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February 13, 2008

Via Hand Delivery "?? @A i bi Eﬂi{?

Vo
S. Derek Phelps Y ppp 13 2008
Executive Director _
Connecticut Siting Council CONNECTICUT
10 Franklin Square SITING COUNCIL

New Britain, CT 06051

Re: Notice of Exempt Modification
150 Willow Street, Hamden, Connecticut

Dear Mr. Phelps:

Cellco Partnership d/b/a Verizon Wireless (“Cellco”) intends to install
antennas on the approved 160-foot self-supporting monopole tower owned by Sprint
Nextel (“Sprint”) at 150 Willow Street in Hamden, Connecticut. Please accept this
letter as notification pursuant to R.C.S.A. § 16-50j-73, for construction that
constitutes an exempt modification pursuant to R.C.S.A. § 16-50j-72(b)(2). In
accordance with R.C.S.A. § 16-50j-73, a copy of this letter is being sent to Craig
Henrici, Mayor of the Town of Hamden. Pursuant to a Council directive, a copy of
this letter is also being sent to Hamden Fish & Game Protective, the owners of the
property on which the tower is located.

The approved Sprint facility will consist of a 160-foot self-supporting
monopole tower capable of supporting multiple carriers within a fenced compound at
150 Willow Street in Hamden. The tower is will support Sprint antennas at the 157-
foot level on the tower. Cellco intends to install six (6) LPA-80080/4CF and six (6)
LPA-185080/8CF antennas at the 147-foot level on the tower and place a 12” x 30’
equipment shelter at the base of the tower within the fenced compound. Attached
behind Tab 1 are Project Plans for the proposed Cellco facility.

The planned modifications to the Hamden facility fall squarely within those
activities explicitly provided for in R.C.S.A. § 16-50j-72(b)(2).
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L. The proposed modification will not increase the overall height of the
existing tower. Once constructed, Cellco’s antennas will be mounted with their
centerline at the 147-foot level on the 160-foot tower.

2. The proposed installation of a 12” x 30’ equipment shelter will not
require an extension of the fenced compound or lease area.

3 The proposed 1nstallation will not increase the noise levels at the
facility by six decibels or more.

4. The operation of the antennas will not increase radio frequency (RF)
power density levels at the facility to a level at or above the Federal Communications
Commission (FCC) adopted safety standard. The cumulative worst-case RF power
density calculations for Sprint and Cellco antennas would be 14.10% of the FCC
standard. A copy of cumulative power density calculations table is attached behind
Tab 2.

Included behind Tab 3, is a Structural Analysis confirming that the tower can
support the approved and proposed Cellco antennas and associated equipment.

For the foregoing reasons, Cellco respectfully submits that the proposed
antenna installation at the facility constitutes an exempt modification under R.C.S.A.
§ 16-50§-72(b)(2).

~ Sincerely,

Kenneth C. Baldwin

Attachments

Copy to:
Craig Henrici, Hamden Mayor
Hamden Fish & Game Protective
Sandy M. Carter
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1. EXECUTIVE SUMMARY

This report summarizes the structural analysis of the existing 160" steel tapered monopole
structure, located at 150 Willow Road, Hamden, 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 85 mph (fastest mile) and 74 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
Install:

(6) Antel LPA 80080/4CF and
(6) Antel LPA 185080/8CF_2 panel antennas

{(2) GPS antennas on Verizon
{1) 13’ Low Profile Platform (Proposed) @ 147
(Valmont P/N 852206)

(12) 1 5/8" coaxial cables and

{2) 1/2” coaxial cables

(all Verizon coax feed lines shall be located
within the existing monopole)

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

3693110824-032 160°EE| Monopole Rev 1 2/6/2008
Hamden, CT




1. EXECUTIVE SUMMARY - continued
This analysis is based on:

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

2) Tower geometry and structural member sizes utilized in the preparation of this report
obtained from manufacturers original design documents prepared by Engineered
Endeavors, Inc., (EEI}, job no. 14977, dated July 16, 2007.

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

4) 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.

Sincersly,

URS Corporation

Richard A. Sambor, P.E.
Manager Facilities Design

RAS/m
cc: AA, DR, ICA — URS, CF/Book

36931108/vZ4-032 160'EE] Monopole Rev 1 2/6/2008
Hamden, CT



2.

INTRODUCTION

The subject tower is located at 150 Wiliow Road, Hamden, CT. The structure is an existing 160’
steel tapered monopole structure, designed and manufactured by Engineered Endeavors, Inc.,

(EEI).

The inventory is summarized in the table below:

Antenna
Antenna Type Carrier Mount Centerline Cable
Elevation
{12) Decibel . (1) 12' Low "
DBY50F65E-M panel (exifiﬁ"tfgzg:ﬁ'e g)| Profile Platform | 160 “Z(zvzﬂﬁ’; § coax ‘;?Ses
antennas g w/ Handrails P
(6) Antel LPA )
80080/4CF and Ver (1) 13’ Low \
erizon Profile Platform ) (12) 1 5/8” coax cables
{6} Antel LPA 147 cor s
185080/8CF_2 panel {proposed) (Valmont P/N (within monopole)
antennas 852206}
Verizon Low Profils (2) 1/2” coax cables
{2) GPS antennas (proposed) Platform 147 (within monopole)
{same as above)
Sprint/Nextel . (1) 1/2" coax cables
(1) GPS antenna (existing) GPS stand-off 50 (within monopole)

Note:
I Sprint/Nextel antenna inventory indicated in the above table based on original

design documents.

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 arrangements.

160°"EEI Monopole Rev 1 2/6/2008
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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 5.0.2. Two load conditions were evaluated as
shown below which were compared to allowable stresses according to AISC and TIAEIA.

Load Condition 1 = 85 mph (fastest mile) Wind Load (without ice) + Tower Dead Load
Load Condition 2 = 74 mph (fastest mile) Wind Load (with ice) + |ce 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 pemmits a one-third increase in allowable stresses for fowers 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.

36931108/VZ4-032 160'EE! Monapole Rev 1 2/6/2008
Hamden, CT



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. An analysis of the foundation was
not performed as the calculated reactions at the base of the structure were less than the original
design. Additionally, the anchor bolts and base plate were found to be within the allowable limits.

Tower Reactions:

For detailed proposed tower reactions, see drawing no. E-1 in section 6 of this report.

Proposed Tower Base Reactions vs. Original Design Reactions

Original Design Original Design Proposed
Base Reactions Reactions Reactions Reactions
EIA-222 Rev G" TIA/EIA-222 Rev F¥ | TIA/EIA-222 Rev F®
Axial Load {kips) 68.76 57.3 14
Shear (kips) 61.24 51.03 21
O.T. Moment (ft-kips) 71514 4468 .6 2181

Notes:

1)  Original Design reactions based on TIA-222G and ASCE 7 with 115mph Basic Wind Speed

(3 second gust)

2} Figures indicated are equivalent service loads per TIA/EIA 222 Rev F with 115mph Basic Wind
Speed (3 second gust) or equivalent 95mph Basic Wind Speed (fastest mile).
3) Figures indicated are proposed service loads per TIA/EIA 222 Rev F with 85mph Basic Wind

Speed (fastest mile).

Tower Component Stress vs. Capacity Summary

Controllin .
(g:;?&?‘nﬁgf) C;;r;g:gg:%l (S,Zis;z:;:;; Pass/Fail Notes:
Pole Shaft (L4) 131-158' 40.6% Pass
Anchor Bolts Compression 20% Pass
Base Plate Bending 17% Pass

36931108/VZ4-032

160'EE! Monopole

Hamden, CT
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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.

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.

N AN

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 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.

36931108/VZ4-032 160'EEI Monopole Rev 1 2/6/2008
Hamden, CT



6. DRAWINGS AND DATA
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RISA TOWER INPUT/OUTPUT SUMMARY
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27.00

41.75

5242

52.66

Saction
Langth (ft)

DESIGNED APPURTENANCE LOADING
TYPE ELEVATION TYPE ELEVATION
{4) DRSEOFESE-M (SprirtNextel} | 160 LPA-18508IVBCF_2 (Verizon- {147
(4) DRSSOFESE-M (SprinNextel} | 160 proposed)
ol B £|8 o {4) DBS5OFE5E-M (SprintiNextel) | 160 LPA-1850B0/8CF_2 (Verizon- | 147
=z s n - EEI 12 Platform wihandrads 160 proposed) _
e (Sprint/Mextel) LPA-1B5080/8CF 2 (Verizan-  [147
LPAB00BOMCF (Verizon - 137 Ll
praposed) LPA-185080/8CF 2 (Verizon- 147
LPA-BOOBOAGCF (Verizon - 147 tinla
? proposed) LPA-135J030:’BCFL2 {Verizon - 47
hd 13101 LPA-B00B0M4CF (Verizon - 147 propaseds
—— pioposed) Valmon, 13 Low Profile Platform 1147
LPA-BODSHACF {Varizan - 147 {venizon - proposed)
proposad) GPS (Verizon - proposed) 147
LPA-80CBO/ACF (Verizon - 147 GP$ [Verizon - proposed) 147
proposed) GPS (SprintNextel) 50
LPA-BCOBDAACF (Verizon - 147 Valmont 82060 2 GPS Mot |50
proposed) (SprintNextel}
LPA-185080/8CF_2 (Verizon- | 147
proposed)
2 B 8|8 1.
& LR -
B 51a MATERIAL STRENGTH
[ GRADE | Fy [ Fu | GRADE | Fy I Fu___ |
(AE7265 |65 ksi [80 ksi
TOWER DESIGN NOTES
1. Tower designed for a 85 mph basic wind in accordance with the TIAEIA-222-F
2 Standard.
i 933t 2. Tower is also designed for a 74 mph basic wind with 0.5¢ in ice.
I 1l 3. Deflections are based upon a 50 mph wind.
4, TOWER RATING: 40.6%
(5]
d
a
s
=8 (B8] Iz
a RS -
3 | |
{1 4631t 11¢411
AXIAL
47 K
o
=8 |88 Is S MOMENT
3 S| & - o
) 28 17K 1783 kip-ft
TORQUE 1 kip-#
74 mph WIND - 0.5000 in ICE
AXIAL
41K
MOMENT
SHEA 2181 kip-#t
21K
101t
; = TORQUE 1 kip-ft
1 REACTIONS - 85 mph WIND
wlEE —_
Sizl8 £ €
2ig1e z
HHRBRHEHE
2|E|5|E|E|5|2

URS Corporation |’_°": 157' EEl Monopole - Rev 1

500 Enterprise Drive, Suite 38 {7k 150 Willow Street, Hamden, CT
Rocky Hill, CT 06067 e erizon Wireless Deswn by Staff Aowt:

Phone: (860) 529-8882 Code: TIAEIA-222-F Date: 52106108 Sk NTS

FAX: (860) 520-3991 S LT =X




RISA TOWER DETAILED OUTPUT
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Job Page
RISATower 157" EEI Monopole - Rev 1 10f19

URS Corporation Project Date

500 Enterprise Drive, Suite 38 150 Willow Street, Hamden, CT 16:07:23 02/06/08
Rocky Hill, CT 06067 Client Designed by
Phone: (860} 529-8382 Verizon Wireless Staff

FAX: (860} 529-3991

Tower Input Data

There is a pole section.
This tower is designed using the TIA/EiA-222-F standard.
The following design criteria apply:
Basic wind speed of 85 mph.
Nominal ice thickness of 0.5000 in.
Ice density of 56 pef.
A wind speed of 74 mph is used in combination with ice.
Temperature drop of 50 °F.
Deflections calculated using a wind speed of 50 mph.
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 [ X-Brace Ly Rulcs
Consider Moments - Diagonals v Assume Rigid Index Plate Calculate Redundant Bracing Forces
Use Mement Magnification Use Clear Spans For Wind Area Ignore Redundant Members in FEA

V' Use Code Stress Ratios Use Clear Spans For KL/t SR Leg Bolts Resist Compression
Use Code Safety Factors - Guys Retension Guys To Initial Tension All Leg Panels Have Same Allowable
Escalate Ice ¥ Bypass Mast Stability Checks Offsct Girt At Foundation
Always Use Max Kz Use Azimuth Dish Coefficients Consider Feedline Torque
Use Special Wind Profile ¥ Project Wind Area of Appurt. Include Angle Block Shear Check
Include Bolts In Member Capacity Autocale Torque Arm Areas Poles
Leg Bolts Are At Top Of Section SR Members Have Cut Ends ¥ Include Shear-Torsion Interaction
Secondary Horizontal Braces Leg v Sort Capacity Reports By Component Always Use Sub-Critical Flow
Use Diamend 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
f S i Sides in in in in

Ll 158.00-131.00 27.00 4.00 18 18.5000 274200 0.1875 0.7500 AS572-65

(65 ksi)
L2 131.00-93.25 41.75 5.50 18 25.7235 39.3900 0.3750 1.5000 A572-65

(65 ksi)
L3 93.2546.33 5242 7.33 18 36.8396 54.0200 04375 1.7500 A572-65

(65 ksi)
14 46.33-1.00 52.66 18 50.7426 68.0000 04375 1.7500 A572-65

(65 kst)
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URS Corporation Project . pate

500 Enterprise Drive, Suite 3B 150 Willow Street, Hamden, CT 16:07:23 02/06/08
Rocky Hill, CT 06067 Client Designed by
Phone: (860) 529-88582 Verizon Wireless Staff

FAX: (860) 529-3991

Tapered Pole Properties

Section  Tip Dia. Area 7 r C ic J Q0 w w/t
in in in’ in in in’ in’ in’ in
LI 18.7854 10.8982 461.7305 6.5009 4.3980 49,1307 9240685 54501 2.9260 15.605

27.8430 16.2067 15184769 9.6675 139294 109.0127 30389518 8.1049 4.4959 23978
L2 27.4499 300711 2449.2517 8.9987 13.0675 187.4301 49017261  15.0884 3.8673 10.313
39.9977 464376 89303910  13.8503 200101 446.2937 17872.5328 23,2232 6.2726 16,727
L3 39.2383 50,5489 84625771 12,9228 18.7145  452.1929 169362895  25.2793 5.7138 13.06
54.8533 744060  26989.2830 19.02108 274422 9834970 54014.0793 37.2101 8.7373 19.971
L4 53.9646 69.8550  22333.6296 17.83583 25.7773 866.4083 44696.6463  34.9341 8.1607 18.633
69.0490 938190 541052694 23.9847 34.5440 15662711 108281731 469184 11.1980 25.595

9
Tower Gusset Gusset Gusset Grade Adjust. Factor Adjust. Weight Mult. Double Angle Double Angle
Elevation Area Thickness Ar Factor Stitch Bolt Stitch Bolt
{per face} A, Spacing Spacing
Diagonals Horizontals
S s in in in
L1 158.00- 1 { 1
131.00
L2 131.00- 1 ! 1
93.25
L393.2546.33 1 1 f
L4 46.33-1.00 1 1 I
| Feed Line/Linear Appurtenances - Entered As Area
Description Face Allow Component Placement Total Cada Weighr
or  Shield Type Number
Leg £ i plf
1 5/8 C Neo Inside Pole 156.00 - 8.00 12 No fce 0.00 1.04
(Sprint/Nexteb) 112" Ice 0.00 1.04
1578 C No [nside Pole 146.G0 - 8.00 12 Nolce 0.00 1.04
{Verizen - proposed) 172" [ce .00 1.04
1/2 C No Inside Pole 50.00-8.00 1 No Ice 0.00 0.25
{Sprint/Nextel) 172" Ice 0.00 Q.25
12 C No Inside Pole 146.00 - 8.00 2 No Ice 0.00 0.25
(Verizon - proposed) 1/2" Ice 0.00 0.25
| Feed Line/Linear Appurtenances Section Areas
Tower Tower Face An Ar Cida Cads Weight
Section Elevation In Face Out Face
K ¥ )i i Vi X
L1 158.00-131.00 A 0.000 0.000 0.000 0.000 0.00
B 0.000 0.000 0.000 6.000 0.00
C 0.000 0.000 0.000 0.000 0.51
L2 131.00-93.25 A 0.060 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 0.96
L3 93.2546.33 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 1.20
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. Project Date
URS Corporation .
500 Enterprise 5,,,-%, Suite 38 150 Willow Street, Hamden, CT 16:07:23 02/06/08
Rocky Hill, CT 06067 Client Designed by
Phone: (860) 529-8882 Verizon Wireless Staff
FAX: (860) 529-3991
Tower Tower Face Ag Ap Cedy Cada Weight
Section Elevation In Face Qut Face
yii i s s bid K
L4 46,33-1.00 A 0.000 0.000 0.000 0.000 .00
B 0.000 0.000 0.000 0.000 0.00
C 0.000 0.060 0.000 0.060 0.99

Feed Line/Linear Appurtenances Section Areas - With Ice

Tower Tower Face Ice Az Ap Cada Cady Weight
Section Elevation or Thickness In Face QOut Face
f Leg in Fid S s Nis K
L1 158.00-131.00 A 0.500 0.000 0.000 0.000 0.000 0.00
B G.000 0.000 0.000 0.000 0.00
C 0.000 0.000 0.000 0.000 0.51
L2 131.0093.25 A 0.500 0.000 0.000 0.000 0.000 0.00
B 0.000 6.000 0.000 0.000 0.00
C 0.000 0.000 0.000 0.000 0.96
L3 93.25-46.33 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 1.20
L4 46.33-1.00 A 0.500 0.00¢ 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 0.99
| Discrete Tower Loads
Description Face Offset Offsets: Azimuth Placement Cad Cada Weight
or Type Horz Adjustment Front Side
Leg Lateral
Vert
f ¢ f V4 b K
f
f
(4) DB950F65E-M A From Face 4.00 0.0000 160.00 Ne lce 6.13 424 0.02
(Sprint/Nextel) 0.00 112" Ice 6.59 4.62 0.05
0.00
(4) DB950F65E-M B From Face 4.00 0.0000 160.00 No lce 6.13 424 0.02
(SprintNextel) 0.00 /2" Ice 6.59 4.62 0.05
0.00
(4) DB950F65E-M C From Face 4,00 0.0000 160.00 No Ice 6.13 4,24 0.02
(Sprint/Nextel) 0.00 172" Tee 6.59 4.62 0.05
0.00
EEI 12' Platform w/handrails A Naone 0.0000 160.00 Ne lee 32.00 32.00 3.05
(Sprint/Nextel) 1/2"Ice  38.00 38.60 4.02
LPA-30080/4CF A From Face 4.00 0.0000 147.00 Nolce 2.62 6.06 0.01
(Verizon - proposed) 6.00 172" lce 292 6.45 0.05
0.00
LPA-80080/4CF A From Face 400 0.0000 147.00 Nolce 2.62 6.06 0.01
{Verizon - proposed) 6.00 112" Iee 292 6.45 0.05
0.00
LPA-80080/4CF B From Face 4.00 0.0000 147.00 Nolce 262 6.06 0.01
(Verizon - proposed) 6.00 112" Ice 2.92 6.45 0.05
0.00
LPA-80063/4CF B From Face 4,00 0.0000 147.00 No lce 7.01 608 0.02
(Verizon - proposed) -6.00 1/2" Iee 7.42 6.48 0.07

0.00
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s Project Date
URS Corporation .
500 Enterprise Drive, Suite 38 150 Willow Street, Hamden, CT 16:07:23 02/06/08
Rocky Hill, CT 06067 Client . ) Designed by
Fhone: (860} 529-8882 Verizon Wireless Staff
FAX: (§860) 529-3991
Description Face Offser Offsets: Azimuth Placement Cedy Cads Height
or Type Horz Adjustment Front Side
Leg Lateral
Vert
A ° fi i i K
A
£
LPA-80080/4CF C From Face 4.00 0.0000 147.00 No Ice 2.62 6.06 0.01
{Verizon - proposed) 6.00 1/2" Ice 2.92 6.45 0.05
0.00
LPA-80080/4CF C From Face 4.00 0.0000 147.00 No [ce 2.62 6.06 0.01
(Verizon - proposed} -6.00 1/2" Ice 2.92 6.45 0.05
0.00
LPA-i85080/8CF_2 A From Face 4.00 0.0000 147.00 No Ice 2.09 2.79 0.01
{Verizon - proposed) 2.00 1/2" Ice 2.39 3.09 0.03
0.00
LPA-185080/8CF_2 A From Face 4.00 0.0000 147.00 Mo lce 2.09 2.79 0.01
(Verizon - proposed) -2.00 1/2" Ice 239 309 0.03
0.00
LPA-185080/8CF_2 B From Face 4.00 (.0000 147.00 Nolce 2.09 279 0.01
(Verizon - proposed) 200 1/2" Ice 2.39 3.09 0.03
0.00
LPA-185080/8CF_2 B From Face 4.00 0.0000 147.00 No Ice 2.09 2.79 0.0
(Verizon - proposed) -2.00 112" Ice 2.39 3.09 0.03
0.00
LPA-185080/8CF 2 C From Face 4.00 0.0000 147.00 No Ice 2.09 2,79 0.01
(Verizon - proposed) 200 1/2" Ice 239 3.09 0.03
0.00
LPA-185080/8CF 2 C From Face 4.00 0.0600 147.00 No lce 2.09 2.79 0.01
(Verizon - proposed) -2.00 12" Tee 2.39 309 0.03
0.00
Valmoat 13' Low Profile A None 0.0000 147.00 No lce 15.70 1570 1.30
Platform 1/2"Ice  20.10 20.10 1.76
(Verizon - proposed}
GPS C From Face 4.00 0.0060 147.60 No lce 1.00 1.00 0.01
(Verizon - proposed) 3.00 1/2" [ee 1.50 1.50 0.01
0.00
GPS C From Face 4.00 0.0000 147.00 No Ice 1.00 1.00 0.01
{Verizon - proposcd) -3.00 172" Ice 1.50 1.50 0.01
0.00
GPS A From Face 2.00 0.0000 50.00 No lce 1.00 1.00 0.01
(Sprint/Nextel) 0.00 172" Ice 1.50 1.50 0.01
060
Valmont B2069 2' GPS A From Face 1.00 0.0000 50.00 No Ice 0.78 0.68 0.03
Mount 0.00 172" [ce L1¢ 1.10 0.03
(Sprint/Nextck) 0.00
Tower Pressures - No Ice
Gy = 1690
Section z Kz g: Ag F Ar Ap Aleg Leg Cada CyAa
Elevation a % In Out
c Face Face
3 r
bij f psf | K e yis bis Vis i bid
L1 158.00- 143.63 | 1.522 28 516601 A 0.000 51.660 51.660 100.00 0.000 0.000
131.60 B 0.000 51.660 100.00
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. Project Date
URS Corporation
500 Enterprise ﬁ,,-,,,_,, Suite 1B 150 Willow Street, Hamden, CT 16:07:23 02/06/08
Rocky Hill, CT 06067 Client Designed by
Phone: (860) 529-8882 Verizon Wireless Staff
FAX: (866) 529-3991 a
Section z Kz - Ag F Ar Axr Aieg Leg Cyda Cady
Elevation a % In Out
c Face Face
¥ S of | F e £z Jis Jis yid
C 0.000 51.660 100.00
L2 131.00- 11118 1415 26| 104.478| A 0.000| 104478 104478 | 100.60 6.000 0.000
9325 B 0.000| 104478 100.00
C 0.000] 104.478 100.00
L393.25-46.33 69.06 | 1.235 23] 181155 A 0000{ 181155 181.155| 10000 0.000 0.000
B 0.000| 181.155 100.00
C 0.000| 181.155 100.00
L4 46.33-1.00 22.82 1 19] 2288121 A 00001 228812| 228812| 10000 0.000 0.000
B 0000 228812 100.00
C 0.000] 228812 100.00
Tower Pressure - With Ice
Gy = 1690
Section z Ky g- tz Ag F Ar Ap Areg Leg Cady CaAa
Elevation a % In Cut
c Face Face
S fi sl in pia e Jis bid s bis yis
L1 158.00- 14363 1522 21 05000 53910 A 0.000 53810 53.910] 100.00 0.000 0.000
131.00 B 0.000 53910 100.00
C 0.000 53.910 100.00
L2 131.00-93.25 sl 1415 20 05000 107.6231 A 0.000| 107623 107.623  100.00 0.000 0.000
B 0.000 107.623 160.00
C 0.000]  107.623 100.00
L3 93.25-46.33 69.06| 1.235 17] 05000 185.065f A 0.000 185.065 185.065]  100.00 0.000 0.000
B 0.000 185.065 100.00
C 0.000 185.065 100.00
L4 46.33-1.00 22.82 ! 14| 0.5000] 232.590| A 0.000 232590 23259 100.00 6.000 0.000
B 0.000]  232.590 100.00
C 0.000]  232.590 100.00
Tower Pressure - Service
Gy =1.690
Section z Kz g. Ag F Ar Ar Aseg Leg CuAy Cudy
Elevation a % In Out
c Face Face
i f psf Vs £ i yis il Vs yis
L1 158.00- 143.63 | 1.522 10] 51660 A 0.000 51.660 51.660 | 100.00 0.060 0.000
131.00 B 0.000 51.660 100.00
C 0.000 51.660 160.00
L2 131.00- 11118 | 1415 9| 104478] A 0000{ 104.478 104478 | 100.00 0.000 0.000
93.25 B 0.000| 104.478 100.00
C 0.000| 104.478 100.00
1.3 93.25-46.33 69.06 | 1235 84 181155 A 0.000| 181.155 181,155 |  100.00 0.000 0.000
B 0000 181.155 100.00
C 0.000| 181155 100.00
L4 4633-1.00 22.82 1 6| 228812 A 0.000 228812| 228812 100,00 0.000 0.000
B 0.000 | 228812 100.00
C 0.000] 228.812 100.00
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. Project Date
URS Corporation .
500 Enterprise ﬁm, Suite 3B 150 Willow Street, Hamden, CT 16:07:23 02/06/08
Rocky Hill, CT 06067 Client Designed by
FPhone. (860) 529-8882 Verizon Wireless Staff
FAX: (860) 529-399] a
Tower Forces - No Ice - Wind Normal To Face
Section Add Self F Cr Rz Dr Dy Ag F w Cirl.
Elevation Weight Weight a Face
c
fr K K 2 ¥ K pif
L1 158.00- 0.51 1251 A 1| 065 1 1 1 51.660 1.60{ 5008 C
131.00 B 1} 065 | 1 | 51.660
C 1] 065 I 1 1 51.660
L2 131.00- 0.96 544| A 1| o065 1 I 1 104.478 00| 7946] cC
93.25 B 1| o065 1 1 1 104.478
C 1| o065 I 1 1 104.478
L3 93.25- 1.20 11.14| A 1| 065 1 1 I 181.155 452{ 9636| C
46.33 B 1] 065 1 1 1 181.155
c 1] 065 1 1 1 181.155
L4 46.33-1.00 0.99 14.66 | A 1| o0ss 1 1 1| 228312 468| 10327] C
B 1| 065 1 1 1] 2283812
C 1| oss 1 1 1| 228812
Sum Weight: 3.65 32.50 OTM 968.24 £3.80
kip-ft
Tower Forces - No Ice - Wind 45 To Face
Section Add Self F Cr Rx De | Da Az F W Ctrl.
Elevation Weight Weight a Face
C
S K K e yia K pif
L1 158.00- 0.51 125 A 1| 065 1 1 1 51.660 160] 59.18| C
131.00 B 1| oe6s 1 i 1 51.660
C 1] oes 1 1 | 51.660
L2 131.00- 0.96 s44| a 1} 063 1 1 1 104.478 31.00| 7945 C
93.25 B 1| os6s 1 | 1 104.478
c 1| o0es 1 1 1 104.478
L3 93.25- 1.20 14| A 1| o065 1 I 1 181.155 452 9636| ¢
46.33 B 1| 065 1 1 | 181155
c 1| 065 1 1 1 181.155
L4 46.33-1.00 0.99 1466 A 1] o065 I i 1] 228812 468 103.27] ¢
B 1] o085 1 1 1| 228812
c 1| o065 ! I 1] 228812
Sum Weight: 3.65 32.50 OTM 968.24 13.80
kip-ft
Tower Forces - No Ice - Wind 60 To Face
Section Add Self F Cr R De Dy Ag F w Crrl,
Elevation Weight Weight a Face
[+
Ji K K e i K pi
L1 158.00- 051 125] A 1| 063 I 1 1 51.660 160 5918] C
131.00 B 1| oss 1 1 1 51.660
C 1| o065 [ 1 1 51.660
L2 131.00- 0.96 s44] A 1] os6s 1 1 1 104,478 3000 79.46| C
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. Project Date
URS Corporation
500 Enterprise 5,,-%,, Suite 3B 150 Willow Street, Hamden, CT 16:07:23 02/06/08
Rocky Hill, CT 06067 Client Designed by
FPhone: (860) 529-8882 Verizon Wireless Staff
FAX: (860) 529-399] a
Section Add Self F e Cr Rz De Dg Ae F W [8: 7
Elevation Weight Weight a Face
sl
fi K K € s K Pif
93.25 B 1| 065 I 1 1 104.478
C 1l 065 1 1 1 104.478
L3 93.25- 1.26 SAL14] A 1} 065 1 1 I 181.155 452] 96361 C
46.33 B 1| oss 1 i 1 181.155
C 1| o065 I 1 1 181.155
L4 46.33-1.00 0.99 1466 A 1] o065 1 ] 1] 228812 468{ 103.27] ¢
B 1] o065 1 1 1{ 228812
C 1| 065 I 1 1| 228812
Sum Weight: 3.65 32.50 OTM 968.24 13.80
kip-ft
Tower Forces - No Ice - Wind 90 To Face
Section Add Self F € Cr Ry Dr Dy Ag F W Cirl,
Elevation Weight Weight a Face
c
A K K e s K pif
L1 158.00- 0.51 125] A 1] 065 1 1 1 51.660 1.60] 5918 C
131.00 B 1{ 065 | i 1 51.660
C 1| o065 1 1 1 51.660
L2 131.00- 0.96 5.44| A 1| oss 1 1 1 104.478 300 7946 ¢
93.25 B 1] o0ss 1 ! 1 104.478
C 1{ 065 1 ! 1 104.478
1393.25- 1.20 14| a 1| 065 1 1 1 181155 452 9636 C
46.33 B 1| oss 1 1 1 181.155
c 1| oss I 1 I 181.155
L4 46.33-1.00 0.99 1466 ( A Il 065 1 | 1] 228812 468{ 103.27] ¢
B 1{ 065 | 1 1 228812
C 1| o0ss 1 I 1] 2283812
Sum Weight: 3.65 32.50 OTM 968.24 13.80
kip-ft
Tower Forces - With Ice - Wind Normal To Face
Section Add Self F e Cr Rr De Dy Ar F w Cirl
Elevation Weight Weight a Face
c
ft K K e yid X plf
L1 [58.00- 0.51 164 A 1| 065 1 I 1 53.910 125 4632| C
131.00 B 1| oss 1 1 | 53.910
C 1] 0ss 1 1 1 53.910
L2 131.00- 096 623 A 1| 065 1 1 1 107.623 232 6139| C
93.25 B 1} 065 | 1 ! 107.623
C 1| oss i 1 11 107.623
L3 93.25- 1.20 1250 | A 1| 065 1 1 1 185.065 346| 7383} ©
46.33 B 1] oss 1 1 1 185.065
C Lf 065 I 1 1 185.065
L4 46.33-1.00 0.99 1637 A 1{ 065 1 | 1] 232590 3571 1873 C
B 1| o065 1 1 1] 23259
C 1| oss 1 1 1| 232590
Sum Weight: 3.65 36.74 OTM 74734 10.60
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5 Project Date
URS Corporation .
500 Enterprise Drive, Suite 3B 150 Willow Street, Hamden, CT 16:07:23 02/06/08
Rocky Hill, CT 06067 Client Designed by
Phone: (860) 529-8582 Verizon Wireless Staff
FAX: (860) 529-3991 a
Section Add Self F F Cr Rp Dr Dy Ag F w Crrl.
Elevation Weight Weight a Face
c
S K K e Vi K pif
kip-ft
Tower Forces - With Ice - Wind 45 To Face
Section Add Self F e Cr Ry Dg Dr Ag F w Cirl.
Elevation Weight Weight a Face
c
ft K K e N K plf
L1 158.00- 0.51 164 A 1 0.65 1 | 1 53910 1.25 46.32 o
131.00 B 1 0.65 1 1 1 53.910
C 1 0.65 1 1 | 53.910
L2 131.00- 0.96 623 A 1 0.65 | 1 1 107.623 232 61.39 C
93.25 B 1 0.65 | 1 1 107.623
C | 0.65 1 1 1 107.623
L3 93.25- 1.20 12501 A 1 0.65 1 1 1 185.065 3.46 73.83 C
46.33 B 1 0.65 1 1 1 185.065
C 1 0.65 1 | 1 185.065
L4 46.33-1.00 0.99 1637 A 1 0.65 1 1 1 232,590 357 78.73 C
B 1 0.65 1 1 1 232.590
C 1 0.65 1 1 1 232.590
Sum Weight: 3.65 36.74 o™ 747.34 10.60
kip-fi
Tower Forces - With Ice - Wind 60 To Face
Section Add Self F e Cr Rr De Dp As F w Crrl.
Elevation Weight Weight a Face
c
_f K K e id K pif
L1 158.00- 0.51 1.64 | A 1 0.65 1 I 1 53910 1.25 46.32 C
131.00 B | 0.65 1 1 1 53.910
C | 0.65 1 | 1 53.910
L2 131.00- 0.96 623] A [ 0.65 1 1 | 107.623 232 61.39 C
93.25 B 1 0.65 1 1 1 107.623
o 1 0.65 | 1 1 107.623
L3 93.25- 1.20 1250 A | 0.65 1 1 1 185.065 3.46 73.83 C
46.33 B 1 0.65 | 1 1 185.065
C 1 0.65 1 1 1 185.065
L4 46.33-1.00 0.99 16.37] A 1 0.65 I 1 1 232,590 3.57 78.73 C
B 1 0.65 1 1 1 232.590
C 1 0.65 1 1 | 232,590
Sum Weight: 3.65 36.74 OT™M 74734 10.60
kip-ft

L

Tower Forces - With Ice - Wind 90 To Face
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URS Corporation Project ) Date
500 Enterprise Drive, Suite 38 150 Wiilow Street, Hamden, CT 16:07:23 02/06/08
Rocky Hill, CT 06067 Client Designed by
Phone: (860} 329-8882 Verizon Wireless Staff
FAX: (860) 529-3991 a
Section Add Self F Cr Ra Dr Da Ag F w Crrl
Elevarion Weight Weight a Face
[+
ft X K e N K plf
L1 158.00- 051 1641 A 1] 065 1 1 1 53910 125] 4632 C
131.00 B 1| o0ss 1 1 1 53910
c 1| o0ss 1 1 1 53910
L2 131.00- 0.96 623 A 1| oss 1 1 1| 107.623 232 139 C
93.25 B 1| 085 1 1 1| 107.623
C 1] 065 1 1 1| 107623
13 93.25- 1.20 1250 A 1l 065 { 1 1} 185065 346] 7383 C
4633 B 1| oss 1 i 1] 185.065
C 1| o0ss 1 1 i| 185065
L446.33-1.00 0.99 1637 A 1| os6s 1 1 1| 23259 357 78713 C
B 1] os6s 1 t 1| 23259
C 1] 06s 1 ! 1| 23259
Sum Weight: 3.65 36.74 OTM 747.34 10.60
kip-ft
B Tower Forces - Service - Wind Normal To Face
Section Add Self F Cr Rz Dy Dy Ag F W Crrl
Elevation Weight Weight a Face
c
ft K K e Vs K pif
L1158.00- 0.51 125 A 1| 065 ] 1 1 51.660 055 2048] C
131.00 B 1| 065 1 1 1 51.660
c i| oss 1 1 1 51.660
L.2 131.00- 0.96 5441 A bl 065 | 1 1| 104478 04| 2748] ¢
93.25 B 1{ o085 1 | 1| 104478
C 1| o065 1 1 1} 104478
L3 93.25- 1.20 1L14 | A 1| os5 ! 1 1} 181155 156l 3334| C
46,33 B 1| o065 1 i 1| 181185
C 1| oss 1 1 1| 181185
L446.33-1.00 0.99 14667 A 1) 065 1 1 1| 228812 62| 3574 €
B 1] os6s I 1 1{ 228812
C 1| 065 [ t 1| 228812
Sum Weight: 3.65 3250 OTM 335.03 478
kip-#t
| Tower Forces - Service - Wind 45 To Face
Section Add Self F Cr Ry De Dy Ag F w Cirl.
Elevation Weight Weight a Face
49
7 K K e Iis K pif
L1158.00- 0.51 1251 A 1| 085 1 1 1 51.660 055 2048 C
131.00 B 1} 085 1 i 1 51.660
C 1| o065 1 1 1 51.660
L2 131.00- 0.96 544 A 1| oe6s I | 1| 104478 04| 2749 ¢
93.25 B 1| o065 I I 1| 104478
C 1| o065 I 1 1| 104478
L3 93.25- 1.20 1H.14] A 1| 065 1 i 1l 181155 156 3334 C
46.33 B 1| oss 1 1 1| 181155
c 1] 065 1 I 1] 181155
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. Project Date
URS Corporation
500 Enterprise rive, Suise 38 150 Willow Street, Hamden, CT 16:07:23 02/06/08
Rocky Hill, CT 06067 Client Designed by
Phone: (860) 529-8882 Verizon Wireless Staff
FAX: (860) 529-3991

Section Add Self F e Cr Ra De Dy Ag F w Crrl.
Elevation Weight Weight a Face
¢
fi K X e ¥Vid K plf
L4 46.33-1.00 0.99 1466 | A 1| 0465 1 i 1 228812 1.62 35.74 C
B E] 0.65 1 1 1 228.812
C 1 0.63 1 1 1 228.812
Sum Weight: 3.65 32,50 O™ 33503 478

kip-ft

Tower Forces - Service - Wind 60 To Face

Section Add Self F e Cr Ry De Da Ar F w Cirl
Elevation Weight Weight a Face
c
S K K e 7 X pif
L1 158.00- 0.51 1.25] A 1 0.65 1 I 1 51.660 0.55 20.48 C
131.00 B 1 0.65 ] l 1 51.660
C 1 0.65 1 ! 1 51660
L2 131.00- 0.96 544| A 1 0.65 1 1 I 104.478 1.04 2749 C
93.25 B 1 0.65 1 1 I 104.478
C { 0.65 H 1 1 104,478
L3 93.25- 1.20 1141 A 1 0.65 1 1 1 181.155 1.56 3334 C
4633 B 1 0.65 I 1 1 181.155
C 1 0.65 ] 1 1 181.155
L4 46.33-1.00 0.99 1466 A i .65 ! 1 1 228812 1.62 35.74 C
B 1 0.65 1 1 I 228812
C 1 0.65 1 1 1 228812
Sum Weight: 3.65 32.50 OT™ 335.03 4.78
kip-ft

Tower Forces - Service - Wind 90 To Face

Section Add Self I e Cr Ra Dg Dy Ag F W Crl.
Elevation Weight Weight a Face
c
St K K e bid K pif
L1 158.00- 0.51 1251 A 1 0.65 1 1 1 51.660 0.55 20.48 C
131.00 B 1 0.65 1 1 1 51.660
C 1 0.65 1 | 1 51.660
L2 131.00- 0.96 544| A 1 0.65 1 1 i 104.478 1.04 27.49 C
93.25 B I 065 1 1 i 104.478
C I 0.65 1 1 H 104,478
L393.25- 120 114 A { 0.65 I 1 1 181.155 1.56 33.34 C
46.33 B 1 0.65 1 1 ] 181.155
C 1 0.65 i 1 1 181.155
14 46.33-1.00 0.9% 14.66 | A 1 0.65 i 1 [ 228.812 1.62 35.74 C
B 1 0.65 i 1 ] 228812
C 1] 065 1 1 i 228.812
Sum Weight: 3.65 3250 OTM 335.03 4.78
kip-fi
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Force Totals
Load Vertical Sum of Sum aof Sum of Sum of Sum of Torques
Case Forces Forces Forces Chverturning Overturning
X Moments, M, Moments, M,
K kip-fi kip-ft
Leg Weight 325008 : ;
Bracing Weight 0.003
Total Member Self-Weight 32504 o
Total Weight 400

Wind 0 deg - No Ice
Wind 30 deg - No Ice
Wind 45 deg - No Tee
Wind 60 deg - No lce
Wind 90 deg - No Ice
Wind 120 deg - No Ice
Wind 135 deg - No Iec
Wind 150 deg - No lce
Wind 180 deg - No Ice
Wind 210 deg - No Ice
Wind 225 deg - No [ce
Wind 240 deg - No Ice
Wind 270 deg - No [ce
Wind 300 deg - No Ice
Wind 315 deg - No Iec
Wind 330 deg - No Ice
Member Ice

Total Weight Iec

Wind 0 deg - Ice

Wind 30 deg - Ice
Wind 45 deg - Ice
Wind 60 deg - Ice
Wind 90 deg - Ice
Wind 120 deg - [ce
Wind 135 deg - Ice
Wind 150 deg - Ice
Wind 180 deg - Ice
Wind 210 deg - Ice
Wind 225 deg - Ice
Wind 240 deg - Ice
Wind 270 deg - Ice
Wind 300 deg - [ce
Wind 315 deg - Tce
Wind 330 deg - Ice
Total Weight

Wind 0 deg - Service
Wind 30 deg - Service
Wind 45 deg - Service
Wind 60 deg - Service
Wind 90 deg - Service
Wind 120 deg - Service
Wind 135 deg - Service
Wind 150 deg - Service
Wind 180 deg - Service
Wind 210 deg - Service
Wind 225 deg - Service
Wind 240 deg - Service
Wind 270 deg - Service
Wind 300 deg - Service
Wind 315 deg - Service
Wind 330 deg - Service
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Load Combinations

Comb.

g

Description

L = N R e L S T S

Dead Only

Dead+Wind 0 deg - No [ce
Dead+Wind 30 deg - No Ice
Dead+Wind 45 deg - No lce
Dead+Wind 60 deg - No Ice
Dead+Wind 90 deg - No Ice
Dead+Wind 120 deg - No Ice
Dead+Wind 135 deg - No Ice
Dead+Wind 150 deg - No Ice
Dead+Wind 180 deg - No Ice
Dead+Wind 210 deg - No Tce
Dead+Wind 225 deg - No Ice
Dead+Wind 240 deg - No Ice
Dead+Wind 270 deg - No lcc
Dead+Wind 300 deg - Mo Ice
Dead+Wind 3! 5 deg - No lce
Dead+Wind 330 deg - No lce
Dead+lee+Temp

Dead+Wind 0 deg+lcetTemp
Dead+Wind 30 deg+Ice+Temp
Dead+Wind 45 degticetTemp
Dead+Wind 60 deg+lce+Temp
Dead+Wind 90 deg+lcetTemp
Dead+Wind 120 deg+lce+Temp
Dead+Wind 135 degtlcetTemp
Dead+Wind 150 deg+lce+Temp
Dread+Wind 180 deg+Ice+Temp
Dead+Wind 210 deg+lce+Temp
Dead+Wind 225 deg+lce+Temp
Dead+Wind 240 deg+Ice+Temp
Dead+Wind 270 deg+lcetTemp
Dead+Wind 300 deg+lce+Temp
Dead+Wind 315 deg+lce+Temp
Dead+Wind 330 deg+lcet+Temp
Dead+Wind 0 deg - Service
Dead+Wind 30 deg - Service
Dead+Wind 45 deg - Service
Dead+Wind 60 deg - Service
Dead+Wind 90 deg - Service
Dead+Wind 120 deg - Service
Dead+Wind 135 deg - Service
Dead+Wind 150 deg - Service
Dead+Wind 180 deg - Service
Dead+Wind 210 deg - Service
Dead+Wind 225 deg - Service
Dead+Wind 240 deg - Service
Dead+Wind 270 deg - Service
Dead+Wind 300 deg - Service
Dead+Wind 315 deg - Service
Dread+Wind 330 deg - Service

Maximum Member Forces
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Section Elevation Component Condition Gov. Force Major Axis ~ Minor Axis
No. f Type Load Moment Moment
Comb. K kip-fi kip-fi
Lt 158 -131 Pole Max Tension 1 0.00 000 0.00
Max. Compression 18 -8.70 0.03 0.06
Max. Mx 6 -5.86 -169.67 1.08
Max. My 10 -5.86 1.09 -168.39
Max, Vy 14 412 169.65 -1.15
Max. Vx 10 9.01 1.09 -168.39
Max. Torque 4 0.88
L2 131-93.25 Polc Max Tension 1 0.00 0.00 0.00
Max. Compression 18 -15.12 -0.03 0.06
Max, Mx 6 -11.61 -549.55 444
Max. My 10 -11.62 445 -544 40
Max. Vy 14 -E1.95 549.52 -4.50
Max. Vx 2 -£1.85 -4.49 54436
Max. Torque 4 0.88
L3 93.25-46.33 Pole Max Tension 1 0.00 0.00 0.00
Max. Compression 18 -27.70 0.03 0.06
Max. Mx 6 -23.03 -1182.54 8.62
Max. My 10 -23.04 8.63 -1172.57
Max. Vy 14 -16.19 1182.51 -8.66
Max. Vx 2 -16.09 -8.65 1172.53
Max. Torque 4 0.88
L4 46.33-1 Pole Max Tension 1 0.00 0.00 0.00
Max, Compression 18 47.34 0.11 0.15
Max, Mx 14 -40.90 2172.95 -13.36
Max. My 2 -40.90 -13.30 215726
Max. Vy 14 -21.45 217295 -13.36
Max. Vx 2 -21.34 -13.30 2157.26
Max. Torque 4 110
Maximum Reactions
Loecation Condition Gov. Vertical Horizontal, X Horizontal, Z
Load K K K
Comb.
Pole Max. Vert 23 47.34 -17.10 0.07
Max. H, 14 40.90 21.44 .09
Max. H, 2 40.90 -0.0% 21.33
Max. M, 2 2057.26 -0.09 21.33
Max. M, 6 2172.76 -21.44 0.09
Max. Torsion 4 1.10 -15.22 15.15
Mia. Vert 46 40.90 6.44 -3.72
Min. H, 6 40.90 -21.44 0.09
Min. H, 10 40.90 0.09 -21.33
Min. M, 10 215718 0.09 -21.33
Min. M, 14 -2172.95 21.44 -0.09
Min. Torsion 12 -1.10 15.22 -15.15
B Tower Mast Reaction Summary
Load Vertical Shear, Shear, Overturning Overturning Torgue
Combination Moment, M, Moment, M,
K kip fi kip-fi kip-fi
Dead Only 40.90 0.00 0.00 .04 6.09 0.00
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Load Vertical Shear, Shear. Overturning Overturning Torgue
Combination Moment, M, Moment, M.
K K K kip-ft kip-fi kip-ft
Dead+Wind @ deg - No Iec 40.90 0.09 -21.33 -2157.26 -13.30 -0.82
Dead+Wind 30 deg - No Icc 40.90 10.80 -18.52 -1874.94 -1097.93 -1.08
Dead+Wind 45 deg - No [ce 40.90 1522 -15.15 -1534.89 -1545.82 -1.10
Dezd+Wind 60 deg - No [ce 40.90 18.61 -10.74 -1090.24 -1888.35 -1.05
Dead+Wind 90 deg - No lce 4090 21.44 -0.09 -13.43 217276 0.73
Dead+Wind 120 deg - No Ice 40.90 18.52 10.59 1066.97 -1874.56 0.22
Dead+Wind 135 deg - No Ice 40.90 15.10 15.02 1515.88 -1526.38 0.06
Dead+Wind 150 deg - No [ce 40.90 10.64 18.43 1861.48 -1074.74 0.34
Dead+Wind 180 deg - No Ice 40.90 0.09 2133 2157.18 13.49 0.81
Dead+Wind 210 deg - No Ice 40.90 -10.80 18.52 1874.86 1098.12 1.07
Dead+Wind 225 deg - No Ice 40.90 -15.22 [5.15 1534.81 1546.00 1.10
Dead+Wind 240 deg - No [ce 40.90 -18.61 10.74 1090.17 1888.53 1.05
Dead+Wind 270 deg - No Ice 40.90 -21.44 0.09 13.36 217295 0.714
Dead+Wind 300 deg - No Ice 40.90 -18.52 -10.59 -1067.05 187515 023
Dead+Wind 315 deg - No Ice 40.90 -15.10 -15.02 -1515.96 1527.07 0.06
Dead+Wind 330 deg - No fee 40.90 -10.64 -18.43 -1861.55 107493 -0.34
Dead+Ice+Temp 47.34 0.00 0.00 Q.15 0.1 0.00
Dead+Wind 0 deg+lcetTemp 47.34 0.07 -17.02 -1764.63 -10.29 0.71
Dread+Wind 30 degHcetTemp 47.34 8.61 -14.77 -1533.43 -897.14 -0.83
Dead+Wind 45 degtlcetTemp 47.34 12.14 -12.08 -1255.18 -1263.41 .81
Dead+Wind 60 degtlce+Temp 47.34 14.84 -8.57 -891.40 -1543.57 0.73
Dead+Wind 90 deg+lce+Temp 47.34 17.10 -0.07 -10.55 -1776.38 0.44
Dead+Wind 120 deg+Ice+Temp 4734 1477 8.45 873.08 -1533.18 £0.03
Dead+Wind 135 deg+Icet+Temp 4734 12.04 11.98 1240.17 -1248.71 0.19
Dead+Wind 150 degtIcc+Temp 47.34 8.49 14.70 1522.74 -879.13 0.39
Dead+Wind 180 deg+lce+Temp 47.34 0.07 17.02 1764.33 10.51 0.70
Dead+Wind 210 degt+ice+Temp 4734 861 14.77 1533.13 §97.36 0.83
Dead+Wind 225 degtlce+Temp 4734 -12.14 12.08 1254.88 1263.63 0.81
Dcad+Wind 240 deg+lce+Temp 47.34 -14.84 8.57 891.10 1543.79 0.73
Dcad+Wind 270 deg+lcetTemp 47.34 -17.10 0.07 [0.25 1776.60 0.44
Dead+Wind 300 deg+lce+Temp 47.34 -14.77 -8.45 -873.39 1533.40 0.03
Dead+Wind 315 deg+lce+Temp 4734 -12.04 -11.98 -1240.48 1248.93 0.18
Dead+Wind 330 deg+lcet+Temp 47.34 -8.49 -14.70 -1523.04 879.35 0.39
Dead+Wind 0 deg - Service 40.90 0.03 -7.38 -746.60 -4.54 0.28
Dead+Wind 30 deg - Service 40.90 374 -6.41 -648.90 -379.91 037
Dead+Wind 45 deg - Service 40.90 5.27 -5.24 -531.21 -534.91 .38
Dead+Wind 60 deg - Service 40.90 6.44 372 -377.33 -653.45 0.36
Dead+Wind 90 deg - Scrvice 40.90 7.42 0.03 4.67 -751.88 0.25
Dead+Wind 120 deg - Service 4090 6.41 3.66 369.23 -648.82 .08
Dead+Wind 135 deg - Service 40.90 522 5.20 524.58 -528.35 0.02
Decad+Wind 150 deg - Service 4090 3.68 6.38 644.18 -371.88 0.12
Dead+Wind 180 deg - Service 40.90 -0.03 7.38 746.52 4.73 028
Dcad+Wind 210 deg - Service 40.90 -3.74 6.41 648.82 380.09 0.37
Dead+Wind 225 deg - Service 4090 -5.27 524 531.14 535.10 0.38
Dead+Wind 240 deg - Service 40.90 -6.44 3.72 377.26 653.64 0.36
Dead+Wind 270 deg - Scrvice 4090 -7.42 0.03 4.60 75207 0.25
Dead+Wind 300 deg - Service 40.90 -6.41 -3.66 -369.30 649.00 0.08
Dread+Wind 315 deg - Service 40.90 -5.22 -5.20 -524.66 528.54 0.02
Dcad+Wind 330 deg - Service 40.90 -3.68 -6.38 -644.26 372.07 .12
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 -40.90 0.00 0.00 40.90 0.00 0.000%
2 0.09 -40.90 -21.33 .09 40.90 21.33 0.000%
3 10.80 -40.90 -18.52 -10.80 40.90 18.52 0.000%
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Sum of Applied Forces Sum of Reactions
Lood PX PY FZ PY FY 14 % Errov
Comb. K K K K K K
4 15.22 -40.90 -15.15 -15.22 40.90 15.15 0.000%
5 18.61 40.90 -10.74 -18.61 40.90 10.74 0.000%
[ 21.44 -40.90 0.09 -21,44 40.90 0.09 0.000%
7 18.52 -40.90 10.59 -18.52 4090 -10.59 0.000%
8 15.10 -40.90 15.02 -15.10 40.90 -15.02 0.000%
9 10.64 40.90 18.43 -10.64 40.90 -18.43 0.000%
10 0.09 -40.90 21.33 0.09 40.90 -21.33 0.000%
11 -10.80 -40.90 18.52 10.80 40.90 -18.52 0.000%
12 -15.22 -40.90 15.15 15.22 40.90 -15.15 0.000%
13 -18.61 -40.90 10.74 18.61 40.90 -10.74 0.000%
14 -21.44 -40.90 0.09 2].44 40.90 0.09 0.000%
15 -18.52 -40.90 -10.59 18.52 40.99 [6.59 0.000%
16 -15.10 -40.90 -15.02 15.10 40.90 15.02 0.000%
17 -10.64 -40.90 -18.43 10.64 40.90 18.43 0.000%
18 0.00 47.34 0.00 0.00 47.34 0.00 0.000%
19 0.07 47.34 -17.02 0.07 47.34 17.02 0.000%
20 8.61 47.34 -14.77 -8.61 47.34 14.77 0.0060%
21 12.14 47.34 -12.08 -12.14 47.34 12.08 0.000%
22 14.84 47.34 $.57 -14.84 47.34 8.57 0.000%
23 17.10 47.34 -56.07 -17.10 4734 0.07 0.000%
24 14.77 -47.34 845 -14.77 47.34 -8.45 0.000%
25 12.04 47.34 11.98 -12.04 4734 -11.98 0.000%
26 8.49 47.34 14.70 -8.49 47.34 -14.70 0.600%
27 £0.07 47,34 17.02 0.07 47.34 -17.02 04.006%
28 -8.61 -47.34 14.77 8.61 47.34 -14.77 0.000%
29 -12.14 -47.34 12.08 12.14 47.34 -12.08 0.000%
30 -14.84 -47.34 8.57 14.84 47.34 -8.57 0.000%
31 -17.10 47.34 0.07 17.10 47.34 -0.07 0.000%
32 -14.77 -47.34 -8.45 14.77 47.34 8.45 0.000%
33 -12.04 47.34 -11.98 12.04 47.34 11.98 0.000%
34 -8.49 47.34 -14.70 849 47.34 14.70 0.000%
35 0.03 -40.90 -1.38 £0.03 40.90 7.38 0.000%
36 3.74 -40.90 -6.41 -3.74 40.90 641 0.000%
37 5.27 -40.50 -5.24 -5.27 4090 5.24 0.000%
38 6.44 -40.90 -3.72 -6.44 40.90 .72 0.000%
39 7.42 -40.90 0.03 -7.42 40.90 0.03 0.000%
40 641 -40.90 3.66 641 40.90 -3.66 0.000%
41 5.22 -40.90 5.20 -5.22 40.90 -5.20 0.000%
42 3.68 -40.90 6,38 -3.68 40.90 -6.38 0.000%
43 0.03 -40.90 7.38 0.03 40.90 -7.38 0.000%
44 -3.74 -40.90 6.41 374 40.90 -6.41 0.000%
45 -5.27 -40.90 5.24 5.27 40.90 -5.24 0.000%
46 £6.44 -40.90 372 6.44 40.90 -3.72 0.000%
47 -7.42 -40.90 0.03 7.42 40.90 -0.03 0.000%
48 -6.41 -40.90 -3.66 6.41 40.9¢ 3.66 0.000%
49 -5.22 -40.90 -5.20 522 40.90 5.20 0.000%
50 -3.68 -40.90 638 3.68 40.90 6.38 0.000%
B 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 0.06005126
3 Yes 4 (00000601 0.00054800
4 Yes 4 0.00000001 0.00067260
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5 Yes 4 0.00000001 0.00062785

6 Yes 4 0.00000001 0.00006846

7 Yes 4 0.00000001 0.00055079

8 Yes 4 0.00000001 0.00064205

9 Yes 4 0.00000001 000034866

10 Yes 4 0.0000000¢ 0.60006900

11 Yes 4 0.00000001 0.00062523

12 Yes 4 0.00000001 0.00067125

13 Yes 4 0.00000001 0.00054885

14 Yes 4 G.00000001 0.00005051

i5 Yes 4 0.00000001 0.00057175

16 Yes 4 0.06000001 0.00064199

17 Yes 4 0.00000001 0.00057045

18 Yes 4 0.00000001 0.00000001

134 Yes 4 0.00000001 0.00073681

20 Yes 5 0.00000004 0.00003286

21 Yes 5 0.00000001 0.00003636

22 Yes 5 0.00000001 0.00003377

23 Yes 4 0.00000001 0.00074097

24 Yes 5 0.00000001 0.00003253

25 Yes 5 0.00000001 0.05003550

26 Yes 5 0.00000001 0.00003231

27 Yes 4 0.00000001 0.00073786

28 Yes 5 0.00000001 0.00003375

29 Yes 5 0.06000001 0.00003633

30 Yes 5 0.00000001 0.00003292

31 Yes 4 0.00000001 0.00074012

32 Yes 5 0.00000001 0.00003259

33 Yes 5 0.00000001 0.00003551

34 Yes 5 0.00000001 0.00003273

35 Yes 4 0.00000001 0.00000988

36 Yes 4 0.00000001 0.00003037

37 Yes 4 0.00000001 0.00004041

38 Yes 4 0.00000001 0.00004006

39 Yes 4 0.00000001 0.00001060

40 Yes 4 0.04000001 0.06003097

41 Yes 4 000000001 0.00003698

42 Yes 4 0.00000001 0.00003083

43 Yes 4 0.00000001 000001064

44 Yes 4 000000001 0.00003985

45 Yes 4 0.00000001 0.00004024

46 Yes 4 0.00000001 0.00003034

47 Yes 4 0.00000001 0.00000984

438 Yes 4 0.00000001 0.00003363

49 Yes 4 0.00000001 0.00003697

50 Yes 4 0.00600001 0.00003358

Maximum Tower Deflections - Service Wind
Section Elevation Horz. Gov. Tily Twist
No. Deflection Load
ft in Comb. ° ¢

Ll 158 -131 12.960 46 0.9059 0.0027
L2 135 -93.25 8.960 46 0.7139 0.0014
L3 98.75-46.33 4474 46 4.4594 0.0005
L4 53.66 -1 1.246 46 0.2204 0.0002
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| Critical Deflections and Radius of Curvature - Service Wind
Elevation Appurtenance Gov. Deflection Tilt Twist Radius of
Load Curvature
Vi Comb. in ° ° ft
160.00 (4) DB95OF65E-M 46 12.960 0.9059 0.0027 25064
147.00 LPA-80080/4CF 46 10.975 0.8120 3.0021 11392
50.00 GPS 46 1.089 0.2110 0.0002 10598
[ Maximum Tower Deflections - Design Wind
Section Elevation Horz. Gov, Tile Twist
No. Deflection Load
S in “Comb. ° °
L1 158 - 131 37.430 13 26168 0.0079
L2 135-93.25 25881 13 2.0624 6.0041
L3 98.75-46.33 12.924 13 1.3271 0.0015
L4 33.66-1 3601 13 0.6366 0.0005

L

Critical Deflections and Radius of Curvature - Design Wind

Elevation Appurtenance Gov. Deflection Til Twist Radius of
Load Curvarure
St Comb. in i ° ft
160.60 (4) DB950GF65E-M 3 7 37.430 2.6168 0.0079 8710
147.60 LPA-80080/4CF 13 31.700 23462 0.0059 3959
50.60 GPS 13 3.148 (.5958 0.0005 3669
i Compression Checks ]
| Pole Design Data H
Section Elevation Size L L, Kir F, A Actual Allow. Ratio
No. P P, P
fi f Ji kst in’ K K 7
Lt 158 -13141) TP27.42x18.5x0.1875 27.00 0.00 0.0 39.000 15.4203 -5.85 601.39 0.010
L2 131-93.25(2) TP39.39x25.7235x0.375 41.75 0.00 0.0 39.000 44.2947 -11.61 172749 0.007
L3 93.25-46.33(3) TP54.02x36.8396x0.4375 52.42 0.60 0.0 39000 710700 -23.03 277173 0.008
L4 46.33-1(4) TP68x50.7426x0.4375 52.66 0.00 0.0 38.512 93.8190 -40.90 361320 0.011

Pole Bending Design Data
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Section Elevation Size Actual  Actual  Allow.  Ratio  Actual  Actual Allow.  Ratio
No. M, _ﬁu— Fix .ﬂur- Mv ,ﬁsy Fi by ﬁ}'
7 kip-ft kst ksi Fo | kipft ks ki TR,
LI 158 - 131 (1) TP27.42x18.5x0.1875 176.30 20.715 39.000 0.531 0.00 0.000 39000 0.000
L2 131 -93.25(2) TP39.39x25.7235x0.375 552.11 16.324 39000 0419 0.00 0.000 39600 0.000
L3 93.25-46.33 TP54.02x36.8396x0.4375 1187.51 15.887 39.000 0407 0.00 0.060 39.000 0.000
(3)
i4 4633 -1(4) TP6ExS50.7426x0.4375 2180.60 16.707 38512 0434 0.00 0.000 38,512 0.000
| Pole Shear Design Data
Section Elevation Size Actual  Actual  Allow.  Ratie  Actual  Actual Allow.  Ratio
No. 14 F F, 5 T S Fu S
S K ksi ksi F, kip-fr fesi ksi F.,
L1 [58-131(1) TP27.42x18.5x0.1875 9.17 0.595 26.000 0.046 0.83 0.051 26.000  0.002
L2 [31-93.25(2) TP39.39x25.7235x0.375 12.01 0.271 26.000 0.021 0.85 0.012 26.000 0.000
L3 93.25-46.33 TP54.02x36.8396x0.4375 16.25 0.229 26.000 Q.018 Q.85 0.006 26.000 0.000
(3)
L4 4633 -1 (H TP68x50.7426x0.4375 21.50 0.229 26.000 0018 1.05 0.004 26,000 0.000
Pole Interaction Design Data
Section Elevation Ratio Ratio Ratio Ratio Ratio Comb. Allow. Criteria
No. P Joc Sy I Ju Stress Stress
¥id P, For Fyy F. F, Ratio Ratio
Li 158 - 131 (1) 0.010 0.531 0.000 0.046 0.002 0.542 / 1.333 HI-34+VT /
L2 131-93.25(2) 0.007 0.419 0.000 0.021 0.000 0.425 / 1.333 HI3+VT V
L3 93.25(3:}46.33 0.008 0.407 0.000 0.018 (.000 0.416 / 1.333 HI-3+VT /
L4 46.33-1(4) 0.011 0.434 0.000 {018 0.000 0.445 / 1.333 HI3+VT v’
| Section Capacity Table
Section Elevation Component Size Critical P SF*P oo % Pass
Na. S Type Element K K Capacity Fail
L1 158 - 131 Pole TP27.42x18.5x0.1875 1 -5.85 801.66 40.6 Pass
Lz 131-93.25 Pole TP39.39x25.7235x0.375 2 -6l 2302.74 31.9 Pass
L3 53.25-46.33 Pole TP54.02x36.8396x0.4375 3 -23.03 3694.72 312 Pass
L4 46.33 -1 Pole TP68x50.7426x0.4375 4 40,90 4816.40 334 Pass
Summary
Pole (L1) 40.6 Pass
RATING=  40.6 Pass
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URS Page

of
Job 160" EE] Monopole - Hamden, CT - REV 1 Project No. VZ4-032 Sheeti of E
Description Anchor Bolt and Base Plate Analysis Computed by JRM Date  02/04/08
Checked by Date
ANCHOR BOLT AND BASE PLATE ANALYSIS
Input Data
Tower Reactions:
Overturning Moment: OM := 2181 -fi-kips user input
Shear Force: Shear := 21-kips user input
Axial Force: Axial := 41-kips user input
Anchor Bolt Data:
Use ASTM A615 Grade 75 user input
Number of Anchor Bolts = N Ni=36 user input
Diameter of Bolt Circle: Dy = 76in user input
Bolt "Column" Distance: A= 3.0in user input
Bolt Ultimate Strength: F, = 100-ksi user input
Bolt Yield Strength: Fy = 75 ksi user input
Bolt Moduius; E = 29000-ksi user input
Anchor Bolt Diameter D= 225in user input
Threads per inch: n:=4535 user input
Base Plate Data:
Use ASTM A572 Grade 60 user input
Plate Yield Strength: Fypp = 60-ksi user input
Base Plate Thickness: PlateThickness := 3.00-in user input
Base Plate Diameter: Dyp = 82.0-in user input
Outer Pole Diameter: Dot = 68.0in user input
P:\08\Rev_1_Not_issued_see_readme_file 4:09 PM
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Job 160" EE] Monopole - Hamden, CT - REV 1 Froject No. VZ4-032 Sheetz of 6
Description Anchor Bolt and Base Plate Analysis Computed by JRM Date 02/04/08
Checked by Date
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
d= |6« 2-«-(L) d = 6.60-in d = 35.71in
1 N 1 7
d ¢« Ry,-sin(6) d, = 13.00-in dg = 37.42in
d3 = 19.00:in d9 = 38.00-in
d4 = 24.43-in d]() = 37.42-in
d5 = 29.11-in d11 =35.71'in
d6 = 3291-in etc.
Critical Distances For Bending in Plate:
. Dpole \
Outer Pole Radius: Roote = - Rpole = 34.00-in
Moment Arms of Bolts MA, = if(di 2 Rpgesd. ~ Rpo,c,mn) MA, = 0.00-in MA, = 1.71-in
about Neutral Axis:
MA2 = 0.00-in MAS = 3.42-in
MA3 = 0.00-in MA9 = 4.00-in
MA4 = 0.00-in MAIO =3.42in
MA5 = 0.00-in MA“ = 1.71-in
MA6 = 0.00-in etc.

Effective Width of Baseplate
for Bending:

2
. . Dbp
EffectiveWidth := .§-2- T -

2
J EffectiveWidth = 36.66-in

P:AO8\Rev_1_Not_issued_see readme_file
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Job 160" EEI Monopole - Hamden, CT - REV 1 Project No. V74032
Description Anchor Bolt and Base Plate Analysis Computed by JRM
Checked by

Date

Anchor Bolt Analysis:

Polar Moment of Inertia Ip:

L= (di)z I, = 2.599 x 10%in”

i

Gross Area of Bolt:

A= 2D Ay = 3.976:in”
Net Area of Bolt;
- 0.9743in\ 2
- I-(D - ——] A, = 3.248-in
n

Net Diameter:

2'\}An
D, = D, = 2.03:in
Jr
Radius of Gyration of Bolt:
D
r=— r=0.51-in
4

Section Modulus of Bolt:

D 3
S, = —— S, = 0.826-in°
32

Anchor Bolt Bending Stress:

Maximum Applied Bending:

Sh
M, = ( A M, = 0.146-ft-kips
N
My
fbx = — fbx = 2.1-ksi
Sx

Allowable Bending
Fyy := 1.333-0.60-Fy Fyy = 60.0-ksi

Note: 1.333 increase allowed per TIA/EIA

P\OB\Rev_1_Not_issued_see_readme_file
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Page of
Sheetz of E
Date 02/04/08

Project No. \Z4-032
Computed by JRM
Checked by

Date

Check Tensile Forces:

Maximum Tensile Force {Gross Area):

AllowableTension = 1.333-(0.33-Ag-Fu)

Note: 1.333 increase allowed per TIA/EIA

Maximum Tensile Force (Net Area):

Foctarca = 1‘333'(0-60'%~Fy)
Note: 1.333 increase allowed per TIA/EIA
Applied Tension:

OM-Rye  Axial
L N

MaxTension ;=
P

Check Stresses:

AllowableTension = 174.9-kips

Fretarea = 194.8-kips

MaxTension = 37.1-kips

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

MaxTensi
ax ensnon=0‘i9

Fnct.arca

v .
Condition := i((—a—ﬂc"ﬂ < 1.00,"0K" ,"Overstressed")

Fnci.arca

[Condition = "OK" |

P:\0B\Rev_1_Not_issued_see_readme_file
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Job 160" EEI Monopole - Hamden, CT - REV 1 Project No. VZ4032  Sheet' 5 of 6
Description Anchor Bolt and Base Plate Analysis Computed by JRM Date 02/04/08
Checked by Date

Check Compression & Combined Stresses (if required):

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

Per ASGE 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 normailly required.”

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

1= |1 if1>2.p, 1 = 0.00-in Soe= |fix i 1>2D,  fiy = 0.0-ksi

0.00in otherwise 0.0ksi otherwise

Allowable Compressive Force:

Jo= 0.65
2
2w E
Co= |25 C,= 8736
Fy
[K_-l :
gt | Fy
2'Cc . Kl .
F,= ; if — <C, Fa= 45.0-ksi
T
Kl K1
5 r r
— + —_—
3 8C 8.3
2
.E .
LrmE i M.e,
r
K-l
23.(_)
r

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

Applied Compressive Force:

MaxCompression = . ¢ 2 MaxCompression = 39.4-kips
P
MaxCompression
fo = f,= 12.1-ksi
A, = 12, 1

Check Combined Stresses:

f
=+ Bw 0.20
Fa Fbx
. . fa fox - -
Sondition;= i) — + == < 1.00,"0K", "Overstressed" [Condition = "OK" |
a bx

P\08\Rev_1_Not_jssued_see_readme_file 4:09 PM
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Job 160' EEI Monopole - Hamden, CT - REV 1 Project No. VZ4-032 SheetE of E
Description Anchor Bolt and Base Plate Analysis Computed by JRM Date 02/04/08
Checked by Date

Base Plate Analysis:

Force from Bolt(s):

OM4 Axial

&i = D + e C1 = 7.8-kips C., = 37.1-kips
C, = 14.2-kips g = 38.8-kips
03 = 20.3-kips C9 = 39.4-kips
C4 = 25.7-kips C10 = 38.8-kips
C5 = 30.5-kips C” = 37.1-kips
Cg = 34.3-kips efc.

Bending Stress in Plate:
6-Ci-MAi
fip = fop = 10.0-ksi

; Eﬁ'ectiveWidth-PlateThickncssz

Check Stresses:

£
— 017
1.333-0.75Fyy,

fi

- . bp
Condition = iff ————— < 1.00,"0K", "Overstressed"
{ 1.333-0.75Fyy, )

ICondition = "QK" I

P:\0O8\Rev_1_Not_issued_see readme_file 4:09 PM
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1. EXECUTIVE SUMMARY

This report summarizes the structural analysis of the existing 160’ steel tapered menopole
structure, located at 150 Willow Road, Hamden, 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 85 mph (fastest mile) and 74 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

Install:

{6) Antel LPA 80080/4CF and

{6} Antel LPA 185080/8CF_2 panel antennas
(2) GPS antennas on Verizon
(1) 13’ Low Profile Platform {Proposed) @ 147
{Valmont P/N 852206)

(12) 1 5/8” coaxial cahles and

{2) 1/2” coaxial cables

{all Verizon coax feed lines shall be located
within the existing monopole)

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.

36931108/VZ4-032 160°EEI Monopole Rev 1 2/6/2008
Hamden, CT




1. EXECUTIVE SUMMARY - continued
This analysis is based on:
1) The tower structure’s theoretical capacity, not including any assessment of the
condition of the tower.
2) Tower geometry and structural member sizes utilized in the preparation of this report
obfained from manufacturers original design documents prepared by Engineered
Endeavors, Inc., (EE}), job nc. 14977, dated July 16, 2007.
3) Site documentation and visual verification of existing appurtenances conducted from
existing grade by URS during February 2008. '
4) 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,
URS Corporation
Richard
Manager Facilities Design
RAS/jrm
cc: AA, DR, ICA— URS, CF/Book
36931 108/VZ4-032 160°EEt Monopole

Hamden, CT
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2. INTRODUCTION

The subject tower is located at 150 Willow Road, Hamden, CT. The structure is an existing 160’
steel tapered monopole structure, designed and manufactured by Engineered Endeavors, Inc.,

(EE1).
The inventory is summarized in the table below:
Antenna
Antenna Type Carrier Mount Cenfterline Cable
Elevation
Dagg)zl:)s%g\ﬁe;anel sprintextel | o ()1 I%I;t?:)vrm 160° | (12) 1 5/8" coax cables
antennas (existing/reserved) w/ Handrails {within monopole)
(6) Antel LPA (1) 13' Low
8&??"::;12’:‘ Verizon Profile Platform 147" (12) 1 5/8” coax cables
185080/8CF_2 panel {proposed) (Va;r;zt;?)% ;’IN {within monopole)
antennas
. Low Profile "
(2) GPS antennas | verizon ) Platform 147 ((2\)“ iz coax ca:llee)s
prop (same as above) rin op
Sprint/Nextel , (1) 1/2" coax cables
{1) GPS antenna (existing) GPS stand-off 50 (within monapole)

Note:
I. Sprint/Nextel antenna inventory indicated in the above table based on original

design documents.

This structural analysis of the communications tower was performed by URS Corporation (URS)
for Verizon Wireless. The purpose of this analysis was 1o 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 arrangements.

36931108/VZ24-032 160°EEI Monapole Rev 1 2/6/2008
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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 5.0.2. Two load conditions were evaluated as
shown beilow which were compared to allowable stresses according to AISC and TIA/EIA.

Load Condition 1 = 85 mph (fastest mile) Wind Load {without ice) + Tower Dead Load
Load Condition 2 = 74 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 fult
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.

36931108/V24-G32 160°'EEI Monopole Rev 1 2/6/2008
Hamden, CT



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. An analysis of the foundation was
not performed as the calculated reactions at the base of the structure were less than the original
design. Additionally, the anchor bolts and base plate were found to be within the allowable limits.

Tower Reactions:

For detailed proposed tower reactions, see drawing no. E-1 in section 6 of this report.

Proposed Tower Base Reactions vs. Original Design Reactions

Original Design Original Design Proposed
Base Reactions Reactions Reactions Reactions
ElIA-222 Rev G!" TIA/EIA-222 Rev F® | TIA/EIA-222 Rev F©®
Axial Load (kips) 68.76 57.3 41
Shear (kips) 61.24 51.03 21
O.T. Moment (ft-kips) 71514 4469.6 2181

Notes:
1)
2)

(3 second gust)

Original Design reactions based on TIA-222G and ASCE 7 with 115mph Basic Wind Spead

Figures indicated are equivalent service loads per TIA/EIA 222 Rev F with 115mph Basic Wind

Speed (3 second gust) or equivalent 95mph Basic Wind Speed (fastest mile).

3)
Speed (fastest mile).

Tower Component Stress vs. Capacity Summary

Figures indicated are proposed service loads per TIA/EIA 222 Rev F with 85mph Basic Wind

Controlling .
(g::?i% t:‘n:gf) C;rlr;;‘:’:::z:tl ?,22:2;::;3 Pass/Fail Notes:
Pole Shaft (L4) 131°-158° 40.6% Pass
Anchor Bolts Compression 20% Pass
Base Plate Bending 17% Pass

36931108/VZ4-032

160°EE| Monopole
Hamden, CT
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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.

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.

NG ALON =

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 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 TIAJEIA-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.

36931108/vVZ4-032 160'EEI Monopole Rev 1 2/6/2008
Hamden, CT
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RISA TOWER INPUT/OUTPUT SUMMARY
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27.00
18
0.1375
12

18.5000

27.4200

400 I

DESIGNED APPURTENANCE LOADING

4175

18
0.3750
257235
39.3900
54

550 |

A572-65

5242

18
0.4375
54.0200
111

358396

)

52 66

18
04375
50.7425
68,0000
147

24

Section

Length (ft)
Number of Sidas
Thickness {in)
Lep Splice {ft)
Top Dia iin)

Bet Dia (In)
Grade

Walght (K)

TYPE ELEVATION TYPE ELEVATION

(d) DBOSOFBSE-M (SprinNextel) | 160 LPA-185080/8CF_2 (Verizon- | 147
(4) DBS5OFB5E-M (SprintNextel) | 160 proposed)
(4) DBSOFBSE-M (SprirtiNextel) | 160 LPA-18538WSCF.2 (Vedizon - 147
€EI 12' Platform wihandrafs 160 L i
(SprinNextel) LPA-185080/8CF_2 (Vedzon- ] 147
LPA-B00S0ICF (Verizon - 147 proposad)
proposed) LPA-1B50B/BCF_2 (Marizon- 1147
LPA-BOOBW/ACF (Verizan - 147 proposed)
proposad) LPA-185080/8CF_2 {Verizoa - 147

Eon LPABOCBIMACF (Verizon - 147 proposent

i propased) narev\nrl 13 Low Pl:oﬁle Platform  [147
LPA-BO0BYACF (Verizon - 147 (Verzon - prop
propased) GPS (Verizon - propasad) 147
LPA-8C0BO/ACF (Verizon - 147 GPS (Verizon - proposad) 147
proposed) GPS (SprinfNextel) 50
LPA-B00B0/4CF (Verizon - 147 Valmont B2069 2 GPS Mout |50
proposad} {SprintNexel)
LPA-185080/8CF_2 {Verizon- |47
praposed)
MATERIAL STRENGTH
| GRADE | Fy i Fu | GRADE ] Fy ] Fu |
[as7285  [65isi (e0ksi |
TOWER DESIGN NOTES
I-- 1. Tower designed for a 85 mph basic wind in accordance with the TIA/EIA-222-F
Standard,

2. Tower is also designed for a 74 mph basic wind with 0.50 in ice.
HE 3. Deflections are based upon a 50 mph wind,
4, TOWER RATING: 40.6%

9331l

AXIAL
47K
MOMENT
SHEAR :
17 1783 kip-ft
TORQUE 1 kip-ft
74 mph WIND - 0,5000 in ICE
AXIAL
41K
MOMENT
SHEAR 2181 kip-ft
21K
101t
TORQUE 1 kipf

REACTIONS - B5 rmph WIND

URS Corporation I’_‘”" 157' EEl Monopole - Rev 1

500 Enterprise Drive, Suite 3B [k 150 Willow Street, Hamcden, CT .
Rocky Hill, CT 06067 Gt Verizon Wireless Drawnby: Staff Appie:
Phone: (860) 529-8882 Code: TIAEIA-222-F Date: po/06/08 Sk NTS

FAX: {860) 529-3991 P e + vt caces « I P LS




RISA TOWER DETAILED OUTPUT
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RISAT.
ower 157" EEI Monopole - Rev 1 1of 19
. Project Date
URS Corporation
500 Entonprise prive, Sufte 35 150 Willow Street, Hamden, CT 16:07:23 02/06/08
Rocky Hill, CT 06067 Client Designed by
FPhone: (860) 529-8882 Verizon Wireless Staff
FAX: (860) 529-399)

L

Tower Input Data

There is a pole section.
This tower s designed using the TIA/EIA-222-F standard.
The following design criteria apply:

Basic wind speed of 85 mph.

Nominal ice thickness of 0.5000 in.

Ice density of 56 pcf.

A wind speed of 74 mph is used in combination with ice.
Temperature drop of 50 °F.
Deflections calculated using a wind speed of 50 mph.
A non-linear (P-delta) analysis was used.

Pressures are calculated at each section.

Stress ratio used in pole design is 1.333.

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

considered.

Options

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

Use Code Stress Ratios

Use Code Safety Factors - Guys
Escalate Ice

Always Use Max Kz

Usc Special Wind Profile

include Bolts In Member Capacity
Leg Boits Are At Top Of Section
Secondary Hoerizontal Braces Leg
Use Diamond Inner Bracing (4 Sided)
Add IBC .6D+W Combination

Distribute Leg Loads As Uniform
Assurne Legs Pinned

Assume Rigid Index Plate

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

Use Azimuth Dish Coefiicients
Project Wind Area of Appurt.
Autocale Torque Arm Areas

SR Members Have Cut Ends

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

Offsct Girt At Foundation

Consider Feedline Torque

Include Angle Block Shear Check
Poles

Include Shear-Torsion Interaction

Always Use Sub-Critical Flow

Use Top Mounted Sockets

Tapered Pole Section Geometry

Section Elevation Section Splice Number Tap Bottom Wall Bend Pole Grade
Length Length of Diameter  Diameter  Thickness Radius
yi i Jis Sides in in in in

LI 158.00-131.00 27.00 4.00 18 18.5000 27.4200 0.1875 0.7500 AST2-65

(65 ksi)
L2 131.00-93.25 41.75 5.50 13 25,7235 39.3900 0.3750 1.5000 A572-65

{65 ksi)
L3 93.2546.33 5242 7.33 18 36.8396 54.0200 0.4375 1.7500 AST2-65

{65 ksi)
L4 46.33-1.00 52,66 I8 50.7426 68.0000 0.4375 1.7500 AS572-65

(65 ksi)




RISAT. e e
ower 157" EEI Monopole - Rev 1 20f 19
. Project Date
URS Corporation
500 Entenprise orive. Suie 38 150 Willow Street, Hamden, CT 16:07:23 02/06/08
Rocky Hill, CT 06067 Client Designed by
Phone: (860) 529-8882 Verizon Wireless Staff
FAX: (860) 529-3991 d
Tapered Pole Properties
Section  Tip Dia. Area 1 r c c J g w writ
in i in’ in in in' in’ i’ in
Li 18.7854 10.8982 461.7305 6.5009 9.3980 49.1367 924.0685 5.4501 2.9260 15.605
27.8430 16.2067 1518.4769 9.6675 13.9294 109.0127  3038.9518 8.1049 44939 23978
L2 27.4499 30,1711 24492517 8.9987 13.0675 187.4301 4901.7261  15.0884 3.8673 10.313
39.9977 46,4376 8930.3010  13.8503 20.0101 446.2937 17872.5328 23.2232 6.2726 16.727
L3 39.2383 505489  8462.5771 129228 187145  452.1929 169362895 25.2793 5.7138 13.06
54,8533 744060 26989.2830 19.0218 27.4422 9834970 54014.0793  37.2101 8.7375 13.971
4 53.9646 69.8550 22333.6296 17.8583 257773 8664083 44696.6463 34,9341 8.1607 18.653
690490 93.8190 54105.2694 23.9847 34.5440 [566.2711 108281.731 46.9184 11.1980 25.595
9
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
fr )i in in in
L1 158.00- 1 1 1
131.00
L2 131.00- 1 1 I
93,25
L393.2546.33 1 1 l
L446.33-1.00 1 1 1

Feed Line/Linear Appurtenances - Entered As Area

Description Face Allow Component Placement Total Cada Weight

or  Shield Type Number
Leg f i/ pif
15/8 C No Inside Pole 156.00 - .00 2 No Ice 0.00 1.04
(Sprint/Nextel) 112" Ice 0.00 1.04
15/8 C No Inside Pole 146.00 - 8.00 12 No Ice 0.00 1.04
{Verizon - proposed) 1/2" Ice 0.00 1.04
1/2 C No Inside Pole 50.00 - 8.00 1 No Ice 0.00 0.25
{Sprint/Nextel) 1/2" Ice 0.00 0.25
1/2 C No nside Pole 146.00 - 8.00 2 No Ice 0.00 0.25
(Verizon - proposed) 1/2" Ice .00 0.25

Feed Line/Linear Appurtenances Section Areas

Tower Tower Face Ar Ar Cuda Cady Weight
Section Elevation In Face QOut Face

f Jid Vi K
L1 158.00-131.00 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 0.000 0.51
L2 131.00-93.25 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 0.96
L3 93.25-46.33 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 .000 0.000 1.20
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URS Corporation Project , Date
500 Enterprise Drive, Suite 38 150 Willow Street, Hamden, CT 16:07:23 02/06/08
Rocky Hill, CT 06067 Client Designed by
Phone: (860) 529-8882 Verizon Wireless Staff
FAX: (860} 529-3991
Tower Tower Face Az Ar Cada Cada Weight
Section Elevation In Face Out Face
i Vi yid s 7 K
L4 46.33-1.60 A 0.000 0.000 0.000 0.000 0.00
B 0.000 0.600 0.000 0.000 0.00
C 0.000 (0.000 0.000 0.000 0.99
Feed Line/Linear Appurtenances Section Areas - With Ice
Tower Tower Face Ice A Ar Cads Cady Weight
Section Elevation or Thickness In Face Out Face
f Leg in £ Vid Jid Jid K
L1 158.00-131.00 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 1.000 0.000 0.000 051
L2 131.00-93.25 A 0.500 0.000 0.000 0.000 0.000 0.00
B 0.060 0.000 0.000 0.000 0.00
C 0.000 0.000 0.000 0.000 0.96
L3 93.2546.33 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 1.2¢
L4 46,33-1.00 A 0.500 0.000 0.000 0.000 3.000 0.00
B 0.000 0.000 0.000 0.060 0.00
C 0.000 0.000 0.000 0.000 .99
Discrete Tower Loads
Description Face Offset Offsets: Azimuth Placement Cuda CAa Weight
or Type Horz Adjustment Front Side
Leg Lateral
Fert
2
A ° A i s K
A
f
(4) DB95OF65E-M A From Face 4.00 0.G000 160.00 Nolce 6.13 424 0.02
(Sprint/Nextel) 0.00 172" [ce 6.59 4.62 0.05
0.00
(4) DB950F65E-M B From Face 4,00 0.0000 160.00 No Ice 6.13 4.24 0.02
(Sprint/Nextel) 0.00 1/2" Tee 6.59 4.62 0.05
0.00
(4) DB950F65E-M C From Face 400 04.0000 160.00 No ice 6.13 4.24 0.02
(Sprint/Nextel) 0.00 12" Iee 6.59 4.62 0.05
0.00
EEI 12' Platform w/handrails A None 0.0000 [60.00 No Ice 32.00 32.00 3.05
(Sprint/Nextel) 12"lee  38.00 38,00 402
LPA-80080/4CF A From Face 4,00 0.0000 147.00 No lee 2.62 6.06 0.01
(Verizon - proposcd) 6.00 1/2" e 292 6.45 0.05
0.00
LPA-80080/4CF A From Face 4.00 0.0000 147.00 No Ice 2.62 6.06 0.01
(Verizon - proposed) 6.00 172" Iee 2.92 6.45 .05
.00
LPA-80080/4CF B From Face 4.00 0.0000 147.00 No Ice 2.62 6.06 0.01
(Verizon - proposed) 6.00 1/2" Ice 292 6.45 0.05
0.00
LPA-80063/4CF B From Face 4,00 0.0000 147.00 No Ice 7.01 6.08 002
(Verizon - proposed) -6.00 172" Ice 7.42 6.48 0.07

0.00
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. Project Date
URS Corporation .
500 Enterprise Drive, Suite 38 150 Willow Street, Hamden, CT 16:07:23 02/06/08
Rocky Hill, CT 06067 Client Pesigned by
Phone: (860) 529-83882 Verizon Wireless Staff
FAX: (860) 529-399] a
Description Face Offset Offsets: Azimuth Placement Cuda Cada Weight
or Type Horz Adjustment Front Side
Leg Lateral
Vert
s ° S fis ¥ K
S
S
LPA-80080/4CF C From Face 4.00 0.0000 147.00 Nolce 2.62 6.06 0.01
(Verizen - proposed) 6.00 1/2" 1ce 2.92 6.45 0.05
0.00
LPA-80080/4CF C From Face 4.00 0.0000 147.00 NoIce 262 6.06 0.01
(Verizon - proposed) 6.00 1/2" Ice 292 6.45 0.05
0.00
LPA-185080/8CF 2 A From Face 4.00 0.0000 147.00 No Ice 2.09 2.79 0.01
{Verizon - proposed) 2.00 1/2" Ice 2.39 3.09 0.03
0.00
LPA-185080/8CF_2 A From Face 4.00 0.0000 147.00 NoIce 2.09 2.79 .01
(Verizon - proposed) -2.00 172" Ice 2,39 3.09 0.03
0.00
LPA-185080/8CF_2 B From Face 4.00 0.0000 147.00 No Ice 2.09 2,79 0.01
{Verizon - proposed) 2.00 1/2" lce 2.39 3.0% 003
Q.00
LPA-185080/8CF 2 B From Face 4.00 0.0000 147.00 No Ice 2.09 2.79 0.01
(Verizon - proposed) -2.00 1/2" Jee 239 3.09 0.03
0.00
LPA-185080/8CF_2 C From Face 4.00 4.0000 147.00 Nolce 2.09 2.79 0.01
(Verizon - proposed) 2.00 1/2" Ice 239 3.09 .03
0.00
LPA-185080/8CF 2 C From Face 4.00 0.0000 147.00 No lce 2.09 279 0.01
(Verizon - proposed) -2.00 1/2" Tce 239 3.09 0.03
0.00
Valmont 13' Low Profile A None 0.0000 147.00 No Ice 15.70 15.70 1.3¢
Platform 1/2" Ice 20.10 20.10 1.76
(Verizon - proposed)
GPS C From Face 4.00 0.0000 147.60 No Ice [.00 1.00 0.0t
(Verizon - proposed) 3.00 1/2" Ice 1.50 1.50 0.01
0.00
GPS C From Face 4.00 0.0000 147.00 No lce 1.00 1.00 0.01
(Verizon - proposed) -3.00 172" Ice 1.50 1.50 0.01
0.00
GPS A From Face 2.00 0.0000 50.00 Nolce 1.00 1.06 0.01
{Sprint/Nextel) 0.00 172" 1ce 1.50 1.50 001
0.00
Valmont B2069 2" GPS A From Face 1.00 0.0000 50.00 Nolce 0.78 0.68 0.03
Mount 0.00 1/2" Ice [.10 1.10 0.03
(Sprint/Nextel) .00
Tower Pressures - No Ice
Gy = 1690
Section z Kz g: Ag F Ar Az Ateg Leg Ceda Cad s
Elevation a % In Cut
c Face Face
S A pof | A |e i s yid yis £
L1 158.00- 143.63] 1522 28 51.660| A 0.000 51.660 51.660 100.00 0.000 0.000
131.00 B 0.000 51.660 100.00
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URS Corporation Project ’ Date
500 Enterprise Drive, Suite 3B 150 Willow Street, Hamden, CT 16:07:23 02/06/08
Rocky Hill, CT 06067 Client Designed by
Phone: (860) 529-8882 Verizon Wireless Staff
FAX: (860) 529-3991 a
Section z Kz q: Ag F Ar Ag Apg Leg Cada Cads
Elevation a % In Out
c Face Face
A ji 7sf Vi e i ks £ i yid
C 0.000 51.660 10000
L2 131.00- 111.18 | 1415 261 104478 A 0.000 104 478 104,478 E00.00 0.000 0.000
931.25 B 0.000 104.478 100.00
C 0.000 104,478 100.00
L393.2546.33 69.06 | 1.235 23] 1811551 A 0.000 181.155 181.155 100.00 0.000 0.000
B 0.000 181.155 100.00
C 0.000 181.155 100.00
L4 46.33-1.00 22.82 4 191 228812 | A 0.000 228.812 228812 100.00 0.000 0.000
B 0.000 228812 100.00
C 0.000 228,812 160.00
Tower Pressure - With Ice |
Gy = 1690
Section z Kz q. tz Ag F Ar Ag Ang Leg Cady Cida
Elevation a % In Cut
¢ Face Face
fi i psf in ks e i 7 ’ Fis i
L1 158.00- 143.63] 1,522 21 0.5000 53910] A 0.000 53.910 53.910 100.00 0.000 0.000
131.00 B 0.000 53.910 100.00
C 0.000 53.910 100.00
L2 131.00-93.25 I11.18] 1415 20 0.5000] 107.623] A 0.000 107.623 107.623 160.00 0.000 0.000
B 0.000 107.623 100.00
C 0.000 107.623 100.00
L393.2546.33 63.06] [.235 17 0.5000] i185.065| A 0.000 185.065 185.065 100,00 0.000 D_OOOH
B 0.000 185.065 F00.00
C 0.000 185.065 100.00
L446.33-1.060 22.82 | 14 0.5000{ 232.590| A 0,000 232,590 232,590 100.00 0.000 0.000
B 0.000 232.590 100.00
C 0.000 232.590 100.00
| Tower Pressure - Service
Gy =169
Section z Kz q. Ag F Ar Ar Asg Leg Cyda Cads
Elevation a % In Out
c Face Face
i fi psf | e i s 7 yid
L1 158.00- 143.63 | 1.522 [0 51660 A 0.00G 51.660 51.660 £00.00 0.000 0.000
13100 B 0.000 51.660 100.00
C 0.000 51.660 100.60
L2 131.00- 111.18] 1415 9] 104478¢ A 0.000 104.478 104.478 100.00 0.000 0.000
93.25 B 0.000 104,478 100.00
C (.000 104.478 100.00
L3 93.2545,33 69.06 | 1.235 8| 181155 A 0.000 18L.155 1EB1.155 100.00 0.000 0.000
B 0.060 181.E55 100.00
C 0.000 181.155 100.00
14 46.33-1.00 22.82 1 6] 228.812] A 0.000 228.812 228,812 100.00 0.000 0.000
B 0.000 228812 100.00
C 0.000 228.812 160.00
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URS Corporation Project ) Date

500 Enterprise Drive, Suite 3B 150 Wiliow Street, Hamden, CT 16:07:23 02/06/08
Rocky Hill, CT 06067 Client Designed by
Phone; (860) 529-8882 Verizon Wireless Staff

FAX: (860) 529-3991

Tower Forces - No ice - Wind Normal To Face

Section Add Self F e Cr Rp De Dy Ag F w Crrl.
Elevation Weight Weight a Face
c
S K K e yis K pif
L1 158.00- 0.51 1.25| A 1] 065 1 1 l 51.660 1.60 59.18| C
131.00 B I 065 1 1 | 51.650
C 1| 065 i 1 | 51.660
L2131.00- 0.96 3441 A 1] 045 1 1 1 104.478 3.00 7946 C
93.25 B 1 0.65 1 [ 1 104.478
C 1| 065 1 1 1 104.478
L393.25- 1.20 11.14] A 1| 065 1 1 1 181.155 4.52 96.36| C
46.33 B [ 0.65 1 1 | 181.155
C 1 0.65 1 1 1 181.155
14 46.33-1.00 0.99 1466 A 1 0.65 1 1 1 228.812 4.68 103.27 C
B 1y 065 1 1 ] 228.812
C 1] 065 i 1 l 228812
Sum Weight: 3.65 32.50 OTM 968.24 13.80
kip-ft
B Tower Forces - No Ice - Wind 45 To Face
Section Add Self F e Cr Re Dy Dy Az F w Cirl.
Elevation Weight Weight a Face
¢
f K K e s K pif
L1 158.00- Q.51 1.251 A { 0.65 | 1 1 51.660 1.60 59.18 C
131.00 B 1] 065 I 1 1 51.660
C 1] 045 [ 1 I 51.660
L2 131.00- 0.96 544 A 1| 065 1 t | 104478 3.00 7946 C
93.25 B 1 0.65 1 1 1 104.478
C 1| 065 1 1 1 164.478
L3 93.25- 1.20 11.141 A 1 0.65 1 1 1 181.155 4.52 96.36 C
4633 B 11 065 1 | 1 181.155
C 1j 0865 i 1 1 181.155
L4 46.33-1.00 0.99 1466 | A 1| 085 1 1 i 228.812 4.68| 103.27] C
B 1| 065 1 1 1 228812
C 1| 065 1 1 | 228.812
Sum Weight: 3.65 32.50 OT™ 968.24 13.80
kip-ft

Tower Forces - No Ice - Wind 60 To Face

Section Add Seif F e Cr Re Dr Dy Ag F w Cirl
Elevation Weight Weight a Face
¢
pii K K e fid X pif
L1 158.00- 0.51 125] A 1| 065 1 1 1 51.660 1.60 59.18) C
131,00 B 1] 065 1 1 1 51.660
C 1{ 065 1 1 1 51.660
L2 131.00- 0.96 544| A 1{ 0.65 1 | 1 104.478 3.00 1946 C
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. Project Date
URS Corporation
500 Bnterprise Drive, Sutte 38 150 Willow Street, Hamden, CT 16:07:23 02/06/08
Rocky Hill, CT 06067 Client Designed by
Phone: (860) 529-8882 Verizon Wireless Staff
FAX: (860) 529-3991

Section Add Self F e Cr Re De Dy Ag F w Cerl.
Elevation Weight Weight a Face
¢
£ X K e s K pif
93.25 B 1} 065 1 1 1 104.478
c I] 065 1 1 1 104.478
L3 93.25- 1.20 1114 ]| A 1] 065 1 1 1 181.155 4.52 96.36 C
46.33 B 1] 065 1 i i 181.155
C 1 0.65 i i 1 181.155
L4 46.33-1.00 0.99 1466 | A Iy 065 1 1 1 228.812 468 103.27 c
B i| 065 1 1 1 228.812
C Il 065 ] [ | 228.812
Sum Weight: 3.65 32.50 OT™M 968.24 13.80
kip-ft

Tower Forces - No Ice - Wind 90 To Face

Section Add Self F e Cr Ra Dp Dy Ag F w Cirl.
Elevation Weight Weight a Face
c
f K K e Nid K pif
[.1 158.00- 0.51 125 A 1 0.65 i 1 1 51.660 1.60 59.18 C
131.00 B 1 0.65 { 1 I 51.660
C 1| 065 1 1 1 51.660
L2131.00- 0.96 5441 A I 0.65 1 i H 104,478 3.00 79.46 C
9325 B 1 0.65 1 1 1 104.478
C 1 0.65 1 1 1 104.478
L3 93.25- 1.20 11.14| A 1 065 1 I I [81.155 4.52 96.36 c
46.33 B 1| 065 1 I 1 181.155
C 1 0.65 1 1 1 181.155
£446.33-1.00 0.99 1466 A l 0.65 1 1 1 228.812 4.68 103.27 C
B 1 0.65 1 1 1 228812
C 1| 065 1 1 1 228212
Sum Weight: 3.65 32.50 OTM 968.24 13.80
kip-ft
| Tower Forces - With Ice - Wind Normal To Face
Section Add Self F 4 Cr Rp De Dy Ae F w Cirl.
Elevation Weight Weight a Face
c
Ji K K e id K pif
L1 158.00- 0.51 1641 A 1 0.65 1 1 1 53910 1.25 46.32 C
131.00 B 1| 065 1 1 1 53910
C 1 0.65 1 1 i 53.910
L2 131.00- 0.96 623 A 1 0.65 I 1 i 107.623 232 61.39 C
93.25 B 1| 065 [ 1 1 107.623
C 1 0.65 1 1 i 167.623
L3 93.25- 1.20 1250 A 1 0.65 1 1 1 185.065 346 73.83 C
4633 B 1| 065 | 1 1 185.065
C 1 0.65 1 1 1 185.065
L4 46.33-1.00 0.99 1637 A 1 0.65 1 1 f 232.5%0 3.57 78.73 C
B 1 0.65 1 1 l 232.590
C I 0.65 1 1 1 232590
Sum Weight: 3.65 36.74 OTM 747.34 10.60
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URS Corporation Project . Date
500 Enterprise Drive, Suite 3B 150 Willow Street, Hamden, CT 16:07:23 02/06/08
Rocky Hill, CT 06067 Client Designed by
Phone: (860) 329-8882 Verizon Wireless Staff
FAX: (860) 529-399] 8
Section Add Seb“ F 4 Cr Rr D¢ Dy A F w Crrl,
Elevation Weight Weight a Face
c
ft K K e ks K pif
kip-ft
Tower Forces - With Ice - Wind 45 To Face
Section Add Self F e Cr Ry Dre Da Ag F W Cirl
Elevation Weight Weight a Face
c
St K K e 7 K pif
L1 158.00- 0.51 1.641 A 1 0.65 1 1 1 53.910 1.25 46.32 C
131.00 B 1 0.65 1 1 1 53.910
C 1 0.65 i 1 1 53.910
L2 131.00- 0.96 6231 A 1 0.65 ! 1 1 107.623 2.32 61.39 C
93.25 B 1 0.65 1 1 I 107.623
C t 0.65 | 1 [ 107.623
L3 93.25- 1.20 1250 A { 0.65 1 ; 1 185.065 3.46 73.83 C
46.33 B 1 0.65 1 ! 1 [85.065
C 1 0.65 1 1 1 185.065
L4 46.33-1.00 0.99 1637 | A 1 0.65 1 1 1 232,590 3.57 78.73 C
B 1 0.65 1 1 1 232.590
C 1 0.65 1 1 1 232.5%0
Sum Weight: 3.65 36.74 OTM 747.34 10.60
kip-ft
Tower Forces - With Ice - Wind 60 To Face
Section Add Self F e Cr Ry Dr D» Ag F w Cirl.
Elevation Weight Weight a Face
c
7 K K e # K pif
L1 158.00- 0.51 64| A 1 0.65 i 1 { 53.910 1.25 46.32 C
131.00 B I 0.65 1 1 1 53.210
C 1 0.65 1 1 1 53.910
L2 131.00- 0.96 623 A 1 0.65 [ 1 1 107.623 232 61.39 c
93.25 B 1 0.65 1 1 1 107.623
C 1 0.65 1 ; 1 107.623
L3 93.25- 1.20 1250 | A l 0.65 l I [ 185.065 346 73.83 C
46.33 B 1 0.65 1 1 i [85.065
C 1 0.65 1 I 1 185.065
£4 46.33-1.00 0.99 16371 A 1 0.65 1 l l 232.590 31.57 78.73 C
B 1 0.65 1 1 1 232,590
C 1 0.65 1 1 1 232.590
Sum Weight: 3.65 36.74 OT™M 747.34 10.60
) kip-ft

Tower Forces - With Ice - Wind 90 To Face
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. Project Date
URS Corporation
500 Enterprise ﬁ,,.ve, Suite 3B 150 Willow Street, Hamden, CT 16:07:23 02/06/08
Rocky Hill, CT 06067 Client Designed by
Phone: (860) 529-8882 Verizon Wireless Staff
FAX: (860) 529-399] a
Section Add Self F Cr R De Dz Ae F w Cirl.
Elevation Weight Weight a Face
ol
] K X e Vs K pif
L1 158.00- 0.51 164 A 1] 065 1 1 1 53.910 125 4632 C
131.00 B 1| 065 I 1 1 53.910
C 1| 065 1 1 1 53.910
L2 131.00- 0.96 623| A 1] o065 1 | 1 107.623 232 6139 ¢
93.25 B 1| 065 1 1 1 107.623
C 1| oe6s 1 1 1 107.623
L3 93.25- 1.20 1250 A 1 065 1 1 1 185.065 346| 7383 C
46.33 B 1| 065 1 1 1 185.065
C 1| 065 1 1 1 185,065
L4 46.33-1.00 0.99 1637] A 1] 065 1 1 1| 232590 3571 M1 c
B il 063 1 | 1] 232590
c 1| o065 1 1 1| 232590
Sum Weight: 3.65 36.74 OTM 747.34 10.60
kip-ft
Tower Forces - Service - Wind Normal To Face
Section Add SEI_'f F Cr Re Dre Dy Ae F w Cerl.
Elevation Weight Weight a Face
[+
Jil K K e Fis X ol
L1 158.00- 0.51 1.25| A 1] 065 1 1 1 51.660 055 20438 C
131.00 B 1| 065 1 | 1 51.660
C 1| oss I 1 1 S1.660
L2 131.00- 0.96 544 A 1] o0ss i 1 1 104.478 104 2748 cC
93235 B 1] 065 1 1 1 104.478
C 1| 065 1 1 1 104.478
13 93.25- 1.20 11147 A 1| os6s 1 1 1 181.155 156 3334 cC
46.33 B 1] 065 | 1 1 181.155
C 1] 065 1 1 1 181.155
L4 46.33-1.00 0.99 1466 ) A 1| 065 1 1 1| 228812 162| 3574f C
B 1| o065 I 1 1| 228812
C 1| oss ! I 1] 228812
Sum Weight: 3.65 32.50 OT™ 33503 478
kip-&
Tower Forces - Service - Wind 45 To Face
Section Add Se{f F Cr Ra Dr Dy As r w Crrl.
Elevation Weight Weight a Face
C
f K K e s K pif
L1 158.00- 0.51 125] A 1| 065 1 1 1 51.660 055] 2048 C
131.00 B 1] o065 1 1 1 51.660
C 1l o065 1 1 1 51.660
L2 131.00- 0.96 544 A 1| oss 1 1 1 104.478 04| 2748 ¢
93.25 B 1| o063 1 1 1 104.478
C 1] o065 1 1 1 104.478
1393.25- 1.20 11.14§ A 1] 065 1 1 1 181.155 156 3334| ¢
46.33 B 1| 065 ] 1 1 181.155
C 1| o065 1 1 1 181.155
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, Project Date
URS Corporation
500 Enterprise ﬁm Suite 3B 150 Witlow Street, Hamden, CT 16:07:23 02/06/08
Rocky Hill, CT 06067 Client Designed by
Phone: (860) 529-8882 Verizon Wireless Staff
FAX: (860) 529-399] a
Section Add Self F e Cr Ry Dy Dy Ag F w Cirl.
Elevation Weight Weight a Face
[}
St K K e yia K plf
L4 46.33-1.00 0.99 1466 | A 1{ 065 1 1 1] 228812 1.62] 3574 C
B 1| o065 1 { 1] 228812
C 1| 665 1 1 1] 228812
Sum Weight: 3.65 32.50 OTM 335.03 4.78
kip-ft
Tower Forces - Service - Wind 60 To Face
Section Add Self F e Cr R Dy Dy Ag F w Ctri.
Elevation Weight Weight a Face
c
fi K K e s K pif
L1 158.00- 0.51 125 A 1 o0ss 1 1 1 51.660 0.55| 2048] C
131.00 B 1| oss 1 1 1 51.660
c 11 o065 1 1 1 51.660
L2 131.00- 0.96 5441 A 1§ 065 I 1 1 104.478 104 2749 c
9325 B 1| o065 1 1 1 104.478
C 1| o065 1 I 1 104.478
L3 93.25- 1.20 1H.14] A 1| o065 1 1 1 181.155 1561 3334] C
4633 B 1| os6s 1 1 1 181.155
C 1| oss 1 | 1 181.155
L4 46.33-1.00 0.99 1466 | A 1] 065 1 1 1| 2283812 162 3574 C
B 1] 065 1 1 1| 2283812
C i 065 | 1 1] 228812
Sum Weight: 3.65 32.50 OTM 335.03 4.78
kip-ft
Tower Forces - Service - Wind 90 To Face
Section Add Self F e Cr Ra Dy Dy Ag F W Crrl.
Elevation Weight Weight a Face
c
f K K e s K g
L1 158.00- 0.51 125] A 1{ 065 1 1 1 51.660 055 2048 C
131.00 B 1 063 1 1 1 51.660
c L] 063 1 1 1 51.660
12 131.00- 0.96 544 A 1] o635 1 1 1 104.478 104 2749] <C
93.25 B 1] o065 1 1 i 104.478
C 1] o065 1 i 1 104.478
L3 93.25- 1.20 11.14{ A 1| 065 1 | 1 181.155 156§ 3334 C
4633 B 1] 065 1 ! 1 181.155
C 1t 0s6s 1 1 I 181.155
L4 46.33-1.00 0.99 1466 A 1| 065 1 1 1| 228812 1.62] 35747 C
B 1| o065 1 1 I{ 228812
C 1| 065 1 1 1{ 228812
Sum Weight: 3.65 32.50 OTM 335.03 4.78
Kip-ft
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. Project Date
URS Ci 1f
500 Btonprise Drive. Sufte 33 150 Willow Street, Hamden, CT 16:07:23 02/06/08
Recky Hill, CT 06067 Client Designed by
Phone: (860} 529-8882 Verizon Wireless Staff
FAX: (860) 529-3991

Force Totals

Load Vertical Sum of Sum of Sum of Sum of Sum of Torques
Case Forces Forces Forces Overturning Overturning
X zZ Moments, M, Moments, M.
kip-fi
Leg Weight ;
Bracing Weight

Total Member Self-Weight
Total Weight
Wind 0 deg - No Ice

-13.05

Wind 30 deg - No Ice 10.80 -1844.29 -1079.95
Wind 45 deg - No Iec 15.22 -1509.79 -1520.51
Wind 60 deg - No Ice 18.61 -1072.41 -1857.45
Wind 90 deg - No Ice 21.44 -13.18 -2137.22
Wind 120 deg - No Icc [8.52 1049.56 -1844.31
Wind 135 deg - No fce 15.10 1491.12 -1501.92
Wind 150 deg - No Ice 10.64 1831.07 -1057.18
Wind 180 deg - No Ice 0.09 2121.93 13.24
Wind 210 deg - No [ce -10.80 1844.21 1080.14
Wind 225 deg - No [ce -15.22 150%.71 1520.70
Wind 240 deg - No Ice -18.61 1072.33 1857.64
Wind 270 deg - No Ice -21.44 13.11 2137.41
Wind 300 deg - No Ice -18.52 -1049.64 [844.49
Wind 315 deg - No Iec -15.10 -1491.20 1502.11
Wind 330 deg - No lee -10.64 31.14 1057.37

Member Ice

Total Weight Ice

Wind 0 deg - Ice

Wind 30 deg - Ice
Wind 45 deg - Icc
Wind 60 deg - Ice
Wind 90 deg - Tce
Wind 120 deg - [ce
Wind 135 deg - Ice
Wind £50 deg - Iee
Wind [80 deg - Ice
Wind 210 deg - Ice
Wind 225 deg - Ice
Wind 240 deg - Ice
Wind 270 deg - Ice
Wind 300 deg - Ice
Wind 315 deg - Ice
Wind 330 deg - lce
Total Weight

Wind 0 deg - Service
Wind 30 deg - Service
Wind 45 deg - Service
Wind 60 deg - Service
Wind 90 deg - Service
Wind 120 deg - Service
Wind 135 deg - Service
Wind 150 deg - Service
Wind 180 deg - Service
Wind 210 deg - Service
Wind 225 deg - Service
Wind 240 deg - Service
Wind 270 deg - Scrvice
Wind 300 deg - Service
Wind 315 deg - Service
Wind 330 deg - Service

0.
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Load Combinations

Comb.

g

Description

R =R R T S P N

Dead Only

Dead+Wind 0 deg - No Ice
Dead+Wind 30 deg - No Ice
Dead+Wind 45 deg - No Ice
Dead+Wind 60 deg - No Ice
Dead+Wind 90 deg - No Ice
Dead+Wind 120 deg - No Ice
Dead+Wind 135 deg - Ne Ice
Dead+Wind 150 deg - No Ice
Dead+Wind 180 deg - No Ice
Dead+Wind 210 deg - No lce
Dead+Wind 225 deg - No Ice
Dead+Wind 240 deg - No Ice
Dead+Wind 270 deg - No Ice
Dead+Wind 300 deg - No Ice
Dead+Wind 315 deg - No Iece
Dead+Wind 330 deg - No Ice
Dead+lcetTemp

Dead+Wind 9 degt+leet+Temp
Dead+Wind 30 deg+lcet+Temp
Dead+Wind 45 degtlcetTemp
Dead+Wind 60 deg+lce+Temp
Dead+Wind 90 deg+icet+Temp
Dead+Wind 120 deg+lce+Temp
Dead+Wind 135 deg+Hcet+Temp
Dead+Wind 150 degtlce+Temp
Dead+Wind 180 deg+lce+Temp
Dead+Wind 210 deg+Ice+Temp
Dead+Wind 225 deg+lcet+Temp
Dead+Wind 240 degticet+Temp
Dead+Wind 270 degHcetTemp
Dead+Wind 300 deg+ice+Temp
Dead+Wind 315 deg+lce+Temp
Dead+Wind 330 deg+lcetTemp
Dead+Wind 0 deg - Service
Dead+Wind 30 deg - Service
Dead+Wind 45 deg - Service
Dead+Wind 60 deg - Service
Dead+Wind 90 deg - Service
Dead+Wind 120 deg - Service
Dead+Wind 135 deg - Service
Dead+Wind 150 deg - Service
Dead+Wind 180 deg - Service
Dead+Wind 210 deg - Service
Dead+Wind 225 deg - Service
Dead+Wind 240 deg - Service
Dead+Wind 270 deg - Service
Dead+Wind 300 deg - Service
Dead+Wind 315 deg - Service
Dead+Wind 330 deg - Service

Maximum Member Forces
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Section Elevation Component Condition Gov. Force Major Axis  Minor Axis
No. N Type Load Moment Moment
Comb. K kip-fit kip-ft
L1 158 -131 Pole Max Tension 1 0.00 0.00 0.00
Max. Compression 18 -8.70 -0.03 .06
Max. Mx ] -5.86 -169.67 1.08
Max. My 10 -5.86 1.69 -168.39
Max. Vy 14 9.12 [69.65 -1.15
Max. Vx 10 9. 1.09 -168.39
Max. Torque 4 0.88
L2 131-93.25 Pole Max Tension 1 0.00 0.00 0.00
Max. Compression 18 -15.12 -0.03 0.06
Max, Mx 6 -11.61 -549.55 444
Max. My 10 ~11.62 445 -544.40
Max. Vy 14 -11.95 549.52 4.50
Max. Vx 2 -11.85 -449 54436
Max. Torque 4 0.88
L3 93.25-46.33 Pole Max Tension 1 0.00 0.00 0.00
Max. Compression 18 -27.70 © 003 0.06
Max. Mx & -23.03 -1182.54 8.62
Max, My 10 -23.04 8.63 -1172.57
Max, Vy 14 -16.19 1182.51 -8.66
Max. Vx 2 -16.09 8.65 1172.53
Max. Torque 4 0.88
L4 46.33-1 Pole Max Tension 1 0.00 0.00 6.00
Max. Compression 18 47.34 0.11 0.15
Max. Mx 14 -40.90 2172.95 -13.36
Max. My 2 -40.90 -13.30 2157.26
Max. Vy 14 -21.45 2172.95 -13.36
Max. Vx 2 -21.34 -13.30 2157.26
Max. Torque 4 110
Maximum Reactions
Location Condition Gov. Vertical Horizontal, X Horizontal, Z
Load K X K
Comb.
Pole Max. Vert 23 47.34 -17.10 0.07
Max. Hy i4 40.90 21.44 0.09
Max. H, 2 40.90 -0.09 21.33
Max. M, 2 215726 -0.09 21.33
Max. M, 6 2172.76 -21.44 0.09
Max, Torsion 4 1.10 -15.22 15.15
Min, Venrt 46 40.90 644 -3.72
Min. H, 6 40.90 2144 0.09
Min. H, 10 40.90 0.0% -21.33
Min. M, 10 -2157.18 0.09 -21.33
Min. M, 14 2172.95 2144 0.09
Min. Torsion 12 -1.10 15.22 -15.15
B Tower Mast Reaction Summary
Load Vertical Shear, Shear; Overturning Overturning Torque
Combination Moment, M, Moment, M,
K K kip-ft Kp-fi kip-ft
Dead Only 40.90 0.00 0.00 0.04 0.09 0.00
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Load Vertical Shear, Shear. Overturning Overturning Torgue
Combination Momeni, M, Moment, M.
K K K kip-fi Kip ft kip-ft

Dead+Wind 0 deg - No Ice 40.90 0.09 -21.33 -2157.26 -13.30 -0.82
Dead+Wind 30 deg - No Ice 40.90 10.80 -18.52 -1874.94 -1097.93 -1.08
Dead+Wind 45 deg - No Ice 40.90 15.22 -15.15 -1534.89 -1545.82 -1.10
Dead+Wind 60 deg - No Ice 40.90 18.61 -10.74 -1090.24 -1888.35 -1.05
Dead+Wind 90 deg - No Iee 4090 21.44 -0.09 -13.43 -2172.76 0.73
Dead+Wind 120 deg - No Ice 4090 18.52 10.59 1066.97 -1874.96 022
Dead+Wind 135 deg - No Iee 40.90 15.10 15.02 1515.88 -1526.88 0.06
Dead+Wind 150 deg - No lec 40.90 16.64 1843 1861.48 -1074.74 034
Dead+Wind 180 deg - No ice 40.99 0.09 21.33 2157148 1349 0.8¢
Dead+Wind 210 deg - No Ice 40.90 -10.80 18.52 1874.86 1098.12 1,07
Dead+Wind 225 deg - No Ice 40.90 -15.22 15.15 153481 1546.00 1.10
Dead+Wind 240 deg - No Ice 40.90 -18.61 10.74 1090.17 1888.53 1.05
Dead+Wind 270 deg - No Ice 40.90 «21.44 0.09 13.36 217295 0.74
Dead+Wind 300 deg - No Icc 4090 -18.52 -H}L59 -1067.05 1875.15 0.23
Dead+Wind 315 deg - No Ice 40.90 -15.10 -15.02 -1515.96 1527.07 .06
Dead+Wind 330 deg - No [ce 40.90 -10.64 -1843 -1861.55 107493 034
Dead+lce+Temp 47.34 0.00 0.00 £0.15 o1 0.00
Dead+Wind 0 deg+lce+Temp 47.34 0.07 -17.02 -1764.63 -10.29 0.71
Dead+Wind 30 deg+lcetTemp 47.34 8.61 -14.77 -1533.43 -897.14 -0.83
Dead+Wind 45 degtlce+Temp 47.34 12.14 -12.08 -1255.18 -1263 .41 0.81
Dead+Wind 60 degtlce+Temp 47.34 14.84 -8.57 -891.40 -1543.57 0.73
Dead+Wind 90 deg+Ice+Temp 47.34 17.10 -0.07 -10.55 -1776.38 0.44
Dead+Wind 120 deg+Ice+Temp 47.34 14.77 845 873.08 -£533.18 -0.03
Dead+Wind 135 degt+lcet+Temp 47.34 12.04 11.98 §240.17 -1248.711 0.19
Dead+Wind 150 deg+lcet+Temp 47.34 8.4 1470 1522.74 -879.13 0.39
Dead+Wind 180 deg+lce+Temp 47.34 £0.07 17.02 [764.33 10.51 0.70
Dead+Wind 210 deg+lce+Temp 47.34 -8.61 14.77 1533.13 §67.36 0.83
Dead+Wind 225 deg+Icet+Temp 47.34 -12.14 12.08 1254.88 1263.63 0.81
Dead+Wind 240 deg+Ice+Temp 47.34 -14.84 8.57 891.10 £543.79 0.73
Dead+Wind 270 deg+lcetTemp 47.34 -17.10 0.07 10.25 [776.60 0.44
Dead+Wind 300 degtlce+Temp 47.34 -14.77 -8.45 -873.39 1533.40 0.03
Dead+Wind 315 deg+lce+Temp 47.34 -12.04 -11.98 -1240.48 1248.93 0.18
Dead+Wind 330 deg+Ice+Temp 4734 -8.49 -14.70 -1523.04 879.35 0.39
Dead+Wind 0 deg - Service 40.90 0.03 -7.38 -746.60 -4.54 .28
Dead+Wind 30 deg - Service 40.90 374 -6.41 -648.90 -379.91 0.37
Dead+Wind 45 deg - Service 40.90 5.27 -5.24 -531.21 -534.91 0.38
Dead+Wind 60 deg - Service 40.90 6.44 -3.72 -377.33 -653.45 £.36
Dead+Wind 90 deg - Service 40.90 7.42 -0.03 4.67 -151.88 £.25
Dead+Wind 120 deg - Service 40.90 6.41 3.66 369.23 -648.82 .08
Dead+Wind 135 deg - Scrvice 40.90 522 5.20 524.58 -528.35 0.02
Dead+Wind 150 deg - Service 40.90 3.68 6.38 644.18 -371.88 0.12
Dead+Wind 180 deg - Service 40,90 -0.03 738 746.52 4.73 0.28
Dead+Wind 210 deg - Service 40.90 -3.74 6.41 648.82 380.09 0.37
Dead+Wind 225 deg - Service 40.90 -5.27 524 531.14 535.10 0.38
Dead+Wind 240 deg - Service 40.90 6.44 372 377.26 653.64 0.36
Dead+Wind 270 deg - Service 40.90 -7.42 0.03 4.60 752.07 0.25
Dead+Wind 300 deg - Service 40,90 6.41 -3.66 -369.30 649.00 0.08
Dead+Wind 315 deg - Service 40.90 5.22 -5.20 -524.66 528.54 0.02
Dead+Wind 330 deg - Service 40.90 -3.68 -6.38 -644.26 37207 -0.12

Solution Summary

Sum of Applied Forces Sum of Reactions
Load PX PY PZ PX PY PZ % Error
Comb. K K K K K K
I 0.00 -40.90 0.00 0.00 40.90 0.00 0.000%
2 0.09 -40.90 -21.33 -0.09 40.90 21.33 0.000%

3 10.80 <40.90 -18.52 -10.80 40.90 18.52 0.000%
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Sum of Applied Forces Sum of Reactions
Load PX PY PZ PX PY PZ % Error
Comb. K K K K K K
4 15.22 -40.90 -15.15 -15.22 40.90 15.15 0.000%
5 18.61 -40.90 -10.74 -18.61 40.90 10.74 0.000%
6 21.44 -40.90 -0.09 -21.44 40.90 0.09 0.000%
7 18.52 -40.90 10.59 -18.52 40.90 -10.59 0.000%
8 15.10 -40.90 15.02 -15.10 40.90 -15.02 0.000%
g 10.64 -40.90 18.43 -10.64 40.90 -18.43 0.000%
10 0.09 -40.50 21.33 .09 40.90 -21.33 0.000%
11 -10.80 -40.50 18.52 10.80 40.90 -18.52 0.000%
12 -15.22 -40.90 15.15 15.22 40.90 -15.15 0.000%
13 -18.61 -40.90 10.74 18.61 40.90 -10.74 0.000%
14 -21.44 -40.90 0.09 21.44 40.90 -0.09 0.000%
15 -18.52 -40.90 -10.59 18.52 4090 10.59 0.000%
16 -15.10 -40.90 -15.02 15.10 40.90 15.02 0.000%
17 -10.64 -40.90 -18.43 10.64 40.90 18.43 0.000%
18 0.00 47.34 0.00 0.00 4734 0.00 0.000%
19 0.07 47.34 -17.02 -0.07 47.34 17.02 0.000%
20 8.61 47.34 -14.77 -8.61 47.34 14.77 0.000%
2] 12.14 -47.34 -12.08 -12.14 47.34 12.08 0.000%
22 14.84 -47.34 -8.57 -14.84 47.34 8.57 0.000%
23 i7.10 4734 -0.07 -17.10 47.34 0.07 0.000%
24 14.77 -47.34 B.45 -14.77 47.34 -8.45 0.000%
25 12.04 47.34 11.98 -12.04 4734 -11.98 0.000%
26 8.49 47.34 14.70 -8.49 47.34 -14.70 0.000%
27 0.07 -47.34 17.02 0.07 47.34 -17.02 0.000%
28 -8.61 -47.34 14.77 8.61 47.34 -14.77 0.600%
29 -12.14 -47.34 12.08 12.14 47.34 -12.08 0.000%
30 -14.84 -47.34 8.57 14.84 4734 -8.57 0.000%
31 -17.10 -47.34 0.07 17.10 47.34 £0.07 0.000%
32 -14.77 -47.34 -8.45 14.77 47.34 845 0.000%
33 -12.04 -47.34 -11.98 12.04 47.34 11.98 0.000%
34 -5.49 -47.34 -14.70 849 47.34 14.70 0.000%
35 0.03 -40.90 -1.38 0.03 40.90 7.38 0.000%
36 3.74 -40.90 -6.41 -3.74 40.90 6.41 0.000%
37 527 -40.90 -5.24 -5.27 40.90 524 0.000%
38 6.44 -40.90 -3.72 £.44 40.90 3.72 0.000%
39 7.42 -40.90 -0.03 -7.42 40.90 0.03 0.000%
40 6.41 -40.90 3.66 641 40.90 -3.66 0.000%
41 522 -40.90 5.20 =522 40.90 -5.20 0.000%
42 3.68 -40.90 6.38 -3.68 40.90 -6.38 0.000%
43 0.03 -40.90 7.38 0.03 40.90 -7.38 0.000%
44 -3.74 -40.90" 6.41 3.74 40,90 6.41 0.000%
43 -5.27 -40.90 5.24 527 40.90 -5.24 0.000%
46 -6.44 -40.90 372 6.44 40.90 -3.72 0.000%
47 -7.42 -40.90 0.03 742 40.90 0.03 0.000%
48 £.41 -40.50 -3.66 6.41 40.90 3.66 0.000%
49 -5.22 -40.90 -5.20 522 40.90 5.20 0.000%
50 -3.68 -40.90 -6.38 3.68 40.90 6.38 0.000%
| Non-Linear Convergence Results
Load Converged? Number Displacement Force
Combination of Cycles Tolerance Tolerance
i Yes 4 0.00000001 0.00000001

2 Yes 4 0.00000001 0.00005126
3 Yes 4 0.00000001 0.00054800
4 Yes 4 0.00000001 0.00067260
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5 Yes 4 0.00000601 0.00062785
6 Yes 4 0.00000001 0.06006846
7 Yes 4 0.60000001 0.00055079
g Yes 4 0.00000001 0.00064205
9 Yes 4 0.00000001 0.00054866
10 Yes 4 0.00000001 0.00006900
11 Yes 4 0.00000001 0.00062523
12 Yes 4 0.00000001 0.00067125
i3 Yes 4 0.00000001 0.60054885
14 Yes 4 0.00000001 0.00005051
15 Yes 4 0.00000001 0.00057175
i6 Yes 4 000000001 0.00064199
17 Yes 4 0.00000001 0.00057045
18 Yes 4 0.0000000i 0.00000001
19 Yes 4 0.00000001 0.00073681
20 Yes 3 0.00000001 0.00003286
21 Yes 5 0.00000001 0.00003636
22 Yes 5 0.00000001 0.00003377
23 Yes 4 $.60000001 0.00074097
24 Yes 5 0.00000001 0.00003253
25 Yes 5 0.00000001 0.00003550
26 Yes 5 0.00000001 0.00003231
27 Yes 4 0.00000001 0.00073786
28 Yes 5 0.00000001 0.00003375
29 Yes 5 0.06000001 0.00003633
30 Yes 5 0.00000001 0.00003292
31 Yes 4 0.00000001 0.00074012
32 Yes 5 0.00000001 0.00003259
33 Yes 5 000000001 0.00003551
34 Yes 5 0.00000001 0.00003273
35 Yes 4 0.00000001 0.00G00988
36 Yes 4 0.00000001 0.00003037
37 Yes L] 0.00000001 0.00004041
33 Yes 4 6.00000001 .00004006
39 Yes 4 0.60000001 ¢.00001060
40 Yes 4 {.00000001 0.06003097
41 Yes 4 0.00000001 0.00003698
42 Yes 4 0.0000000 0.00003083
43 Yes 4 0.00000001 000001064
44 Yes 4 0.00000001 0.00003985
45 Yes 4 0.00000001 0.00004024
46 Yes 4 0.00006001 0.00003034
47 Yes 4 0.006000001 0.00000984
48 Yes 4 0.00000001 0.00003363
49 Yes 4 0.00000001 0.00003697
50 Yes 4 0.00000001 (.00003358
Maximum Tower Deflections - Service Wind
Section Elevation Horz Gov. Tilt Twist
No. Deflection Load
St in Comb. ° ¢
Ll 158 -131 12.960 46 0.9059 0.0027
L2 135-93.25 8.960 46 0.7139 0.0014
L3 98.75-46.33 4474 46 0.4394 0.0005
L4 53.66-1 1.246 45 0.2204 0.0002
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L

Critical Deflections and Radius of Curvature - Service Wind

Elevation Appurtenance Gov. Deflection Tilt Twist Radius of
Load Curvature
b Comb. in ° ° ¥
160.00 (4) DB950F65E-M 46 12.960 0.9059 0.0027 25064
147.00 LPA-80080/4CF 46 10.975 0.8120 00021 11392
50.00 GPS 46 1.089 0.2110 0.0002 10598
Maximum Tower Deflections - Design Wind
Section Elevation Horz. Gov. Tilt Twist
No. Deflection Load
S in Comb. ° M
L1 158 -131 37.430 13 26168 0.0079
L2 135-93.25 25,881 13 2.0624 0.0041
i3 98.75 -46.33 12.924 13 1.3271 0.0015
L4 53.66-1 3.601 13 0.6366 0.0005

L

Critical Deflections and Radius of Curvature - Design Wind

Elevation Appurtenance Gov. Deflection Tilt Twist Radius of
Load Curvature
I Comb. in ° ° Vi
160.00 (4) DB230F65E-M 13 37430 2.6168 0.0079 8710
147.00 LPA-80080/4CF 13 31.700 2.3462 0.0059 3959
50.00 GPS 13 3.148 0.5958 0.0005 3669
] Compression Checks |
L Pole Design Data ]
Section Elevation Size L L. Kir F, A Actual Allow. Ratio
No. P P, P
£ 7 f ksi in’ K K 7.
L1 158 - 131 (1) TP27.42x18.5%0.1875 27.00 0.00 0.0 39.000 15.4203 -5.85 601.39 0.010
Lz 131-93.25(2) TP39.39x25.7235x0.375 41.75 0.00 0.0 39.000 44.2947 -11.61 1727.49 0.007
L3 93.25-46.33 (3) TP54.02x36.8396x0.4375 5242 0.00 0.0 39.000 71.0700 -23.03 2771.73 0.068
L4 46.33-1(4) TP68x50.7426x0.4375 52.66 0.00 0.0 38.512 93.819¢ -40.90 3613.20 0.011

~ Pole Bending Design Data
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Section Elevation Size Actual  Actual  Allow, Ratio  Actual  Actual  Allow. Ratio
No. M, Jix Fiy Jox M, Sov Fiy Sy

¥ kip-ft ksi ksi Foe kip-ft ksi ksi Fr,
L1 158- 131 (1} TP27.42x18.5x0.1875 170.30 200715 39.000 0531 0.00 0.000 39.000  0.000
L2 131-93.25(2) TP39.39x25.7235x0.375 552.11 16.324 39.000 0419 0.00 0.000 39.000  0.000
L3 93.25-46.33 TP54.02x36.8396x0.4375  1187.51 15887 39.000 0.407 0.00 0.000 39.000  0.000
(3)
L4 46.33-1(3) TP68x50.7426x0.4375 2180.60 16.707 38.512 0434 0.00 0.000 38512 Q.000
| Pole Shear Design Data
Section Elevation Size Actual  Actual Allow.  Ratic  Actual  Actual  Allow.  Ratie
No. |4 f; Fv f; T fvr Fw f;vr
¥ K ksi ksi F, kipt ksi ksi Fo
L1 158 - 131 (1) TP27.42x18.5x0.1875 9.17 0.595 26.000 0.046 0.85 0.051 26000 0.002
L2 131-93.25(2) TP39.39x25.7235x0.375 £2.01 3.271 26.000  0.021 .85 0.012 26000 0000
L3 93.25 -46.33 TP54.02x36.83%6x0.4375 [6.25 0.229 26.000 0018 0.85 0.006 26.000  0.000
(3)
L4 4633-1(4) TP68x50.7426x0.4375 21.50 0.229 26.000 0018 [.05 0.004 26,000 0.000
B Pole Interaction Design Data l
Section Elevation Ratio Ratio Ratio Ratio Ratio Comb. Allow, Criteria
No. £ fox Joy fr S Stress Stress
¥ii P, Fie Fay £, F., Ratio Ratio
L1 158-131 (1) 0010 0.531 0.000 0.046 0.002 0.542 / 1.333 HI.34+VT ‘/'
L2 131 -93.25(2) 0.007 0,419 0.000 0.021 0.000 0.425 / 1.333 HI34VT /
L3 93.25(;)46.33 0.008 0.407 (3.000 0.018 0.000 0.416 / 1.333 HIS+VT V’
L4 46.33-1(4) 0.011 0.434 0.000 0.018 0.000 0.445 ‘/ 1.333 HIA+VT /
[ Section Capacity Table
Section Elevation Component Size Critical SF*Pottow % Pass
No. fi Type Element K Capacity Fail
L1 158 -131 Pole TP27.42x18.5x0.1875 1 -5.85 8(1.66 40.6 Pass
L2 131-93.23 Polc TP39.39x25.7235x0.375 2 -11.61 2302.74 319 Pass
L3 93.25 -46.33 Fole TP54.02x36.8396x0.4375 3 -23.03 3694.72 31.2 Pass
14 4633 -1 Pole TP68x50.7426x0.4375 4 -40.590 4816.40 334 Pass
Summary
Pole {L1) 40.6 Pass
RATING=  40.6 Pass
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Job 160’ EEI Monopole - Hamden, CT - REV 1 Project No. VZ4-032 Sheet’1_of "6 _
Description Anchor Bolt and Base Plate Analysis Computed by JRM Date (02/04/08
Checked by Date

ANCHOR BOLT AND BASE PLATE ANALYSIS

Input Data

Tower Reactions:

Qverturning Moment: OM := 2181 -ft-kips user input
Shear Force: Shear := 21 -kips user input
Avdal Force: Axial := 41-kips user input

Anchor Bolt Data:
Use ASTM AG15 Grade 75 user input

Number of Anchor Bolts = N Ni=36 user input
‘Diameter of Bolt Circle: Dy, := 76in user input
Bolt "Column” Distance: A= 3.0in user inpuit
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:=435 user input
Base Plate Data:
Use ASTM A572 Grade 60 user input
Plate Yield Strength: Fypy = 60-ksi user input
Base Plate Thickness: PlateThickness := 3.00-in user inptit
Base Plate Diameter: Dy, == 82.0-in user input
Outer Pole Diameter: Dol = 68.0in user input

P:\O8\Rev_1_Not_issued_see_readme file 4:09 PM
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Geometric Layout Data:

Distance from the center of gravity of the group to bolt in q

. ) Dy
Radius of Bolt Circle: Rye = —
2
Distance to Bolts: i=1.N
1
d:= 106« 2-1r-[—)
! N

d < Ry,sin(6)

Critical Distances For Bending in Plate:

D
Outer Pole Radius: R = pole
2

Moment Arms of Bolts
about Neutral Axds:

MA_

Effective Width of Baseplate
for Bending:

o= if(di 2 Rpge-d, - lec,om)
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uestion = d{i)
d, = 6.60-in d, = 3571-in
d, = 13.00-in d; = 3742-in
dy = 19.00-in dy = 38.00-in
d4 = 24.43-in d10 = 3742-in
d5 =29.11-in dll = 35.71-in
d6 = 32.981-in efc.
R, = 34.00-in
MA1 = 0.00-in MA7 = 1.71l-in
MA2 = 0.00-in MA3 = 342-in
MA, = 0.00-in MA9 = 4.00-in
MA4 = 0.00-in MAIO = 3.42:in
MA5 = 0.00-in MA“ = 1.71-in
MA6 = 0.00:in etc.

Dy, 2 D
EffectiveWidth := .8-2- -—2—- -

pole
2

2
J EffectiveWidth = 36.66-in
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Anchor Bolt Analysis:
Polar Moment of Inertia Iy
2 4.2
I,:= Z (di) I, =2.599 x 10 -in
i
Gross Area of Bolt:
Ay E—-DZ Ay = 3976in"
Net Area of Boit:
™ 0.9743-in}? 2
A= —-[D - ———J A, = 3.248in
4 n
Net Diameter:
2-JA,
D, = ‘l_ D,=2.03in
Jr
Radius of Gyration of Bolt:
Dy
r=— r=0.51-in
4
Section Modulus of Boit;
'IT-Dn3 3
Syi= P S, = 0.826-in
Anchor Bolt Bending Stress:
Maximum Applied Bending:
h
M, = (S e‘“)-l M, = 0.146-ftkips
N
M
fox = — fi = 2.1-ksi
Sy
Allowable Bending
Fyy == 1.333.0.60-Fy Fuy = 60.0-ksi
Note: 1.333 increase allowed per TIA/EIA
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Check Tensile Forces:

Maximum Tensile Force (Gross Area):

AllowableTension := 1.333-(0.33-A,F,)

Note: 1.333 increase allowed per TIA/EIA

Maximum Tensile Force {Net Area):

Frevarea = 1.333-(0.60-A-Fy)

Note: 1.333 increase altowed per TIA/EIA
Applied Tension:

OM-Rye  Axial
I N

MaxTension :=
P

Check Stresses:

AllowableTension = 174.9-kips

Fretarea = 194.8-kips

MaxTension = 37.1-kips

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

MaxTensi
axTension 0.19

FneLarca

Tensi
Condition := if(m < 1.00,"0K" ,"Overstresscd")

netarca

[Condition = "OK" |

P:\08\Rev_1_Not_issued_see_readme file

4:09 PM




URS Page of

Job 160" EEI Monopole - Hamden, CT - REV 1 Project No. VZ4-032 Sheet’ 5_of 6

Description Anchor Bolt and Base Plate Analysis Computed by JRM Date 02/04/08
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 holts 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= if1>2D, 1= 0.00-in Sowi= [ B if 1> 22D, fix = 0.0-ksi
0.00in otherwise 0.0ksi otherwise
Aliowable Compressive Force:
XK= 0.5
2
2-n-E
c.= [ZZ C, = 87.36
Fy
E)z
(-1 |y
2-C, K1 .
F, = ; if — <C, F, = 45.0ksi
r
K .
5 r r
3" T8e, 3
¢ 8-C.
2
12.%-E K-
L if —>C,
K1 2 r
r
Ke= 1.333F, Note: 1.333 increase allowed per TIAEIA F, = 60.0-ksi
Applied Compressive Force:
OM-Ry.  Axial
MaxCompression = » b + Nla MaxCompression = 39.4-kips
p
£ MaxCompression
2 A, £, = 12.1-ksi

Check Combined Stresses:
f, fi
=2 020
Fa Fbx
fbx

a bx

f,
S;&Eﬂiti(’“ = i{—a + — < 1.00,"0OK" ,"Ovcrstrcssed“J ICondition = "QK"
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Base Plate Analysis:

Force from Bolt(s):

OM-d

i Axial , .

fs;i = , + N C] = 7.8-kips C7 = 37.1-kips
C2 = 14.2-kips g = 38.8-kips
C3 = 20.3-kips C9 = 39.4-kips
C4 = 25.7-kips CIO = 38.8 kips
C5 = 30.5-kips C11 = 37.1kips
C6 = 34 3-kips etc.

Bending Stress in Piate:
6-Ci-MAi
fbp == fbp = 10.0-ksi

; Efﬁ:cI:ivt:‘z‘/idlzhvPl:neThickness2

Check Stresses:

fop

— =017
1.333.0.75Fyy,

£, :
Condition = iff —————— < 1.00,"OK" , "Overstressed"
1333-0.75Fy,

{Condition = "OK" |
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