.02 60.38 13.82 0.000%
23 27.75 -60.38 0.01 -27.75 60.38 -0.01 0.000%
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" Sum of Applied F orces

Sum bf Reactions

Load PX PY PZ PX PY PZ % Error
_Comb. LS K_ K K _K K -
24 24.04 -60.38 13.85 -24.04 60.38 -13.85 0.000%
25 19.63 -60.38 19.58 -19.63 60.38 -19.58 0.000%
26 13.89 -60.38 23.97 -13.89 60.38 -23.97 0.000%
27 0.01 -60.38 27.67 -0.01 60.38 -27.67 0.000%
28 -13.86 -60.38 23.96 13.86 60.38 -23.96 0.000%
29 -19.61 -60.38 19.56 19.61 60.38 -19.56 0.000%
30 -24.02 -60.38 13.82 24.02 60.38 -13.82 0.000%
31 -27.75 -60.38 -0.01 27.75 60.38 0.01 0.000%
32 -24.04 -60.38 -13.85 24.04 60.38 13.85 0.000%
33 -19.63 -60.38 -19.58 19.63 60.38 19.58 0.000%
34 -13.89 -60.38 -23.97 13.89 60.38 23.97 0.000%
35 -0.00 -50.10 -12.40 0.00 50.10 12.40 0.000%
36 6.21 -50.10 -10.74 -6.21 50.10 10.74 0.000%
37 8.79 -50.10 -8.77 -8.79 50.10 8.77 0.000%
38 10.77 -50.10 -6.20 -10.77 50.10 6.20 0.000%
39 12.44 -50.10 0.00 -12.44 50.10 -0.00 0.000%
40 10.77 -50.10 6.21 -10.77 50.10 -6.21 0.000%
41 8.80 -50.10 8.77 -8.80 50.10 -8.77 0.000%
42 6.22 -50.10 10.74 -6.22 50.10 -10.74 0.000%
43 0.00 -50.10 12.40 -0.00 50.10 -12.40 0.000%
44 -6.21 -50.10 10.74 6.21 50.10 -10.74 0.000%
45 -8.79 -50.10 8.77 8.79 50.10 -8.77 0.000%
46 -10.77 -50.10 6.20 10.77 50.10 -6.20 0.000%
47 -12.44 -50.10 -0.00 12.44 50.10 0.00 0.000%
48 -10.77 -50.10 -6.21 10.77 50.10 6.21 0.000%
49 -8.80 -50.10 -8.77 8.80 50.10 8.71 0.000%
50 -6.22 -50.10 -10.74 6.22 50.10 10.74 0.000%
B4 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 0.00025075
3 Yes S 0.00000001 0.00041119
4 Yes 5 0.00000001 0.00044698
5 Yes 5 0.00000001 0.00037447
6 Yes 5 0.00000001 0.00005982
7 Yes 5 0.00000001 0.00042915
8 Yes 5 0.00000001 0.00044888
9 Yes 5 0.00000001 0.00038206
10 Yes 4 0.00000001 0.00024498
11 Yes 5 0.00000001 0.00038571
12 Yes 5 0.00000001 0.00044815
13 Yes 5 0.00000001 0.00042620
14 Yes 5 0.00000001 0.00005922
15 Yes 5 0.00000001 0.00037307
16 Yes 5 0.00000001 0.00044816
17 Yes 5 0.00000001 0.00041640
18 Yes 4 0.00000001 0.00000476 s
19 Yes 5 0.00000001 0.00021878
20 Yes 5 0.00000001 0.00079575
21 Yes 5 0.00000001 0.00088158
22 Yes 5 0.00000001 0.00074477
23 Yes 5 0.00000001 0.00025201
24 Yes 5 0.00000001 0.00083686
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25 Yes 5 0.00000001 0.00088916
26 Yes 5 0.00000001 0.00075280
27 Yes 5 0.00000001 0.00021900
28 Yes 5 0.00000001 0.00076617
29 Yes 5 0.00000001 0.00088680
30 Yes 5 0.00000001 0.00082633
31 Yes 5 0.00000001 0.00025159
32 Yes 5 0.00000001 0.00074106
33 Yes 5 0.00000001 0.00088731
34 Yes 5 0.00000001 0.00081604
35 Yes 4 0.00000001 0.00007406
36 Yes 4 0.00000001 0.00089637
37 Yes 4 0.00000001 0.00097658
38 Yes 4 0.00000001 0.00075266
39 Yes 4 0.00000001 0.00029467
40 Yes 4 0.00000001 0.00098519
41 Yes 4 0.00000001 0.00098844
42 Yes 4 0.00000001 0.00077458
43 Yes 4 0.00000001 0.00007396
44 Yes 4 0.00000001 0.00079098
45 Yes 4 0.00000001 0.00098542
46 Yes 4 0.00000001 0.00097333
47 Yes 4 0.00000001 0.00029385
48 Yes 4 0.00000001 0.00074801
49 Yes 4 0.00000001 0.00098367
50 Yes 4 ~0.00000001 10.00092011
Maximum Tower Deflections - Service Wind
Section Elevation Horz. Gov. Tilt Twist
No. Deflection Load
St in Comb. S e
L1 176.01 - 130.76 39.149 47 1.9684 0.0044
L2 135.26 - 86.13 23.089 47 1.6959 0.0066
L3 91.88 -43 10.159 47 1.0962 0.0040
L4 50-1 2.865 47 0.5362 0.0014

Critical Deflections and Radius of Curvature - Service Wind

Elevation Appurtenance
S i _

176.00 12' Low Profile Platform
170.00 7770.00 w/ mount pipe
160.00 Valmont T-Arm (1)
154.00 VHLP2.5-180
150.00 Low Profile Platform
146.00 VHLP2.5-180
130.00 2 Bay Dipole
125.50 Valmont Uni-Tri Bracket
124.00 742 213 w/mount pipe
122.50 Valmont Uni-Tri Bracket
114.00 LPA-80063/6CF
112.00 Andrew 12'-6" Low Profile Platform
100.00 6' Side Mount Standoff
75.00 Side Mount Standoff

Gov.
Load
~ Comb.

Dgﬂection

in
39.145
36.673
32.593
30.191
28.618
27.072
21.244
19.725
19.231
18.743
16.096
15.502
12.176
6.582

Tilt
o

1.9683
1.9380
1.8838
1.8471
1.8201
1.7906
1.6398
1.5870
1.5684
1.5495
1.4348
1.4062
1.2250
0.8298

Twist

o

0.0045
0.0048
0.0054
0.0057
0.0060
0.0063
0.0066
0.0065
0.0064
0.0063
0.0058
0.0057
0.0047
0.0027

Radlius of
Curvature
N
36602
30451
11430
8314
7035
6097
4443
4404
4391
4378
4307
4290
4193
3995
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Elevation - Appzﬂ‘fenéike “Gov. Deﬂecﬁ'on Tl Twist " Radius of
Load Curvature
S Comb. in ° ° St
_60.00 Side Mount Standoff 47 4.121 0.6300 0.0018 3883
Maximum Tower Deflections - Design Wind
Section " Elevation Horz. Gov. Tilt " Twist
No. Deflection Load
i St _in Comb. N
L1 176.01 - 130.76 99.960 14 5.0264 0.0147
L2 135.26 - 86.13 58.985 14 43314 0.0198
L3 91.88 -43 25.967 14 2.8017 0.0119
L4 50-1 7.325 14 1.3710 0.0043
Critical Deflections and Radius of Curvature - Design Wind
" Elevation - Appur!énéncé Gov. v 'Dreﬂeérion Tilt Twist Radius of i
Load Curvature
J , Comb. in = s N
176.00 12' Low Profile Platform 14 99.949 5.0263 0.0149 14537
170.00 7770.00 w/ mount pipe 14 93.645 4.9506 0.0156 12094
160.00 Valmont T-Arm (1) 14 83.236 4.8148 0.0173 4538
154.00 VHLP2.5-180 14 77.108 4.7218 0.0182 3300
150.00 Low Profile Platform 14 73.094 4.6528 0.0187 2791
146.00 VHLP2.5-180 14 69.149 4.5769 0.0190 2418
130.00 2 Bay Dipole 14 54.276 4.1851 0.0197 1759
125.50 Valmont Uni-Tri Bracket 14 50.399 4.0472 0.0193 1742
124.00 742 213 w/mount pipe 14 49.138 3.9989 0.0192 1736
122.50 Valmont Uni-Tri Bracket 14 47.892 3.9495 0.0190 1731
114.00 LPA-80063/6CF 14 41.133 3.6522 0.0175 1700
112.00 Andrew 12'-6" Low Profile Platform 14 39.616 3.5786 0.0170 1693
100.00 6' Side Mount Standoff 14 31.121 3.1195 0.0140 1652
75.00 Side Mount Standoff 14 16.827 2.1626 0.0082 1569
60.00 Side Mount Standoff 14 ) 10.535 1.6564 0.0056 1521
Compression Checks
Pole Design Data
Section Elevation Size L L Kir F, A Actual Allow. Ratio
No. P P, P
ft ft f ksi in® K K —r
L1 176.01 - 130.76 TP31.8x21x0.25 45.25 0.00 0.0 39.000 24.1827 -8.88 943.13 0.009
()]
L2 130.76 - 86.13 TP41.82x30.226x0.3125 49.13 0.00 0.0 39.000 39.8244 -19.99 1553.15 0.013
(2
L3 86.13 -43 (3) TP51.36x39.8381x0.375 48.88 0.00 0.0 39.000 58.7209 -32.41 2290.12 0.014
L4 43-1(@4) TP60.5x48.96x0.4375 49.00 0.00 0.0 39.000 83.4043 -50.08 3252.77 0.015
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0 Séé!ion E/e.vd}io)} H:S'ize . L 7 L K//r T F;, i A 7 /rlcfzrmlr

Allow.  Ratio
No. P P,, P
St ft St ksi in® K K P,
Pole Bending Design Data |
- Sectibn El;\;at}'oti ) sze ”Acﬁmi ( Actual A/wa. » Rarior Abiucﬁ Ac;ualm. Ak[oﬁl. ) Ratio
No. Mx ﬁ;.v Fy bx fb.r M fb\ F by ﬁn
ft kip-ft ksi ksi o kip-ft ksi ksi Fiy
Ll 176.01 - TP31.8x21x0.25 35259 23274 39.000 0.597  0.00 0.000  39.000 0.000
130.76 (1)
L2 130.76 - 86.13 ~ TP41.82x30.226x0.3125  1181.64 35935  39.000 0921  0.00 0.000  39.000  0.000
(V)]
L3 86.13-43(3)  TP51.36x39.8381x0.375  2264.46 38.002  39.000 0974  0.00 0.000  39.000  0.000
L4 43-1(4) TP60.5x48.96x0.4375 3736.55 36252  39.000 0.930  0.00 0.000  39.000  0.000
Pole Shear Design Data
A Section Elevation ;S'ize ‘ ) Actual Actual » A/Iow ), kbtfo Acfual Actual A?low. Ratio
BB ¥ S F, i i o Fu _fu
St K ksi ksi F, kip-ft ksi ksi F.
L1 176.01 - TP31.8x21x0.25 1422 0588  26.000 0.045  0.48 0.015  26.000 0.001
130.76 (1)
L2 130.76 - 86.13  TP41.82x30.226x0.3125 2370  0.595  26.000 0.046  6.12 0.091  26.000 0.003
()]
L3 86.13-43(3)  TP51.36x39.8381x0.375 28.11 0.479  26.000 0.037  6.07 0.050  26.000 0.002
L4 43-1(4) TP60.5x48.96x0.4375 31.86 0382  26.000 0.029  6.06 0.029  26.000 0.001
Pole Interaction Design Data
Sectién E[e\)aiion Ratio Ratio Ra;ib . Ratio Iébtib Comb. Allow. 7 Cri)eria
No. P Sox Sow Jo Ju Stress Stress
St P, Fix F, F, F, Ratio Ratio
L1 1 13’(7)674%1(1) 0.009 0.597 0.000 0.045 0.001 0.607 v 1.333 HI-34VT v
L2 130.7€2-) 86.13 0.013 0.921 0.000 0.046 0.003  (gss v 1333 u13evr V'
L3 86.13 - 43 (3) 0.014 0.974 0.000 0.037 0.002 [ oeq 1.333 Tl i
L4 43-1(4) 0.015 0.930 0.000 0.029 0.001 0045 ¢ 1333 H13evy V'

Section Capacity Table
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; éécti(;h " Elevation Compbnent 7 " Size ' Critical P SF P % ~ Pass
No. ft Type Element K K Capacity Fail
L1 176.01 - 130.76 Pole TP31..8x21x0.25 1 -8.88 1257.19 45.5 Pass
L2 130.76 - 86.13 Pole TP41.82x30.226x0.3125 2 -19.99 2070.35 70.1 Pass
L3 86.13-43 Pole TP51.36x39.8381x0.375 3 -3241 3052.73 74.2 Pass
L4 43 -1 Pole TP60.5x48.96x0.4375 4 -50.08 4335.94 70.9 Pass
Summary
Pole (L3) 74.2 Pass
RATING= 742 Pass
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ANCHOR BOLT AND BASE PLATE ANALYSIS

Input Data

Tower Reactions:

Overturning Moment: OM := 3737ft-kips user input
Shear Force: Shear := 32-kips user input
Axial Force: Axial := 50-kips user input
Anchor Bolt Data:
Use ASTM A615 Grade 75 user input
Number of Anchor Bolts =N N= 18 user input
Diameter of Bolt Circle: Dy := 70.00in user input
Bolt "Column" Distance: L= 3.0in user input
Bolt Ultimate Strength: F, := 100-ksi user input
Bolt Yield Strength: Fy := 75-ksi user input
Bolt Modulus: E := 29000-ksi user input
Anchor Bolt Diameter D := 2.25in user input
Threads per Inch: n:=4.5 user input
Base Plate Data:
Use ASTM A572 Grade 60 user input
Plate Yield Strength: Fypp i= 60-ksi user input
Base Plate Thickness: PlateThickness := 2.00-in user input
Base Plate Diameter: Dy, i= 76.00in user input
Outer Pole Diameter: Dyole i= 60.50in user input

P:\08\MathCAD\Anchor_Bolts\Anchor_Bolts

3:33 PM
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Geometric Layout Data:

Distance from the center of gravity of the group to bolt in question = d(i)

Radius of Bolt Circle: Ry, = Do
2
Distance to Bolts: i=1.N
i
d.:= 10« 2-11-(—)
1 N

d < Rysin(0)

Critical Distances For Bending in Plate:

Dpolc

Outer Pole Radius: R

pole ‘=

Moment Arms of Bolts
about Neutral Axis:

Effective Width of Baseplate
for Bending:

EffectiveWidth := .9-2

MA, := if(di 2Ry Rl Oin)

Page of
Project No.  VZ5-047 (Rev2) Sheet’2 of "6
Computed by MJK Date  06/23/10
Checked by Date
d1 = 11.97-in d7 =22.50-in
d2 = 22.50-in d8 =11.97-in
d3 =30.31-in d9 = 0.00-in
d4 = 34.47-in d10 =-11.97-in
d5 = 34.47-in d11 = -22.50-in
d6 = 30.31-in etc.
Rpole = 30.25-in
MA1 = 0.00-in MA7 = 0.00-in
MA2 = 0.00-in MA8 = 0.00-in
MA3 = 0.06-in MA9 = 0.00-in
MA4 =4.22-in MA10 = 0.00-in
MA5 =4.22-in MA11 = 0.00-in
MA6 = 0.06-in etc.

2 2
D D
: j (%) _ (_;"'E) EffectiveWidth = 41.40-in

P:\08\MathCAD\Anchor_Bolts\Anchor_Bolts
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Anchor Bolt Analysis:

Polar Moment of Inertia Ip:
2 4.2
I, :=Z(di) I, = 1.103 x 10"in
i

Gross Area of Bolt:

Agi= %D2 Ag = 3.976in”
Net Area of Bolt:
™ 0.9743-in . 2
A, = —-(D - ——) A, = 3.248-in
4 n
Net Diameter:
2-|A
D, = %—Q D, =2.03:in
s

Radius of Gyration of Bolt:

Dy,
ri=— r=0.51-in
4

Section Modulus of Bolt:

70D, 3
"“n .3
Sy = = Sy = 0.826-in

Anchor Bolt Bending Stress:

Maximum Applied Bending:

Sh
M, = ( ear)-l M, = 0.444-ft-kips
N
My
fbx = —_— fbx = 6.5-ksi
Sy

Allowable Bending ;
Fyy = 1.333-0.60-Fy Fox = 60.0-ksi

Note: 1.333 increase allowed per TIA/EIA

P:\08\MathCAD\Anchor_Bolts\Anchor_Bolts 3:33 PM
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Check Tensile Forces:

Maximum Tensile Force (Gross Area):

AllowableTension := 1.333-(0.33~Ag-Fu) AllowableTension = 174.9-kips

Note: 1.333 increase allowed per TIA/EIA

Maximum Tensile Force (Net Area):

Frctarea = 1.333:(0.60-A,, Fy) Fpetarca = 194.8-kips

Note: 1.333 increase allowed per TIA/EIA

Applied Tension:

OM-R Axial
MaxTension := - Ea

L

MaxTension = 139.6-kips

Check Stresses:

[Note: Bolts supplied are "upset bolts.” Use net area for checking per AISC. |

MaxTension
F

net.area

=0.72

MaxTension

Condition := if( <1.00,"OK" ,”Overstressed")

net.area

[Condition = "OK" |

P:\08\MathCADVANnchor_Bolts\Anchor_Bolts 3:33 PM
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Check Compression & Combined Stresses (if required):
Check to see if a complete combined stress analysis is required:
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."
Set the clear space between the plate and bolt to zero and remove bending stresses if a combined stress
analysis is not required:
=11 if 1>2D, 1= 0.00-in Sowi= |fox if 1>2:D, fix = 0.0-ksi
0.00in otherwise 0.0ksi otherwise
Allowable Compressive Force:
XK=0.65
2
2. -E
Eopm L C, = 87.36
Fy
Bl
1ot — | Fy
2-C; K-1 ;
F,:= if — <C, F, = 45.0-ksi
(K-l) (K-lj3 f
3| — -
5 r r
fe— + pa—
3 8C, 5.0
2
12-7-E -1
Lz ¥ &g
T
1
r
JFou= 1.333.F, Note: 1.333 increase allowed per TIA/EIA F, = 60.0-ksi
Applied Compressive Force:
MaxCompression := - 4 Ea MaxCompression = 145.1-kips
p
B e MaxCompression
8= A, f, = 44.7 ksi
Check Combined Stresses:
f, f
P Y
Fa Fbx
.\ [ Ta fox —
angmon = if F + %— <1.00,"OK" , "Overstressed" |Cond1t10n ="OK" |
a bx
P:\08\MathCAD\Anchor_Bolts\Anchor_Bolts 3:33 PM




URS

Page of

Sheet’6 of 76

Date ' 06/23/10

Job 176' EEI Monopole - Berlin, CT Project No. VZ5-047 (Rev 2)
Description  Anchor Bolt and Base Plate Analysis Computed by MJK
Checked by

Date

Base Plate Analysis:

Force from Bolt(s):

OM.d.

Axial
So= e C, = 51.5-kips C., = 94.3-kips
Ip N 1 7
C, = 94.3-kips Cg = 51.5-kips
C3 = 126.1-kips C9 = 2.8-kips
C4 = 143.0-kips C10 = —45.9-kips
C5 = 143.0-kips ClI = —88.7-kips
C6 = 126.1-kips etc.
Bending Stress in Plate:
6-Ci-MAi
fbp = fbp = 44.3-ksi

i EffectiveWidth PlateThickness

Check Stresses:

fop

—— =074
1.333:0.75Fyy,

f,
angition = g — 1.00,"OK" , "Overstressed"
1,333-0.75Fybp

|Condition = "OK" |

P:\08\MathCAD\Anchor_BoIts\Anchor_Bolts

3:33 PM
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URS Page of

Job 176' EEI Monopole - Berlin, CT Project No. __ VZ5-047 (Rev2) Sheet’1 of "2
Description Caisson Foundation Evaluation Computed by MJK Date 06/23/10
Checked by Date
Check Foundation Depth TIA/EIA-222-F 7.2.5
Shear Force: = 32k USER INPUT
Overturning Moment: M = 3737ft-k USER INPUT
Foundation Diameter: d = 7.5ft USER INPUT
Overall Length of
P e L, := 39ft USER INPUT
Depth From Top of X
Caisson to Grade: Fracimalt R Bl
Depth of Caisson Below - B a usER
Ground Level: LD := Lo = Lpag =350

Depth Required: 5

3

2 2
el j+ st M ol D LDI = 30.5 ft

LDI1 := 2.0ft + (— + — +
3k-d 3.kd 2k lgkzdz

DepthCheck := if(LD1 < LD, "OK" ,"NO GOOD") DepthCheck = "OK" Note: Result not applicable.

Actual soil is better than

normal soil as defined in

Moment Capacity: TIA/EIA 222 F.
Bending Moment: Mu := 4004ft-k USER INPUT--FROM LPILE Refer. to L:Pls analysis
Moment Capacity: Mn := 8817ftk USER INPUT--FROM LPILE
Factor of Safety: FS = Mn FS =22
Mu

Factor of Safety ; . " s
Reguled FSyeqq:= 1.3 FOSCheck := if(FS 2 FS 49, "OK" ,"NO GOOD" FOSCheck = "OK
Factor of Safety Ratio: FSieqd

Sratio = FS = 0.59

P:\08\MathCAD\Foundation 3:39 PM




URS

Applied Axial Load:

Concrete Weight:

Total Axial Load:

Number of Rebar:

Area of Rebar:

Al := 60k USER INPUT
K iP
A2 := 150 —-LD-t — A2 =12319k
3 4
ft
AT = Al + A2 AT =291.9k
n:= 30 USER INPUT

Ar = 1.56in2 USER INPUT  #11

Rebar Yield Strength: fy := 60ksi USER INPUT
d2
Area of Concrete: = T—
Agi= ey Ag = 442 £>°
Concrete Comp Strength:  fic := 4ksi USER INPUT
Axial Capacity: Po := n-Ar-fy + (Ag — n-Ar)-0.85-f'c Po = 24278.7-k
AxialCheck := if (AT < Po,"OK" ,"NO GOOD") AxialCheck = "OK"

Page of
Job 176' EEI Monopole - Berlin, CT Project No. __ V75047 (Rev2) Sheet’2 of "2
Description Caisson Foundation Evaluation Computed by MJK Date 06/23/10
Checked by Date
Axial Capacity:

P:\08\MathCAD\Foundation

3:39 PM




Caisson Analysis.lpo

LPILE Plus for windows, version 4

Analysis of Individual Piles and pDrilled Shafts
Subjected to Lateral Loading Using the p-y Method

(c) Copyright ENSOFT, Inc., 1985-2000
A1l Rights Reserved

This program is licensed to:

Matthew Kapinos

URS Corp

Name of input data file: P:\08\MathCAD\Foundation\Caisson Analysis.1pd
Name of output file: P:\08\MathCAD\Foundation\Caisson Analysis.1po
Name of plot output file: P:\08\MathCAD\Foundation\Caisson Analysis.lpp

Name of runtime file: P:\08\MathcAD\Foundation\Caisson Analysis.lpr

Date: June 23, 2010 Time: 15:28:37

Units Used in Computations - US Customary Units, inches, pounds
Basic Program Options:

Analysis Type 3: ) ] ) )
- Computations of Ultimate Bending Moment Capacity and Pile Response
Using Nonlinear EI

Computation Options:
- Oonly 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
Page 1



Caisson Analysis.1po
- Analysis for fixed-length pile or shaft only
- No computation of foundation stiffness matrix elements
- Analysis assumes no soil movements acting on pile
- No additional p-y curves to be computed at user-specified depths

Solution Control Parameters:

- Number of pile increments = 100
- Deflection tolerance for closure =  1.0000E-05 in
- Maximum number of iterations allowed = 100

- Maximum allowable deflection 1.0000E402 in

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) = 1

Pile Length = 468.00 1in
Depth of ground surface below top of pile = 48.00 1in
Slope angle of ground surface = .00 deg.

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 Sg.in Ths/sq.1in

1 .000 90.000 3.2206E+06 6.3610E+03  3.0000£+06
2 468.000 90.000 3.2206E+06 6.3610E+03  3.0000E+06

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
loading 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 = 48.000 1in
Distance from top of pile to bottom of layer = 60.000 1in
p-y subgrade modulus k for top of soil layer = 1.000 Tbs/in%**3

p-y subgrade modulus k for bottom of Tayer 1.000 Tbs/in¥**3
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 layer

60.000 1in
132.000 in
.000 1bs/in**3
25.000 Tbs/in**3

[ T |
N
v

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 pile to bottom of layer
p-y subgrade modulus k for top of soil layer
Page 2

132.000 iin
.000 in
35.000 Tbs/in**3

nmn
=
O
N



Caisson Analysis.lpo
p-y subgrade modulus k for bottom of layer = 35.000 1bs/in%**3

Layer 4 is sand, p-y criteria by Reese et al., 1974
Distance from top of pile to top of Tayer
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 layer

192.000 in
468.000 1in
120.000 1bs/in**3
120.000 1bs/in**3

(Depth of Towest layer extends .00 in below pile tip)

Distribution of effective unit weight of soil with depth
is defined using 8 points

Point Depth X Eff. Unit weight
No. in Tbs/in**3

1 48.00 .03588

2 60.00 .03588

3 60.00 .03588

4 132.00 .03588

5 132.00 03588

6 192.00 03588

7 192.00 03588

8 468.00 03588

Distribution of shear strength parameters with depth
defined using 8 points

Point Depth X Cohesion c Angle of Friction E50/k_rm RQD
No. in Ths/in*%2 Deg. %
1 48.000 00000 30.00 0 —mmmee oo
2 60.000 00000 30.00 000 emmmmm ol
3 60.000 .00000 32.00 00 oeemmem el
4 132.000 .00000 32.00 000 emmmmm e
5 132.000 00000 34.00 @ mmmmee oo
6 192.000 .00000 34.00 000 ocem—ee e
7 192.000 .00000 36.00 = @ emm——— e
8 468.000 . 00000 36.00 00 o—eemee o __

Notes

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

(2) E50 is reported for clay strata.

(3) k_rm is reported for rock strata.

(4) RQD is input and reported only for rock materials.

(5) 1Internal default values for E50 will be generated when input value is 0.

Static loading criteria was used for computation of p-y curves

Page 3



Caisson Analysis.1po

Number of loads specified = 2
Load Case Number 1

Pile-head boundary conditions are Shear and Moment (BC Type 1)
Shear force at pile head 27749.000 Tbs

Bendin? moment at pile head 40429447.000 in-Tbs

Axial load at pile head 60380.000 1bs

(Non-zero moment for this load indicates pile-head is free to rotate
under the applied pile-head Toad)

Load Case Number 2

Pile-head boundary conditions are Shear and Moment (BC Type 1)
Shear force at pile head 31837.000 Tbs

Bending moment at pile head 44838565.000 in-Tbs

Axial load at pile head 50096.000 1bs

(Non-zero moment for this load indicates pile-head is free to rotate
under the applied pile-head load)

Pile Descrfption:

The pile shape is a circular solid pile.

outside Diameter = 90.000 1In
Material Properties:

Compressive Strength of Concrete
Yield stress for rebar

Modulus of elasticity of steel
Number of reinforcing bars

Area of single rebar

Number of rows of reinforcing bars
Cover Thickness

3. Kip/In**2
60. Kip/In%¥*2
29000. Kip/In¥*¥*2
1.56000 In*%*2
4.000 In

18911.06 Kip

LI | N 1 1 O T
w
(]

Ultimate squash load capacity

Distribution and Area of Steel Reinforcement

Row Area of Distance to
Number Reinforcement Centroidal Axis
In*%2 In

1 3.120000 40.7754

2 3.120000 38.9933

3 3.120000 35.5070

4 3.120000 30.4689

5 3.120000 24.0992

6 3.120000 16.6762



Caisson Analysis.1po

7 3.120000 8.5244
8 3.120000 .0000
9 3.120000 -8.5244
10 3.120000 -16.6762
11 3.120000 -24.0992
12 3.120000 -30.4689
13 3.120000 -35.5070
14 3.120000 -38.9933
15 3.120000 -40.7754
Axial Thrust Force = 60.380 Kip
Bending Bending Bending Maximum Neutral Axis
Moment stiffness Curvature Strain Position
in-Tbs Tb-1in2 rad/in in/in inches
1.121E+07 1.121E+13 .00000100 .00004801 48.007
1.304E+07 2.608E+12 .00000500 .00012069 24.138
2.225E+07 2.472E+12 .00000900 .00020940 23.266
3.138E+07 2.414E+12 .00001300 .00029861 22.970
4.043E+07 2.378E+12 .00001700 .00038868 22.864
4.941E+07 2.353E+12 .00002100 .00047968 22.842
5.830E+07 2.332E+12 .00002500 .00057164 22.865
6.711E+07 2.314E+12 .00002900 .00066462 22.918
7.581E+07 2.297E+12 .00003300 .00075864 22.989
8.156E+07 2.204E+12 .00003700 .00084309 22.786
8.536E+07 2.082E+12 .00004100 .00092249 22.500
8.854E+07 1.967E+12 .00004500 .00099755 22.168
9.079E+07 1.853E+12 .00004900 .00106758 21.787
9.276E+07 1.750E+12 .00005300 .00113643 21.442
1.004E+08 1.210E+12 .00008300 .00161849 19.500
1.036E+08 9.171E+11 .00011300 .00205416 18.178
1.050E+08 7.344E+11 .00014300 .00247810 17.329
1.061E+08 6.132E+11 .00017300 .00289844 16.754
1.062E+08 5.225E+11 .00020300 .00334948 16.500
1.065E+08 4.571E+11 .00023300 .00379936 16.306
1.065E+08 4.049E+11 .00026300 .00423862 16.116
Ultimate moment capacity at concrete strain of 0.003 = | 1.061E+08 In-1b
Axial Thrust Force = 50.096 Kip
Bending Bending Bending Maximum Neutral Axis
Moment Stiffness Curvature Strain Position
in-1bs Tb-1in2 rad/in in/in inches
1.121E+07 1.121E+13 .00000100 .00004754 47.541
1.280£E+07 2.560E+12 .00000500 .00011899 23.798
2.201E+07 2.445E+12 .00000900 .00020734 23.038
3.114E+07 2.395E+12 .00001300 .00029651 22.809
4.020E+07 2.364E+12 .00001700 .00038655 22.738
4.917e+07 2.342E+12 .00002100 .00047751 22.738
5.807E+07 2.323E+12 .00002500 .00056943 22.777
6.688E+07 2.306E+12 .00002900 .00066237 22.840
7.557e+07 2.290E+12 .00003300 .00075628 22.918
8.130E+07 2.197E+12 .00003700 .00084060 22.719
8.523E+07 2.079E+12 .00004100 .00092107 22.465
8.825E+07 1.961E+12 .00004500 .00099459 22.102
9.050E+07 1.847e+12 .00004900 .00106457 21.726
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. 246E+07
.003E+08
.033E+08
.047E+08
.058E+08
.060E+08
.062E+08
.062E+08

RPRERREREO

AR UIOONORE

.745E+12
.208E+12
.143E+11
.321E+11
.114E+11
.223E+11
.557E+11
.038E+11

Caisson Analysis.Tpo

.00113332
.00161672
.00204885
.00247113
.00289060
.00334948
.00378417
.00422192

.00005300
.00008300
.00011300
.00014300
.00017300
00020300
.00023300
.00026300

Ultimate moment capacity at concrete strain of 0.003 =

21.
19.
18.
17.
16.
16.
16.
16.

1.058E+08 1In-Tb

383
479
131
281
709
500
241
053

Computed values of Load Distribution and Deflection

for Lateral Loading for Load Case Number

1

Pile-head boundary conditions are Shear and Moment (BC Type 1)
Specified shear force at pile head
Specified bending moment at pile head
Specified axial Toad at pile head

27749.000 1bs
40429447.000 in-1bs
60380.000 Tbs

(Non-zero moment for this load does not indicate free-head conditions)

De

pth Deflect.
X y

in in

.000 .992967
.680 .965483
.360 .938376
.040 .911645
.720 .885293
.400 .859321
.080 .833729
.760 .808520
.440 .783694
.120 .759253
.800 .735198
.480 .711530
.160 .688251
.840 .665362
.520 .642864
.200 .620759
.880 .599047
.560 .577730
.240 .556808
.920 .536284
.600 .516158
.280 .496430
.960 .477102
.640 .458175
.320 .439648
.000 .421522
.680 .403798
.360 .386475
.040 .369554
.720 .353035
.400 .336917
.080 .321199
.760 .305882

R el e i s T S S S N S N N N N N N N N N N NN N '

Moment

.04E+07
.06E+07
.07E+07
.08E+07
.10E+07
.11E+07
.12E+07
.13E+07
.15E+07
.16E+07
17E+07

.19e+07

.20E+07
21E+07
.23E+07
.24E+07
.25E+07
.26E+07
27E+07
.28E+07
.29E+07
.30E+07
.31E+07
.31E+07
. 32E+07
.32E+07
.32E+07
.32E+07
.32E+07
.32E+07
.31E+07
.31E+07
.30E+07

Shear

N

)]

=

~

()]
NOOAONOAOAOORNNANORWOOOWNOOOOOOOOOOD

Pag

Slope
S
Rad.

.005913
.005832
.005752
.005671
.005590
.005509
.005427
.005346
.005264
.005181
.005099
.005016
.004932
.004849
.004765
.004681
.004597
.004513
.004428
.004343
.004258
.004173
.004087
.004002
.003916
.003830
.003744
.003658
.003573
.003487
.003401
.003316
.003230

e b6

Total

Stress

Fix. Rig.

ET

Tbs/in**2 1bs-in*¥%2

601.
603.

612.
613.

613.
613.
612.
612.
611.
609.

ORFRRONARARPRNRFPEWAWOORUVIORWRAONOOKRNIAONORNA

NNNNNNMNNNNNNNNNNNNNNRNRNNRNONRNRNRN RN NN RN N R

.36E+12
.36E+12
.36E+12
.36E+12
.36E+12
.36E+12
.36E+12
.36E+12
.36E+12
.36E+12
.36E+12
.36E+12
.36E+12
.36E+12
.36E+12
.36E+12
.36E+12
.36E+12
.36E+12
.36E+12
.36E+12
.36E+12
.36E+12
.36E+12
.36E+12
.36E+12
.36E+12
.36E+12
.36E+12
.36E+12
.36E+12
.36E+12
.36E+12

Soil

1
~
~

-146.
-214.
-276.
-334,
-387.
-436.
-480.
-519.
-555.
-587.
-614.
-638.
~659.
-676.
-689.
-908.
-922.
-931.
-937.

[ S .
NINOOOOOOOOOOO

Res

192
921

068
768
740
127
069
706
684
384
967
627



154.
159.
163.
168.
173.
177.
182.
187.
191.
196.
201.
205.
210.
.280
219.
224.
229,
234.
238.
243,
248.
252.
257.
262.
266.
271,
276.
280.
285.
290.
294.
299.
304.
308.
313,
318.
322.
327.
332.
336.
341,
346.
351,
355.
360.
365.
369.
374.
379.
383,
388.
393.
397,
402.
407.
411.
416.
421.
425.
430.
435.
439,
444,

215

440
120
800
480
160
840
520
200
880
560
240
920
600

960
640
320
000
680
360
040
720
400
080
760
440
120
800
480
160
840
520
200
880
560
240
920
600
280
960
640
320
000
680
360
040
720
400
080
760
440
120
800
480
160
840
520
200
880
560
240
920
600

.290964
.276444
.262321
. 248593
.235259
.222317
.209765
.197600
.185821
.174424
.163406
152765
.142497
.132597
.123061
.113883
.105058
.096579
.088441
.080635
.073155
.065993
.059140
.052590
.046333
.040361
.034664
.029233
.024059
.019132
.014442
.009980
.005737
.001701
.002136
.005785
.009256
.012559
.015703
.018699
.021556
.024283
.026889
.029383
.031835
.034264
.036673
.039064
.041438
.043796
.046141
.048474
.050795
.053107
.055411
.057707
.059997
.062282
.064562
.066839
.069112
.071384
.073654

caisson
.29E+07 -25932.
.27E+07 -30325.
.26E+07 -34703.
.24E+07 -39051.
.22E+07 -43353.
.20E+07 -47598.
.18E+07 -51771.
.15E+07 -55862.
.12E+07 -59859.
.10E+07 -67087.
.06E+07 -77665.
.02E+07 -88365.
.98E+07 -99171.
.93E+07 -109935.
.88E+07 -120381.
.82E+07 -130373.
.75E+07 -139894.
.69E+07 -148927.
.62E+07 -157459.
.54E+07 -165477.
ABE+07 -172972.
.38E+07 -179936.
.29E+07 -186363.
.20E+07 -192248.
.11E+07 -197588.
.02E+07 -202382.
.92E+07 -206629.
.83E+07 -210329.
.73E+07 -213485.
.63E+07 -216099.
.52E+07 -218174.
42E+07 -219715.
.32E+07 -220727.
L22E+07 -221214.
.11E+07 -221182.
.01E+07 -220637.
.90E+07 -219585.
.80E+07 -218032.
.70E+07 -215983.
.60E+07 -213444.
.50E+07 -210421,
.40E+07 -206919.
.31E+07 -202942.
.21E+07 -198496.
.12E+07 -193578.
.03E+07 -188181.
.46E+06 -182296.
.62E+06 -175914.
.81E+06 -169024.
.04E+06 -161618.
.30E+06 -153684.
.60E+06 -145214.
.94E+06 -136462.
.32E+06 -127696.
.74E+06 -118933.
.21E+06 -110188.
.71E+06 -101476.
.26E+06 -92811.
.84E+06 -84209.
.47E+06 -75682.
.14E+06 -67120.
842685.2 -58346.
590607.1 -49303.

HI—‘I—‘NNWUJ-PAWG\\J\I@RDHHH|—‘|—‘l—‘I—‘I—‘I—‘I—‘NNNNNNNNNNWWWWWWWUJWWWWWW-&-h-h-h-h-h-h-h-b-h#-h

Nl—‘I—‘U'IIOO\I—‘NUU&NU'I\l}-—‘mN\IU'II\JI—‘kOO\@@O\WKQKQOOGAkO\INW-hsO-P-\IU‘IAmwNOmm\lNW\lmthl—‘-&OmN\lmw

Analysis.1po

-.003145
.003060
.002976
.002891
.002807
.002724
.002641
.002558
.002476
.002395
.002314
.002234
.002155
.002076
.001999
.001923
.001849
.001775
.001703
.001633
.001564
.001497
.001432
.001368
.001307
.001247
.001189
.001133
.001079
.001027
.78E-04
.30E-04
.85E-04
.A1E-04
.00E-04
.61E-04
.24E-04
.89E-04
.56E-04
.25E-04
.97e-04
.70E-04
.45E-04
.28E-04
.21E-04
.17e-04
.13E-04
.09e-04
.06E-04
.03E-04
.00E-04
.97E-04
.95e-04
.93e-04
.91E-04
.90E-04
.89E-04
.88E-04
.87E-04
.86E-04
.86E-04
.85E-04
-4.85E-04
Page 7
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608.
606.
604.
602.
599.
596.
593.
589.
585.
581.
577.
571.
565.
558.
551.
543.
534.
524.
514.
504.
493.
481.
469.
457.
444,
431.
417.
404.
390.
376.
362.
347.
333.
319.
304.
290.
275.
2061.
247.
233.
219.
205.
192.
179.
166.
153.
141.
129.

107.

=
Y
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.5029
.8679
.8064
.3175
.3996
.0501
.2653
.0409
.3713
.2666
.7444
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.36E+12
.36E+12
.36E+12
.36E+12
.36E+12
.36E+12
.36E+12
. 36E+12
.36E+12
.36E+12
.36E+12
.36E+12
.37E+12
.37E+12
.37E+12
.37E+12
.37E+12
.38E+12
.38E+12
.38E+12
.38E+12
.39E+12
.39E+12
.39E+12
A40E+12
A40E+12
LA41E+12
LA41E+12
A2E+12
A2E+12
A43E+12
A3E+12
.44E+12
44E+12
.46E+12
A47E+12
.48E+12
.50E+12
.51E+12
.52E+12
.53E+12
.54E+12
.56E+12
.19E+12
L12E+13
.12E+13
.12E+13
L12E+13
.12E+13
.12E+13
.12E+13
12E+13
12E+13
.12E+13
J12E+13
L12E+13
.12E+13
.12E+13
12E+13
JA2E+13
.12E+13
.12E+13
L12E+13

-939.
-937.
-933.
-924.
-913.
-899.
-883,
-864.
-843.
-2245.
-2275.
-2297.
-2320.
-2279.
-2184.
-2085.
-1983.
-1877.
-1768.
-1657.

~-1545

~1430.
-1315.
-1199.
-1082.
-965.
-848,

-732

-616.
-500.
-386.
-272.
-159.
-48.
61.
170.
278.
385.
490,
594,
697.
799.
900.
1000.
1101.
1204.
1310.
1417.

1526
1638
1751
1867
1872
1873
1871
1865
1857
1845
1830

1813.

1846
1903
1961

558
953
002
896
823
967
513
643
537
463
026
667
370
452
628
657
034
233
706
884
.173
956
591
413
733
835
974
.382
265
805
159
463
829
346
917
928
674
163
421
487
418
285
171
173
490
788
095
437
. 845
.348
.978
.768
511
.574
.339
.876
.252
.531
.775
047
11
.430
.073



449.280
453.960
458.640
463.320
468.000

Please note

.075923
.078191
. 080458
.082726
. 084993

3
2

81481.2
16577.1
97171.7
24549.0

0.0

Caisson Analysis.lpo
-4.85E-04
-4,85E-04
-4.85E-04

-39989.
-30404.
-20545.
-10410.

0.

7
2
1
8
0

that because this analysis

-4,

84E-04

-4.84E-04

s : . s makes computations of ultimate
capacity and pile response using nonlinear bending stiffness that the

14.822
12.518
10.849
9.835
9.492

4
3
9
2
2

1.12E+13
1.12E+13
1.12E+13
1.12E+13
1.12e+13

2019.043
2077.340
2135.963
2194.,908
2254.170

moment
above

values of total stress due to combined axial stress and bending may not be
representative of actual conditions.

output verification:

Computed forces and moments are within specified convergence limits.

output Summary for Load Case No. 1:

Pile-head deflection

Computed slope at pile head
Maximum bending moment

Maximum shear force
Depth of maximum bending moment
Depth of maximum shear %o

Number of iterations

Number of zero deflection points

rce

.99

30 in

-5.9126E-03
43218966.772 1bs-in
-221214.553 1bs

126.3
308.8

60 1in
80 in
10

Computed values of Load Distribution and Deflection

for Lateral Loading for Load Case Number

2

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

Specified bending moment at pile head

Specified axial lToad at pile head

(Non-zero moment for this load does not

Depth

Deflect.

.703782

B e S R e A N

Moment

M
Tbs~in

.48E+07
.50E+07
.51E+07
.53E+07
.54E+07
.56E+07
.57E+07
.59E+07
.60E+07
.62E+07
.63E+07
.65E+07
.66E+07
.68E+07
.69E+07
.71E+07

Shear

WOUIOROOODOODOOOOO

indicate free-head conditions)

31837.000 1lbs

44838565.000 in-Tbs

50096.000 1bs

STope
S
Rad.

.006646
.006557
.006467
.006377
.006287
.006196
.006105
.006014
.005923
.005831
.005739
.005646
.005553
.005460
.005367
.005273

Page 8

Total
stress
Tbs/in%**

665.

RNV DBWNERHROWRINOVTS

Flx. Rig.
EI

2 Tbs-in#**2

2.35E+12
2.35E+12
.35E+12
.35E+12
.35E+12
.35E+12
.35E+12
.35E+12
.35E+12
.35E+12
.35E+12
.35E+12
.35E+12
.35E+12
.35E+12
.35E+12

NNNMNNNNMNONNNNNNN

Soil Res
p.
1bs/in

OOOCOOOOOOOO
(=
o
o

-2.805
-6.363
-77.604
-161.087
-243.030



caisson Analysis.l1po
.72E+07  28804. .005179 667.
.74E+07  27181. .005085 669.
.75E+07  25263. .004990 671.
.76E+07  23076. .004895 672.
.77e+07  20642. .004800 674.
.78E+07  17985. .004705 675.
.79e+07  15127. .004609 676.
.79e+07  12090. .004514 677.
.80E+07 8895. .004418 678.
.80E+07 5561. .004322 678.
. 80E+07 2108. .004226 679.
.80E+07  -1444. .004130 679.

74.880  .679324
79.560  .655307
84.240 .631731
88.920 . 608600
93.600  .585912
98.280 .563670
102.960  .541875
107.640  .520526
112.320 .499625
117.000  .479173
121.680  .459169
126.360 .439614

.35E+12 -314.065
.35E+12 -379.632
.35E+12 -439.887
.35E+12 -494.986
.35E+12 -545.085
.35E+12 -590.343
.34E+12 -630.915
.34E+12 -666.960
.34E+12 -698.636
34E+12  -726.100
.34E+12 -749.511
.34E+12 -769.026

131.040 420508 .80E+07  -5080. .004035 679. .34E+12 -784.802
135.720 .401850 4.80E+07 -9337. .003939 678. .34E+12 -1034.331
140.400 .383641 4.79e+07 -14215. .003843 677. .34E+12 -1050.303
145.080 .365880 4.79e+07 -19157. .003747 676. .34E+12 -1061.609
149.760 .348566 4.78E+07 -24141. .003652 675. .35E+12 -1068.466
154.440 .331698 .76E+07 -29148. .003557 673. .35E+12 -1071.092
159.120 .315275 .75E+07 -34158. .003462 671. .35E+12 -1069.702
163.800 .299295 .73E+07 -39152. .003367 669. .35E+12 -1064.509
168.480 .283757 4.71E+07 -44113. .003273 666. .35E+12 -1055.724
173.160 .268659 4.69E+07 -49025. .003179 663. .35E+12 -1043.557
177.840 .253999 .67E+07 -53873. .003086 660. .35E+12 -1028.217
182.520 .239774 .64E+07 -58642. .002993 656. .35E+12 -1009.907

187.200 .225981
191.880 .212619

.61E+07 -63319.
.58E+07 -67892.

.002901 652.
.002810 648.

.35E+12 -988.831
.35E+12 -965.189

196.560 .199684 .55E+07 -75626. .002719 643. .35E+12 -2340.114
201.240 .187173 .51E+07 -86652. .002628 638. «35E+12 -2371.789
205.920 .175081 4.47e+07 -97809. .002539 632. .35E+12 -2396.302
210.600  .163406 4.42e+07 -109082. .002451 625. .35E+12 -2420.946
215.280 .152142 .37E+07 -120458. .002363 617. .36E+12 -2440.851
219.960 .141284 .31E+07 -131911. .002277 609. .36E+12 -2453.542
224.640 .130826 4.24E+07 -143259. .002193 600. .36E+12 -2395.941
229.320 .120762 .17E+07 -154199. .002109 591. .36E+12 -2279.448
234.000 .111085 .10E+07 -164586. .002027 580. .36E+12 -2159.179
238.680 .101788 .02E+07 -174402. .001947 569. .36E+12 -2035.639
243.360 .092864 3.94E+07 -183633. .001868 557. .37E+12 -1909.312
248.040  .084303 .85E+07 -192267. .001791 545. .37E+12 -1780.652
252.720 .076098 .76E+07 -200295. .001716 532. .37E+12 -1650.086
257.400 .068240 3.66E+07 -207709. .001643 519, .38E+12 -1518.013
262.080 .060719 3.56E+07 -214501. .001572 505. .38E+12 -1384.807
266.760  .053526 3.46E+07 -220669. .001503 491, .38E+12 -1250.811
271.440 .046650 3.35E+07 -226208. .001436 476. .39E+12 -1116.342

276.120  .040083
280.800  .033813
285.480  .027830
290.160  .022123
294.840 .016682
299,520  .011495

.25E+07 -231117.
.14E+07 -235397.
.03E+07 -239047.
.91E+07 -242070.
.80E+07 -244469.
.69E+07 -246247.

.001372 461.
.001309 446.
.001249 430.
.001191 415.
.001136 399,
.001082 383.

.39E+12 -981.690
.39E+12 -847.116
.40E+12 -712.852
«41E+12 -579.100
41E+12 -446.033
.42E+12 -313.796

PEERPRPPRERPRENNNNNNNNNNWWOUWWWWWWWA A AR DN A N AR R R A AR AR DRDAARNARRAADNDADNDANDNDDD
| S A R A A R R e I |
O\O\O\m\l\l\lmmm@kolllllllllIIllllllIIIIllllllllllllllIIIIIIIIIIIIIII
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304.200 .006551 2.57E+07 -247408. .001032 367. .42E+12 -182.509
308.880 .001839 2.45E+07 -247958. .83E-04 350. .43E+12  -52.269
313.560 -.002652 .34E+07 -247900. .37E-04 334, .44E+12 76.855
318.240 -.006932 C22E+07 -247241, .93E-04 318. .44E+12  204.815
322.920 -.011013 .11E+07 -245986. .52E-04 302. .46E+12  331.586
327.600 -.014907 1.99e+07 -244140. .13e-04 286. 47E+12  457.180
332.280 -.018624 .88E+07 -241709. .77E-04 270. .49E+12  581.633
336.960 -.022175 .77E+07 -238699. .42E-04 254. .50E+12  704.997
341.640 -.025572 .66E+07 -235113, .10E-04 239. .S1E+12  827.344
346.320 -.028824 1.55E+07 -230957. .81E-04 223. .53E+12  948.758
351.000 -.031942 +44E+07 -226234. .53e-04 208. .54E+12 1069.339
355.680 -.034937 1.33eE+07 -220950. .28E-04 194, .55E+12 1189.200
360.360 -.037816 1.23E+07 -215105. .10E-04 180. .17E+12 1308.464
365.040 -.040644 1.13E+07 -208699.5 -6.02E-04 166. .06E+13 1429.127
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Caisson Analysis.Tpo

369.720 -.043448 1.04E+07 -201723.3 -5.97E-04 152.8 1.12E+13
374.400 -.046232 9.44e+06 -194165.9 -5.93E-04 139.8 1.12E+13
379.080 -.048998 8.55E+06 -186015.8 -5.89E-04 127.4 1.12E+13
383.760 -.051747 7.70E+06 -177261.5 -5.86E-04 115.5 1.12E+13
388.440 -.054480 6.89E+06 -168027.8 -5.83E-04 104.2 1.12E+13
393.120 -.057201 6.13E+06 -158594.5 -5.80E-04 93.5161 1.12E+13
397.800 -.059909 5.41E+06 -149118.9 -5.78E-04 83.4566 1.12E+13
402.480 -.062607 4.73E+06 -139617.6 -5.75E-04  74.0178 1.12E+13
407.160 -.065295 4.10E+06 -130106.8 -5.74E-04 65.2009 1.12E+13
411.840 -.067976 3.52E+06 -120602.5 -5.72E-04 57.0059 1.12E+13
416.520 -.070649 2.97E+06 -111120.5 -5.71E-04 49.4320 1.12E+13
421.200 -.073317 2.48E+06 -101676.2 -5.70E-04  42.4771 1.12E+13
425.880 -.075980 2.02E+06 -92284.7 -5.69E-04 36.1383 1.12E+13
430.560 -.078639 1.61E+06 -82960.9 -5.68E-04 30.4116 1.12E+13
435.240 -.081295 1.25E+06 -73586.7 -5.67E-04  25.2922 1.12E+13
439.920 -.083948 924391.4 -63976.2 -5.67E-04  20.7915 1.12E+13
444.600 -.086600 647950.8 -54068.3 -5.66E-04 16.9290 1.12E+13
449.280 -.089250 418577.3 -43861.1 -5.66E-04 13.7240 1.12E+13
453.960 -.091900 237676.4 -33352.6 -5.66E-04 11.1964 1.12E+13
458.640 -.094549 106662.7 -22540.8 -5.66E-04 9.3658 1.12E+13
463.320 -.097198  26959.7 -11423.9 -5.66E-04 8.2522 1.12E+13
468.000 -.099847 0.0 0.0 -5.66E-04 7.8755 1.12E+13

Please note that because this analysis makes computations of ultimate
capacity and pile response using nonlinear bending stiffness that the

1552.
1677.
1805.
1935.
2010.
2021.
2028,
2032,
2032,
2029,
2022,
2013,
2000.
1984.
2021,
2085,
2148.
2213.
2277.
2342.
2408.
2473.

momen
above

values of total stress due to combined axial stress and bending may not be

representative of actual conditions.

Output verification:

Computed forces and moments are within specified convergence Timits.

output Summary for Load Case No. 2:

- 1.1226 1in
-6.6463E-03
48044029.882 1bs-in
-247958.096 1bs

Pile-head deflection
Computed slope at pile head
Maximum bending moment
Maximum shear force

Depth of maximum bendin% moment 126.360 1in
Depth of maximum shear force 308.880 1in
Number of iterations 11
Number of zero deflection points 1

129
545
409
754
246
080
330
069
365
278
865
182
281
217
852
196
951
120
703
700
107
919

t

Definition of symbols for pile-head boundary conditions:

y = pile-head displacment, in
M = pile-head moment, 1bs-in
V = pile-head shear force, Tbs
S = pile-head slope, radians
R = rotational stiffness of pile-head, in-1bs/rad
BC Boundary Boundary Axial Pile Head Maximum
Type Condition condition Load Deflection Moment

Page 10
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Caisson Analysis.l1po
Tbs i

1 2 in in-1bs 1bs
1 v= 27749.000 M= 4.04E+07 60380.0000 .9930  4.322e+07 -2.212E+05
1 v= 31837.000 M= 4.48E+07 50096.0000 1.1226  4.804E+07 -2.480E+05

The analysis ended normally.
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STATE OF CONNECTICUT

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

April 6,2010

Kenmneth C. Baldwin, Esq.
Robinson & Cole LLP
280 Trumbull Street
Hartford, CT 06103-3597

RE:  EM-VER-007-100224 — Cellco Partnership d/b/a Verizon Wireless notice of intent to modify an
existing telecommunications facility located at 1657 Wilbur Cross Parkway, Berlin, Connecticut.

Dear Attorney Baldwin:

The Connecticut Siting Council (Council) hereby acknowledges your notice to modify this existing
telecommunications facility, pursuant to Section 16-5 0j-73 of the Regulations of Connecticut State Agencies.

The proposed modifications are to be implemented as specified here and in your notice dated February 24,
2010, including the placement of all necessary equipment and shelters within the tower compound. The
modifications are in compliance with the exception criteria in Section. 16-50j-72 (b) of the Regulations of
Connecticut State Agencies as changes to an existing facility site that would not increase tower height, extend
the boundaries of the tower site, increase noise levels at the tower site boundary by six decibels, and increase
the total radio frequencies electromagnetic radiation power density measured at the tower site boundary to or
above the standard adopted by the State Department of Environmental Protection pursuant to General Statutes
§ 22a-162. This facility has also been carefully modeled to ensure that radio frequency emissions are
conservatively below State and federal standards applicable to the frequencies now used on this tower.

This decision is under the exclusive jurisdiction of the Council. Please be advised that the validity of this
action shall expire one year from the date of this letter. Any additional change to this facility will require
explicit notice to this agency pursuant to Regulations of Connecticut State Agencies Section 16-50j-73. Such
notice shall include all relevant information regarding the proposed change with cumulative worst-case
modeling of radio frequency exposure at the closest point of uncontrolled access to the tower base, consistent
with Federal Communications Commission, Office of Engineering and Technology, Bulletin 65. Any
deviation from this format may result in the Council implementing enforcement proceedings pursuant to
General Statutes § 16-50u including, without limitation, imposition of expenses resulting from such failure
and of civil penalties in an amount not less than one thousand dollars per day for each day of construction or
operation in material violation.

and cooperation.

Executive Director

SDP/MP/laf

c: The Honorable Adam P. Salina, Mayor, Town of Berlin
Denise McNair, Interim Town Manager, Town of Berlin
Hellyn Riggins, Town Planner, Town of Berlin
Berlin Volunteer Fire Department

o

¢sc

CONNECTICUT SITING COUNCIL

G:AEMBAM-VERIZON\BERLIN\Ac03301! UWitburCrossPkwy.DOC



STATE OF CONNECTICUT

CONNECTICUT SITING COUNCIL
Ten Franklin Square, New Britain, CT 06051

Phone: (860) 827-2935 Fax: (860) 827-2950
E-Mail: sitiug.council@ct.gov
Internet: ct.gov/csc

Daniel E Caruso
Chairman

February 26, 2010

- The Honorable Adam P. Salina
Mayor
Town of Berlin
240 Kensington Road
Kensington, CT 06037

RE:  EM-VER-007-100224 - Cellco Partnership d/b/a Verizon Wireless notice of intent to modify an

existing telecommunications facility located at 1657 Wilbur Cross Parkway, Berlin, Connecticut,

Dear Mayor Salina:

The Connecticut Siting Council (Council) received this request to modify an existing telecommunications
facility, pursuant to Regulations of Connecticut State Agencies Section 16-505-72.

If you have any questions or comments regarding this proposal, please call me or inform the Council by
March 12, 2010.

Thank you for your cooperation and consideration,

Xeclutive Director
SDP/jbw
Enclosure: Notice of Intent

¢ Denise McNair, Interim Town Manager, Town of Berlin
Hellyn Riggins, Town Planner, Town of Berlin

CONNECTICUT SITING COUNCIL
Affirmative Action / Equal Opportunity Employer

GAEMBAM-VERIZOMBERLINSalinas,DOC c %



RO B l N S O N & C O L E I EM. CENNETH C. BALDWIN

C
Law Offices
BosTON
PROVIDENCE
HARTFORD
NEW LONDON
STAMFORD
WHITE PLAINS
NEW YORK CITY
ALBANY
SARASOTA

www.rc.com

%
ER~007~1 00254 280 Trumbull Street
Hartford, CT 06103-3597
Main (860) 275-8200
Fax (860) 275-8299
kbaldwin@rc.com
Direct (860) 275-8345

February 24, 2010

Via Hand Delivery

ORIGINAL

S. Derek Phelps § i1 S i

Executive Director

Connecticut Siting Council

10 Franklin Square IR T
New Britain, CT 06051 oHNG COUNCIL

Re:  Notice of Exempt Modification — Antenna Swap
1657 Wilbur Cross Parkway, Berlin, Connecticut

Dear Mr. Phelps:

Cellco Partnership d/b/a Verizon Wireless (“Cellco”) currently maintains
wireless telecommunications antennas at the 114-foot level on the existing 176-foot
tower at the above-referenced address. The tower and underlying property are owned
the Berlin Volunteer Fire Department. The Council approved Cellco’s use of the
existing tower in 2006 (EM-VER-123-007-010-099-060308). Cellco now intends to
modify its installation by replacing six (6) of its PCS antennas with two (2) model
MG D3-900T0 PCS antennas; one (1) model BXA-185060/ 12CF_2 PCS antenna; and
three (3) model LNX-6514DS-T4M_4 LTE antennas, all at the same 114-foot level
on the tower. Attached behind Tab 1 are the specifications for the proposed
replacement antennas.

Please accept this letter as notification pursuant to R.C.S.A. § 16-505-73, for
construction that constitutes an exempt modification pursuant to R.C.S.A. § 16-505-
72(b)(2). In accordance with R.C.S.A. § 16-50j-73, a copy of this letter is being sent
to Denise McNair, Town Manager for the Town of Berlin. A copy of this letter is
also being sent to the Berlin Volunteer Fire Department.

The planned modifications to the facility fall squarely within those activities
explicitly provided for in R.C.S.A. § 16-50j-72(b)(2).

ks The proposed modifications will not result in any increase in the

height of the existing tower. Cellco’s antennas will be located at the same 114-foot
level on the existing 176-foot tower.

10205690-v1



ROBINSON & COLE,,

S. Derek Phelps
February 24, 2010
Page 2

2 The proposed modifications will not involve any change to ground-
mounted equipment and, therefore, will not require the extension of the site boundary.

3. The proposed modifications will not increase noise levels at the
facility by six decibels or more.

4. The operation of the replacement antennas wi] not increase radio

For the foregoing reasons, Cellco respectfully submits that the proposed
modifications to the above-referenced telecommunications facility constitutes an
cxempt modification under R.CS.A.§ 16-50j-72(b)(2).

/incerely,

Kenneth C. Baldwin

Enclosures

Copy to:
Denise McNair, Berlin Town Manager
Berlin Volunteer Fire Department
Sandy M. Carter



Mechanical specifications

Length 1840 mm 724 in
Width 154 mm 6.1 in
Depth 105 mm 4.1 in
Depth with t-bracket 133 mm 52 in
* Weight 68 kg 150 Ibs
Wind Area
Fore/Aft 0.28 m2 3.1 ft2
Side 0.19 m2 2.1 ft2

Rated Wind Velocity (Safety factor 2.0)
>201 km/hr >125 mph

Wind Load @ 100 mph (161 km/hr)
Fore/Aft 460 N 103.4 Ibs
Side 304 N 68.3 Ibs

Antenna consisting of aluminum alloy with brass
feedlines covered by a UV safe fiberglass radome.

Mounting and Downtilting

Mounting brackets attach to a pipe diameter of
250-102 mm (2.0-4.0 in).

Mounting bracket kit #26799997
Downtilt bracket kit #26799999

The downtilt bracket kit includes the mounting
bracket kit.
Electrical specifications

Frequency Range 1850-1990 MHz

Impedance 50Q
7 Connector(s) NE or E-DIN
2 ports / center
Y vswr <1.4:1
Polarization Slant + 45°
3 Isolation Between Ports < -30 dB
Y Gain 20.5 dBi
? Power Rating 250 W
Y Harf Power Angle
H-Plane 60°
E-Plane 5°
" Electrical Downtilt Z
Y Null Fill 5%

Lightning Protection Direct Ground

Patented Dipole Design: U.S. Patent No. 6,597,324 B2

1) Typical values.

2) pPower rating limited by connector only.

3) NE indicates an elongated N connector.
E-DIN indicates an elongated DIN connector.

4) The antenna weight listed above does not include
the bracket weight.

I to mechanical and/or electrical perf

p
of the antenna may be made without notice.

Slant +/- 45° Dual Polarized, Panel 60° / 20.5 dBi

Radiation pattern?)
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Radiation patterns for all antennas are
measured with the antenna mounted on
a fiberglass pole.

Mounting on a metal pole will typically
improve the Front-to-Back ratio.

CF Denotes a Center-Fed
Connector.

1850-1990 MHz

BXA-185060/12CF _ 2°

When ordering replace “__” with connector type.

Amphenol Antel’s
Exclusive 3T (True
Transmission Line
Technology)
Antenna Design:

® Watercut brass feedline assembly for
consistent performance.

® Unique feedline design eliminates the need
for conventional solder joints in the signal
path.

® A non-collinear system with access to
every radiating element for broad band-
width and superior performance.

® Air as insulation for virtually no internal
signal loss.

This Amphenol Antel antenna is under a five-
year limited warranty for repair or replacement.

Antenna available with center-fed
connectors only.

/777

e cmR———

\ Amphenol
Antel Inc.

The Antenna Technology Company

Amphenol Antel, Inc. 1300 Capital Drive
Toll-Free (888) 417-9562

Fax. (815) 399-0156

Rockford, lllinois 61109 USA  Tel. (815) 399-0001
www.antelinc.com

antel@antelinc.com

Revision Date: 7/11/07



RYMSA Teleco.

L)
l| SINGLE-BAND PANEL ANTEN NA BROADBAND 1700-2170 MHZ
1710-1880 1850-1990 1920-2170
M G D3 _900Tx H68° V5.50 H64° V5,30 H620 V50
Fixed Tilt Fixed Tilt Fixed Tilt
0°,20,40,60 0°,20,40,60 0°,20,40,60
ELECTRICAL SPECIFICATIONS BROADBAND 1710-2170 MHz
Antenna Model [ MGD3-900TX
Polarization | ] _ +450 )
Frequency ] ] ’ 1710 - 1880 1850 - 1990 1920 - 2170
Horizontal Beamwidth | 680 640 620
Vertical Beamwidth 5.50 5.3¢ 50
Gain (dBi) 18.6 18.8 19.3
4 4 ; FIXED FIXED FIXED
Vertical Electrical Tilt 09, 20, 40, Go 09, 29, 40, 6o 09, 20, 490, 60
Upper Sidelobe Suppression |
for the 1% lobe above main beam (dB) 207 20 ] 20
Front-to-Back Ratio /Cpol @ + 20° (dB) > 30 > 30 >30
VSWR 7 <14:1 <14:1 <l4:1
Cross Polar Ratio @ + 600 (dB) > 10 > 10 > 10
Isolation Between Ports (dB) > 30 > 30 > 30
Maximum Power Per Input (w) 250
Intermodulation (dBc) <-150
Impedance (Q) 50
MECHANICAL SPECIFICATIONS
Connectors 2 X 7/16 Female
Connector Position Bottom
Survival Wind Speed mph (km/h) 124 (200)
Front Windload Ibs (N) @ 160 km/h ) 108 (480)
Lateral Windload Ibs (N) @ 160 km/h 56 (250)

Radome Color )
Temperature Range F (°C)
Humidity »

Antenna Weight Ibs (kg)

Antenna Dimension (mm) H X W X D

H&V Pattern

Grey, paintable
-67° to 140° (-550 to +60°)
100%
24.25 (11)

73 X 6.29 X 3.54
(1860 X 160 X 90)

p (Headguarters)

=]fMsA

www.rymsawireless.com
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A CommScope Company

LNX-6514DS-Tam

DualPol® Antenna, 698-89¢ MHz, 65° horizontal beamwidth, fixed electrical tilt

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

e Air dielectric design provides superior PIM performance with repeatable
antenna gain and pattern consistency

® Single piece radome provides long term mechanical stability

Product Specifications ANDREW.

antenna-to-

¢ Proven core design technology, with over 1,000,000 similar antennas deployed

® Exceptional UsLs pattern shapin

for LTE applications

antennas
CHARACTERISTICS
General Specifications
Antenna Type DualPol®

Brand DualPol®
Operating Frequency Band 698 - 896 MHz

Electrical Specifications

Frequency Band, MHz 698-806
Beamwidth, Horizontal, degrees 66
Gain, dBd 13.8
Gain, dBi 15.9
Beamwidth, Vertical, degrees 12.0
Beam Tilt, degrees 4
Upper Sidelobe Suppression (UsLs), typical, dB 18
Front-to-Back Ratio at 180°, dB 33
Isolation, dB 30
VSWR | Return Loss, db 1.35:1 ] 16.5
Intermodulation Products, 3rd Order, 2 x 20 W, dBc -150
Input Power, maximum, watts 500
Polarization +450
Impedance, ohms 50

dc Ground

Lightning Protection

Www.commscope.com,/andrew

©2009 CommScope, Inc. All rights reserved.
All trademarks identified by ® or ™ gre registered trademarks or trademarks, respectively,
See Wwww.commscope.com/andrew for the most current information.

g for optimizing coverage and interference mitigation

806-896
64
14.5
16.6
11.0
4
18
33
30
1.35:1| 16.5
-150
500
+450
50
dc Ground

Join the Fvolution . ‘ o
i @® Qe

of CommScope. All specifications are subject to change,

page 1 of 3
10/28/2009



Product Specifications

INX6514DST4M

Mechanicql 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 181.0mm | 7.1 in
Length 1847.0 mm | 72.7in
Width 301.0mm | 119 in
Net Weight 17.0kg | 37.51p

Regulatory Compliance/Cerfiﬁcotions

' Agency Classification
RoHS 2002/95/EC Compliant by Exemption
China RoHS sJ/T 11364-2006 Above Maximum Concentration Valye (MCv)
Relis

INCLUDED PRODUCTS

MTG-L-STD
Downtilt Mounting Kit for panel Antennas

Www.commscope.com/andrew

©2009 CommScope, Inc. All rights reserved.

ANDREW,

A CommScope Company

Join Tf’)tf,—', E-/U‘u!i(f';!] . . &
Qe

All trademarks identified by ® or ™ gre registered trademarks or trademarks, respectively, of CommScope.All specifications are subject to change. page 2 of 3

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

10/28,/2009
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www.commscope.com/andrew

©2009 CommScope, Inc. All rights reserved.

All trademarks identified by ® or ™ qre registered trademarks or trademarks, respectively,
See Wwww.commscope.com/andrew for the most current information

of CommScope. All specifications are subject fo change.
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DETAILED STRUCTURAL ANALYSIS AND
EVALUATION OF AN EXISTING 176’
MONOPOLE FOR PROPOSED ANTENNA
ARRANGEMENT

Site: Berlin Fire Department
Address: 1657 Wilbur Cross Parkway,
Berlin, CT

prepared for

veri ONvireless

Verizon Wireless

99 East River Drive
East Hartford, Connecticut 06108

prepared by

URS

URS CORPORATION

500 ENTERPRISE DRIVE, SUITE 3B
ROCKY HILL, CT 06067

TEL. 860-529-8882

36931194.00000
VZ5-047 (Rev 1)

January 20, 2010
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1. EXECUTIVE SUMMARY

This report summarizes the structural analysis of the existing 176’ steel tapered monopole
structure, located at 1657 Wilbur Cross Parkway in Berlin, CT. The analysis was conducted in
accordance with the 2005 Connecticut State Building Code and the TIA/EIA-222-F standard for a
wind velocity of 80 mph (fastest mile) and 69 mph (fastest mile) concurrent with 0.5” ice. The
antenna loading considered in the analysis consists of all existing and Proposed antennas,
transmission lines, and ancillary items as outlined in the Introduction Section of this report.

The proposed Verizon Wireless installation is as follows:

Carrier

Proposed Antenna and Mount Antenna Center Elevation

Remove:
(6) LPA-185080 / 8CF 2 panel antennas v‘cﬁz,ze"s'l

(two per sector) (Existing)

Install:

4’
ff))nléh:,);-fglz?osr;T4M-750_4 panel antennas _ (113’ above base plate)
(1) BXA-185060/12CF 2 panel antenna Wozon
(Alpha Sector) (Proposed)

(2) MG D3-900T0 panel antenna
(Beta and Gamma Sectors)

Mounted on existing platform

]

The results of the analysis indicate that the tower structure has the capacity to support the
proposed loading conditions. The tower and its foundation are considered structurally
adequate with the wind load classification specified above and the proposed antenna
loading.

This analysis is based on;

1) The tower structure’s theoretical capacity, not including any assessment of the
condition of the tower.

2) Geotechnical investigation and report performed by Dr. Clarence Welti, P.E., P.C.
dated June 11, 2002

3) Tower geometry and structural member sizes utilized in the Preparation of this report
obtained from manufacturers original design documents for g 176’ tapered stee|
monopole, prepared by Engineered Endeavors, Inc., EEl Job #: 11129, signed and
sealed September 16, 2002.

4) Foundation geometry utilized in the preparation of this report obtained from
manufacturers original design documents for g 176; tapered steel monopole,
prepared by Engineered Endeavors, Inc., EE| Job # 11129, signed and sealeq
September 20, 2002.

5) Previous structural analysis performed by URS Corp, project number VS81-034 /
36922118, signed and sealed September 29, 2005,

6) Previous structural analysis performed by URS Corp, project number VZz1-005 /
36912556, signed and sealed February 21, 2006.

7) Previous structural analysis performed by Natcomm Consulting Engineers, Inc,,
project number 08007.C05, signed and sealed February 14, 2008.

8) Site documentation and visual verification of existing appurtenances conducted from
grade by URS during July 2008.

36931194.00000 176’ EEI Monopole 1/20/2010
VZ5-047 (Rev 1) Berlin, CT
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1. EXECUTIVE SUMMARY - continued

9) Previous structural analysis performed by URS Corp, project number PWS-002 /
36923532, signed and sealed July 18, 2008.

10) Antenna and mount configuration as specified within Section 2 and 6 of this report.

This report is only valid as per the assumptions and data utilized in this report for antenna
inventory, mounts and associated cables. The user of this report shall field verify the assumption
of the antenna and mount configuration as well as the physical condition of the tower. Notify the
engineer in writing immediately if any of the information in this report is found to be other than
specified.

If you should have any questions, please call.

Sincerely,

Richard A. Sambor, P.E. ¥
Senior Structural Engineer

RAS/kab
cc! MJE, ICA — URS, CF/Book

36931194.00000 176" EEl Monopole 1/20/2010
VZ5-047 (Rev 1) Berlin, CT



INTRODUCTION

existing 176’ steel ta
Endeavors, Inc.

The inventory is Summarized in the table below:

Antenna
Antenna Type Carrier Mount Centerline Cable
Elevation
. (2)15/8"
(2) Dipole antennas (within monopole
_ . 2) 15/8”
(2) Grid Dishes Town (existing) . (
— ] Low-Profile Platform 176" Q\L;W'"‘(g ”1“;'};’ ole
(2) Omni antennas (within monopole
. (1) 15/8*
(1) 4- Bay Dipole antenna Town (reserved) (within mono ole)
(3) Powerwave 7770 panel
antennas and AT&T/Cingular - , (6) 15/8"
(6) Powerwave | GP21401 (existing) Cluster/Pipe Mounted 170 (within monopole)
's
\\\\
(6) EMS DR65-19-00DPQ (12) 1 578"
antennas and (6) Decibel T-Mobile (existing) ithi |
PCS 1900 TMA's 3TA 160 (within monopole)
(3) EMS DR65-19-000FG . (3) T-Arms ;
antennas and (6) Decipe/ T-Mobile (12) 15/8
PCS 1900 TMA’s (reserved) (within monopole)
(1) 4- Bay Dipole antenna : »
and Town (existing) - T-Arm 160’ . (.2) 158
(1) Grid Dish (listed above) (within monopole)
Sprint/Nextel "
(12) Dapa 48000 antennas - Prfi s (12) 1 5/8
(6 existing, 6 reserved) (er)g zgrfeg?d Low-Profile Platform 150 (within monopole)
— ]
g . . , . , (1) 1 5/8”
(1) 2-Bay Dipole antenna Town (existing) 6’ Extension Arm 130 (Within monopole
: . (6) 15/8
@) Kathr::.'r;e7n4nzai13 panel Poc(l;itis\/t\i/rl]l;a)less Flush mount assembly 124 (Andrew AVA7-50 exterior of
monopole)
(4) Antel LPA 80063/6CF & Verizon (existing) .
(2IRWAS0013 Low-Profile Platform : (12) 15/8
(3) LNX-6514DS-T4M-750_4 Verizon (existing) 114 (within monopole)
(1) BXA-185060/12CF 2 & (proposed) (existing)
2) MG D3-900T0 prop
(1)15/8"
(1) 4-Bay Dipole antenna s
Town (existing) 6’ Extension Arm 100’ \%ﬁg
(1) Grid Dish (within monopole)
Sprint/Nextel , (1) 1/2"
(1) GPS antenna (existing) Standoff Mount 75 (within monapole)
T-Mobile ) (1) 172"
(1) VIC-100 GPS antenna (reserved) Standoff Mount 60 (within mono ole)
. , (1) 172"
(1) Scanner antenna Town (existing) Standoff Mount 60 (within monopole)

Note: Base of structure established as 1.0t above average grade.

This structural analysis of the communications tower was

for Verizon Wireless. The purpose of this analysis was to investigate the structural integrity

performed by URS Corporation (URS)

of the

36931194.00000
VZ5-047 (Rev 1)

existing tower with its existing and proposed antenna loads. Thig analysis was conducted to
evaluate stress on the tower and the effect of forces to the foundation of the tower resulting from
existing and proposed antenna arrangement.

176’ EE| Monopole
Berlin, CT

1/20/2010



T —

3. ANALYSIS METHODOLOGY AND LOADING CONDITIONS

The structural analysis was conducted in accordance with the 2005 Connecticut State Building
Code, TIA/EIA-222-F - Structural Standard for Steel Antenna Towers and Antenna Supporting
Structures, and the American Institute of Steel Construction (AISC) Manual of Steel Construction
- Allowable Stress Design (ASD).

The analysis was conducted using RISA Tower 5.3. Two load conditions were evaluated as
shown below which were compared to allowable stresses according to AISC and TIAJEIA.

Load Condition 1 = 80 mph (fastest mile) Wind Load (without ice) + Tower Dead Load
Load Condition 2 = 69 mph (fastest mile) Wind Load (with ice) + lce Load + Tower Dead Load

Please note that wind pressure is & function of velocity squared. Under Load Condition 2, a 25
percent reduction in wind pressure is allowed by code to account for the unlikelihood of the full
wind pressure and ice load occurring at the same time. The same results may be achieved by
utilizing a lower wind pressure without taking the 25 percent reduction, as shown above.

The TIAEIA standard permits a one-third increase in allowable stresses for towers and
monopoles less than 700 feet tall. For the purposes of this analysis, in computing the load
capacity the allowable stresses of the tower members were increased by one-third.

FINDINGS AND EVALUATION

Combined axial and bending stresses on the monopole structure were evaluated to compare with
allowable stresses in accordance with AISC. The calculated stresses under the proposed loading
were BELOW the allowable stresses (see table below). Detailed analysis and calculations for the
proposed load condition are provided in section 6 of this report. Additionally, the anchor bolts,
base plate and foundation were all found to be within the allowable limits. An analysis of the
foundation was not conducted since the proposed reactions were below the original design.

TABLE 1: Proposed Tower Base Reactions vs. Original Design Reactions

. Proposed Original Design
Base Reactions Reactions Reactions
Axial Load (Kips) 58.1 49.6
Shear (kips) 29.9 34.94
O.T. Moment (ft-kips) 3483 4306.5

Note: Original design reactions based on TIA/EIA 2292-F with a wind speed of 85mph and 0.5in ice.

TABLE 2: Proposed Tower Component Stress vs. Capacity Summary

Controlling

((S:::t‘i‘:) T:lgf) C(I,E'I?\)/:tnizr: / ?’;:i:\;aRcaitt;; Pass/Fail Comments:
Pole Shaft (L3) 43-86.13’ 69.0% Pass
Anchor Bolts Compression 69% Pass
Base Plate Bending 69% Pass
Caisson Foundation Flexure 55% Pass
36931194.00000 176 EEI Monopole 1/20/2010

VZ5-047 (Rev 1) Berlin, CT



5. CONCLUSIONS AND RECOMMENDATIONS

The results of the analysis indicate that the tower structure has the capacity to support the
proposed loading conditions. The tower and its foundation are considered structurally
adequate with the wind load classification specified above and the proposed antenna
loading.

Limitations/Assumptions:

This report is based on the following:

Tower inventory as listed in this report.

Tower is properly installed and maintained.

All members are as specified in the original design documents and are in good condition.

All réquired members are in place.

All bolts are in place and are properly tightened.

Tower is in plumb condition.

All member protective coatings are in good condition.

All tower members were properly designed, detailed, fabricated, and installed and have been

properly maintained since erection.

9. Foundations were properly constructed to support original design loads as specified in the
original design documents.

10. All coaxial cable is installed within the monopole unless specified otherwise.

PN AON A

URS is not responsible for any modifications completed prior to or hereafter in which URS is not
or was not directly involved. Modifications include but are not limited to:

A. Adding antennas
B. Removing/replacing antennas
C. Adding coaxial cables

URS hereby states that this document represents the entire report and that it assumes no liability
for any factual changes that may occur after the date of this report. Al representations,
recommendations, and conclusions are based upon information contained and set forth herein. If
you are aware of any information which conflicts with that which is contained herein, or you are
aware of any defects arising from original design, material, fabrication, or erection deficiencies,
you should disregard this report and immediately contact URS. URS disclaims all liability for any
representation, recommendation, or conclusion not expressly stated herein.

Ongoing and Periodic Inspection and Maintenance:

Atfter the Contractor has successfully completed the installation and the work has been accepted,
the owner will be responsible for the ongoing and periodic inspection and maintenance of the
tower.

The owner shall refer to TIAJEIA-222-F for recommendations for maintenance and inspection.
The frequency of the inspection and maintenance intervals is to be determined by the owner
based upon actual site and environmental conditions. It is recommended that a complete and
thorough inspection of the entire tower structural system be performed at least yearly and more
frequently as conditions warrant. According to TIA/EIA-222-F section 14.1, Note 1: It is
recommended that the structure be inspected after severe wind and/or ice storms or other
extreme loading conditions.

36931194.00000 176" EEI Monopole 1/20/2010
VZ5-047 (Rev 1) Berlin, CT



6. DRAWINGS AND DATA
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RISA TOWER INPUT/OUTPUT SUMMARY
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r[ T } l DESIGNED APPURTENANCE LOADING
[ l[ " TYPE [ ELEVATION TYPE | ELEVATION |
l \ | 176 (4) 48000 (Sprint/Nextel) ”]E()—’T
, ‘ \ \ 176 EEE
| | ‘ | | Grid Dish (TowE) 777777777 hoat e 12 Bay Dipole (Town) el |
l \ E | [Dipole(rowy |16 |GSue Mount Standoft (Town) (130 |
& ol 1|8 . = o |Grid Dish (Town) 1176 Valmont Uni-Tri Bracket (Pocket | 125.5 7
2 E § l 8 g- 3 Omni (Town) Wireless) | |
2 1 P ‘ 5 l & o [4Bay ﬁipo(le(r?seﬁédﬁﬁ e .xg E’.’. wimount pipe (Pocket 124 |
i | | [7770.00 w/ mount pipe peEe). e BN 5
| l 1 i ’;(ATIjCinguIar) {742 213 wimount pipe (Pocket 124
1 | I7 ot pi 1170 Wil el
‘ | 1&%%2,:{,;‘;" Ree 742 213 wimount pipe (Pocket
| patlcogdey | - '
| \ {7770.00 w/ mount pipe 170 rv‘ﬂf‘e_ss)_—.*,_,, S
| ‘ (ATT/Cingular) | Valmont Uni-Tri Bracket (Pocket {1225 i
A Eﬂ' \ LPG 21401 TMA (ATDinguar) |170 | Whsigss). :
£ 1 |8l | LPG 21401 TMA (ATT/Cingular) _|170 {LPA-B00B3/6CF (Verizon)
- I"“‘il'—:!’— | 13081t (PG 21401 TMA (ATT/Cingdar) |10 #Vg—lLPA-SOOSBIGCF (Ver{zon) |
\ L |l Vamon T-Am (1) (T-Mobie) 160 4;{{_‘\‘1“%%,_1&__(;
e | cimont T (1) (7-Moble) [ 160 LPAGOOGIISCF (Vericon) 114 |
! l — RWAB0013 (Verizon) [114 |
1 \ h | YT ——| {RWABO013 (Verizon) 114
| I[ ‘ | 2) DRE5-16-000PQ (T-Mobie) BXA-185060/12CF 2 (Verizon) |14 =
' 1 \ ‘ [(2) DR65-19-00DPQ (T-Mobile) _ ; |
bl DR65-19-00DPQ (T-Mobile nsa | ]
© | {I | | (reserved)) l LNXG514DS-TAM (Verizon) (114 |
glol8 [ | g l\ § w DR65-19-00DPQ (T-Mobile iRvmsa MG D3-900Tx (Verizon) | 114
“lal 192 S (reserved)) _ |LNX-6514DS-T4M (Verizon) 1114
l ° ! | S ] E & {DRSSAQ—OODPQF-'m;' " TAndrew 12-6" Low Profile Platiorm| 112 L 4
i I | (reserved)) ‘ | (Verizon) |
| e o
|| | [(2) TMA 10"x8"x3" (T-Mobile) 160 |4 Bay Dipole (Town) |
[ s | v e e 1 —
P (2 TMA 10"8'x3" (T-Mobile) ~Jteo | Grid Dish (Town) |100 |
; | 1 [(2) TMA 10"x8"x3" (T-Mobile) 160 T |o'side Mount Standoff (Town) | 100 G|
| ! [(2) TMA 10"x8"x3" (T-Mobile i
‘ (reserved)) it T FE o = 55— T
| O [(2) TMA 10"x8"x3" (T-Mobile \160 | (Sprint/Nextel) | 1
i 86.1 1t (reserved)) 5 _ |ScamerAema(fown |60
= (2) TMA 10x8"x3" (T-Mobile 160 ‘geserved)) ! J
fosaedy | |cPSCrMobe(eseved) |80
2 Bay Dipole (Town) 160 ISidoMount Standoff (T-Mobile 160 |
| Grid Dish (Town) 160 (reserved)) |
Low Profile Platform 150
{printNexteh) 1 e
3
2 -
2
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TOWER DESIGN NOTES
1. Tower is located in Hartford County, Connecticut.
2. Tower designed for a 80 mph basic wind in accordance with the TIA/EIA-222-F
Standard.
3. Tower is also designed for a 69 mph basic wind with 0.50 in ice.
4. Deflections are based upon a 50 mph wind.
430t 5. TOWER RATING: 69%
AXIAL
58083 Ib
MOMENT
S SHEAR 314?038 It
~ ‘é 26019 Ib
5
, * TORQUE 7573 Ib-ft
1[ 69 mph WIND - 0.5000 in ICE
| AXIAL
[ 48757 Ib
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s | SHEAR 3483330 Ib-ft
El 1 29928 Ib
B i 1.01t
rf ; l P TORQUE 6544 Ib-ft
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. Project Date
URS Corporation :
P il Berlin Fire Department 17:23:08 01/20/10
Rocky Hill, CT 06067 Client Designed by
Phone: (860) 529-8882 Verizon Wireless ;
FAX: (860) 529-3991 Kevin Barker

Tower Input Data

There is a pole section.
This tower is designed using the TIA/EIA-222-F standard.
The following design criteria apply:
Tower is located in Hartford County, Connecticut.
Basic wind speed of 80 mph.
Nominal ice thickness of 0.5000 in.
Ice density of 56 pcf.
A wind speed of 69 mph is used in combination with ice.
Temperature drop of 50 °F.
Deflections calculated using a wind speed of 50 mph.
A non-linear (P-delta) analysis was used.
Pressures are calculated at each section.
Stress ratio used in pole design is 1.333.
Local bending stresses due to climbing loads, feedline supports, and appurtenance mounts are not

considered.
Options
Consider Moments - Legs Distribute Leg Loads As Uniform Treat Feedline Bundles As Cylinder
Consider Moments - Horizontals Assume Legs Pinned Use ASCE 10 X-Brace Ly Rules
Consider Moments - Diagonals v Assume Rigid Index Plate Calculate Redundant Bracing Forces
Use Moment Magnification Use Clear Spans For Wind Area Ignore Redundant Members in FEA
V' Use Code Stress Ratios Use Clear Spans For KL/r SR Leg Bolts Resist Compression
V' Use Code Safety Factors - Guys Retension Guys To Initial Tension All Leg Panels Have Same Allowable
Escalate Ice V' Bypass Mast Stability Checks Offset Girt At Foundation
Always Use Max Kz Use Azimuth Dish Coefficients V' Consider Feedline Torque
Use Special Wind Profile V' Project Wind Area of Appurt. Include Angle Block Shear Check
Include Bolts In Member Capacity Autocalc Torque Arm Areas Poles
Leg Bolts Are At Top Of Section SR Members Have Cut Ends V' Include Shear-Torsion Interaction
Secondary Horizontal Braces Leg V' Sort Capacity Reports By Component Always Use Sub-Critical Flow
Use Diamond Inner Bracing (4 Sided) Triangulate Diamond Inner Bracing Use Top Mounted Sockets

Add IBC .6D+W Combination

Tapered Pole Section Geometry

Section Elevation Section Splice Number Top Bottom Wall Bend Pole Grade
Length Length of Diameter  Diameter  Thickness Radius

i 1 i Sides in .1 K OO . b
L} 176.01-130.76 45.25 4.50 18 21.0000 31.8000 0.2500 1.0000 AS572-65
(65 ksi)

L2 130.76-86.13 49.13 5.75 18 30.2260 41.8200 03125 1.2500 A572-65
(65 ksi)

L3 86.13-43.00 48.88 7.00 18 39.8381 51.3600 0.3750 1.5000 A572-65
(65 ksi)

L4 43.00-1.00 49.00 18 48.9600 60.5000 0.4375 1.7500 A572-65

(65 ksi)
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500 Enterprise {)’,.,W, Suite 3B Berlin Fire Department 17:23:08 01/20/10
LT o et
hone: - i .
FAX: (860) 529-399] S Kevin Barker
B Tapered Pole Properties |
Section  Tip Dia. Area [4 r c I/Cj' J4 II/Q w w/t
Sedesee s DM L G IR e sl e I i e ¥
L1 21.3240 16.4651 895.6507 7.3663 10.6680 83.9568 1792.4800 8.2341 3.2560 13.024
32.2906 25.0349  3148.3461 11.2003 16.1544 194.8909  6300.8349 12.5198 5.1568 20.627
L2 31.7706 29.6704  3354.2439 10.6193 15.3548 218.4493  6712.9014 14.8380 4.7698 15.263
42.4651 41.1703  8961.3641 14.7352 21.2446 4218192  17934.5198  20.5890 6.8103 21.793
L3 41.8289 46.9709  9241.6269 14.0094 20.2377 456.6531 184954142  23.4899 6.3515 16.937
52.1523 60.6849  19929.7987  18.0997 26.0909 763.8607 39885.8215  30.3482 8.3794 22.345
L4 513893 673795 200424648 172255 248717 8058353 40111.3019 336962 7.8470 17.936
614333 834043 38013.0437 213222 30.7340 1236.8401 76076.1060  41.7101 9.8780  22.578
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
o ) e : in ; A _in in
L1176.01- 1 1 1
130.76
L2 130.76- 1 1 1
86.13
L3 86.13-43.00 1 1 1
L4 43.00-1.00 1 I 1
by Feed Line/Linear Appurtenances - Entered As Area B
Description Face Allow Component Placement Total CuA Weight
or  Shield Type Number
il Leg oy e e a _Fp A
15/8 C No Inside Pole 176.00 -21.00 7 No Ice 0.00 1.04
(Town) 12" Ice 0.00 1.04
15/8 G No Inside Pole 171.00 - 9.00 6 No Ice 0.00 1.04
(AT&T/Cingular) 172" Ice 0.00 1.04
15/8 C No Inside Pole 161.00 - 9.00 24 No Ice 0.00 1.04
(T-Mobile) 1/2" Ice 0.00 1.04
15/8 C No Inside Pole 161.00-21.00 2 No Ice 0.00 1.04
(Town) 1/2" Ice 0.00 1.04
15/8 C No Inside Pole 151.00 -9.00 12 No Ice 0.00 1.04
(Sprint/Nextel) 1/2" Ice 0.00 1.04
15/8 C No Inside Pole 131.00 -21.00 1 No Ice 0.00 1.04
(Town) 1/2" Ice 0.00 1.04
15/8 C No Inside Pole 101.00 -21.00 2 No Ice 0.00 1.04
(Town) 1/2" Ice 0.00 1.04
172 (& No Inside Pole 76.00 -9.00 1 No Ice 0.00 0.25
(Sprint/Nextel) 172" Ice 0.00 0.25
172 C No Inside Pole 61.00 -21.00 1 No Ice 0.00 0.25
(Town) 172" Ice 0.00 0.25
172 C No Inside Pole 61.00 - 13.00 1 No Ice 0.00 0.25
(T-Mobile) 172" Ice 0.00 0.25
15/8 C No Inside Pole 111.00 -21.00 12 No Ice 0.00 1.04
(Verizon) 1/2" Ice 0.00 1.04
AVAT7-50 (1-5/8 LOW C No CaAa (Out Of 124.00 - 4.00 1 No Ice 0.20 0.72
DENSI FOAM) Face) 12" Ice 0.30 223
(Pocket Wireless)
AVATLR(YBIOW € No CoAa(QuOf  12400-400 5 Nolee 000 o7
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5 Project Date
URS Corporation e
500 Enterprise Drive, Suite 3B Berlin Fire Department 17:23:08 01/20/10
Rocky Hill, CT 06067 Client Designed by
Phone: (860) 529-8882 Verizon Wireless ;
Déscr;tptior; Face Allow Cozxnprtrmenrtv Placement  Total 7 C;AVAA‘ Weight
or  Shield Type Number
b s i i e SO et ot ot etk g e o o Bl
DENSI. FOAM) Face) 1/2" Ice 0.00 223
(Pocket Wireless)
| Feed Line/Linear Appurtenances Section Areas
Tower Tower o R Y | N e TCAs Cady " Weight
Section Elevation " In Face Out Face
L1 176.01-130.76 A 0.000 0.000 0.000 0.000 0.00
B 0.000 0.000 0.000 0.000 0.00
C 0.000 0.000 0.000 0.000 1650.98
L2 130.76-86.13 A 0.000 0.000 0.000 0.000 0.00
B 0.000 0.000 0.000 0.000 0.00
C 0.000 0.000 0.000 7.498 2918.50
L3 86.13-43.00 A 0.000 0.000 0.000 0.000 0.00
B 0.000 0.000 0.000 0.000 0.00
C 0.000 0.000 0.000 8.540 3164.01
L4 43.00-1.00 A 0.000 0.000 0.000 0.000 0.00
B 0.000 0.000 0.000 0.000 0.00
~C__ 0000 0000 0000 7722 222422

Feed Line/Linear Appurtenances Section Areas - With Ice

Tower Tower Face Ice Ar Ar Cudy CuA4 Weight
Section Elevation or Thickness In Face Out Face
ks N OB | N RS SR | SN it oo b
L1 176.01-130.76 A 0.500 0.000 0.000 0.000 0.000 0.00
B 0.000 0.000 0.000 0.000 0.00
C 0.000 0.000 0.000 0.000 1650.98
L2 130.76-86.13 A 0.500 0.000 0.000 0.000 0.000 0.00
B 0.000 0.000 0.000 0.000 0.00
C 0.000 0.000 0.000 11.285 3262.72
L3 86.13-43.00 A 0.500 0.000 0.000 0.000 0.000 0.00
B 0.000 0.000 0.000 0.000 0.00
C 0.000 0.000 0.000 12.853 3556.05
L4 43.00-1.00 A 0.500 0.000 0.000 0.000 0.000 0.00
B 0.000 0.000 0.000 0.000 0.00
i c 0000 0000 0000 1162 257872
Feed Line Center of Pressure
Section Elevation CPy CPz CPy CP;
Ice Ice
L1 176.01-130.76 0.0000 0.0000 0.0000 0.0000
L2 130.76-86.13 -0.2114 0.1220 -0.3023 0.1745
L3 86.1343.00 -0.2446 0.1412 -0.3523 0.2034
L4 4300100 02283 01318 03314 01913
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; Project Date
URS Corporation i
500 Enterprise Drive, Suite 3B Berlin Fire Department 17:23:08 01/20/10
e o A ey
one: 5 erizon Wireless ;
FAX: (860) 529-3991 Kevin Barker
Discrete Tower Loads
Desickription“ 7 Face O[/sei ‘ Oﬂsets: " Azimuth Placement e C,.AA C4A,4 Weigﬁt
or Type Horz Adjustment Front Side
Leg Lateral
Vert
S ° S 7 i Ib
S
12' Low Profile Platform C None 0.0000 176.00 No Ice 15.70 15.70 1300.00
(Town) 12"Ice  20.10 20.10 1765.00
4 Bay Dipole C From Face 4.00 0.0000 176.00 No Ice 5.40 5.40 50.00
(Town) 6.00 1/2" Ice 9.00 9.00 80.00
0.00
Omni C From Face 4.00 0.0000 176.00 No Ice 5.40 5.40 50.00
(Town) 0.00 1/2" Ice 9.00 9.00 80.00
0.00
Grid Dish C From Face 4.00 0.0000 176.00 No Ice 5.40 5.40 50.00
(Town) -6.00 172" Ice 9.00 9.00 80.00
0.00
Dipole B From Face 4.00 0.0000 176.00 No Ice 5.40 5.40 50.00
(Town) 0.00 1/2" Ice 9.00 9.00 80.00
0.00
Grid Dish B From Face 4.00 0.0000 176.00 No Ice 5.40 5.40 50.00
(Town) -6.00 1/2" Ice 9.00 9.00 80.00
0.00
Omni A From Face 4.00 0.0000 176.00 No Ice 5.40 5.40 50.00
(Town) 0.00 1/2" Ice 9.00 9.00 80.00
0.00
4 Bay Dipole (reserved) A From Face 4.00 0.0000 176.00 No Ice 5.40 5.40 50.00
(Town) 6.00 172" Ice 9.00 9.00 80.00
0.00
7770.00 w/ mount pipe A From Face 1.00 0.0000 170.00 No Ice 5.99 4.26 63.95
(AT&T/Cingular) 0.00 1/2" Ice 6.45 491 110.64
0.00
7770.00 w/ mount pipe B From Face 1.00 0.0000 170.00 No Ice 5.99 4.26 63.95
(AT&T/Cingular) 0.00 1/2" Ice 6.45 4.91 110.64
0.00
7770.00 w/ mount pipe C From Face 1.00 0.0000 170.00 No Ice 5.99 4.26 63.95
(AT&T/Cingular) 0.00 1/2" Ice 6.45 491 110.64
0.00
LPG 21401 TMA A From Face 1.00 0.0000 170.00 No Ice 0.95 0.37 17.50
(AT&T/Cingular) 0.00 172" Ice 1.09 0.48 23.31
0.00
LPG 21401 TMA B From Face 1.00 0.0000 170.00 No Ice 0.95 0.37 17.50
(AT&T/Cingular) 0.00 172" Ice 1.09 0.48 23.31
0.00
LPG 21401 TMA c From Face 1.00 0.0000 170.00 No Ice 0.95 0.37 17.50
(AT&T/Cingular) 0.00 1/2" Ice 1.09 0.48 23.31
0.00
Valmont T-Arm (1) A From Face 2.00 0.0000 160.00 No Ice 10.54 10.54 336.00
(T-Mobile) 0.00 12"Ice 1445 14.45 412.00
0.00
Valmont T-Arm (1) B From Face 2.00 0.0000 160.00 No Ice 10.54 10.54 336.00
(T-Mobile) 0.00 12"Ice 1445 14.45 412.00
0.00
Valmont T-Arm (1) C From Face 2.00 0.0000 160.00 No Ice 10.54 10.54 336.00
(T-Mobile) 0.00 12"Ice 1445 14.45 412.00
0.00
(2) DR65-19-00DPQ A From Face 4.00 0.0000 160.00 No Ice 8.40 3.53 32.00

(T-Mobile) 0.00 172" Ice 8.95 3.97 73.77
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R Project Date
URS Corporation e
$00' Entisnrise Drive, Suite 3B Berlin Fire Department 17:23:08 01/20/10
1]€ocky Iggb)cégéggz Client ¢ e Designed by
Phone: - erizon Wireless :
FAX: (860) 529-3991 Kevin Barker
7 Description 7 Face Offset : O'[ﬁéts} " Azimuth Placement V Cad 4 i CA’AA’ i Wéighi
or Type Horz Adjustment Front Side
Leg Lateral
Vert Ny
ﬁ o ﬁ Aﬁz ﬁ' b
S
0.00
(2) DR65-19-00DPQ B From Face 4.00 0.0000 160.00 No Ice 8.40 3.53 32.00
(T-Mobile) 0.00 172" Ice 8.95 3.97 73.77
0.00
(2) DR65-19-00DPQ C From Face 4.00 0.0000 160.00 No Ice 8.40 3.53 32.00
(T-Mobile) 0.00 1/2" Ice 8.95 3.97 73.77
0.00
DR65-19-00DPQ A From Face 4.00 0.0000 160.00 No Ice 8.40 3.53 32.00
(T-Mobile (reserved)) 0.00 12" Ice 8.95 3.97 73.77
0.00
DR65-19-00DPQ B From Face 4.00 0.0000 160.00 No Ice 8.40 3.53 32.00
(T-Mobile (reserved)) 0.00 1/2"Ice 8.95 3.97 73.77
0.00
DR65-19-00DPQ C From Face 4.00 0.0000 160.00 No Ice 8.40 3.53 32.00
(T-Mobile (reserved)) 0.00 12" Ice 8.95 3.97 1377
0.00
(2) TMA 10"x8"x3" A From Face 3.00 0.0000 160.00 No Ice 0.78 0.29 15.00
(T-Mobile) 0.00 12" Ice 0.90 0.38 20.06
0.00
(2) TMA 10"x8"x3" B From Face 3.00 0.0000 160.00 No Ice 0.78 0.29 15.00
(T-Mobile) 0.00 1/2" Ice 0.90 0.38 20.06
0.00
(2) TMA 10"x8"x3" € From Face 3.00 0.0000 160.00 No Ice 0.78 0.29 15.00
(T-Mobile) 0.00 1/2" Ice 0.90 0.38 20.06
0.00
(2) TMA 10"x8"x3" A From Face 3.00 0.0000 160.00 No Ice 0.78 0.29 15.00
(T-Mobile (reserved)) 0.00 12" Ice 0.90 0.38 20.06
0.00
(2) TMA 10"x8"x3" B From Face 3.00 0.0000 160.00 No Ice 0.78 0.29 15.00
(T-Mobile (reserved)) 0.00 1/2" Ice 0.90 0.38 20.06
0.00
(2) TMA 10"x8"x3" C From Face 3.00 0.0000 160.00 No Ice 0.78 0.29 15.00
(T-Mobile (reserved)) 0.00 1/2" Ice 0.90 0.38 20.06
0.00
2 Bay Dipole C From Face 4.00 0.0000 160.00 No Ice 0.00 0.00 0.00
(Town) 6.00 172" Ice 0.00 0.00 0.00
0.00
Grid Dish C From Face 4.00 0.0000 160.00 No Ice 5.40 5.40 50.00
(Town) 6.00 172" Ice 9.00 9.00 80.00
0.00
Low Profile Platform C None 0.0000 150.00 No Ice 17.30 17.30 1500.00
(Sprint/Nextel) 12"Ice  22.10 22.10 2030.00
(4) 48000 A From Face 3.00 0.0000 150.00 No Ice 4.51 1.82 18.30
(Sprint/Nextel) 0.00 1/2" Ice 491 2.15 40.88
0.00
(4) 48000 B From Face 3.00 0.0000 150.00 No Ice 4.51 1.82 18.30
(Sprint/Nextel) 0.00 172" Ice 491 2.15 40.88
0.00
(4) 48000 (& From Face 3.00 0.0000 150.00 No Ice 4.51 1.82 18.30
(Sprint/Nextel) 0.00 172" Ice 4.91 2.15 40.88
0.00
2 Bay Dipole C From Face 6.00 0.0000 130.00 No Ice 5.40 5.40 50.00
(Town) 0.00 1/2"Ice 9.00 9.00 80.00
0.00
6' Side Mount Standoff C From Face 3.00 0.0000 130.00 No Ice 4.97 4.97 70.00
(Town) 0.00 1/2"Ice 6.12 6.12 130.00

0.00
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5 Project Date
URS Corporation
500 Enterprise {;,.,-ve_ Suite 3B Berlin Fire Department 17:23:08 01/20/10
Prone- oty s2ospgr | O Verizon Wirel el
hone: - ;
FAX: (360) 59.399 erizon Wireless Kevin Barker
Description Face Offset Offsets: Azimuth Placement CiA4 Cqd,y Weight
or Type Horz Adjustment Front Side
Leg Lateral
Vert
/] ° St Vs i b
S
6' Side Mount Standoff C From Face 3.00 0.0000 100.00 No Ice 4.97 4.97 70.00
(Town) 0.00 12" Ice 6.12 6.12 130.00
0.00
4 Bay Dipole C From Face 6.00 0.0000 100.00 No Ice 5.40 5.40 50.00
(Town) 0.00 12" Ice 9.00 9.00 80.00
0.00
Grid Dish (6 From Face 6.00 0.0000 100.00 No Ice 5.40 5.40 50.00
(Town) 0.00 12" Ice 9.00 9.00 80.00
0.00
Side Mount Standoff B From Face 1.50 0.0000 75.00 No Ice 497 4.97 70.00
(Sprint/Nextel) 0.00 1/2" Ice 6.12 6.12 130.00
0.00
GPS B From Face 3.00 0.0000 75.00 No Ice 1.00 1.00 15.00
(Sprint/Nextel) 0.00 12" Ice 1.50 1.50 30.00
0.00
Side Mount Standoff B From Face 1.50 0.0000 60.00 No Ice 4.97 4.97 70.00
(T-Mobile (reserved)) 0.00 1/2" Ice 6.12 6.12 130.00
0.00
GPS B From Face 3.00 0.0000 60.00 No Ice 1.00 1.00 15.00
(T-Mobile (reserved)) 0.00 1/2" Ice 1.50 1.50 30.00
0.00
Side Mount Standoff C From Face 1.50 0.0000 60.00 No Ice 4.97 4.97 70.00
(Town (reserved)) 0.00 1/2" Ice 6.12 6.12 130.00
0.00
Scanner Antenna C From Face 3.00 0.0000 60.00 No Ice 1.00 1.00 15.00
(Town (reserved)) 0.00 1/2" Ice 1.50 1.50 30.00
0.00
Andrew 12'-6" Low Profile C None 0.0000 112.00 No Ice 14.45 14.45 1300.00
Platform 1/2" Ice 19.00 19.00 1690.00
(Verizon)
LPA-80063/6CF A From Face 4.00 0.0000 114.00 No Ice 7.40 6.50 27.00
(Verizon) 6.00 12" Ice 8.00 7.00 35.10
0.00
LPA-80063/6CF A From Face 4.00 0.0000 114.00 No Ice 7.40 6.50 27.00
(Verizon) -6.00 1/2" Ice 8.00 7.00 35.10
0.00
LPA-80063/6CF B From Face 4.00 0.0000 114.00 No Ice 7.40 6.50 27.00
(Verizon) 6.00 12" Ice 8.00 7.00 35.10
0.00
LPA-80063/6CF B From Face 4.00 0.0000 114.00 No Ice 7.40 6.50 27.00
(Verizon) -6.00 172" Ice 8.00 7.00 35.10
0.00
RWA80013 C From Face 4.00 0.0000 114.00 No Ice 5.44 5.44 14.00
(Verizon) 6.00 1/2" Ice 6.04 6.04 47.00
0.00
RWAS80013 C From Face 4.00 0.0000 114.00 No Ice 5.44 5.44 14.00
(Verizon) -6.00 172" Ice 6.04 6.04 47.00
0.00
Valmont Uni-Tri Bracket C None 0.0000 125.50 No Ice 1.75 1.75 290.00
(Pocket Wireless) 172" Ice 1.94 1.94 306.29
Valmont Uni-Tri Bracket C None 0.0000 122.50 No Ice 1.75 1.75 290.00
(Pocket Wircless) 1/2" Ice 1.94 1.94 306.29
742 213 w/mount pipe A From Face 1.00 0.0000 124.00 No Ice 5.28 4.53 47.55
(Pocket Wireless) 0.00 12" Ice 5.82 5.87 88.36
0.00
742 213 w/mount pipe B From Face 1.00 0.0000 124.00 No Ice 5.28 4.53 47.55

(Pocket Wireless) 0.00 172" Ice 5.82 5.87 88.36
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. Project Date
URS Corporation g s
500 Enterprise {;,.,.ve, Suite 3B Berlin Fire Department 17:23:08 01/20/10
Rocky Hill, CT 06067 Client W Designed by
Phone: (860) 529-8882 Verizon Wireless A
FAX: (860) 529-3991 Kevin Barker
Description Face Offset Offsets: Azimuth Placement CuA 4 Cyd4 Weight
or Type Horz Adjustment Front Side
Leg Lateral
Vert
1 ° f ” " 1
S
-
0.00
742 213 w/mount pipe C From Face 1.00 0.0000 124.00 No Ice 5.28 4.53 47.55
(Pocket Wireless) 0.00 12" Ice 5.82 5.87 88.36
0.00
BXA-185060/12CF 2 A From Face 4.00 0.0000 114.00 No Ice 3.10 2.10 36.90
(Verizon) 4.00 1/2" Ice 3.60 2.60 77.81
0.00
LNX-6514DS-T4M A From Face 4.00 0.0000 114.00 No Ice 8.52 9.95 61.23
(Verizon) -4.00 1/2" Ice 9.11 11.12 139.61
0.00
Rymsa MG D3-900Tx B From Face 4.00 0.0000 114.00 No Ice 538 5.02 47.29
(Verizon) 4.00 12" Ice 5.86 5.96 88.82
0.00
LNX-6514DS-T4M B From Face 4.00 0.0000 114.00 No Ice 8.52 9.95 61.23
(Verizon) -4.00 1/2" Ice 9.11 11.12 139.61
0.00
Rymsa MG D3-900Tx C From Face 4.00 0.0000 114.00 No Ice 5.38 5.02 47.29
(Verizon) 4.00 172" Ice 5.86 5.96 88.82
0.00
LNX-6514DS-T4M C From Face 4.00 0.0000 114.00 No Ice 8.52 9.95 61.23
(Verizon) 4.00 172" Ice 9.11 11.12 139.61
000
| Tower Pressures - No Ice E
Gy =1.690
Section z Kz q: Ac F Ar Ar Aleg Leg Cad 4 Cyd 4
Elevation a % In Out
c Face Face
fi S psf Jid e £ i e s id
L1176.01- 152.08 | 1.547 25 99.550 | A 0.000 99.550 99.550 100.00 0.000 0.000
130.76 B 0.000 99.550 100.00 0.000 0.000
C 0.000 99.550 100.00 0.000 0.000
L2 130.76- 107.70 | 1.402 23| 135950 A 0.000 135.950 135.950 100.00 0.000 0.000
86.13 B 0.000 135.950 100.00 0.000 0.000
C 0.000 135.950 100.00 0.000 7.498
L3 86.13-43.00 64.29 1.21 20| 166326 A 0.000 166.326 166.326 100.00 0.000 0.000
B 0.000 166.326 100.00 0.000 0.000
C 0.000 166.326 100.00 0.000 8.540
L4 43.00-1.00 21.38 1 16 194440 A 0.000 194.440 194.440 100.00 0.000 0.000
B 0.000 194.440 100.00 0.000 0.000
C 0.000 194.440 100.00 0.000 7.722

Tower Pressure - With Ice

Gy =1.690
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URS Corporation
500 Enterprise {)’,.,.ve, Suite 3B Berlin Fire Department 17:23:08 01/20/10
Rocky Hill, CT 06067 Client Designed by
Phone: (860) 529-8882 iz ireless :
FAX: (860) 529-3991 Vprieomiigies Kevin Barker
Section z Kz q: 1z Ag F Ar Ar Aleg Leg C‘AAA C,[AA
Elevation a % In Out
¢ Face Face
f f psf in s e s N i Vi N
L1176.01 152.08] 1.547 19[ 05000 103321 A 0.000]  103.321] 103321 100.00 0.000 0.000
130.76 B 0.000|  103.321 100.00 0.000 0.000
C 0.000]  103.321 100.00 0.000 0.000
L2 130.76-86.13 107.70| 1.402 17| 0.5000] 139.669| A 0.000|  139.669]  139.669] 100.00 0.000 0.000
B 0.000]  139.669 100.00 0.000 0.000
c 0.000|  139.669 100.00 0.000 11.285
L3 86.1343.00 6429 121 15[ 05000 169.920| A 0.000]  169.920]  169.920| 100.00 0.000 0.000
B 0.000]  169.920 100.00 0.000 0.000
c 0.000|  169.920 100.00 0.000 12.853
L4 43.00-1.00 2138 1 12| 05000 197.940| A 0.000]  197.940|  197.940| 100.00 0.000 0.000
B 0.000|  197.940 100.00 0.000 0.000
C 0.000|  197.940 100.00 0.000 11.622
L Tower Pressure - Service 7l
Gy =1.690
Section z Kz q: Ag F Ar Ar Aleg Leg Cyd 4 Cyd,
Elevation a % In Out
c Face Face
S f psf Nia e Vi s Nia s Nid
L1176.01- 152.08 | 1.547 10] 99550 A 0.000 99.550 99.550 | 100.00 0.000 0.000
130.76 B 0.000 99.550 100.00 0.000 0.000
C 0.000 99.550 100.00 0.000 0.000
L2 130.76- 107.70 | 1.402 9 135950 A 0.000 [ 135950 135.950| 100.00 0.000 0.000
86.13 B 0.000 |  135.950 100.00 0.000 0.000
c 0.000 |  135.950 100.00 0.000 7.498
L3 86.13-43.00 64.29| 121 8| 166326 A 0.000 | 166326 166.326| 100.00 0.000 0.000
: B 0.000 [ 166326 100.00 0.000 0.000
C 0.000 | 166326 100.00 0.000 8.540
L4 43.00-1.00 21.38 1 6| 194440 A 0.000 [ 194.440| 194.440| 100.00 0.000 0.000
B 0.000 |  194.440 100.00 0.000 0.000
C 0.000 |  194.440 100.00 0.000 7.722
| Tower Forces - No Ice - Wind Normal To Face |
Section Add Self F e Cr Rz Dr Dy Ag F w Ctrl.
Elevation Weight Weight a Face
C
fi Ib Ib e 7 Ib plf
L1176.01-[ 165098 | 3195.01] A 1] 065 1 1 1 99.550 276959 6121 C
130.76 B 1| o065 1 1 1 99.550
C 1| 065 1 1 1 99.550
L2130.76-[ 291850 | 5921.54| A 1| 065 1 1 1 135.950 371444 | 8323| C
86.13 B 1| 065 1 1 1 135.950
C 1| o065 1 1 1 135.950
L386.13-| 3164.01 | 8953.11] A 1| 065 1 1 1 166.326 3887.67| 90.14| cC
43.00 B 1| 065 1 1 1 166.326
c 1| o065 1 1 1 166.326
L443.00-1.00 | 222422 | 1257061 A 1| 065 1 1 1 194.440 371331 8841 C
B 1| 065 1 1 1 194.440




RISAT
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s Project Date
URS Corporation e
500 Enterprise Drive, Suite 3B Berlin Fire Department 17:23:08 01/20/10
Rocky Hill, CT 06067 Client Designed by
Phone: (860) 529-8882 Verizon Wireless ;
Section Add Self F Cr Rr Dr Drg Ag F w Ctrl.
Elevation Weight Weight a Face
C
fi Ib Ib e Vs Ib plf
C 1] 065 1 1 1 194.440
Sum Weight: [ 9957.71 | 30640.27 OTM | 1136493.5 14085.01
9 1b-ft
B Tower Forces - No Ice - Wind 45 To Face
Section Add Self F Cr Rr Dr Dy Ag F w Ctrl.
Elevation Weight Weight a Face
[
ft Ib Ib e yid ib plf
L1176.01-] 165098 3195.01| A 1] 065 1 1 1 99.550 2769.59 6121 C
130.76 B 1| 065 1 1 1 99.550
C 1| 065 1 1 1 99.550
L2130.76-| 2918.50 | 5921.54| A 1| 065 1 1 1 135.950 3714.44 8323 C
86.13 B 1| 065 1 1 1 135.950
C 1| 065 1 1 1 135.950
L386.13-| 3164.01 8953.11 | A 1| 065 1 1 1 166.326 3887.67 90.14| C
43.00 B 1| 065 1 1 1 166.326
C 1| 065 1 1 1 166.326
L443.00-1.00 | 2224.22| 12570.61 | A 1| 065 1 1 1 194.440 3713.31 8841| C
B 1| 065 1 1 1 194.440
C 1| 065 1 1 1 194.440
Sum Weight: | 9957.71 | 30640.27 OTM | 1136493.5 14085.01
9 Ib-ft
Tower Forces - No Ice - Wind 60 To Face
Section Add Self F Cr Rr Dr Dy Ag i w Ctrl.
Elevation Weight Weight a Face
c
fi Ib Ib e Vs Ib pIf
L1176.01-] 165098 3195.01| A 1] 065 1 1 1 99.550 2769.59 6121 C
130.76 B 1| 065 1 1 1 99.550
C 1| 065 1 1 1 99.550
L2130.76-| 291850 | 5921.54| A 1| 065 1 1 1 135.950 3714.44 8323 C
86.13 B 1| 065 1 1 1 135.950
C 1| 065 1 1 1 135.950
L386.13-| 3164.01 8953.11| A 1] 065 1 1 1 166.326 3887.67 9.14| C
43.00 B 1| 065 1 1 1 166.326
C 1| 065 1 1 1 166.326
L443.00-1.00 [ 222422 12570.61| A 1] 065 1 1 1 194.440 3713.31 8841 cC
B 1| 065 1 1 1 194.440
C 1| 065 1 1 1 194.440
Sum Weight: | 9957.71 | 30640.27 OTM | 1136493.5 14085.01
9 Ib-ft

Tower Forces - No Ice - Wind 90 To Face
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" Project Date
URS Corporation i
500 Enterprise Drive, Suite 33 Berlin Fire Department 17:23:08 01/20/10
Rocky Hill, CT 06067 Client Designed by
Phone: (860) 529-8882 Verizon Wireless :
FAX: (860) 529399 Kevin Barker
Section Add Self F e Cr R Drp Dp Ag F w Cirl,
Elevation Weight Weight a Face
c
S Ib b e S Ib pif
L1176.01-1 165098 | 319501 & 1] 065 1 1 1 99.550 2769.59 [ 6121 ©
130.76 B 1| 065 1 1 1 99.550
C 1| o065 I I 1 99.550
L2130.76-1 291850 | 592154 A 1| 065 1 1 1 135.950 371444 8323| ¢
86.13 B 1 065 1 1 1 135.950
c 1| 065 1 1 1 135.950
L386.13-1 316401 895311 | A 1| 065 1 1 1 166.326 3887.67| 90.14| C
43.00 B 1| o065 1 1 1 166.326
e 1| 065 1 1 1 166.326
1443.00-1.00) 222422 1257061 | 1| 065 1 1 1 194.440 371331 8841| ¢
B 1| 065 1 1 1| 194440
c 1| 065 1 1 1 194.440
Sum Weight: | 995771 | 3064027 OTM | 1136493.5 14085.01
9 Ib-ft

Tower Forces - With Ice - Wind Normal

Section Add Self F e Cr Rr Dr Dy Ar F w Cirl.
Elevation Weight Weight a Face
é
S Ib Ib e S Ib plf
L1176.01- 1650.98 3946.24 | A 1 0.65 1 1 1 103.321 2155.87 47.64 C
130.76 B 1 0.65 1 1 1 103.321
C 1 0.65 1 1 1 103.321
L2 130.76- 3262.72 6942.16 [ A 1 0.65 1 1 1 139.669 2966.12 66.46 C
86.13 B 1 0.65 1 1 1 139.669
C 1 0.65 1 1 1 139.669
L3 86.13- 3556.05 | 1019824 | A 1 0.65 1 1 1 169.920 3081.94 71.46 C
43.00 B 1 0.65 1 1 1 169.920
C 1 0.65 1 1 1 169.920
L4 43.00-1.00 2578.72 | 14023.59 | A 1 0.65 1 1 1 197.940 2913.21 69.36 C
B 1 0.65 1 1 1 197.940
C 1 0.65 1 1 1 197.940
Sum Weight: [ 11048.47 35110.23 OTM | 896626.29 11117.15
Ib-ft

Tower Forces - With Ice - Wind 45 To Face

Section Add Self F e Cr Rr Dr Dy Ag F w Crl.
Elevation Weight Weight a Face
c
ft Ib b e N Ib plf
L1176.01- 1650.98 3946.24 | A 1 0.65 1 1 1 103.321] 2155.87 47.64 C
130.76 B 1 0.65 1 1 1 103.321
C 1 0.65 1 1 1 103.321
L2 130.76- 3262.72 6942.16 | A 1 0.65 1 1 1 139.669 2966.12 66.46 C
86.13 B 1 0.65 1 1 1 139.669
C 1 0.65 1 1 1 139.669
L3 86.13- 3556.05 1019824 | A 1 0.65 1 1 1 169.920 3081.94 71.46 C
43.00 B 1 0.65 1 1 1 169.920
C 1 0.65 1 1 1 169.920
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. Project Date
URS Corporation ) e
500 Enterprise Drive, Suite 3B Berlin Fire Department 17:23:08 01/20/10
;jocky zgoijzg6g§gz Client Verl Wikl Designed by
hone: ) erizon Wireless :
FAX: (860) 529-3991 Kevin Barker
Section Add Self F e Cr Rr Dr Dr Ae F w Ctrl.
Elevation Weight Weight a Face
c
ft Ib Ib e /P Ib plf
1443.00-1.00| 257872| 14023.59| A 1] 065 1 1 1 197.940 2913.21 6936| C
B 1| 065 1 1 1 197.940
C 1| o065 1 1 1 197.940
Sum Weight: | 11048.47 | 35110.23 OTM | 89662629 11117.15
Ib-ft
i Tower Forces - With Ice - Wind 60 To Face
Section Add Self F e Cr Rr Dr Dr Ag E w Crrl.
Elevation Weight Weight a Face
c
ft Ib Ib e S Ib plf
T117601-] 165098 | 394624 A 1] 065 1 1 1 103.321 2155.87| 4764| C
130.76 B 1| 065 1 1 1 103.321
C 1| 0.65 1 1 1 103.321
L2130.76-| 326272 6942.16| A 1| 065 1 1 1 139.669 2066.12| 6646| C
86.13 B 1| 065 1 1 1 139.669
C 1| 065 1 1 1 139.669
L386.13-| 3556.05| 1019824 A 1| 065 1 1 1 169.920 3081.94| 7146| C
43.00 B 1| 065 1 1 1 169.920
C 1| 065 1 1 1 169.920
1443.00-1.00 | 257872 14023.59}| A 1| 065 1 1 1 197.940 2913.21 6936| C
B 1| 065 1 1 1 197.940
C 1| 065 1 1 1 197.940
Sum Weight: | 11048.47 | 3511023 OTM | 896626.29 11117.15
Ib-ft
{ Tower Forces - With Ice - Wind 90 To Face
Section Add Self F e Cr Rr Dr Dr AE ' w Crrl.
Elevation Weight Weight a Face
C
ft Ib Ib e e Ib plf
[117601-| 165098 | 394624 | A 1| 065 1 1 1 103.321 215587 4764 C
130.76 B 1| 065 1 1 1 103.321
C 1| 065 1 1 1 103.321
L213076-| 3262.72| 6942.16| A 1| 0.65 1 1 1 139.669 2966.12| 6646| C
86.13 B 1| 065 1 1 1 139.669
C 1| 065 1 1 1 139.669
1386.13-| 3556.05| 1019824 A 1| 065 1 1 1 169.920 308194 | 7146| C
43.00 B 1| 065 1 1 1 169.920
C 1| 065 1 1 1 169.920
1443.00-1.00 | 257872 | 14023.59| A 1| 065 1 1 1 197.940 291321 6936| C
B 1| 065 1 1 1 197.940
C 1] 065 1 1 1 197.940
Sum Weight: [ 11048.47 | 35110.23 OTM | 896626.29 11117.15
Ib-ft
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Project Date
Berlin Fire Department 17:23:08 01/20/10
Client Designed by
Verizon Wireless Rauin Bafkel

Tower Forces - Service - Wind Normal To Face

Section Add Self F Cr Rr Dr Dy Ag F w Ctrl.
Elevation Weight Weight a Face
c
ft Ib Ib e S ib plf
L1176.01- 165098 | 319501 A 1[ 065 1 1 1 99.550 108187 2391 C
130.76 B 1| 065 1 1 1 99.550
C 1{ 065 1 1 1 99.550
L2130.76-| 2918.50 | 592154 A 1| o065 1 1 1| 135950 145095 | 3251 C
86.13 B 1| 065 1 1 1| 135950
C 1| 065 1 1 1| 135950
L386.13-| 3164.01| 8953.11| A 1| 065 1 1 1| 166326 151862 3521| C
43.00 B 1{ 065 1 1 1| 166326
c 1| o065 1 1 1| 166326
L443.00-1.00 [ 222422 1257061 A 1| 065 1 1 1| 194440 145051 | 3454| C
B 1| 065 1 1 1| 194440
c 1| 065 1 1 1| 194440
Sum Weight: | 9957.71 | 30640.27 OTM | 443942.81 5501.96
Ib-ft
Tower Forces - Service - Wind 45 To Face
Section Add Self F Cr Rr Dr Dr Ag F w Ctrl.
Elevation Weight Weight a Face
c
ft b ib e s Ib plf
L1176.01-[ 165098 | 319501| A 1| 065 1 1 ] 99.550 1081.87 [ 2391| C
130.76 B 1| 065 1 1 1 99.550
C 1| 065 1 1 1 99.550
L2130.76-| 291850 | 5921.54| A 1| 065 1 1 1| 135950 145095 | 3251 C
86.13 B 1| 065 1 1 1| 135950
e 1| 065 1 1 1| 135950
L386.13-| 3164.01| 8953.11| A 1| 065 1 1 1| 166326 151862 3521 cC
43.00 B 1| 065 1 1 1| 166326
c 1| 065 1 1 1| 166326
L443.00-1.00 | 222422 1257061 | A 1| 065 1 1 1| 194440 145051 | 3454 C
B 1| 065 1 1 1| 194440
c 1| 065 1 1 1| 194440
Sum Weight: | 9957.71 | 30640.27 OTM | 443942.81 5501.96
Ib-ft
e Tower Forces - Service - Wind 60 To Face
Section Add Self F Cr Rr Dr Dy Ag F w Ctrl.
Elevation Weight Weight a Face
C
St Ib Ib e Vs Ib plf
L1176.01-[ 165098 319501 A 1] 065 1 1 1 99.550 1081.87[ 2391 C
130.76 B 1| 065 1 1 1 99.550
C 1| 065 1 1 1 99.550
L2130.76-| 291850 | 5921.54| A 1| 065 1 1 1] 135950 145095 | 3251 C
86.13 B 1| 065 1 1 1| 135950
c 1| 065 1 1 1| 135950




RISAT
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o Project Date
URS Corporation s
500 Enterprise g,.,-ve, Suite 3B Berlin Fire Department 17:23:08 01/20/10
Rocky Hill, CT 06067 Client Designed by
Phone: (860) 529-8882 Verizon Wireless :
FAX: (860) 529-3991 ‘ Kevin Barker
Section Add Self F e Cr Rz Dr Dr A F w Crrl.
Elevation Weight Weight a Face
¢
St Ib Ib e f Ib pIf
L3 86.13- 3164.01 8953.11| A 1 0.65 1 1 1 166.326 1518.62 35.21 C
43.00 B 1 0.65 1 1 1 166.326
C 1 0.65 1 1 1 166.326
L4 43.00-1.00 2224.22 12570.61 | A 1 0.65 1 1 1 194.440 1450.51 34.54 C
B | 0.65 1 1 1 194.440
C 1 0.65 1 1 1 194.440
Sum Weight: 9957.71 | 30640.27 OTM | 443942.81 5501.96
1b-ft
Tower Forces - Service - Wind 90 To Face
Section Add Self F e Cr Rz Dr Dr A F w Crrl.
Elevation Weight Weight a Face
c
St Ib b e Vs Ib plf
L1176.01- 1650.98 3195.01 ] A 1 0.65 1 1 1 99.550 1081.87 2391 C
130.76 B 1 0.65 1 1 1 99.550
C 1 0.65 1 1 1 99.550
L2 130.76- 2918.50 592154 | A 1 0.65 1 1 1 135.950 1450.95 3251 C
86.13 B 1 0.65 1 1 1 135.950
C 1 0.65 1 1 1 135.950
L3 86.13- 3164.01 8953.11| A 1 0.65 1 1 1 166.326 1518.62 35.21 C
43.00 B 1 0.65 1 1 1 166.326
C 1 0.65 1 1 1 166.326
L4 43.00-1.00 2224.22 12570.61 | A 1 0.65 1 1 1 194.440 1450.51 34.54 C
B 1 0.65 1 1 1 194.440
C 1 0.65 1 1 1 194.440
Sum Weight: 9957.71 30640.27 OTM | 44394281 5501.96
b-ft
Force Totals
Load Vertical Sum of Sum of Sum of Sum of Sum of Torques
Case Forces Forces Forces Overturning Overturning
X z Moments, M, Moments, M,
b b b Ib-ft Ib-ft Ib-ft
Leg Weight 30640.27
Bracing Weight 0.00
Total Member Self-Weight 30640.27 2155.40 599.36
Total Weight 48756.75 2155.40 599.36
Wind 0 deg - No Ice -10.99 -29844.52 -3360808.19 1841.73 22.61
Wind 30 deg - No Ice 14954.60 -25840.61 -2909635.31 -1684536.65 3331.47
Wind 45 deg - No Ice 21154.69 -21095.49 -2374940.47 -2383185.94 4699.71
Wind 60 deg - No Ice 25913.12 -14912.74 -1678250.47 -2919384.20 5747.67
Wind 90 deg - No Ice 29928.24 10.99 3397.77 -3371824.51 6623.78
Wind 120 deg - No Ice 25924.11 14931.78 1684713.12 -2920626.56 5725.06
Wind 135 deg - No Ice 21170.23 21111.04 2381008.25 -2384942.91 4667.73
Wind 150 deg - No Ice 14973.64 25851.61 2915188.49 -1686688.50 3292.31
Wind 180 deg - No Ice 10.99 29844.52 3365118.99 -643.01 -22.61
Wind 210 deg - No Ice -14954.60 25840.61 2913946.12 1685735.37 -3331.47
Wind 225 deg - No Ice -21154.69 21095.49 2379251.27 2384384.66 -4699.71
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: Project Date

URS Corporation

e o Berlin Fire Department 17:23:08 01/20/10
Plliocky 1(181115]0)6;2 360865:/2 Client » i Designed by

hone: -8, riz ireless ;
FAX: (860) 529-399] aint 5 Kevin Barker
Load Vertical Sum of Sum of Sum of Sum of Sum of Torques
Case Forces Forces Forces Overturning Overturning
X VA Moments, M, Moments, M,
b b b 1b-fi 1b-ft 1b-ft

Wind 240 deg - No Ice -25913.12 14912.74 1682561.27 2920582.91 -5747.67
Wind 270 deg - No Ice -29928.24 -10.99 913.03 3373023.23 -6623.78
Wind 300 deg - No Ice -25924.11 -14931.78 -1680402.32 2921825.28 -5725.06
Wind 315 deg - No Ice -21170.23 -21111.04 -2376697.44 2386141.63 -4667.73
Wind 330 deg - No Ice -14973.64 -25851.61 -2910877.68 1687887.22 -3292.31
Member Ice 4469.95
Total Weight Ice 58083.13 4686.86 2121.82
Wind 0 deg - Ice -14.01 -25943.76 -3002573.63 3705.21 -429.68
Wind 30 deg - Ice 12997.43 -22460.94 -2598885.42 -1504395.38 3467.12
Wind 45 deg - Ice 18388.39 -18335.10 -2120647.80 -2129234.86 512561
Wind 60 deg - Ice 22526.21 -12959.74 -1497572.13 -2608825.91 6434.91
Wind 90 deg - Ice 26019.12 14.01 6270.25 -3013655.09 7678.47
Wind 120 deg - Ice 22540.23 12984.01 1509688.36 -2610409.29 6864.59
Wind 135 deg - Ice 18408.21 18354.91 2132260.77 -2131474.11 5733.33
Wind 150 deg - Ice 13021.70 22474.96 2609842.54 -1507137.89 4211.35
Wind 180 deg - Ice 14.01 25943.76 3011947.35 538.43 429.68
Wind 210 deg - Ice -12997.43 22460.94 2608259.15 1508639.02 -3467.12
Wind 225 deg - Ice -18388.39 18335.10 2130021.52 2133478.50 -5125.67
Wind 240 deg - Ice -22526.21 12959.74 1506945.85 2613069.55 -6434.91
Wind 270 deg - Ice -26019.12 -14.01 3103.47 3017898.73 -7678.47
Wind 300 deg - Ice -22540.23 -12984.01 -1500314.64 2614652.93 -6864.59
Wind 315 deg - Ice -18408.21 -18354.91 -2122887.05 2135717.75 -5733.33
Wind 330 deg - Ice -13021.70 -22474.96 -2600468.81 1511381.53 -4211.35
Total Weight 48756.75 2155.40 599.36
Wind 0 deg - Service -4.29 -11658.02 -1312002.94 21743 8.83
Wind 30 deg - Service 5841.64 -10093.99 -1135763.54 -658524.12 1301.36
Wind 45 deg - Service 8263.55 -8240.42 -926898.37 -931434.00 1835.82
Wind 60 deg - Service 10122.31 -5825.29 -654753.83 -1140886.44 2245.18
Wind 90 deg - Service 11690.72 429 2140.01 -1317620.94 2587.42
Wind 120 deg - Service 10126.61 5832.73 658903.82 -1141371.74 2236.35
Wind 135 deg - Service 8269.62 8246.50 930894.10 -932120.32 1823.33
Wind 150 deg - Service 5849.08 10098.28 1139558.26 -659364.69 1286.06
Wind 180 deg - Service 4.29 11658.02 1315312.36 -753.17 -8.83
Wind 210 deg - Service -5841.64 10093.99 1139072.96 657988.39 -1301.36
Wind 225 deg - Service -8263.55 8240.42 930207.78 930898.27 -1835.82
Wind 240 deg - Service -10122.31 5825.29 658063.25 1140350.71 -2245.18
Wind 270 deg - Service -11690.72 4.29 1169.41 1317085.21 -2587.42
Wind 300 deg - Service -10126.61 -5832.73 -655594.40 1140836.01 -2236.35
Wind 315 deg - Service -8269.62 -8246.50 -927584.68 931584.58 -1823.33
Wind 330 deg - Service -5849.08 -10098.28 -1136248.84 658828.95 -1286.06

L

Load Combinations

Comb.

No.
1 Dead Only
2 Dead+Wind 0 deg - No Ice
3 Dead+Wind 30 deg - No Ice
4 Dead+Wind 45 deg - No Ice
5 Dead+Wind 60 deg - No Ice
6 Dead+Wind 90 deg - No Ice
7 Dead+Wind 120 deg - No Ice
8 Dead+Wind 135 deg - No Ice
9 Dead+Wind 150 deg - No Ice
10 Dead+Wind 180 deg - No Ice
11 Dead+Wind 210 deg - No Ice

Description
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Project Date
Berlin Fire Department 17:23:08 01/20/10
Client Designed by
Verizon Wireless Kevin Barker

Comb. Description
12 Dead+Wind 225 deg - No Ice
13 Dead+Wind 240 deg - No Ice
14 Dead+Wind 270 deg - No Ice
15 Dead+Wind 300 deg - No Ice
16 Dead+Wind 315 deg - No Ice
17 Dead+Wind 330 deg - No Ice
18 Dead+Icet+Temp
19 Dead+Wind 0 deg+Ice+Temp
20 Dead+Wind 30 degt+IcetTemp
21 Dead+Wind 45 degt+Icet+Temp
22 Dead+Wind 60 deg+Ice+Temp
23 Dead+Wind 90 deg+Icet+Temp
24 Dead+Wind 120 deg+Ice+Temp
25 Dead+Wind 135 deg+Ice+Temp
26 Dead+Wind 150 deg+Ice+Temp
27 Dead+Wind 180 deg+Ice+Temp
28 Dead+Wind 210 deg+Ice+Temp
29 Dead+Wind 225 deg+Icet+Temp
30 Dead+Wind 240 deg+Ice+Temp
31 Dead+Wind 270 deg+Ice+Temp
32 Dead+Wind 300 deg+Ice+Temp
33 Dead+Wind 315 deg+lcet+Temp
34 Dead+Wind 330 deg+Ice+Temp
35 Dead+Wind 0 deg - Service
36 Dead+Wind 30 deg - Service
37 Dead+Wind 45 deg - Service
38 Dead+Wind 60 deg - Service
39 Dead+Wind 90 deg - Service
40 Dead+Wind 120 deg - Service
41 Dead+Wind 135 deg - Service
42 Dead+Wind 150 deg - Service
43 Dead+Wind 180 deg - Service
44 Dead+Wind 210 deg - Service
45 Dead+Wind 225 deg - Service
46 Dead+Wind 240 deg - Service
47 Dead+Wind 270 deg - Service
48 Dead+Wind 300 deg - Service
49 Dead+Wind 315 deg - Service
50 Dead+Wind 330 deg - Service
Maximum Member Forces
Section Elevation Component Condition Gov. Force Major Axis Minor Axis
No. ft Type Load Moment Moment
frsas) Comb. B Ifi_ bt
L1 176.01 - Pole Max Tension 18 0.00 -0.00 0.00
130.76
Max. Compression 18 -12436.06 501.72 -5.60
Max. Mx 14 -8561.17 326948.80 -96.91
Max. My 2 -8564.19 235.12 326627.35
Max. Vy 14 -12826.84 326948.80 -96.91
Max. Vx 10 12826.17 227.25 -326605.21
Max. Torque 19 1737.89
L2 130.76 - 86.13 Pole Max Tension 1 0.00 0.00 0.00
Max. Compression 18 -25886.03 1101.56 -3607.42
Max. Mx 14 -19421.62 1091739.08 -1446.06
Max. My 10 -19427.33 180.85 -
1091109.39
Max. Vy 14 -22125.15 1091739.08 -1446.06
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; Project Date
URS Corporation
500 Enterprise g,.,-ve, Suite 3B Berlin Fire Department 17:23:08 01/20/10
Racky Hill, CT 06067 Client Designed by
Phone: (860) 529-8882 i irel ¢
s, Verizon Wireless Kevin Barker
Section Elevation Component Condition Gov. Force Major Axis Minor Axis
No. st Type Load Moment Moment
3 T B Comb. . L0B L Y <
Max. Vx 10 22040.09 180.85 -
1091109.39
Max. Torque 23 -7479.13
L3 86.13 -43 Pole Max Tension 1 0.00 0.00 0.00
Max. Compression 18 -39261.10 - 978.78 413722
Max. Mx 14 -31433.79  2103427.77 -1255.90
Max. My 10 -31437.01 49942 -
2099645.14
Max. Vy 14 -26289.24  2103427.77 -1255.90
Max. Vx 10 26204.23 -499.42 -
2099645.14
Max. Torque 23 -7522.06
L4 43 -1 Pole Max Tension 1 0.00 0.00 0.00
Max. Compression 18 -58083.13 2177.24 4829.14
Max. Mx 14 -48741.60  3483329.84 -947.57
Max. My 10 -48741.68 -657.31 -
3475233.28
Max. Vy 14 -29952.92  3483329.84 -947.57
Max. Vx 10 29869.15 -657.31 -
3475233.28
Max. Torque 23 -7573.48
3 Maximum Reactions
Location Condition Gov. Vertical Horizontal, X Horizontal, Z
Load b b b
e’ et o Combiy - uFha iy e
Pole Max. Vert 31 58083.13 26019.14 14.01
Max. Hy 14 48756.75 29928.24 10.99
Max. H, 2 48756.76 10.99 29844.53
Max. M, 2 3470736.60 10.99 29844.53
Max. M, 6 3482083.24 -29928.24 -10.99
Max. Torsion 31 7573.00 26019.14 14.01
Min. Vert 1 48756.75 0.00 0.00
Min. Hy 6 48756.75 -29928.24 -10.99
Min. H, 10 48756.76 -10.99 -29844.53
Min. M, 10 -3475233.28 -10.99 -29844.53
Min. M, 14 -3483329.84 29928.24 10.99
Min. Torsion 23 -7573.49 -26019.14 -14.01
s Tower Mast Reaction Summary
Load Vertical Shear, Shear. Overturning Overturning Torque
Combination Moment, M, Moment, M,
albis /b oandby, bt L S -
Dead Only 48756.75 0.00 0.00 2155.40 599.36 0.00
Dead+Wind 0 deg - No Ice 48756.76 -10.99 -29844.53 -3470736.60 1897.64 42.71
Dead+Wind 30 deg - No Ice 48756.75 14954.60 -25840.61 -3004815.35 -1739621.16 3309.41
Dead+Wind 45 deg - No Ice 48756.75 21154.69 -21095.49 -2452631.70 -2461114.09 4657.96
Dead+Wind 60 deg - No Ice 48756.75 25913.12 -14912.74 -1733154.05 -3014844.71 5688.98
Dead+Wind 90 deg - No Ice 48756.75 29928.24 10.99 3501.52 -3482083.24 6543.88
Dead+Wind 120 deg - No Ice 48756.75 25924.11 14931.78 1739825.47 -3016140.58 5645.30
Dead+Wind 135 deg - No Ice 48756.75 21170.23 21111.04 2458908.31 -2462942.50 4596.38
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Load Vertical Shear Shear, Overturning Overturning Torque
Combination Moment, M, Moment, M.
e i D R b bf b Bfi
Dead+Wind 150 deg - No Ice 48756.75 14973.64 25851.61 3010574.82 -1741853.29 3234.30
Dead+Wind 180 deg - No Ice 48756.76 10.99 29844.53 3475233.28 -657.30 42.95
Dead+Wind 210 deg - No Ice 48756.75 -14954.60 25840.61 3009302.66 1740883.99 -3308.66
Dead+Wind 225 deg - No Ice 48756.75 -21154.69 21095.49 2457107.29 2462381.74 -4656.99
Dead+Wind 240 deg - No Ice 48756.75 -25913.12 14912.74 1737617.06 3016110.69 -5688.03
Dead+Wind 270 deg - No Ice 48756.75 -29928.24 -10.99 946.57 3483329.84 -6543.57
Dead+Wind 300 deg - No Ice 48756.75 -25924.11 -14931.78 -1735368.00 3017364.65 -5645.92
Dead+Wind 315 deg - No Ice 48756.75 -21170.23 -21111.04 -2454439.12 2464161.75 -4597.30
Dead+Wind 330 deg - No Ice 48756.75 -14973.64 -25851.61 -3006093.04 1743074.21 -3235.27
Dead+Icet+Temp 58083.13 -0.00 0.00 4829.14 2177.24 0.06
Dead+Wind 0 deg+Ice+Temp 58083.13 -14.01 -25943.77 -3131062.52 3850.49 -399.97
Dead+Wind 30 deg+Ice+Temp 58083.13 12997.43 -22460.96 -2710101.67 -1568769.55 3440.80
Dead+Wind 45 deg+Ice+Temp 58083.13 18388.40 -18335.11 -2211398.00 -2220340.85 5072.95
Dead+Wind 60 deg+Icet+Temp 58083.13 22526.23 -12959.75 -1561656.45 -2720450.61 6359.28
Dead+Wind 90 deg+Ice+Temp 58083.13 26019.14 14.01 6553.65 -3142605.46 7573.49
Dead+Wind 120 deg+Ice+Temp 58083.13 22540.24 12984.02 1574338.13 -2722115.29 6758.31
Dead+Wind 135 deg+Ice+Temp 58083.13 18408.22 18354.92 2223572.81 -2222689.41 5637.41
Dead+Wind 150 deg+Ice+Temp 58083.13 13021.70 2247497 2721612.36 -1571636.44 4132.43
Dead+Wind 180 deg+Ice+Temp 58083.13 14.01 25943.77 3140951.03 569.28 399.66
Dead+Wind 210 deg+Ice+Temp 58083.13 -12997.43 22460.96 2719979.27 157321891 -3440.07
Dead+Wind 225 deg+Ice+Temp 58083.13 -18388.40 18335.11 2221260.72 2224797.04 -5071.95
Dead+Wind 240 deg+Ice+Temp 58083.13 -22526.23 12959.75 1571502.83 2724905.30 -6358.26
Dead+Wind 270 deg+Icet+Temp 58083.13 -26019.14 -14.01 3272.43 3147035.89 -7573.00
Dead+Wind 300 deg+Ice+Temp 58083.13 -22540.24 -12984.02 -1564501.13 2726516.14 -6758.75
Dead+Wind 315 degt+Icet+Temp 58083.13 -18408.22 -18354.92 -2213720.93 2227083.43 -5638.23
Dead+Wind 330 deg+Ice+Temp 58083.13 -13021.70 -22474.97 -2711744.15 1576031.96 -4133.38
Dead+Wind 0 deg - Service 48756.75 -4.29 -11658.02 -1355377.15 1125.13 14.58
Dead+Wind 30 deg - Service 48756.75 5841.64 -10093.99 -1173239.59 -679658.24 1296.40
Dead+Wind 45 deg - Service 48756.75 8263.55 -8240.43 -957383.53 -961699.79 1825.82
Dead+Wind 60 deg - Service 48756.75 10122.31 -5825.29 -676129.73 -1178160.68 2230.79
Dead+Wind 90 deg - Service 48756.75 11690.72 4.29 2753.20 -1360809.32 2567.40
Dead+Wind 120 deg - Service 48756.75 10126.61 5832.73 681504.12 -1178662.98 2216.06
Dead+Wind 135 deg - Service 48756.75 8269.63 8246.50 962601.04 -962409.39 1805.01
Dead+Wind 150 deg - Service 48756.75 5849.08 10098.29 1178252.14 -680526.09 1270.96
Dead+Wind 180 deg - Service 48756.75 4.29 11658.02 1359892.45 126.62 -14.61
Dead+Wind 210 deg - Service 48756.75 -5841.64 10093.99 1177753.46 680913.44 -1296.25
Dead+Wind 225 deg - Service 48756.75 -8263.55 8240.43 961895.61 962955.72 -1825.63
Dead+Wind 240 deg - Service 48756.75 -10122.31 5825.29 680639.90 1179416.36 -2230.62
Dead+Wind 270 deg - Service 48756.75 -11690.72 4.29 1754.69 1362062.04 -2567.33
Dead+Wind 300 deg - Service 48756.75 -10126.61 -5832.73 -676994.80 1179912.26 -2216.14
Dead+Wind 315 deg - Service 48756.75 -8269.63 -8246.50 -958089.93 963657.93 -1805.15
‘Dead+Wind 330 deg - Service 48756.75 -5849.08 -10098.29 -1173739.11 68177488 -1271.12
Solution Summary
Sum of Applied Forces Sum of Reactions
Load PX PY PZ PX PY PZ % Error
Comb, tb 5 78, n [ . if s |
1 0.00 -48756.75 0.00 0.00 48756.75 0.00 0.000%
2 -10.99 -48756.75 -29844.52 10.99 48756.76 29844.53 0.000%
3 14954.60 -48756.75 -25840.61 -14954.60 48756.75 25840.61 0.000%
4 21154.69 -48756.75 -21095.49 -21154.69 48756.75 21095.49 0.000%
5 25913.12 48756.75 -14912.74 -25913.12 48756.75 14912.74 0.000%
6 29928.24 48756.75 10.99 -29928.24 48756.75 -10.99 0.000%
1 25924.11 -48756.75 14931.78 -25924.11 48756.75 -14931.78 0.000%
8 21170.23 -48756.75 21111.04 -21170.23 48756.75 -21111.04 0.000%
9 14973.64 48756.75 25851.61 -14973.64 48756.75 -25851.61 0.000%
10 10.99 -48756.75 29844.52 -10.99 48756.76 -29844.53 0.000%
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Sum of Applied Forces Sum of Reactions
Load PX PY Pz PX PY PZ % Error
Lomb. B | 1 A Se—
11 -14954.60 -48756.75 25840.61 14954.60 48756.75 -25840.61 0.000%
12 -21154.69 -48756.75 21095.49 21154.69 48756.75 -21095.49 0.000%
13 -25913.12 -48756.75 14912.74 25913.12 48756.75 -14912.74 0.000%
14 -29928.24 -48756.75 -10.99 29928.24 48756.75 10.99 0.000%
15 -25924.11 -48756.75 -14931.78 25924.11 48756.75 14931.78 0.000%
16 -21170.23 -48756.75 -21111.04 21170.23 48756.75 21111.04 0.000%
17 -14973.64 -48756.75 -25851.61 14973.64 48756.75 25851.61 0.000%
18 0.00 -58083.13 0.00 0.00 58083.13 -0.00 0.000%
19 -14.01 -58083.13 -25943.76 14.01 58083.13 25943.77 0.000%
20 12997.43 -58083.13 -22460.94 -12997.43 58083.13 22460.96 0.000%
21 18388.39 -58083.13 -18335.10 -18388.40 58083.13 18335.11 0.000%
22 22526.21 -58083.13 -12959.74 -22526.23 58083.13 12959.75 0.000%
23 26019.12 -58083.13 14.01 -26019.14 58083.13 -14.01 0.000%
24 22540.23 -58083.13 12984.01 -22540.24 58083.13 -12984.02 0.000%
25 18408.21 -58083.13 18354.91 -18408.22 58083.13 -18354.92 0.000%
26 13021.70 -58083.13 22474.96 -13021.70 58083.13 -22474.97 0.000%
27 14.01 -58083.13 25943.76 -14.01 58083.13 -25943.77 0.000%
28 -12997.43 -58083.13 22460.94 12997.43 58083.13 -22460.96 0.000%
29 -18388.39 -58083.13 18335.10 18388.40 58083.13 -18335.11 0.000%
30 -22526.21 -58083.13 12959.74 22526.23 58083.13 -12959.75 0.000%
31 -26019.12 -58083.13 -14.01 26019.14 58083.13 14.01 0.000%
32 -22540.23 -58083.13 -12984.01 22540.24 58083.13 12984.02 0.000%
33 -18408.21 -58083.13 -18354.91 18408.22 58083.13 18354.92 0.000%
34 -13021.70 -58083.13 -22474.96 13021.70 58083.13 22474.97 0.000%
35 -4.29 -48756.75 -11658.02 4.29 48756.75 11658.02 0.000%
36 5841.64 -48756.75 -10093.99 -5841.64 48756.75 10093.99 0.000%
37 8263.55 -48756.75 -8240.42 -8263.55 48756.75 8240.43 0.000%
38 1012231 -48756.75 -5825.29 -10122.31 48756.75 5825.29 0.000%
39 11690.72 48756.75 4.29 -11690.72 48756.75 -4.29 0.000%
40 10126.61 -48756.75 5832.73 -10126.61 48756.75 -5832.73 0.000%
41 8269.62 -48756.75 8246.50 -8269.63 48756.75 -8246.50 0.000%
42 5849.08 -48756.75 10098.28 -5849.08 48756.75 -10098.29 0.000%
43 4.29 -48756.75 11658.02 4.29 48756.75 -11658.02 0.000%
44 -5841.64 48756.75 10093.99 5841.64 48756.75 -10093.99 0.000%
45 -8263.55 -48756.75 8240.42 8263.55 48756.75 -8240.43 0.000%
46 -10122.31 -48756.75 5825.29 10122.31 48756.75 -5825.29 0.000%
47 -11690.72 -48756.75 4.29 11690.72 48756.75 4.29 0.000%
48 -10126.61 -48756.75 -5832.73 10126.61 48756.75 5832.73 0.000%
49 -8269.62 -48756.75 -8246.50 8269.63 48756.75 8246.50 0.000%
50 -5849,08 -48756.75 1009828 584908 4875675 1009829 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 0.00032412
3 Yes 5 0.00000001 0.00031621
4 Yes 5 0.00000001 0.00034554
5 Yes 5 0.00000001 0.00028576
6 Yes 5 0.00000001 0.00005752
7 Yes 5 0.00000001 0.00033887
8 Yes 5 0.00000001 0.00034887
9 Yes 5 0.00000001 0.00028958
10 Yes 4 0.00000001 0.00031534
11 Yes 5 0.00000001 0.00029755
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0.00000001
0.00000001
0.00000001
0.00000001
0.00000001
0.00000001
0.00000001
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0.00000001
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0.00000001
0.00000001
0.00000001
0.00000001
0.00000001
0.00000001
0.00000001
0.00000001
0.00000001
0.00000001
0.00000001
0.00000001
0.00000001
0.00000001
0.00000001
0.00000001
0.00000001
0.00000001
0.00000001

0.00034706
0.00033237
0.00005705
0.00028236
0.00034793
0.00032729
0.00000519
0.00019242
0.00062791
0.00069653
0.00058670
0.00022466
0.00067273
0.00070687
0.00059213
0.00019288
0.00060797
0.00070305
0.00065902
0.00022437
0.00058216
0.00070372
0.00065301
0.00007915
0.00069188
0.00075745
0.00057570
0.00028451
0.00080660
0.00078116
0.00058499
0.00007897
0.00061448
0.00076786
0.00077586
0.00028400
0.00056879
0.00077528
000074527
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Elevation

Appurtenance Gov. Deflection Tilt Twist Radius of
Load Curvature
S RN Comb. in_ L. A S
170.00 7770.00 w/ mount pipe 46 34.048 1.8009 0.0061 32555
160.00 Valmont T-Arm (1) 46 30.259 1.7486 0.0067 12220
150.00 Low Profile Platform 46 26.569 1.6877 0.0071 7521
130.00 2 Bay Dipole 46 19.727 1.5190 0.0072 4761
125.50 Valmont Uni-Tri Bracket 46 18.318 1.4701 0.0070 4728
124.00 742 213 w/mount pipe 46 17.860 1.4531 0.0069 4718
122.50 Valmont Uni-Tri Bracket 46 17.408 1.4356 0.0069 4707
114.00 LPA-80063/6CF 46 14.953 1.3300 0.0063 4645
112.00 Andrew 12'-6" Low Profile Platform 46 14.403 1.3037 0.0061 4631
100.00 6' Side Mount Standoff 46 11.319 1.1371 0.0050 4546
75.00 Side Mount Standoff 47 6.126 0.7717 0.0029 4323
60.00 Side Mount Standoff 47 3.836 - 0.5862 0.0019 4182
Maximum Tower Deflections - Design Wind R
Section Elevation Horz. Gov. Tilt Twist
No. Deflection Load
0 WS SIS ORCE L ) L ) 1220 N NS S
L1 176.01 - 130.76 92.799 14 4.6740 0.0178
L2 135.26 - 86.13 54.762 14 4.0113 0.0213
L3 91.88-43 24.150 14 2.6020 0.0126
L4 50-1 6.821 14 1.2759 0.0045
Critical Deflections and Radius of Curvature - Design Wind
Elevation Appurtenance Gov. Deflection Tilt Twist Radius of
Load Curvature
B S e Comb. ____in e e 9 e S
176.00 12' Low Profile Platform 14 92.789 4.6739 0.0180 15517
170.00 7770.00 w/ mount pipe 14 86.935 4.6000 0.0186 12909
160.00 Valmont T-Arm (1) 14 77.270 4.4682 0.0199 4844
150.00 Low Profile Platform 14 67.855 4.3131 0.0211 2980
130.00 2 Bay Dipole 14 50.396 3.8756 0.0210 1882
125.50 Valmont Uni-Tri Bracket 14 46.801 3.7481 0.0206 1868
124.00 742 213 w/mount pipe 14 45.632 3.7035 0.0204 1863
122.50 Valmont Uni-Tri Bracket 14 44.477 3.6580 0.0202 1859
114.00 LPA-80063/6CF 14 38.211 3.3844 0.0185 1832
112.00 Andrew 12'-6" Low Profile Platform 14 36.806 3.3168 0.0180 1826
100.00 6' Side Mount Standoff 14 28.931 2.8947 0.0148 1791
75.00 Side Mount Standoff 14 15.661 2.0111 0.0086 1697
60.00 _ Side Mount Standoff 14 9809 1.5413 0.0059 1639

| Compression Checks

Pole Design Data
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' S;c.‘tioﬁ' 7 Elevatri'oun' ) Size L L,; - KI}z; E; A " Actual ) 'A<1107w. i Ratio
No. F 4 2 P
f 7 fi ksi in’ Ib b P,
LI 176.01 - 130.76 T TP31.8x21x025 4525 0.00 0.0 39.000 24.1827 -8561.17 943125.00 0.009
(1)
L2 130.76 -86.13  TP41.82x30.226x0.3125 49.13 0.00 0.0 39.000  39.8244 -19423.50 1553150.00 0.013
2
L3 86.13-43(3)  TP51.36x39.8381x0.375 48.88 0.00 0.0 39.000 587209 -31433.80 2290120.00 0.014
L4 43-1(4) TP60.5x48.96x0.4375 49.00 0.00 0.0 39.000  83.4043 48741.60 3252770.00 0.015
|8 Pole Bending Design Data e
Section ' Elevdtionm Size : Actuaj & Aclua’l" ' /‘ill;zw. ' k&}io Actual Actual 7 Allow. ' Rérfo
No. M, ﬁzx Fix ﬁ;x M, ﬁ:_v Fi by fb,v
fi Ib-ft ksi ksi o Ib-fi ksi ke o T
Ll " 176.01 - " TP31.8x21x0.25 77326949, 21581  39.000 0.553  0.00 0.000  39.000 0.000
130.76 (1) 17
L2 130.76 -86.13  TP41.82x30.226x0.3125 1091866 33205  39.000 0.851  0.00 0.000  39.000  0.000
2) 67
L3 86.13-43(3)  TP51.36x39.8381x0.375 2103425 35300  39.000 0.905  0.00 0.000  39.000  0.000
.00
L4 43-1(4) TP60.5x48.96x0.4375 3483333 33796  39.000 0.867  0.00 0.000  39.000  0.000
33
Pole Shear Design Data
Sécliéﬁ AEI/é;;ztion sze : Zbiuél }iétz)a? e Allow “Ratio Actual Actual A[Iow. Ratio
No. v £ F, % T T Fu P
St b ksi ksi F, Ib-ft ksi ksi 7.,
L1 176.01 -  TP31.8x21x0.25 128268 0530 26000 0041 18093  0.006  26.000 0.000
130.76 (1) 0
L2 130.76 -86.13  TP41.82x30.226x0.3125 220947 0555  26.000 0.043 5060.62 0.075  26.000  0.003
2) 0
L3 86.13-43(3)  TP51.36x39.8381x0.375 262802 0448  26.000 0034 6499.05 0.053  26.000  0.002
0
L4 43-1(4) TP60.5x48.96x0.4375 29952.9 0359  26.000 0.028 654357 0.031  26.000 0.001
0
Pole Interaction Design Data |
Section Elevation Ratio " Ratio " Ratio " Ratio Ratio  Comb. Allow. Criteria
No. P Jox oy fe Ju Stress Stress
ft P, Fix Fiy, F, F Ratio Ratio
Ll 113?)67.(;1(;) 0.009 0.553 0.000 0.041 0000 gy 1333 —
L2 130.7?2-)86.13 0.013 0.851 0.000 0.043 0003 es @/ 1.333 Sl
L3 86.13-43 (3) 0.014 0.905 0.000 0.034 0002 g/ 133 B
L4 43-1(4) 0.015 0.867 0.000 0.028 0001 "yt v, 133 HiavT V
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Section Elevation Ratio " Ratio Ratio Ratio Ratio Comb. Allow. Crfteria
No. P Sox oy 5 S Stress Stress
St P, Fix Fiy F, F, Ratio Ratio
| Section Capacity Table
A Se,cﬁon, Elevation Component Size ’ Critical P SF*Pyio % Pass
No. f Type Element b Ib Capacity Fail
LI 17601 -130.76 Pole TP31.8x21x0.25 1 856117 125718557 422 Pass
L2 130.76 - 86.13 Pole TP41.82x30.226x0.3125 2 -19423.50 2070348.86 64.9 Pass
L3 86.13 -43 Pole TP51.36x39.8381x0.375 3 -31433.80 3052729.83 69.0 Pass
L4 43 -1 Pole TP60.5x48.96x0.4375 4 -48741.60 4335942.23 66.1 Pass
Summary
Pole (L3) 69.0 Pass
RATING= 690  Pass

Program Version 5.3.1.0 - 10/3/2008 File:P:/08/ERI Files/176_EEI_Monopole.eri
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Description  Anchor Bolt and Base Plate Analysis Computed by KAB Date  01/20/10
Checked by Date
ek L LG

ANCHOR BOLT AND BASE PLATE ANALYSIS

Input Data
Tower Reactions:
Overturning Moment: OM := 3483 ft-kips user input
Shear Force: Shear := 29.9-kips user input
Axial Force: Axial := 48.7-kips user input

Anchor Bolt Data:

Use ASTM A615 Grade 75 user input
Number of Anchor Bolts = N N,=18 user input
Diameter of Bolt Circle: Dy, == 70.00in user input
Bolt "Column" Distance: 1= 3.0in user input
Bolt Ultimate Strength: F, = 100 ksi user input
Bolt Yield Strength: Fy:= 75ksi user input
Bolt Modulus: E = 29000-ksi user input
Anchor Bolt Diameter D := 2.25in user input
Threads per Inch: il = AL user input
Base Plate Data:
Use ASTM A572 Grade 60 user input
Plate Yield Strength: Fyp, = 60-ksi user input
Base Plate Thickness: PlateThickness := 2.00.in user input
Base Plate Diameter: Dy, == 76.00in user input
Outer Pole Diameter: D e i= 60.50in user input

P:\08\MathCAD\Anchor_Bolts\Anchor_Bolts 5:24 PM
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URS

Job

176' EEI Monopole - Berlin, CT

Description  Anchor Bolt and Base Plate Analysis

Geometric Layout Data:

Distance from the center of gravity of the group to bolt in question = d(i)

. . . Dy
Radius of Bolt Circle: Ry = >
Distance to Bolts: i=1.N
i
d:= ]9« 2-11(—)
i N

d « Ry sin(6)

Critical Distances For Bending in Plate:

D pole
2

Outer Pole Radius:

Rpole =

Moment Arms of Bolts
about Neutral Axis:

MA

I

Effective Width of Baseplate EffectiveWidth := .9-2
for Bending:

% if(di B Rygesth = Rpole,Oin)

o
Page of
Project No. VZ5-047 (Rev1) Sheet_2 of B
Computed by KAB Date 01/20/10
Checked by Date
d1 =1197-in d7 = 22.50-in
= 22.50-in d8 =11.97-in
d3 =30.31-n d9 = 0.00-in
d4: 34.47-n d10: -11.97-in
5= 34.47-n d11 = -22.50-in
dg= 30.31-in etc.
Rpole = 30.25+in
MA1 = 0.00-in MA7 = 0.00:in
MA2 = 0.00-in MAS = 0.00-in
MA3 = 0.06:in MA9 = 0.00-in
MA4 =422-in MA10 = 0.00-in
MA5 =422in MA11 = 0.00-in
MA6 = 0.06-in etc.

9 2
’ D, Dol
: (_2_*’) _ (_%"-‘i) EffectiveWidth = 41.40-in

P:\08\MathCAD\Anchor_Bolts\Anchor_BoIts
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URS

Job 176" EEI Monopole - Berlin, CT Project No. VZ5-047 (Rev 1)
Description  Anchor Bolt and Base Plate Analysis Computed by KAB
Checked by

Anchor Bolt Analysis:

Polar Moment of Inertia lp:

L= (di)z I, = 1103 x 10%in?

i
Gross Area of Bolt:

Ag= Z.p? Ag = 3.976-in”
4

Net Area of Bolt:

. N2

9743.

A= %(D o M} A, = 3.248.in°
n

Net Diameter:

D= Z-E

D, = 2.03-in
Jr
Radius of Gyration of Bolt:
D
s r=0.51-in
4
Section Modulus of Bolt:
Tr'Dn3 3
Sy = S = 0.826-in
32
Anchor Bolt Bending Stress:
Maximum Applied Bending:
M, = (Shear)-l M, = 0.415-fikips
N
MX
be = — fbx = 60kSl
Sy
Allowable Bending
Fyx == 1.333.0.60-Fy Fox = 60.0-ksi

Note: 1.333 increase allowed per TIAJEIA

Page of

Sheet 3 of 6
Date  01/20/10
Date " =k

—_—
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URS Page of

Job 176' EEI Monopole - Berlin, CT Project No. __VZ5-047 (Rev1) _Sheet 4 of 6
Description Anchor Bolt and Base Plate Analysis Computed by KAB Date 01/20/10
Checked by Date

Check Tensile Forces:

Maximum Tensile Force (Gross Area):

AllowableTension := 1.333-(0.33-Ag-Fu) AllowableTension = 174.9-kips

Note: 1.333 increase allowed per TIA/EIA

Maximum Tensile Force (Net Area):

Fretarca = 1:333-(0.60-A,Fy) Frerarea = 194.8-kips

Note: 1.333 increase allowed per TIA/EIA

Applied Tension:

OM:-R, Axi
MaxTension := & - Nlal

I

MaxTension = 130.0-kips

Check Stresses:

[Note: Bolts supplied are "upset bolts." Use net area for checking per AISC.|

MaxTensi
axTension _ .\

Fnel.area

M .
Condition := il‘(m < 1.00,"OK" ,"Overstressed")

net.area

Eondition = "OK" ]

P:\08\WMathCAD\Anchor_Bolts\Anchor_Bolts ' 5:24 PM




URS Page of

Job 176' EEI Monopole - Berlin, CT Project No. __ VZ5-047 (Rev1) Sheet 5 of 6
Description  Anchor Bolt and Base Plate Analysis Computed by KAB Date  01/20/10
Checked by Date

Check Compression & Combined Stresses (if required):

Check to see if a complete combined stress analysis is required:

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."

Set the clear space between the plate and bolt to zero and remove bending stresses if a combined stress
analysis is not required:

L= 1 if 152D, I = 0.00-in fi= |fox if1>2D, £, = 0.0-ksi

0.00in otherwise 0.0ksi otherwise

Allowable Compressive Force:

K= 065
2
27" E
Cpi= [=Z .= 87.36
Py
(&1 ¥
PSR BN e
2
2'Cc . Kl .
F,:= . if — <C, F, = 45.0-ksi
r
3.(E) (E)
5 r r
2. _
308G 403
2
127°E Kl
—“—2 == 56,
T
23 Xl
T

Fa=1.333-F, Note: 1.333 increase allowed per TIA/EIA F, = 60.0-ksi

Applied Compressive Force:
OM-Rye  Axial

MaxCompression := S

I, N

MaxCompression = 135.4-kips

MaxCompression

fa: A, f, = 41.7ksi

a-

Check Combined Stresses:

5 &
= 5 = 069
Fa Fbx

Condition := i fu + fox < 1.00,"OK", "Overstressed" Igondition "OK"—I
ondi = if] — + — < 1.00, , "Overstresse =
Fa Fbx

P:\08\MathCAD\Anchor_Bolts\Anchor_Bolts 5:24 PM
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Page of
Job 176' EEI Monopole - Berlin, CT Project No. VZ5-047 (Rev 1) Sheetz of _6_
Description Anchor Bolt and Base Plate Analysis Computed by KAB Date  01/20/10
Checked by Date

Base Plate Analysis:

Force from Bolt(s):

OMd - pxial
'g‘i = + C, = 48.1-kips C, = 88.0-kips
L N 1 7
C2 = 88.0-kips C8 = 48.1-kips
C3 = 117.6-kips C9 = 2.7-kips
C4 = 133.4-kips C10 = —42.7-kips
C5 = 133.4-kips C11 = —82.6-kips
C6 = 117.6-kips etc.
Bending Stress in Plate:
6-Ci~MAi
fbp = fbp = 41.3-ksi

: EffectiveWidth-PlateThickness2

Check Stresses:

fop

—— =0.69
1.333-0.75Fyy,

- . f‘bp
Condition = if| ——————
AR S 1.333-0.75Fyy,

[Condition = "OK" |

<1.00,"OK", "Overstressed")

P:\08\MathCAD\Anchor_Bolts\Anchor_Bolts
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URS

Job

DepthCheck :

Moment Capacity:

Bending Moment:

Moment Capacity:
Factor of Safety:

Factor of Safety
Required

Factor of Safety Ratio:

Page of
176' EEI Monopole - Berlin, CT Project No. V75-047 (Rev1) Sheet 1 of 2
Description Caisson Foundation Evaluation Computed by KAB Date 01/20/10
Checked by Date
Check Foundation Depth TIA/EIA-222-F 7.2.5
Shear Force: ISk 29.9k USER INPUT
Overturning Moment: M := 3483ftk USER INPUT
Foundation Diameter: d:= 7.5t USER INPUT
Overall Length of s
Caisson: IL, = 29 USER INPUT
Depth From Top of 2
Caisson to Grade: Lpag = ol L sd
Depth of Caisson Below _ 3
Ground Level: LD = L — Liug LD =35.01t USER INPUT
Depth Required: 4 5.3 5
T e O | | 2 i B, R D1 = 29.5ft
3kd 3-kd 2k 18k2 d2

= if(LD1 < LD,"OK" ,"NO GOOD") DepthCheck = "OK"

Mu = 3733ftk USER INPUT-FROM LPILE
Mn = 8833ftk USER INPUT-FROM LPILE
Mn

FSi=—
Mu

FS=24

FSreqd .

FSiatio =

Bt
FS :

13 FOSCheck = if(FS > FSicqa:

=

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

Refer to L-Pile analysis.

"OK","NO GOOD") FOSCheck = "OK"

P:\OS\MathCAD\Foundation
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Page of
Job 176" EEl Monopole - Berlin, CT Project No. VZ5-047 (Rev1) Sheet i S
Description Caisson Foundation Evaluation Computed by KAB Date 01/20/10
Checked by Date
Axial Capacity:
Applied Axial Load: Al = 58k USER INPUT
k &
Concrete Weight: A2 := 150 — LDt — A2 =2319k
ﬁ3 4
Total Axial Load: AT := Al + A2 AT = 289.9-k
Number of Rebar: n:= 30 USER INPUT
Area of Rebar: Ar = 1.56in2 USERINPUT  #11
Rebar Yield Strength: fy := 60ksi USER INPUT
d2
Area of Concrete: Ag = 7r-—4— Ko dis ﬁ2.0
Concrete Comp Strength:  fc := 4ksi USER INPUT
Axial Capacity: Po = n-Ar-fy + (Ag — n-Ar)-0.85-fc Po =24278.7-k
AxialCheck := if(AT < Po,"OK","NO GOOD") AxialCheck = "OK"

P:\08\MathCAD\Foundation

5:32 PM




Caisson Analysis.1po

LPILE Plus for windows, version 4

Analysis of Individual Piles and Drilled Shafts
subjected to Lateral Loading Using the p-y Method

(c) copyright ENSOFT, Inc., 1985-2000
A1l Rights Reserved

This program is licensed to:-

software Coordinator

URS Corp

Name of input data file: P:\08\MathCAD\Foundation\Caisson Analysis.1pd
Name of output file: p:\08\MathcAD\Foundation\Caisson Analysis.1po
Name of plot output file: P:\08\MathCAD\Foundation\Caisson Analysis.1pp

Name of runtime file: P:\08\MathcAD\Foundation\Caisson Analysis.lpr

pate: January 20, 2010 Time: 17:30:14

Units Used in Computations - US Customary units, inches, pounds
Basic Program Options:

Analysis Type 3: ) ) ) )
- Computations of Ultimate Bending mMoment Capacity and Pile Response
Using NonTinear EI

Computation Options:
- only 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

pPage 1



Caisson Analysis.lpo
- Analysis for fixed-length pile or shaft on y
- No computation of foundation stiffness matrix elements
- Analysis assumes no soil movements acting on pile
- No additional p-y curves to be computed at user-specified depths

Solution Control Parameters:

- Number of pile increments = 100
- Deflection tolerance for closure =  1.0000E-05 1in
- Maximum number of iterations allowed = 100

- 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 Tength of pile.
- Printing Increment (spacing of output points) = 1

Pile Length = 468.00 1in
Depth of ?round surface below top of pile = 48.00 1in
Slope angle of ground surface = .00 deg.
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/sq.in
1 .000 90.000  3.2206E+06 6.3610E+03  3.0000E+06
2 468.000 90.000 3.2206E+06 6.3610E+03  3.0000£+06

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
loading 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 = 48.000 1in
Distance from top of Ei1e to bottom of layer = 60.000 1in

p-y subgrade modulus k for top of soil layer = 1.000 Tbs/in**3
p-y subgrade modulus k for bottom of layer = 1.000 lbs/in**3
Layer 2 is sand, p-y criteria by Reese et al., 1974

Distance from top of pile to top of layer = 60.000 1in
Distance from top of Ei1e to bottom of Tayer = 132.000 1in

p-y subgrade modulus for top of soil layer = 25.000 Tbs/in**3
p-y subgrade modulus k for bottom of layer = 25.000 Tbs/in**3
Layer 3 is sand, p-y criteria by Reese et al., 1974

Distance from top of pile to top of layer = 132.000 in
Distance from top of Ei]e to bottom of layer = 192.000 in

p-y subgrade modulus k for top of soil layer = 35.000 1bs/in**3

Page 2



Caisson Analysis.lpo )
p-y subgrade modulus k for bottom of Tayer = 35.000 1bs/in**3

Layer 4 1is sand, p-y criteria by Reese et al., 1974
pDistance from top of pile to top of layer
Distance from top of Ei]e to bottom of layer
p-y subgrade modulus k for top of soil layer
p-y subgrade modulus k for bottom of layer

192.000 in
468.000 in
120.000 1bs/in*¥*3
120.000 1bs/in**3

(Depth of lTowest layer extends .00 in below pile tip)

Distribution of effective unit weight of soil with depth
is defined using 8 points

Point bepth X Eff. Unit weight
No. in Ths/in**3

1 00 .03588

2 60.00 .03588

3 60.00 .03588

4 132.00 .03588

5 132.00 .03588

6 192.00 03588

7 192.00 03588

8 468.00 03588

Distribution of shear strength parameters with depth
defined using 8 points

Point Depth X Cohesion c Angle of Friction E50/k_rm RQD
No. in Ths/in**2 Deg. %
1 .000 00000 30.00 0 oemmemmem mmeeee
2 60.000 00000 30.00 0 ommmmmm mmmmeo
3 60.000 00000 32.00 0 omeemmmm mmmeen
4 132.000 .00000 32.00 0 o mmmemmm mmmee
5 132.000 .00000 34.00 =0 o=mmmem= memmee
6 192.000 .00000 34.00 0 o—mmeme— mmmmee
7 192.000 .00000 36.00 0 o—mmmm— mmee—e
8 468.000 .00000 36.00 = ommmm—=  mmmme-

Notes

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

(2) ES50 is reported for clay strata.

(3) k_rm is reported for rock strata.

(4) RQD 1is input and reqorted only for rock materials.

(5) 1Internal default values for E50 will be generated when input value is 0.

static loading criteria was used for computation of p-y curves
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Caisson Analysis.Tpo

Number of Toads specified = 2
Load Case Number 1

Pile-head boundary conditions are Shear and Moment (BC Type 1)
Shear force at pile head 26019.000 1bs

Bendin? moment at pile head 37764456.000 in-1bs

Axial Toad at pile head 58083.000 T1bs

(Non-zero moment for this load indicates pile-head is free to rotate
under the applied pile-head Toad)

Load Case Number 2

Pile-head boundar¥ conditions are Shear and Moment (BC Type 1)
Shear force at pile head 29928.000 Tbs

Bendin? moment at pile head 41799960.000 in-1bs

Axial Tload at pile head 48757.000 1bs

(Non-zero moment for this load indicates pile-head is free to rotate
under the applied pile-head load)

Pile Description:
The pile shape is a circular solid pile.
outside Diameter = 90.000 In
Material Properties:
3. Kip/In**2
60. Kip/In**2
29000. Kip/In**2
1.56000 In**2
4.000 1n

18911.06 Kip

Compressive Strength of Concrete
Yield stress for rebar

Modulus of elasticity of steel
Number of reinforcing bars

Area of single rebar

Number of rows of reinforcing bars
Cover Thickness

LI O T TR T
W
=]

Ultimate squash load capacity

Distribution and Area of Steel Reinforcement

Row Area of Distance to
Number Reinforcement Centroidal Axis
In**2 In
1 3.120000 40.7754
2 3.120000 38.9933
3 3.120000 35.5070
4 3.120000 30.4689
5 3.120000 24.0992
6 3.120000 16.6762



Caisson Analysis.Tpo

7 3.120000 8.5244
8 3.120000 .0000
9 3.120000 -8.5244
10 3.120000 -16.6762
11 3.120000 -24.0992
12 3.120000 -30.4689
13 3.120000 -35.5070
14 3.120000 -38.9933
15 3.120000 -40.7754
Axial Thrust Force = 58.083 Kip
Bending Bending Bending Maximum Neutral Axis
Moment stiffness Curvature Strain Position
in-1bs Tbh-1in2 rad/in in/in inches
1.121e+07 1.121e+13 .00000100 .00004793 47.927
1.299E+07 2.598E+12 .00000500 .00012027 24.054
2.219e+07 2.466E+12 .00000900 .00020894 23.216
3.132e+07 2.410E+12 .00001300 .00029814 22.934
4.038E+07 2.375E+12 .00001700 .00038821 22.836
4.936E+07 2.350E+12 .00002100 .00047919 22.819
5.825E+07 2.330E+12 .00002500 .00057115 22.846
6.706E+07 2.312E+12 .00002900 .00066412 22.901
7.575e+07 2.296E+12 .00003300 .00075811 22.973
8.150E+07 2.203E+12 .00003700 .00084253 22.771
8.536E+07 2.082E+12 .00004100 .00092249 22.500
8.847E+07 1.966E+12 .00004500 .00099689 22.153
9.073E+07 1.852E+12 .00004900 .00106691 21.774
9.269E+07 1.749€e+12 .00005300 .00113574 21.429
1.004E+08 1.210E+12 .00008300 .00161849 19.500
1.036E+08 9.165E+11 .00011300 .00205304 18.168
1.049E+08 7.339e+11 .00014300 .00247653 17.318
1.060E+08 6.128E+11 .00017300 .00289672 16.744
1.060E+08 5.223E+11 .00020300 .00334948 16.500
1.064E+08 4.568E+11 .00023300 .00379592 16.292
1.064E+08 4.047e+11 .00026300 .00423483 16.102
Ultimate moment capacity at concrete strain of 0.003 = 1.060E+08 In-1b
Axial Thrust Force = 48.757 Kip
Bending Bending Bending Maximum Neutral Axis
Moment stiffness Curvature strain Position
in-Tbs Tb-in2 rad/in in/in inches
1.121€e+07 1.121E+13 .00000100 .00004748 47.476
1.277e+07 2.554E+12 .00000500 .00011873 23.745
2.198E+07 2.442E+12 .00000900 .00020707 23.008
3.111e+07 2.393E+12 .00001300 .00029624 22.788
4.017e+07 2.363E+12 .00001700 .00038628 22.722
4.914€e+07 2.340E+12 .00002100 .00047723 22.725
5.804E+07 2.322E+12 .00002500 .00056914 22.766
6.685E+07 2.305E+12 .00002900 .00066207 22.830
7.554E+07 2.289E+12 .00003300 .00075598 22.908
8.126E+07 2.196E+12 .00003700 .00084027 22.710
8.519E+07 2.078E+12 .00004100 .00092071 22.456
8.821E+07 1.960E+12 .00004500 .00099420 22.093
9.047E+07 1.846E+12 .00004900 .00106419 21.718
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A St s s

9.242E+07
1.003E+08
1.033E+08
1.047e+08
1.057E+08
1.060€E+08
1.061E+08
1.061E+08

—_

BUONO R

4.

744E+12
208E+12
139g+11
318E+11
111E+11
223E+11
556E+11
036E+11

Caisson Analysis

00005300
-00008300
00011300
00014300
-00017300
.00020300
-00023300
-00026300

.Ipo

00113290
.00161612
.00204815
.00247025
00288959
-00334948
.00378225
.00421975

Ultimate moment Capacity at concrete strain of 0.003 =

Spec
Spec

Computed values of Load Distr

for Latera] Loading f

moment at pile head =

ified axial Toad at pile head

ified bendin?
pth Deflect.
Ly

in in
.000 .879533
.680 .854589
.360 .829995
.040 .805752
.720 .781862
.400 .758326
.080 .735145
.760 .712319
.440 .689851
.120 .667741
.800 .64599?
.480 .624603
.160 .603576
.840 .582912
.520 .562613
.200 . 542680
.880 .523113
.560 .503914
.240 .485085
.920 .466625
.600 .448536
.280 .430819
.960 .413474
.640 .396502
.320 .379903
.000 .363678
.680 .347828
.360 .332351
.040 .317249
.720 .302520
.400 .288166
.080 .274185
.760 .260577

and Moment (BC Ty
26019.000 1
37764456.000 in-1bs

ibution and Deflec
or Load Case Number

e 1)

S

58083.000 1bs

.79E+07
.80E+07
.81E+0Q7
.83E+07
.84E+07
.85E+07
.86E+07
.87E+07
.89E+07
.90E+0Q7
.91E+07
.92E+07
. 94E+07
.95E+07
.96E+07
.97E+07
.98E+07
.99E+0Q7
.00E+07
.01E+07
.02E+07
.02E+07
.03E+07
.03E+07
.03E+07
.04E+07
.04E+07
.03E+07
.03E+07
.03E+07
.02E+07
.01E+07

-002948

Page 6

21.375
19.471
18.125
17.274
16.703
16.500
16.233
16.045

1.058E+08 1n-1b

i1
ANOOOOOOOOOOO
o
o
o

-100.697
-163.016
-220.734
-273.980
-322.882
-367.572
-408.180
-444.835
-477.670
-506.815
-532.402
-554.563
~573.429
-589.132
-601.804
-611.576
-914.390
-918.205
-918.567

Total FI1x. Rig.
Stress

1bs/in**? Tbs-in**)
536.8 2.37E+12
538.5 2.37E+12
540.2 2.37E+12
542.0 2.37E+12
543.7 2.37E+12
545.4 2.37E+12
347.1 2.37E+12
548.8 2.37E+12
550.6 2.37E+12
352.3 2.37E+12
554.0 2.37E+12
555.7 2.37E+12
557.4 2.37E+12
559.1 2.37E+12
560.8 2.36E+12
562.5 2.36E+12
564.0 2.36E+12
365.5 2.36E+12
566.9 2.36E+12
568.2 2.36E+12
569.3  2.36E+12
570.3 2.36E+12
371.2  2.36E+12
571.9 2.36E+12
372.4  2.36E+12
572.8 2.36E+12
573.0 2.36E+12
573.0 2.36E+12
372.9 2.36E+12
372.5 2.36E+12
571.9 2.36E+12
5371.0 2.36E+12
369.8 2.36E+12

-915.660



154
159

163.
168.
173.
177.
182.
187.
191.
196.
201.
205.
210.
215.
219.
224.
229.
234.
238.
243,
248.
252.
.400
262.
266.
271.
276.
280.
285.
290.
294.
299.
304.
308.
313.
318.
322.
327.
332.
336.
341.
346.
351.
355.
360.
365.
369.
374.
379.
383.
388.
393.
397.
402.
407.
411.
416.
421.
425.
430.
435.
439.
444,

257

.440
.120
800
480
160
840
520
200
880
560
240
920
600
280
960
640
320
000
680
360
040
720

080
760
440
120
800
480
160
840
520
200
880
560
240
920
600
280
960
640
320
000
680
360
040
720
400
080
760
440
120
800
480
160
840
520
200
880
560
240
920
600

.247340
.234475
.221979
.209852
.198091
.186695
.175661
.164989
.154675
.144716
.135111
.125856
.116947
.108381
.100151
.092254
.084684
.077435
.070501
.063875
.057551
.051520
.045776
.040311
.035116
.030184
.025506
.021074
.016878
.012910
.009161
.005622
.002285
.60E-04
.003822
.006610
.009234
.011703
.014024
.016208
.018262
.020195
.022015
.023785
.025529
.027253
.028957
.030644
.032315
.033972
.035615
.037247
.038867
.040479
.042082
.043679
.045269
.046854
.048434
.050011
.051586
.053158
.054728

=

4.00E+07
3.99€e+07
3.97E+07
3.96E+07
3.94€E+07
3.92E+07
3.90E+07
3.87E+07
3.85E+07
3.82E+07
3.79e+07
3.75E+07
3.
3
3
3
3
3
3
3
3
3
3
2
2
2

71E+07

.66E+07
.61E+07
.55e+07
.49e+07
.42E+07
.36€+07
.28E+07
.21E+07
.13E+07
.05E+07
.97e+07
. 88E+07
.79e+07
2.71e+07
2.61E+07
2.52E+07
2.43e+07
2.
2
2
2
1

34407

.24€+07
.15e+07
.05e+07
.96E+07
1.86€E+07
1.77e+07
1.68e+07
1.59e+07
1.49e+07
1.40€E+07
1.32e+07
1.23e+07
1.14e+07
1.06€E+07
9.77E+06
8.
8
7
6
6
5
4
4
3
3
2
2
1

98E+06

.21E+06
.46E+06
.75e+06
.06E+06
.41E+06
.78E+06
.20E+06
.65E+06
.13e+06
.65E+06
.21E+06
.81E+06
.44E+06

11E+06

821980.6
575396.9

caisson
-24890.
-29126.
-33314.
-37442.
-41498.
-45471.
-49351.
-53129.
-56797.
-64380.
-75728.
-86654.
-97138.
-107164.
-116716.
-125782.
-134352.
-142416.
-149970.
-157007.
-163526.
-169524.
-175003.
-179963.
-184408.
-188341.6
-191769.2
-194697.0
-197131.8
-199081.6
-200554.8
.3
5
3
8
9
9
8
8

-201560

-202107.
-202206.
-201866.
-201098.
-199912.
-198318.
-196326.
-193946.5
-191187.5
-188059.1
-184570.2
-180724.4
-176519.0
-171948.5
-167007.4
-161689.8
-155990.0
-149901.9
-143419.4
i
6
1
9
4
5
2
2
3
3
9
8

-136536

-129245.
-121572.
-113768.
-106068.
-98403.
-90605.
-82578.
-74322.
-65837.
-57122.
-48178.

2

6
9
7
4
4
6
9
9
2
2
1
4
1
2
3
0
8
2
6
2
5
0
2
0

Analysis.1po

-.002789
.002710
.002631
.002552
.002474
.002396
.002319
.002242
.002166
.002090
.002015
.001941
.001867
.001794
.001723
.001652
.001583
.001515
.001449
.001384
.001320
.001258
.001198
.001139
.001082
.001027
.73e-04
.22E-04
.72E-04
.24E-04
.79e-04
.35e-04
.93e-04
.52E-04
.14g-04
.78E-04
.44€-04
.12e-04
.81E-04
.53e-04
.26E-04
.01e-04
.83E-04
.75E-04
.71e-04
.66E-04
.62E-04
.59e-04
.56E-04
.53E-04
.50E-04
.47E-04
.45e-04
.43E-04
.42E-04
.40E-04
.39e-04
.38e-04
.37E-04
.37e-04
-3.36e-04
-3.36E-04
-3.35e-04
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2
2
2
2
2
2
2
2
2
2
2
2
2.
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2.
2
2
2
2
2
2
2

2
2
2
5
1
1
1
1
1
1.
1
1
1.
1.
1.
1.
1.
1.
1.

1.
1.
1.
1

1.

.36E+12
.36E+12
.36E+12
.36E+12
L37E+12
.37E+12
L37E412
.37E+12
.37e412
L37E+12
L37E+12
.37E+12

37e+12

37E+412
.38E+12
.38E+12
.38E+12
.38E+12
.38E+12
.39E+12
.39E+12
.39e+12
.40E+12
L40E+12
LA1E+12
L41E+12
LA1E+12
JA2E+12
L42E+12
LA43E+12
L43E+12

44€+12

.45E+12
LA6E+12
LA47E+12
LA8E+12
.49E+12
L51E+12
.52E+12
.53E+12
.54E+12
.55E+12
.29E+12
.00E+13
L12e413
L12E+13
.12e+13
L12E+13

12E+13

.12e+13
J12E+13

12E+13
12E+13
12e+13
12e+13
12E+13
12E+13
12e+13
12e+13
12E+13
12E+13
12E+13
12e+13

-909.
-900.
-889.
-874.
-858.
-839.
-818.
-795.
-771.
-2468.
-2380.
-2288.
-2192.
-2092.
-1989.
-1884.
-1777.
-1668.
-1559.
-1448.
-1337.
-1226.
-1115.
-1004.
-894.
-786.
-678.
-572.
-468.
-365.
-264.
-165.
-68.
.260
118.
209.
297.
383.
467.
549.
629.
707.
783.
859.
937.
1015.
1095.
1176.
1259.
1342.
1427.
1513.
1601.
1677.
1657.
1633.
1641.
1690.
1739.
1788.
1837.
1886.
1935.

662
753
109
908
322
524
683
968
545
776
797
393
084
374
746
666
578
906
052
399
304
105
114
620
885
151
635
531
013
232
317
375
496

862
291
551
659
648
566
475
448
571
901
304
896
701
748
065
683
633
948
659
599
101
710
884
733
615
542
525
574
696



449.280
453.960
458.640
463.320
468.000

Please note

output verification:

.056298
.057866
.059435
.061003
.062571

s that because this_
ca?ac1ty and pile response usi
values of total stress due to

3
2

71209.5
10496.0
94335.7
23809.4

0.0

Caisson Analysis.1po
-39004.6 -3.356-04

-29600.
-19964.
-10098.

0.

0
6
1
0

analysis

0 _combined
representative of actual conditions.

~3.35E-04
-3.35E-04
-3.35E-04
-3.35E-04

14.3178
12.0723
10.4492
9.4638
9.1311

1.12e+13
1.12E+13
1.12E+13
1.12E+13
1.12e+13

1984.893
2034.169
2083.523
2132.953
2182.456

makes computations of ultimate moment
ng nonlinear bending stiffness that the above
axial stress and bending may not be

Computed forces and moments are within specified convergence limits.

Output summary for Load Case No. 1:

Pile-head deflection

Computed slope at pile head
Maximum bend1n% moment
o

Maximum shear
Depth of maximum ben
Depth of maximum she
Number of iterations
Number of zero deflection points

Pile-head boundary conditions are Shear

rce

d
a

1n% moment
r fo

rce

| I | O 1 R T

.8795
-5.3672E-03
40358025.084
-202206.346
126.360
308.880

in
Ths-1
1bs
in
in

n

Computed values of Load Distribution and peflection
for Lateral Loading for Load Case Number

bs

Specified shear force at pile head

Specified bendin? moment at pile head
o

Specified axial

(Non-zero moment for this Toad does not

Depth Deflect.
X y
in in
0.000 .986149
4.680 .958249
9.360 .930739
14.040 .903620
18.720 .876894
23.400 .850561
28.080 .824623
32.760 .799081
37.440 .773937
42.120 .749192
46.800 .724848
51.480 .700906
56.160 .677367
60. 840 .654232
65.520 .631504
70.200 .609183

PRALDADRAARMADMDMADNDNADD

Moment

.18E+07
.19E407
.21E+07
.22E+07
.24E+07
.25E+07
.26E+07
.28E+07
.29E+07
.31E+07
.32E+07
.34E+07
.35E+07
.36E+07
.38E+07
.39E+07

ad at pile head

Shear

OOWNWOOOOOO0OOOOO

and Moment

BCT

29928.000
41799960.000 in-Tbs
48757.000 Tbs

Slope Total
S Stress

Rad
-.006003 591.7
-.005920 593.7
-.005836 595.7
-.005753 597.6
-.005669 599.6
-.005585 601.6
-.005500 603.6
-.005415 605.5
-.005330 607.5
-.005245 609.5
-.005159 611.5
-.005073 613.4
-.004986 615.4
-.004900 617.4
-.004813 619.3
-.004726 621.2

Page 8

2

indicate free-head conditions)

Flx. Rig.
EI

Tbs/in**2 Tbs-in**2

.36E+12
.36E+12
.36E+12
.36E+12
.36E+12
.36E+12
.36E+12
.36E+12
.36E+12
.36E+12
.36E+12
.35E+12
.35E+12
.35E+12
.35E+12
.35E+12

NNNRNNNNNNRONNRNRNN N

Soil Res
b
Tbs/in

COOCOCOCOODOOO
o
o
o

-2,
-5.
-113.
-182.
-247.



.880
.560
.240
.920
.600
.280
.960
.640
.320
.000
.680
.360
.040
.720
.400
.080
.760
.440
.120
.800
.480
.160
.840
.520
.200
.880
.560
.240
.920
.600
.280
.960
.640
.320
.000
.680
.360
248.
252.
257.
262.
266.
271.
276.
280.
285.
290.
294.
299.
304.
308.
313.
318.
322.
327.
332.
336.
341.
346.
351.
355.
360.
365.

040
720
400
080
760
440
120
800
480
160
840
520
200
880
560
240
920
600
280
960
640
320
000
680
360
040

.587271
.565768
. 544677
.523998
.503732
.483881
.464444
. 445423
.426819
.408631
.390860
.373507
.356571
. 340052
.323950
.308265
.292995
.278140
.263699
.249671
.236053
.222845
.210043
.197647
.185653
.174059
.162862
.152059
.141647
.131622
.121978
.112711
.103815
.095284
.087111
.079290
.071811
.064669
.057854
.051359
.045174
.039290
.033699
.028391
.023356
.018585
.014067
.009793
.005752
.001934
.001670
.005071
.008278
.011303
.014156
.016846
.019383
.021777
.024038
.026174
.028195
.030150
.032079

PR R RERNNNRNNNNRNNOWWOWWWWWWWWWARRDARARLAADDALDRADDRARDRRARRADRADADLS

.40E+0Q7
.42E+07
.43E+07
.44€E+07
.45E+07
.46E+07
.46E+07
47E+07
.47E+07
.48E+07
.48E+07
.48E+07
.48E+07
.48E+07
.47e+07
.46E+07
.45E+07
.44E+07
.43E+07
.41E+07
.40E+07
.37e+07
.35E+07
.33E+07
.30E+07
.27E+07
.24E+07
.21E+07
.16E+07
.12E+07
.06E+07
.00E+07
.94E+07
.87E+07
.80E+07
.72E+07
.64E+07
.56E+07
.A47E+07
.38E+07
.29E+07
.19E+07
.09e+07
.99E+07
.89e+07
. 79E+07
.69E+07
.58E+07
.48E+07
.37E+07
.26E+07
.16E+07
.05E+07
.95E+07
.84E+07
.74E+07
.64E+07
. 54E+07
.44E+07
. 34E+07
.25E+07
.16E+07
.06E+07

caisson
26626.
25058.
23244.
21205.
18964.
16539.
13952.
11220.
8362.
5397.
2340.
~-791.
-3982.
-7995.
-12816.
-17648.
-22474.
-27277.
-32041.
-36751.
-41394.
-45957.
-50426.
-54792.
-59043.
-63171.
-71704.
-84475.
-96772.
-108571.
-119855.
-130605.
-140808.
-150451.
-159524.
-168021.
-175934.
-183261.
-189999.
-196148.
-201710.
-206687.
-211084.
-214906.
-218158.
-220849.
-222986.
-224578.
-225635.
-226167.
-226183.
-225695.
-224713.
~223247.
-221309.
-218908.
-216056.
-212762.
-209035.
-204884.
-200319.
-195344.
-189955.

u1ommN|—lu-lwwu-lNmoomLouD-thOm&owO\Howooo-hwoo-booo-hNwoo-hoowoooowmw-b.huowwmww-hHO\O@OI—-‘!—'

Analysis.lpo
.004638
.004551
.004463
.004374
.004286
.004197
.004109
.004020
.003931
.003842
.003753
.003663
.003574
.003485
.003396
.003307
.003218
.003130
.003042
.002954
.002866
.002779
.002692
.002606
.002520
.002435
.002350
.002267
.002183
.002101
.002020
.001940
.001862
.001785
.001709
.001635
.001562
.001491
.001422
.001355
.001289
.001226
.001164
.001105
-.001048
-9.92eE-04
-9.39E-04
-8.88E-04
-8.40E-04
-7.93e-04
-7.48E-04
-7.06E-04
-6.66E-04
-6.28E-04
~-5.92E-04
-5.58E-04
-5.27e-04
-4.97e-04
-4.70E-04
-4,44E-04
-4.25€E-04
-4,15e-04
-4,10E-04
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623.
624.
626.
627.
629.
630.
631.
632.
632.
633.
633.
633.
633.
633.
632.
631.
630.
628.
626.
624.
621.
618.
615.
612.
608.
604.
600.
595.
589.
582.
575.
567.
558.
548.
538.
527.
516.
504.
492.
479.
466.
453.
439.
425.
411.
397.
382.
368.
353.
338.
323.
309.
294.
279.
265.
250.
236.
222.
208.
195.
182.
169.
156.

U’IE—‘OWOOO\O\@NOO-hNLO\IU'INLO-P-@@&OU‘ILO&DU'I\lW\l-bChl—‘ON\l-bw-b\lO\-bOOkooowmml—‘A-PHAO\U'INOOHWWHOOW\IO
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.35E+12
.35E+12
.35E+12
.35E+12
.35E+12
.35E+12
.35E+12
.35E+12
.35E+12
.35E+12
.35E+12
.35E+12
.35E+12
.35E+12
.35E+12
.35E+12
.35E+12
.35E+12
.35E+12
.35E+12
.35E+12
.35E+12
.35E+12
.35E+12
.36E+12
.36E+12
.36E+12
.36E+12
.36E+12
.36E+12
.36E+12
.36E+12
.37E+12
.37E+12
.37E+12
.37E+12
.38E+12
.38E+12
.38E+12
.38E+12
.39E+12
.39E+12
.39E+12
.40E+12
.40E+12
LA41E+12
LA2E+12
A2E+12
.43E+12
LA3E+12
.A44E+12
LA45E+12
LA46E+12
A7E+12
L48E+12
.50E+12
.51E+12
.52E+12
.53E+12
.55E+12
.18E+12
.34E+12
.12E+13

-307.
-362.
~-412.
-458.
-499.
-536.
-569.
-598.
-623.
-644.
-662.
-676.
-687.
-1027.
-1032.
-1032.
-1029.
-1022.
-1013.
-1000.
-984.
-965.
~-944,
-921.
-895.
-868.
-2778.
-2679.
-2575.
-2467.
-2354.
-2239.
-2120.
-2000.
-1877.
-1753.
-1628.
-1502.
-1376.
-1251.
-1125.
-1001.
-877.
-755.
-634.
-515.
-397.
-282.
-169.
-57.

157.
262.
364.
464.
561.
657.
750.
842.
931.
1019.

1106
1195

582
515
728
366
576
502
292
091
048
308
019
327
379
832
226
740
577
937
021
026
147
581
518
148
659
236
329
438
517
146
888
281
846
077
444
395
352
713
849
108
809
248
694
390
549
357
978
549
186
981
.997
699
105
225
085
731
224
637
061
596
355
.986
.804



369

.720
374.
379.
383.
388.
393.
397.
402.
407.
411,
416.
421.
425.
430.
435.
439.
444,
449,
453.
458.
463,
468.

400
080
760
440
120
800
480
160
840
520
200
880
560
240
920
600
280
960
640
320
000

llllllllllllllllllllll

P1eas¢ note

capacit

.033986
.035875
.037746
.039601
.041442
.043270
.045087
.046894
.048691
.050481
.052265
.054042
.055815
.057585
.059351
.061115
.062877
.064637
.066398
.068157
.069917
.071676

that because this
y and pile response usi
values of total stress due to

.77E+06
.93E+06
.11E+06
.32E+06
.57E+06
.86E+06
.18E+06
.55E+06
.95E+06
.39e+06
.87E+06
.39E+06
.96E+06
.56E+06
.20E+06
890268.7
623211.6
402069.0
228006.6
102193.0
25799.5

0.0

HI—‘}—‘NNWW#WMG\\IOOOO@

Caisson Analysis.Tpo
-184148.1 -4.06E-04 144.2
-177915.2 -4.02E-04 132.4
-171250.3 -3.98E-04 121.0
-164146.4 -3.95-04 110.0
-156596.7 -3.926-04 99.4875
-148593.9 -3.89e-04 89.5029
~140193.4 -3.87e-04 80.0565
-131664.3 -3.856-04 71.1706
-123224.0 -3.83e-04 62.8397
-114886.9 -3.82E-04 55.0575
-106582.3 -3.80E-04 47.8169

-98131.9 -3.79-04 41.1209
-89435.2 -3.78E-04 34.9854
-80491.8 -3.78e-04 29.4268
-71301.3 -3.77E-04 24.4610
-61863.0 -3.776-04  20.1042
-52176.4 -3.76E-04 16.3728
-42241.1 -3.76E-04 13.2829
-32056.4 -3.76E-04  10.8508
-21621.7 -3.76E-04 9.0929
-10936.4 -3.76E-04 8.0255

0.0 -3.76E-04 7.6650

combined axial stre

representative of actual conditions.

output verification:

1.
1.
1.12E+13
1.12E+13
1.12E+13
1.12E+13
1.12e+13
1.12E+13
1.12E+13
1.12E+13
1.12E+13
1.
1
1
1
1
1
1
1
1
1
1

12E+13
12E+13

12E+13

.12E+13
12E+13
.12E+13
12E+13
JA12E+13
JA12E+413
.12E+13
J12E+413
12E+13
12E+13

Computed forces and moments are within specified convergence Timits.

Output summary for Load case No. 2:

Pile-head deflection
pe at pile head

Computed slo
Maximum bend
Maximum shear
Depth of maximum bendin moment
Depth of maximum shear %o

1n% moment
orce

rce

Number of iterations

Number of zero deflection points

mmwuwnwnay

. 9861
~6.0029€-03
44796303.692
-226183.845
126.360
308.880

in
Tbs-in
Tbs

in

in

Definition of symbols for pile-head boundary conditions:

AN E
LI T (T |

BC
Type

Boundary
Condition

pile-head displacment, in
pile-head moment, Tbs-in
pile-head shear force, Tbs
pile-head slope, radians
rotational stiffness of pile-head, in-Tbs/rad

Boundary
Condition

Axial
Load

Page 10

Pile Head
Deflection

1286
1377
1470
1565
1661

1758.
1831.
1813.
1793.
1769.
1779.
1831.
1884.
1937.
1990.
2043.
2096.
2149,
2202.
2256.
2309.
2363.

.000
.606
.654
.178
.212
793
154
755
213
644
340
929
600
366
236
220
323
549
901
378
976
693

Maximum
Moment

Maximum
Shear



1 2 Tbs in in-1bs Tbs
1 v= 26019.000 M= 3.78e+07 58083.0000 .8795 4.036E+07 -2.022E+05
1 v= 29928.000 M= 4.18E+07 48757.0000 .9861 4.480E+07 -2.262E+05

The analysis ended normally.
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