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Introduction

The purpose of this report is to summarize results of a structural analysis performed on the 139 ft Monopole to

(/\) SEMAAN

ENGINEERING SOLUTIONS

reflect the change in loading by Dish Wireless.

Supporting Documents

Tower Drawing

Sabre Job #16-7133-SCB, dated July 13, 2016

Foundation Drawing

Centek Engineering Job #14216.000, dated July 28, 2016

Geotechnical Report

DET Job #2015.13, dated February 19, 2016

Foundation Analysis

Centek Engineering Project #14216.00, dated March 12, 2020

Mount Analysis

Tectonic Site #NJJER01120B, date September 17, 2021

Modifications

SES Monopole Extension Package, dated September 2, 2020
TEP PMI Site #28493, dated August 30, 2021

Tower Inventory

KGI TLF Site #28493, dated December 29, 2021

Analysis

The tower was analyzed using TNX tower analysis software. This program considers an elastic three-

dimensional model and second-order effects per ANSI/TIA-222.

Basic Wind Speed

115 mph (3-Second Gust) Vult

Basic Wind Speed w/lIce | 50 mph (3-Second Gust) w/ 1" radial ice concurrent

Code

ANSI/TIA-222-H / 2021 IBC / 2022 Connecticut State Building Code

Risk Category

Exposure Category

B

Topographic Category 1

Crest Height

0ft

Spectral Response

Ss=0.223, 51 =0.056

Site Class

C - Very Dense Soil

Ground Elevation

386.01 ft

Conclusion

Based on the analysis results, the structure meets the requirements per the applicable codes listed above. The

tower and foundation can support the equipment as described in this report.

If you have any questions or require additional information, please contact Semaan Engineering Solutions at

402-289-1888.
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Existing and Reserved Equipment

This loading is included in the analysis.

Centerline
Elevation (ft) |Qty. Antenna Mount Type Coax (in) Carrier
Mount | Equip.
9 TPAG65R-BUGDA-K
3 4478 B14 RRU
3 8843 B2/B66A RRU (2) 172"
1) Sabre C10-855-721C
140.0 | 1400 [ 3 4415 B30 RRU () slaﬁorm /R (6) 7/8" DC Cable AT&T
3 4449 B5/B12 RRU (2) 3/8" Fiber
3 DC6-48-60-18-8F
2 GPS
8 NHH-33B-R2B
3 MT6407-77A w/RRU
12 RRUS A2 Module (12) 15/8"
120.0 | 1200 | 4 B2/B66A RRH-BR049 (1) Platform w/Rail (3) Hybrid Verizon
4 B5/B13 RRH BR04C y
12 10"x7"x2" TMA
3 OVP Junction Box
Equipment to be Removed
This loading is not included in the analysis.
Centerline
Elevation (ft) |Qty. Antenna Mount Type Coax (in) Carrier
Mountl Equip.
No loading considered as to be removed
Proposed Equipment
This loading is included in the analysis.
Centerline
Elevation (ft) |Qty. Antenna Mount Type Coax (in) Carrier
Mount | Equip.
; T () Commscope MCPKE- | ), 50
110.0 | 110.0 08025-B60 DSH Snub Nose Platform ’ Y Dish Wireless
3 TA08025-B605 /Rail Cable
1 RDIDC-9181-PF-48 Wil

Install proposed coax inside the pole shaft.
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Structure Usages
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Site ID 28493
December 13, 2022
Page 3

Structural Component Controlling Usage Pass/Fail
Shaft 48% Pass
Anchor Bolts 42% Pass
Baseplate 38% Pass
Flange 46% Pass
Foundations
: . . . Analysis
Reaction Component Original Design Reactions . % of Usage
Reactions
Moment (Kips-Ft) 4,952.3 2,326.1 47%
Axial (Kips) 57.2 44.4 78%
Shear (Kips) 48.9 22.3 46%

The structure base reactions resulting from this analysis were found to be acceptable through analysis based on
geotechnical and foundation information, therefore no modification or reinforcement of the foundation will be

required.

—
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Standard Conditions

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

-- Information supplied by the client regarding the structure itself, antenna, mounts and feed line loading on the
structure and its components, or other relevant information.

-- Information from drawings in the possession of Semaan Engineering Solutions, or generated by field inspections or
measurements of the structure.

It is the responsibility of the client to ensure that the information provided to Semaan Engineering Solutions Holdings
and used in the performance of our engineering services is correct and complete. In the absence of information to the
contrary, we assume that all structures were constructed in accordance with the drawings and specifications and that
their capacity has not significantly changed from the "as new" condition.

Unless explicitly agreed by both the client and Semaan Engineering Solutions, all services will be performed in
accordance with the current revision of ANSI/TIA -222. The design basic wind speed will be determined based on the
minimum basic wind speed as prescribed in ANSI/TIA-222. Although every effort is taken to ensure that the loading
considered is adequate to meet the requirements of all applicable regulatory entities, we can provide no assurance to
meet any other local and state codes or requirements. If wind and ice loads or other relevant parameters are to be
different from the minimum values recommended by the codes, the client shall specify the exact requirement.

All services are performed, results obtained, and recommendations made in accordance with generally accepted

engineering principles and practices. Semaan Engineering Solutions Holdings is not responsible for the conclusions,
opinions and recommendations made by others based on the information we supply.
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MATERIAL STRENGTH

GRADE | Fy \

Fu | GRADE | Fy

|A572-50 [50 ksi |65 ksi

|A36 |36 ksi

|58 ksi

TOWER DESIGN NOTES

. Tower Risk Category .

O~NO DA WNE

. Tower is located in Pima County, Arizona.

. Tower designed for Exposure B to the TIA-222-H Standard.
. Tower designed for a 103 mph basic wind in accordance with the TIA-222-H Standard.
. Deflections are based upon a 60 mph wind.

. Topographic Category 1 with Crest Height of 0.00 ft
. Weld together tower sections have flange connections.
. Connections use galvanized A325 bolts, nuts and locking devices. Installation per

TIA/EIA-222 and AISC Specifications.
9. Tower members are "hot dipped" galvanized in accordance with ASTM A123 and ASTM A153

Standards.

10. Welds are fabricated with ER-70S-6 electrodes.
11. CClISeismic Note: Seismic loads generated by CCISeismic 3.2.3
12. CClISeismic Note: Seismic calculations are in accordance with TIA-222-H

13. TOWER RATING: 62.9%

ALL REACTIONS
ARE FACTORED

MAX. CORNER REACTIONS AT BASE:
DOWN: 115K

SHEAR: 15K
UPLIFT: -89 K
SHEAR: 12K
AXIAL
39K
SHEAR MOMENT
2K 235 kip-ft
SEISMIC
AXIAL
37K
SHEAR MOMENT
24K 1839 kip-ft

TORQUE 26 kip-ft

REACTIONS - 103 mph WIND
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DESIGNED APPURTENANCE LOADING

TYPE ELEVATION TYPE ELEVATION
Small Beacon 180 RRH 4x30-4T4R B13 (Verizon) 68.5
Small Beacon 180 RRH 4x30-4T4R B13 (Verizon) 68.5
12" Upright Omni (Verizon) 180 RRH 4x30-4T4R B13 (Verizon) 68.5
12" Upright Omni (Verizon) 180 RRH 4x30-4T4R B13 (Verizon) 68.5
Face Frame (Verizon) 1775 RRH 4x30-4T4R B13 (Verizon) 68.5
Face Frame (Verizon) 177.5 RRH 4x30-4T4R B13 (Verizon) 68.5
Face Frame (Verizon) 177.5 RRH 4x30-4T4R B25 (Verizon) 68.5
UHX6-59-P3A (Verizon) 141 RRH 4x30-4T4R B25 (Verizon) 68.5
10 ft Grid Dish (Verizon) 132 RRH 4x30-4T4R B25 (Verizon) 68.5
SP4-5.2NS (Verizon) 125 RRH 4x30-4T4R B25 (Verizon) 68.5
HP6-180E (Verizon) 105 RRH 4x30-4T4R B25 (Verizon) 68.5
UHX8-65-P3A (Verizon) 94 RRH 4x30-4T4R B25 (Verizon) 68.5
6 ft Grid Dish (Verizon) 90 RHSDC-3315-PF-48 (Verizon) 68.5
2 ft HP Dish (Verizon) 88 RHSDC-3315-PF-48 (Verizon) 68.5
2960.004 (Verizon) 84 RHSDC-3315-PF-48 (Verizon) 68.5
2960.004 (Verizon) 84 HEX458CW0000G (Verizon) 68.5
6’ Panel Antenna (Verizon) 84 HEX458CW0000G (Verizon) 68.5
HEX458CW0000G (Verizon) 68.5 HEX458CWO0000G (Verizon) 68.5
HEX458CW0000G (Verizon) 68.5 Sector Frame (Verizon) 68.5
HEX458CW0000G (Verizon) 68.5 Sector Frame (Verizon) 68.5
HEX458CW0000G (Verizon) 68.5 Sector Frame (Verizon) 68.5
HEX458CW0000G (Verizon) 68.5 HEX458CW0000G (Verizon) 68.5
HEX458CW0000G (Verizon) 68.5 HP4-107-P3A (Verizon) 53
HEX458CW0000G (Verizon) 68.5 RA11.7760.00 (ATI) 50
HEX458CW0000G (Verizon) 68.5 RRH 4x25-WCS-4R (ATT) 50
RRUS A2 Modules (Verizon) 68.5 RRH 4x25-WCS-4R (ATT) 50
RRUS A2 Modules (Verizon) 68.5 RRH 4x25-WCS-4R (ATI) 50
RRUS A2 Modules (Verizon) 68.5 RRH 2x40-AWS-RDEM (ATT) 50
RRUS A2 Modules (Verizon) 68.5 RRH 2x40-AWS-RDEM (ATT) 50
RRUS A2 Modules (Verizon) 68.5 RRH 2x40-AWS-RDEM (ATT) 50
RRUS A2 Modules (Verizon) 68.5 WCS-IMFT-AMT Filter (ATT) 50
RRUS A2 Modules (Verizon) 68.5 DC6-48-60-18-8F (ATT) 50
RRUS A2 Modules (Verizon) 68.5 LGP18601 TMA (ATT) 50
RRUS A2 Modules (Verizon) 68.5 LGP18601 TMA (ATT) 50
RRUS A2 Modules (Verizon) 68.5 LGP18601 TMA (ATT) 50
RRUS A2 Modules (Verizon) 68.5 LGP18601 TMA (ATT) 50
RRUS A2 Modules (Verizon) 68.5 LGP18601 TMA (ATT) 50
TMA 10"x7"x2" (Verizon) 68.5 LGP18601 TMA (ATT) 50
(Verizon) 68.5 XXQLH-654L8H8-IVT (ATT) 50
TMA 10"x7"x2" (Verizon) 68.5 XXQLH-654L8H8-iVT (ATI) 50
TMA 10"x7"x2" (Verizon) 68.5 XXQLH-654L8H8-iVT (ATT) 50
(Verizon) 68.5 RRH 4T4R B12/14 320W AHLBA 50
TMA 10"x7"x2" (Verizon) 68.5 (ATT)
TMA 10"x7"x2" (Verizon) 68.5 RRH 4T4R B12/14 320W AHLBA 50
(ATI)
(Verizon) 68.5
TMA 10°X7"x2" (Verizon) 685 al:«’r%llTAR B12/14 320W AHLBA 50
TMA 10"x7"x2" (Verizon) 68.5
RRH 4T4R B25/66 320W (ATT) 50
TMA 10°X7"x2" (Verizon) 685 RRH 4T4R B25/66 320W (ATT) 50
TMA10°x7"x2" (Verizon) 685 RRH 4T4R B25/66 320W (ATT) 50
R’iﬁiﬁ?ﬂmm 2X60 (AWS 60W) |68.5 DC6-48-6008C-EV (ATD) =
RRH 3JR52709AA 2X60 (AWS 60W) |68.5 VFALO-RRU (ATD) 50
(Verizon) VFA10-RRU (ATT) 50
RRH 3JR52709AA 2X60 (AWS 60W) |68.5 VFAL0-RRU (ATT) 50
(Verizon) DPA-65R-BUUUU-H8 (ATT) 50
RRH 3JR52709AA 2X60 (AWS 60W) |68.5 DPA-65R-BUUUU-H8 (ATT) 50
(Verizon) DPA-65R-BUUUU-H8 (ATT) 50
(R\’/R:;;;:]l)?szmgAA 2X60 (AWS 60W) |68.5 RALL.7760.00 (ATT) 50
RA11.7760.00 (ATT) 50
ﬁlz:zif_ll)?52709AA 2X60 (AWS 60W) |68.5 UXAG-107BC (Verizon) 28
HP4-180E (Verizon) 36
MATERIAL STRENGTH
GRADE Fy Fu GRADE Fy Fu
A572-50 50 ksi 65 ksi A36 36 ksi 58 ksi
TOWER DESIGN NOTES
1. Tower is located in Pima County, Arizona.
2. Tower designed for Exposure B to the TIA-222-H Standard.
3. Tower designed for a 103 mph basic wind in accordance with the TIA-222-H Standard.
4. Deflections are based upon a 60 mph wind.
5. Tower Risk Category .
6. Topographic Category 1 with Crest Height of 0.00 ft
7. Weld together tower sections have flange connections.
8. Connections use galvanized A325 bolts, nuts and locking devices. Installation per

TIA/EIA-222 and AISC Specifications.

©

Standards

. Tower members are "hot dipped" galvanized in accordance with ASTM A123 and ASTM A153
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TIA-222-H - 103 mph Exposure B
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Maximum Values

TIA-222-H - 103 mph Exposure B

Mz

Mx

Vz

VX

2000

1500

500

Global Mast Moment (kip-ft)
1000

15 20 25

10

Global Mast Shear (K)
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Twist (deg)
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Tower Input Data

The main tower is a 3x free standing tower with an overall height of 180.00 ft above the ground line.
The base of the tower is set at an elevation of 0.00 ft above the ground line.
The face width of the tower is 4.52 ft at the top and 20.78 ft at the base.
This tower is designed using the TIA-222-H standard.

The following design criteria apply:

Tower is located in Pima County, Arizona.
Tower base elevation above sea level: 2443.81 ft.
Basic wind speed of 103 mph.

Risk Category II.

Exposure Category B.

Simplified Topographic Factor Procedure for wind speed-up calculations is used.
Topographic Category: 1.

Crest Height: 0.00 ft.

Deflections calculated using a wind speed of 60 mph.
Weld together tower sections have flange connections..
Connections use galvanized A325 bolts, nuts and locking devices. Installation per TIA/EIA-222 and AISC

Specifications..

Tower members are "hot dipped" galvanized in accordance with ASTM A123 and ASTM A153 Standards..
Welds are fabricated with ER-70S-6 electrodes..

CCISeismic Note: Seismic loads generated by CCISeismic 3.2.3.

CCISeismic Note: Seismic calculations are in accordance with TIA-222-H.

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

Pressures are calculated at each section.

Stress ratio used in tower member design is 1.

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

Options

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

Use Code Stress Ratios

Use Code Safety Factors - Guys
Escalate Ice

Always Use Max Kz

Use Special Wind Profile

Include Bolts In Member Capacity
Leg Bolts Are At Top Of Section
Secondary Horizontal Braces Leg
Use Diamond Inner Bracing (4 Sided)
SR Members Have Cut Ends

SR Members Are Concentric

Distribute Leg Loads As Uniform
Assume Legs Pinned
Assume Rigid Index Plate
Use Clear Spans For Wind Area
Use Clear Spans For KL/r
Retension Guys To Initial Tension
Bypass Mast Stability Checks
\' Use Azimuth Dish Coefficients
\' Project Wind Area of Appurt.
Autocalc Torque Arm Areas
Add IBC .6D+W Combination
Sort Capacity Reports By Component
Triangulate Diamond Inner Bracing
Treat Feed Line Bundles As Cylinder
\' Ignore KL/ry For 60 Deg. Angle Legs

<2 2 <2

< 2 < 2 <

Use ASCE 10 X-Brace Ly Rules

Calculate Redundant Bracing Forces

Ignore Redundant Members in FEA

SR Leg Bolts Resist Compression

All Leg Panels Have Same Allowable

Offset Girt At Foundation

Consider Feed Line Torque

Include Angle Block Shear Check

Use TIA-222-H Bracing Resist. Exemption

Use TIA-222-H Tension Splice Exemption
Poles

Include Shear-Torsion Interaction

Always Use Sub-Critical Flow

Use Top Mounted Sockets

Pole Without Linear Attachments

Pole With Shroud Or No Appurtenances

Outside and Inside Corner Radii Are

Known
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Wind 180

l

< Leg A
Wind 90 < ,g
(:Q) OO
& S
Leg C R z £ Leg B
Face C
Wind Normal
Triangular Tower
Tower Section Geometry
Tower Tower Assembly Description Section Number Section
Section Elevation Database Width of Length
Sections
ft ft ft

Tl 180.00-160.00 4.52 1 20.00

T2 160.00-140.00 4.52 1 20.00

T3 140.00-120.00 6.56 1 20.00

T4 120.00-100.00 8.56 1 20.00

TS 100.00-80.00 10.60 1 20.00

T6 80.00-60.00 12.60 1 20.00

T7 60.00-40.00 14.66 1 20.00

T8 40.00-20.00 16.70 1 20.00

T9 20.00-0.00 18.70 1 20.00

a b
Tower Section Geometry (cont'd)
Tower Tower Diagonal Bracing Has Has Top Girt Bottom Girt
Section Elevation Spacing Type K Brace Horizontals Offset Offset
End
ft ft Panels in in

T1 180.00-160.00 4.00 X Brace No No 0.0000 0.0000
T2 160.00-140.00 4.00 X Brace No No 0.0000 0.0000
T3 140.00-120.00 5.00 X Brace No No 0.0000 0.0000
T4 120.00-100.00 6.67 X Brace No No 0.0000 0.0000
TS 100.00-80.00 6.67 X Brace No No 0.0000 0.0000

T6 80.00-60.00 6.67 X Brace No No 0.0000 0.0000
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Tower Tower Diagonal Bracing Has Has Top Girt Bottom Girt
Section Elevation Spacing Type K Brace Horizontals Offset Offset
End
ft ft Panels in in
T7 60.00-40.00 10.00 X Brace No Yes 0.0000 0.0000
T8 40.00-20.00 10.00 X Brace No Yes 0.0000 0.0000
T9 20.00-0.00 10.00 X Brace No Yes 0.0000 0.0000
Tower Section Geometry (cont’d)
Tower Leg Leg Leg Diagonal Diagonal Diagonal
Elevation Type Size Grade Type Size Grade
ft
T1 180.00-160.00 Pipe ROHN 2 STD AS572-50 Equal Angle L1 1/2x1 1/2x1/8 A36
(50 ksi) (36 ksi)
T2 160.00-140.00 Pipe ROHN 2 STD A572-50 Equal Angle L1 1/2x1 1/2x1/8 A36
(50 ksi) (36 ksi)
T3 140.00-120.00 Pipe ROHN 2.5 STD AS572-50 Equal Angle L1 3/4x1 3/4x1/8 A36
(50 ksi) (36 ksi)
T4 120.00-100.00 Pipe ROHN 2.5 X-STR A572-50 Equal Angle L3x3x3/8 A36
(50 ksi) (36 ksi)
TS 100.00-80.00 Pipe ROHN 3 STD A572-50 Equal Angle L2 1/2x2 1/2x3/16 A36
(50 ksi) (36 ksi)
T6 80.00-60.00 Pipe ROHN 3 X-STR AS572-50 Equal Angle L2 1/2x2 1/2x1/4 A36
(50 ksi) (36 ksi)
T7 60.00-40.00 Pipe ROHN 3.5 X-STR A572-50 Equal Angle L3x3x3/8 A36
(50 ksi) (36 ksi)
T8 40.00-20.00 Pipe ROHN 4 X-STR A572-50 Equal Angle L3x3x3/8 A36
(50 ksi) (36 ksi)
T9 20.00-0.00 Pipe ROHN 4 X-STR AS572-50 Equal Angle L3 1/2x3 1/2x1/4 A36
(50 ksi) (36 ksi)
Tower Section Geometry (cont'd)
Tower Top Girt Top Girt Top Girt Bottom Girt Bottom Girt Bottom Girt
Elevation Type Size Grade Type Size Grade
ft
T1 180.00-160.00 Equal Angle L1 1/2x1 1/2x1/8 A36 Single Angle A36
(36 ksi) (36 ksi)

Tower Section Geometry (cont'd)

Tower Secondary Secondary Horizontal Secondary Inner Bracing Inner Bracing Size Inner Bracing
Elevation Horizontal Type Size Horizontal Type Grade
Grade
ft
T7 60.00-40.00  Single Angle L3x3x3/8 A36 Single Angle A36
(36 ksi) (36 ksi)
T8 40.00-20.00  Single Angle L3x3x3/8 A36 Single Angle A36
(36 ksi) (36 ksi)
T9 20.00-0.00 __ Single Angle L3x3x3/8 A36 Single Angle A36
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Tower Secondary Secondary Horizontal Secondary Inner Bracing Inner Bracing Size Inner Bracing
Elevation Horizontal Type Size Horizontal Type Grade
Grade
ft
(36 ksi) (36 ksi)
Tower Section Geometry (cont'd)
Tower Gusset Gusset Gusset Grade Adjust. Factor Adjust. Weight Mult. Double Angle Double Angle Double Angle
Elevation Area Thickness A Factor Stitch Bolt Stitch Bolt Stitch Bolt
(per face) A Spacing Spacing Spacing
Diagonals Horizontals  Redundants
ft ft? in in in in
Tl 0.07 0.5000 A36 1 1 1 Mid-Pt Mid-Pt Mid-Pt
180.00-160.00 (36 ksi)
T2 0.07 0.5000 A36 1 1 1 Mid-Pt Mid-Pt Mid-Pt
160.00-140.00 (36 ksi)
T3 0.07 0.5000 A36 1 1 1 Mid-Pt Mid-Pt Mid-Pt
140.00-120.00 (36 ksi)
T4 0.07 0.5000 A36 1 1 1 Mid-Pt Mid-Pt Mid-Pt
120.00-100.00 (36 ksi)
TS 0.07 0.5000 A36 1 1 1 Mid-Pt Mid-Pt Mid-Pt
100.00-80.00 (36 ksi)
T6 80.00-60.00 0.07 0.5000 A36 1 1 1 Mid-Pt Mid-Pt Mid-Pt
(36 ksi)
T7 60.00-40.00 0.07 0.5000 A36 1 1 1 Mid-Pt Mid-Pt Mid-Pt
(36 ksi)
T8 40.00-20.00 0.07 0.5000 A36 1 1 1 Mid-Pt Mid-Pt Mid-Pt
(36 ksi)
T9 20.00-0.00 0.07 0.5000 A36 1 1 1 Mid-Pt Mid-Pt Mid-Pt
(36 ksi)
Tower Section Geometry (cont’d)
K Factors!
Tower Calc Calc Legs X K Single Girts Horiz. Sec. Inner
Elevation K K Brace Brace Diags Horiz. Brace
Single Solid Diags Diags
Angles Rounds X X X X X X X
ft Y Y Y Y Y Y Y
T1 Yes No 1 1 1 1 1 1 1 1
180.00-160.00 1 1 1 1 1 1 1
T2 Yes No 1 1 1 1 1 1 1 1
160.00-140.00 1 1 1 1 1 1 1
T3 Yes No 1 1 1 1 1 1 1 1
140.00-120.00 1 1 1 1 1 1 1
T4 Yes No 1 1 1 1 1 1 1 1
120.00-100.00 1 1 1 1 1 1 1
TS Yes No 1 1 1 1 1 1 1 1
100.00-80.00 1 1 1 1 1 1 1
T6 Yes No 1 1 1 1 1 1 1 1
80.00-60.00 1 1 1 1 1 1 1
T7 Yes No 1 1 1 1 1 1 0.5 1
60.00-40.00 1 1 1 1 1 0.5 1
T8 Yes No 1 1 1 1 1 1 0.5 1
40.00-20.00 1 1 1 1 1 0.5 1



Job Page

tnxTower REVO2 5 of 47
. . . Project Dat
Semaan Engineering Solutions rolec ae
1047 N 205th Street 21751_TUSCOn MTSO- Tuscon- AZ 09:50:10 03/23/20
A e Designed b
CFAX: KGI NathanW
K Factors*
Tower Calc Calc Legs X K Single Girts Horiz. Sec. Inner
Elevation K K Brace Brace Diags Horiz. Brace
Single Solid Diags Diags
Angles Rounds X X X X X X X
ft \ \ \ \ \ \ \
T9 20.00-0.00 Yes No 1 1 1 1 1 1 0.5 1
1 1 1 1 1 0.5 1

INote: K factors are applied to member segment lengths. K-braces without inner supporting members will have the K factor in the out-of-plane direction applied to
the overall length.

Tower Section Geometry (cont'd)

Tower Leg Diagonal Top Girt Bottom Girt Mid Girt Long Horizontal | Short Horizontal
Elevation
ft
Net Width U [NetWidth U |NetWidth U Net U Net U Net U Net U
Deduct Deduct Deduct Width Width Width Width
in in in Deduct Deduct Deduct Deduct
in in in in
Tl 0.0000 1 0.0000  0.75 | 0.0000 0.75 | 0.0000 0.75 | 0.0000 0.75 | 0.0000 0.75 | 0.0000 0.75
180.00-160.00
T2 0.0000 1 0.0000  0.75 | 0.0000 0.75 | 0.0000 0.75 | 0.0000 0.75 | 0.0000 0.75 | 0.0000 0.75
160.00-140.00
T3 0.0000 1 0.0000  0.75 | 0.0000 0.75 | 0.0000 0.75 | 0.0000 0.75 | 0.0000 0.75 | 0.0000 0.75
140.00-120.00
T4 0.0000 1 0.0000  0.75 | 0.0000 0.75 | 0.0000 0.75 | 0.0000 0.75 | 0.0000 0.75 | 0.0000 0.75
120.00-100.00
T5 0.0000 1 0.0000  0.75 | 0.0000 0.75 | 0.0000 0.75 | 0.0000 0.75 | 0.0000 0.75 | 0.0000 0.75
100.00-80.00
T6 80.00-60.00, 0.0000 1 0.0000  0.75 | 0.0000 0.75 | 0.0000 0.75 | 0.0000 0.75 | 0.0000 0.75 | 0.0000 0.75
T7 60.00-40.00, 0.0000 1 0.0000  0.75 | 0.0000 0.75 | 0.0000 0.75 | 0.0000 0.75 | 0.0000 0.75 | 0.0000 0.75
T8 40.00-20.00| 0.0000 1 0.0000  0.75 | 0.0000 0.75 | 0.0000 0.75 | 0.0000 0.75 | 0.0000 0.75 | 0.0000 0.75
T9 20.00-0.00 | 0.0000 1 0.0000  0.75 | 0.0000 0.75 | 0.0000 0.75 | 0.0000 0.75 | 0.0000 0.75 | 0.0000 0.75
Tower Section Geometry (cont'd)
Tower Leg Leg Diagonal Top Girt Bottom Girt Mid Girt Long Horizontal | Short Horizontal
Elevation  Connection
ft Type
Bolt Size No. | BoltSize No. | BoltSize No. | BoltSize No. | BoltSize No. | BoltSize No. | Bolt Size No.
in in in in in in in
Tl Flange 0.6250 4 0.5000 1 0.5000 1 0.0000 0 0.6250 0 0.0000 0 0.0000 0
180.00-160.00 A325N A325N A325N A325N A325N A325N A325N
T2 Flange 0.6250 4 0.5000 1 0.0000 0 0.0000 0 0.6250 0 0.0000 0 0.0000 0
160.00-140.00 A325N A325N A325N A325N A325N A325N A325N
T3 Flange 0.6250 4 0.5000 1 0.0000 0 0.0000 0 0.6250 0 0.0000 0 0.0000 0
140.00-120.00 A325N A325N A325N A325N A325N A325N A325N
T4 Flange 0.7500 4 0.6250 1 0.0000 0 0.0000 0 0.6250 0 0.0000 0 0.0000 0
120.00-100.00 A325N A325N A325N A325N A325N A325N A325N
T5 Flange 0.8750 4 0.5000 1 0.0000 0 0.0000 0 0.6250 0 0.0000 0 0.0000 0
100.00-80.00 A325N A325N A325N A325N A325N A325N A325N
T6 80.00-60.00  Flange 0.8750 4 0.5000 1 0.0000 0 0.0000 0 0.6250 0 0.0000 0 0.0000 0
A325N A325N A325N A325N A325N A325N A325N
T7 60.00-40.00  Flange 0.8750 4 0.6250 1 0.0000 0 0.0000 0 0.6250 0 0.0000 0 0.6250 1
A325N A325N A325N A325N A325N A325N A325N
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Tower Leg Leg Diagonal Top Girt Bottom Girt Mid Girt Long Horizontal | Short Horizontal
Elevation  Connection
ft Type
Bolt Size No. | BoltSize No. | BoltSize No. | BoltSize No. | BoltSize No. | BoltSize No. | BoltSize No.
in in in in in in in
T8 40.00-20.00  Flange 0.8750 4 0.6250 1 0.0000 0 0.0000 0 0.6250 0 0.0000 0 0.6250 1
A325N A325N A325N A325N A325N A325N A325N
T920.00-0.00  Flange 1.0000 4 0.6250 1 0.0000 0 0.0000 0 0.6250 0 0.0000 0 0.6250 1
A449 A325N A325N A325N A325N A325N A325N
Feed Line/Linear Appurtenances - Entered As Round Or Flat
Description Face Allow Exclude Component Placement Face Lateral # #  Clear Widthor Perimeter Weight
or Shield From Type Offset Offset Per Spacing Diameter
Leg Torque ft in (Frac FW) Row in in in plf
Calculation
Safety Line C No No Ar (CaAa) 180.00 -  0.0000 0 1 1 03750 0.3750 0.22
3/8 8.00
5/8" Step Bolts C No No Ar (CaAa) 180.00 -  0.0000 0 1 1 03750 0.3750 0.22
8.00
Feedline A No No Af (CaAa) 140.00 -  0.0000 0 1 1 1.5000  3.0000 8.40
Ladder (Af) 8.00
Feedline B No No Af (CaAa) 50.00-8.00 0.0000 0 1 1 1.5000 3.0000 8.40
Ladder (Af)
Feedline C No No Af (CaAa) 150.00 -  0.0000 0.45 1 1 1.5000  3.0000 8.40
Ladder (Af) 8.00
dekok
7/8" Coax A No No Ar (CaAa) 180.00 -  0.0000 0.008 2 2 1.0000 1.1100 0.52
(Verizon) 0.00
EW63 B No No Ar (CaAa) 141.00-  0.0000  -0.0628 1 1 1.0000 2.0100 0.51
(Verizon) 0.00
7/8" Coax A No No Ar (CaAa) 132.00-  0.0000 0.033 1 1 1.0000 1.1100 0.52
(Verizon) 0.00
EWS52 A No No Ar (CaAa) 125.00-  0.0000 -0.031 1 1 1.0000 2.2500 0.59
(Verizon) 0.00
EW180 A No No Ar (CaAa) 105.00-  0.0000 -0.077 1 1 1.0000  0.5899 0.15
(Verizon) 0.00
EWS52 A No No Ar (CaAa) 94.00-0.00 0.0000 -0.058 1 1 1.0000 2.2500 0.59
(Verizon)
7/8" Coax A No No Ar (CaAa) 90.00-0.00 0.0000 0.0082 1 1 1.0000 1.1100 0.52
(Verizon)
EW180 A No No Ar (CaAa) 88.00-0.00 0.0000 -0.09 1 1 1.0000  0.5899 0.15
(Verizon)
7/8" Coax B No No Ar (CaAa) 68.50-0.00 0.0000 0 18 6 1.0000 1.1100 0.52
(Verizon)
1 1/4" Hybrid A No No Ar (CaAa) 68.50-0.00 0.0000 0.06 1 1 1.0000 1.2500 0.95
Cable
(Verizon)
11/4"Hybrid B No No Ar (CaAa) 68.50-0.00 0.0000 0.0688 2 2 1.0000 1.2500 0.95
Cable
(Verizon)
EW90 A No No Ar (CaAa) 53.00-0.00 0.0000 -0.118 1 1 1.0000 1.3200 0.32
(Verizon)
7/8" Coax C No No Ar (CaAa) 50.00-0.00 0.0000 0.45 12 12 1.0000 1.1100 0.52
(AT&T)
3/4"DC C No No Ar (CaAa) 50.00-0.00 2.5000 0.405 4 2 1.0000 0.7800 0.60
(AT&T)
3/8" Fiber C No No Ar (CaAa) 50.00-0.00 2.5000 0.49 1 1 1.0000  0.3900 0.06

(AT&T)
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Description Face Allow Exclude Component Placement Face Lateral # #  Clear Widthor Perimeter Weight
or Shield From Type Offset Offset Per Spacing Diameter
Leg Torque ft in (Frac FW) Row in in in plf
Calculation
5/16" RET C No No Ar (CaAa) 50.00-0.00 2.5000 0.42 1 1 1.0000 0.4400 0.08
Cable
(AT&T)
E105] A No No Ar (CaAa) 50.00-0.00 0.0000 -0.009 1 1 1.0000 1.3000 0.40
(Verizon)
EW180 A No No Ar (CaAa) 36.00-0.00 0.0000 -0.102 1 1 1.0000  0.5899 0.15
(Verizon)
Feed Line/Linear Appurtenances Section Areas
Tower Tower Face Ar Ar CaAa CaAa Weight
Section Elevation In Face Out Face
ft ft? ft? ft? ft? K
Tl 180.00-160.00 A 0.000 0.000 4.440 0.000 0.02
B 0.000 0.000 0.000 0.000 0.00
C 0.000 0.000 1.500 0.000 0.01
T2 160.00-140.00 A 0.000 0.000 4.440 0.000 0.02
B 0.000 0.000 0.201 0.000 0.00
C 0.000 0.000 6.500 0.000 0.09
T3 140.00-120.00 A 0.000 0.000 16.897 0.000 0.20
B 0.000 0.000 4.020 0.000 0.01
C 0.000 0.000 11.500 0.000 0.18
T4 120.00-100.00 A 0.000 0.000 21.455 0.000 0.21
B 0.000 0.000 4.020 0.000 0.01
C 0.000 0.000 11.500 0.000 0.18
TS 100.00-80.00 A 0.000 0.000 27.072 0.000 0.23
B 0.000 0.000 4.020 0.000 0.01
C 0.000 0.000 11.500 0.000 0.18
T6 80.00-60.00 A 0.000 0.000 31.302 0.000 0.25
B 0.000 0.000 23.128 0.000 0.11
C 0.000 0.000 11.500 0.000 0.18
T7 60.00-40.00 A 0.000 0.000 35.755 0.000 0.27
B 0.000 0.000 53.980 0.000 0.32
C 0.000 0.000 28.770 0.000 0.26
T8 40.00-20.00 A 0.000 0.000 38.923 0.000 0.28
B 0.000 0.000 58.980 0.000 0.40
C 0.000 0.000 46.040 0.000 0.35
T9 20.00-0.00 A 0.000 0.000 35.159 0.000 0.21
B 0.000 0.000 54.980 0.000 0.34
C 0.000 0.000 41.440 0.000 0.28
Feed Line Center of Pressure
Section Elevation CPy CP; CPy CP;
Ice Ice
ft in in in in
Tl 180.00-160.00 -0.9230 -0.2465 -0.9230 -0.2465
T2 160.00-140.00 -2.7069 1.0043 -2.7069 1.0043
T3 140.00-120.00 -5.4627 -0.3099 -5.4627 -0.3099
T4 120.00-100.00 -6.0892 -0.8176 -6.0892 -0.8176
TS 100.00-80.00 -8.3581 -1.5204 -8.3581 -1.5204
T6 80.00-60.00 -6.9143 -3.9179 -6.9143 -3.9179

T7 60.00-40.00 -9.2005 -4.7376 -9.2005 -4.7376
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Section Elevation CPyx CP, CPyx CP,
Ice Ice
ft in in in in
T8 40.00-20.00 -14.2517 -4.1160 -14.2517 -4.1160
T9 20.00-0.00 -13.8534 -4.4800 -13.8534 -4.4800
Shielding Factor Ka
Tower Feed Line Description Feed Line Ka Ka
Section Record No. Segment Elev.| No lce Ice
Tl 1 Safety Line 3/8 160.00 - 0.6000 0.6000
180.00
T1 2 5/8" Step Bolts 160.00 - 0.6000 0.6000
180.00
T1 7 7/8" Coax 160.00 - 0.6000 0.6000
180.00
T2 1 Safety Line 3/8 140.00 - 0.6000 0.6000
160.00
T2 2 5/8" Step Bolts 140.00 - 0.6000 0.6000
160.00
T2 5 Feedline Ladder (Af) 140.00 - 0.6000 0.6000
150.00
T2 7 7/8" Coax 140.00 - 0.6000 0.6000
160.00
T2 8 EW63 140.00 - 0.6000 0.6000
141.00
T3 1 Safety Line 3/8 120.00 - 0.6000 0.6000
140.00
T3 2 5/8" Step Bolts 120.00 - 0.6000 0.6000
140.00
T3 3 Feedline Ladder (Af) 120.00 - 0.6000 0.6000
140.00
T3 5 Feedline Ladder (Af) 120.00 - 0.6000 0.6000
140.00
T3 7 7/8" Coax 120.00 - 0.6000 0.6000
140.00
T3 8 EW63 120.00 - 0.6000 0.6000
140.00
T3 9 7/8" Coax 120.00 - 0.6000 0.6000
132.00
T3 10 EWS52 120.00 - 0.6000 0.6000
125.00
T4 1 Safety Line 3/8 100.00 - 0.6000 0.6000
120.00
T4 2 5/8" Step Bolts 100.00 - 0.6000 0.6000
120.00
T4 3 Feedline Ladder (Af) 100.00 - 0.6000 0.6000
120.00
T4 5 Feedline Ladder (Af) 100.00 - 0.6000 0.6000
120.00
T4 7 7/8" Coax 100.00 - 0.6000 0.6000
120.00
T4 8 EW63 100.00 - 0.6000 0.6000
120.00
T4 9 7/8" Coax 100.00 - 0.6000 0.6000
120.00
T4 10 EWS52 100.00 - 0.6000 0.6000
120.00
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Tower Feed Line Description Feed Line Ka Ka
Section Record No. Segment Elev.| No Ice Ice
T4 11 EW180 100.00 - 0.6000 0.6000
105.00
TS 1 Safety Line 3/8]80.00 - 100.00 0.6000 0.6000
TS 2 5/8" Step Bolts|80.00 - 100.00 0.6000 0.6000
TS 3 Feedline Ladder (Af)|80.00 - 100.00 0.6000 0.6000
TS 5 Feedline Ladder (Af)|80.00 - 100.00 0.6000 0.6000
TS 7 7/8" Coax|80.00 - 100.00 0.6000 0.6000
TS 8 EW63180.00 - 100.00 0.6000 0.6000
TS 9 7/8" Coax|80.00 - 100.00 0.6000 0.6000
TS 10 EW52(80.00 - 100.00 0.6000 0.6000
TS 11 EW180(80.00 - 100.00 0.6000 0.6000
TS 12 EWS52| 80.00 - 94.00 0.6000 0.6000
TS 13 7/8" Coax| 80.00 - 90.00 0.6000 0.6000
T5 14 EW180( 80.00 - 88.00 0.6000 0.6000
T6 1 Safety Line 3/8| 60.00 - 80.00 0.6000 0.6000
T6 2 5/8" Step Bolts| 60.00 - 80.00 0.6000 0.6000
T6 3 Feedline Ladder (Af)| 60.00 - 80.00 0.6000 0.6000
T6 5 Feedline Ladder (Af)| 60.00 - 80.00 0.6000 0.6000
T6 7 7/8" Coax| 60.00 - 80.00 0.6000 0.6000
T6 8 EW63| 60.00 - 80.00 0.6000 0.6000
T6 9 7/8" Coax| 60.00 - 80.00 0.6000 0.6000
T6 10 EWS52| 60.00 - 80.00 0.6000 0.6000
T6 11 EW180( 60.00 - 80.00 0.6000 0.6000
T6 12 EWS52| 60.00 - 80.00 0.6000 0.6000
T6 13 7/8" Coax| 60.00 - 80.00 0.6000 0.6000
T6 14 EW180( 60.00 - 80.00 0.6000 0.6000
T6 15 7/8" Coax| 60.00 - 68.50 0.6000 0.6000
T6 16 1 1/4" Hybrid Cable| 60.00 - 68.50 0.6000 0.6000
T6 17 1 1/4" Hybrid Cable| 60.00 - 68.50 0.6000 0.6000
T7 1 Safety Line 3/8| 40.00 - 60.00 0.6000 0.6000
T7 2 5/8" Step Bolts| 40.00 - 60.00 0.6000 0.6000
T7 3 Feedline Ladder (Af)| 40.00 - 60.00 0.6000 0.6000
T7 4 Feedline Ladder (Af)| 40.00 - 50.00 0.6000 0.6000
T7 5 Feedline Ladder (Af)| 40.00 - 60.00 0.6000 0.6000
T7 7 7/8" Coax| 40.00 - 60.00 0.6000 0.6000
T7 8 EW63| 40.00 - 60.00 0.6000 0.6000
T7 9 7/8" Coax| 40.00 - 60.00 0.6000 0.6000
T7 10 EWS52| 40.00 - 60.00 0.6000 0.6000
T7 11 EW180( 40.00 - 60.00 0.6000 0.6000
T7 12 EWS52| 40.00 - 60.00 0.6000 0.6000
T7 13 7/8" Coax| 40.00 - 60.00 0.6000 0.6000
T7 14 EW180( 40.00 - 60.00 0.6000 0.6000
T7 15 7/8" Coax| 40.00 - 60.00 0.6000 0.6000
T7 16 1 1/4" Hybrid Cable| 40.00 - 60.00 0.6000 0.6000
T7 17 1 1/4" Hybrid Cable| 40.00 - 60.00 0.6000 0.6000
T7 18 EW90| 40.00 - 53.00 0.6000 0.6000
T7 19 7/8" Coax| 40.00 - 50.00 0.6000 0.6000
T7 20 3/4" DC| 40.00 - 50.00 0.6000 0.6000
T7 21 3/8" Fiber| 40.00 - 50.00 0.6000 0.6000
T7 22 5/16" RET Cable| 40.00 - 50.00 0.6000 0.6000
T7 23 E105J( 40.00 - 50.00 0.6000 0.6000
T8 1 Safety Line 3/8| 20.00 - 40.00 0.6000 0.6000
T8 2 5/8" Step Bolts| 20.00 - 40.00 0.6000 0.6000
T8 3 Feedline Ladder (Af)| 20.00 - 40.00 0.6000 0.6000
T8 4 Feedline Ladder (Af)| 20.00 - 40.00 0.6000 0.6000
T8 5 Feedline Ladder (Af)| 20.00 - 40.00 0.6000 0.6000
T8 7 7/8" Coax| 20.00 - 40.00 0.6000 0.6000
T8 8 EW63| 20.00 - 40.00 0.6000 0.6000
T8 9 7/8" Coax| 20.00 - 40.00 0.6000 0.6000
T8 10 EWS52| 20.00 - 40.00 0.6000 0.6000
T8 11 EW180( 20.00 - 40.00 0.6000 0.6000

T8 12 EWS52( 20.00 - 40.00 0.6000 0.6000
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Tower Feed Line Description Feed Line Ka Ka
Section Record No. Segment Elev.| No Ice Ice

T8 13 7/8" Coax| 20.00 - 40.00 0.6000 0.6000

T8 14 EW180( 20.00 - 40.00 0.6000 0.6000

T8 15 7/8" Coax| 20.00 - 40.00 0.6000 0.6000

T8 16 1 1/4" Hybrid Cable| 20.00 - 40.00 0.6000 0.6000

T8 17 1 1/4" Hybrid Cable| 20.00 - 40.00 0.6000 0.6000

T8 18 EW90| 20.00 - 40.00 0.6000 0.6000

T8 19 7/8" Coax| 20.00 - 40.00 0.6000 0.6000

T8 20 3/4" DC| 20.00 - 40.00 0.6000 0.6000

T8 21 3/8" Fiber| 20.00 - 40.00 0.6000 0.6000

T8 22 5/16" RET Cable| 20.00 - 40.00 0.6000 0.6000

T8 23 E105J( 20.00 - 40.00 0.6000 0.6000

T8 24 EW180( 20.00 - 36.00 0.6000 0.6000

T9 1 Safety Line 3/8| 8.00 -20.00 0.6000 0.6000

T9 2 5/8" Step Bolts| 8.00 - 20.00 0.6000 0.6000

T9 3 Feedline Ladder (Af)| 8.00 - 20.00 0.6000 0.6000

T9 4 Feedline Ladder (Af)| 8.00 - 20.00 0.6000 0.6000

T9 5 Feedline Ladder (Af)| 8.00 - 20.00 0.6000 0.6000

T9 7 7/8" Coax| 0.00 - 20.00 0.6000 0.6000

T9 8 EW63| 0.00 -20.00 0.6000 0.6000

T9 9 7/8" Coax| 0.00 -20.00 0.6000 0.6000

T9 10 EWS52| 0.00 -20.00 0.6000 0.6000

T9 11 EW180( 0.00 -20.00 0.6000 0.6000

T9 12 EWS52|  0.00-20.00 0.6000 0.6000

T9 13 7/8" Coax| 0.00 - 20.00 0.6000 0.6000

T9 14 EW180( 0.00 -20.00 0.6000 0.6000

T9 15 7/8" Coax| 0.00 -20.00 0.6000 0.6000

T9 16 1 1/4" Hybrid Cable| 0.00 - 20.00 0.6000 0.6000

T9 17 1 1/4" Hybrid Cable| 0.00 - 20.00 0.6000 0.6000

T9 18 EWO90| 0.00-20.00 0.6000 0.6000

T9 19 7/8" Coax| 0.00 - 20.00 0.6000 0.6000

T9 20 3/4"DC| 0.00-20.00 0.6000 0.6000

T9 21 3/8" Fiber| 0.00 - 20.00 0.6000 0.6000

T9 22 5/16" RET Cable| 0.00 -20.00 0.6000 0.6000

T9 23 E105J( 0.00 - 20.00 0.6000 0.6000

T9 24 EW180[ 0.00 - 20.00 0.6000 0.6000

User Defined Loads - Seismic

Description Elevation Offset Azimuth E, Enx En, En
From Angle
Centroid

ft ft ° K K K K
CCISeismic Tower Section 1 170.00 0.00 0.0000 0.03 0.00 0.00 0.09
CClISeismic Tower Section 2 150.00 0.00 0.0000 0.03 0.00 0.00 0.08
CClISeismic Tower Section 3 130.00 0.00 0.0000 0.04 0.00 0.00 0.10
CCISeismic Tower Section 4 110.00 0.00 0.0000 0.11 0.00 0.00 0.24
CClISeismic Tower Section 5 90.00 0.00 0.0000 0.07 0.00 0.00 0.12
CClISeismic Tower Section 6 70.00 0.00 0.0000 0.10 0.00 0.00 0.13
CCISeismic Tower Section 7 50.00 0.00 0.0000 0.17 0.00 0.00 0.16
CClISeismic Tower Section 8 30.00 0.00 0.0000 0.19 0.00 0.00 0.10
CClISeismic Tower Section 9 10.00 0.00 0.0000 0.19 0.00 0.00 0.03
CCISeismic miscl Small Beacon 180.00 0.00 0.0000 0.00 0.00 0.00 0.00
CCISeismic miscl Small Beacon 180.00 0.00 0.0000 0.00 0.00 0.00 0.00
CClISeismic 12’ Upright Omni 180.00 0.00 0.0000 0.00 0.00 0.00 0.01

CClISeismic 12’ Upright Omni 180.00 0.00 0.0000 0.00 0.00 0.00 0.01
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Description Elevation Offset Azimuth E, Enx Ep, Ep
From Angle
Centroid
ft ft ° K K K K
CCISeismic Face Frame 177.50 0.00 0.0000 0.01 0.00 0.00 0.05
CCISeismic Face Frame 177.50 0.00 0.0000 0.01 0.00 0.00 0.05
CCISeismic Face Frame 177.50 0.00 0.0000 0.01 0.00 0.00 0.05
CCISeismic 2960.004 84.00 0.00 0.0000 0.00 0.00 0.00 0.00
CCISeismic 2960.004 84.00 0.00 0.0000 0.00 0.00 0.00 0.00
CCISeismic 6’ Panel Antenna 84.00 0.00 0.0000 0.00 0.00 0.00 0.00
CCISeismic tower mounts Sector 68.50 0.00 0.0000 0.03 0.00 0.00 0.04
Frame
CClISeismic tower mounts Sector 68.50 0.00 0.0000 0.03 0.00 0.00 0.04
Frame
CCISeismic tower mounts Sector 68.50 0.00 0.0000 0.03 0.00 0.00 0.04
Frame
CCISeismic amphenal 68.50 0.00 0.0000 0.00 0.00 0.00 0.00
HEX458CW0000G
CCISeismic amphenal 68.50 0.00 0.0000 0.00 0.00 0.00 0.00
HEX458CW0000G
CClISeismic amphenal 68.50 0.00 0.0000 0.00 0.00 0.00 0.00
HEX458CW0000G
CCISeismic amphenal 68.50 0.00 0.0000 0.00 0.00 0.00 0.00
HEX458CW0000G
CCISeismic amphenal 68.50 0.00 0.0000 0.00 0.00 0.00 0.00
HEX458CW0000G
CClISeismic amphenal 68.50 0.00 0.0000 0.00 0.00 0.00 0.00
HEX458CW0000G
CCISeismic amphenal 68.50 0.00 0.0000 0.00 0.00 0.00 0.00
HEX458CW0000G
CCISeismic amphenal 68.50 0.00 0.0000 0.00 0.00 0.00 0.00
HEX458CW0000G
CClISeismic amphenal 68.50 0.00 0.0000 0.00 0.00 0.00 0.00
HEX458CW0000G
CCISeismic amphenal 68.50 0.00 0.0000 0.00 0.00 0.00 0.00
HEX458CW0000G
CCISeismic amphenal 68.50 0.00 0.0000 0.00 0.00 0.00 0.00
HEX458CW0000G
CClISeismic amphenal 68.50 0.00 0.0000 0.00 0.00 0.00 0.00
HEX458CW0000G
CClISeismic semaan RRUS A2 68.50 0.00 0.0000 0.00 0.00 0.00 0.00
Modules
CClISeismic semaan RRUS A2 68.50 0.00 0.0000 0.00 0.00 0.00 0.00
Modules
CCISeismic semaan RRUS A2 68.50 0.00 0.0000 0.00 0.00 0.00 0.00
Modules
CClISeismic semaan RRUS A2 68.50 0.00 0.0000 0.00 0.00 0.00 0.00
Modules
CClISeismic semaan RRUS A2 68.50 0.00 0.0000 0.00 0.00 0.00 0.00
Modules
CCISeismic semaan RRUS A2 68.50 0.00 0.0000 0.00 0.00 0.00 0.00
Modules
CClISeismic semaan RRUS A2 68.50 0.00 0.0000 0.00 0.00 0.00 0.00
Modules
CClISeismic semaan RRUS A2 68.50 0.00 0.0000 0.00 0.00 0.00 0.00
Modules
CCISeismic semaan RRUS A2 68.50 0.00 0.0000 0.00 0.00 0.00 0.00
Modules
CClISeismic semaan RRUS A2 68.50 0.00 0.0000 0.00 0.00 0.00 0.00
Modules
CClISeismic semaan RRUS A2 68.50 0.00 0.0000 0.00 0.00 0.00 0.00
Modules
CClISeismic semaan RRUS A2 68.50 0.00 0.0000 0.00 0.00 0.00 0.00

Modules
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FAX:
Description Elevation Offset Azimuth E, Enx Ep, Ep
From Angle
Centroid
ft ft ° K K K K
CCISeismic semaan TMA 68.50 0.00 0.0000 0.00 0.00 0.00 0.00
IO"X7HX2H
CClISeismic semaan TMA 68.50 0.00 0.0000 0.00 0.00 0.00 0.00
1OHX7Hx2H
CCISeismic semaan TMA 68.50 0.00 0.0000 0.00 0.00 0.00 0.00
10"x7"%2"
CCISeismic semaan TMA 68.50 0.00 0.0000 0.00 0.00 0.00 0.00
IO"X7HX2H
CClISeismic semaan TMA 68.50 0.00 0.0000 0.00 0.00 0.00 0.00
1OHX7Hx2H
CCISeismic semaan TMA 68.50 0.00 0.0000 0.00 0.00 0.00 0.00
10"x7"%2"
CCISeismic semaan TMA 68.50 0.00 0.0000 0.00 0.00 0.00 0.00
10"X7”X2”
CCISeismic semaan TMA 68.50 0.00 0.0000 0.00 0.00 0.00 0.00
1OHX7Hx2H
CCISeismic semaan TMA 68.50 0.00 0.0000 0.00 0.00 0.00 0.00
10"x7"%2"
CCISeismic semaan TMA 68.50 0.00 0.0000 0.00 0.00 0.00 0.00
IONX7HX2H
CCISeismic semaan TMA 68.50 0.00 0.0000 0.00 0.00 0.00 0.00
1OHX7Hx2H
CCISeismic semaan TMA 68.50 0.00 0.0000 0.00 0.00 0.00 0.00
10"x7"%2"
CCISeismic semaan RRH 68.50 0.00 0.0000 0.00 0.00 0.00 0.00
3JR52709AA 2X60 (AWS 60W)
CCISeismic semaan RRH 68.50 0.00 0.0000 0.00 0.00 0.00 0.00
3JR52709AA 2X60 (AWS 60W)
CCISeismic semaan RRH 68.50 0.00 0.0000 0.00 0.00 0.00 0.00
3JR52709AA 2X60 (AWS 60W)
CCISeismic semaan RRH 68.50 0.00 0.0000 0.00 0.00 0.00 0.00
3JR52709AA 2X60 (AWS 60W)
CCISeismic semaan RRH 68.50 0.00 0.0000 0.00 0.00 0.00 0.00
3JR52709AA 2X60 (AWS 60W)
CCISeismic semaan RRH 68.50 0.00 0.0000 0.00 0.00 0.00 0.00
3JR52709AA 2X60 (AWS 60W)
CCISeismic RRH 4x30-4T4R 68.50 0.00 0.0000 0.00 0.00 0.00 0.00
B13
CCISeismic RRH 4x30-4T4R 68.50 0.00 0.0000 0.00 0.00 0.00 0.00
B13
CCISeismic RRH 4x30-4T4R 68.50 0.00 0.0000 0.00 0.00 0.00 0.00
BI13
CCISeismic RRH 4x30-4T4R 68.50 0.00 0.0000 0.00 0.00 0.00 0.00
B13
CCISeismic RRH 4x30-4T4R 68.50 0.00 0.0000 0.00 0.00 0.00 0.00
B13
CCISeismic RRH 4x30-4T4R 68.50 0.00 0.0000 0.00 0.00 0.00 0.00
BI13
CCISeismic RRH 4x30-4T4R 68.50 0.00 0.0000 0.00 0.00 0.00 0.00
B25
CCISeismic RRH 4x30-4T4R 68.50 0.00 0.0000 0.00 0.00 0.00 0.00
B25
CCISeismic RRH 4x30-4T4R 68.50 0.00 0.0000 0.00 0.00 0.00 0.00
B25
CCISeismic RRH 4x30-4T4R 68.50 0.00 0.0000 0.00 0.00 0.00 0.00
B25
CCISeismic RRH 4x30-4T4R 68.50 0.00 0.0000 0.00 0.00 0.00 0.00
B25
CCISeismic RRH 4x30-4T4R 68.50 0.00 0.0000 0.00 0.00 0.00 0.00

B25
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Description Elevation Offset Azimuth E, Enx Ep, Ep
From Angle
Centroid
ft ft ° K K K K
CCISeismic 68.50 0.00 0.0000 0.00 0.00 0.00 0.00
RHSDC-3315-PF-48
CCISeismic 68.50 0.00 0.0000 0.00 0.00 0.00 0.00
RHSDC-3315-PF-48
CClISeismic 68.50 0.00 0.0000 0.00 0.00 0.00 0.00
RHSDC-3315-PF-48
CCISeismic  VFA10-RRU 50.00 0.00 0.0000 0.03 0.00 0.00 0.03
CCISeismic  VFA10-RRU 50.00 0.00 0.0000 0.03 0.00 0.00 0.03
CCISeismic  VFA10-RRU 50.00 0.00 0.0000 0.03 0.00 0.00 0.03
CCISeismic cci 50.00 0.00 0.0000 0.00 0.00 0.00 0.00
DPA-65R-BUUUU-HS8
CClISeismic cci 50.00 0.00 0.0000 0.00 0.00 0.00 0.00
DPA-65R-BUUUU-H8
CClISeismic cci 50.00 0.00 0.0000 0.00 0.00 0.00 0.00
DPA-65R-BUUUU-H8
CCISeismic powerwave 50.00 0.00 0.0000 0.00 0.00 0.00 0.00
RA11.7760.00
CCISeismic powerwave 50.00 0.00 0.0000 0.00 0.00 0.00 0.00
RA11.7760.00
CCISeismic powerwave 50.00 0.00 0.0000 0.00 0.00 0.00 0.00
RA11.7760.00
CCISeismic RRH 50.00 0.00 0.0000 0.00 0.00 0.00 0.00
4x25-WCS-4R
CClISeismic RRH 50.00 0.00 0.0000 0.00 0.00 0.00 0.00
4x25-WCS-4R
CCISeismic RRH 50.00 0.00 0.0000 0.00 0.00 0.00 0.00
4x25-WCS-4R
CCISeismic RRH 50.00 0.00 0.0000 0.00 0.00 0.00 0.00
2x40-AWS-RDEM
CClISeismic RRH 50.00 0.00 0.0000 0.00 0.00 0.00 0.00
2x40-AWS-RDEM
CCISeismic RRH 50.00 0.00 0.0000 0.00 0.00 0.00 0.00
2x40-AWS-RDEM
CCISeismic commscope 50.00 0.00 0.0000 0.00 0.00 0.00 0.00
WCS-IMFT-AMT Filter
CClISeismic raycap 50.00 0.00 0.0000 0.00 0.00 0.00 0.00
DC6-48-60-18-8F
CCISeismic powerwave 50.00 0.00 0.0000 0.00 0.00 0.00 0.00
LGP18601 TMA
CCISeismic powerwave 50.00 0.00 0.0000 0.00 0.00 0.00 0.00
LGP18601 TMA
CCISeismic powerwave 50.00 0.00 0.0000 0.00 0.00 0.00 0.00
LGP18601 TMA
CCISeismic powerwave 50.00 0.00 0.0000 0.00 0.00 0.00 0.00
LGP18601 TMA
CCISeismic powerwave 50.00 0.00 0.0000 0.00 0.00 0.00 0.00
LGP18601 TMA
CCISeismic powerwave 50.00 0.00 0.0000 0.00 0.00 0.00 0.00
LGP18601 TMA
CCISeismic ace 50.00 0.00 0.0000 0.01 0.00 0.00 0.01
XXQLH-654L8H8-iVT
CCISeismic ace 50.00 0.00 0.0000 0.01 0.00 0.00 0.01
XXQLH-654L8H8-iVT
CCISeismic ace 50.00 0.00 0.0000 0.01 0.00 0.00 0.01
XXQLH-654L8H8-iVT
CCISeismic RRH 4T4R 50.00 0.00 0.0000 0.01 0.00 0.00 0.01
B12/14 320W AHLBA
CCISeismic  RRH 4T4R 50.00 0.00 0.0000 0.01 0.00 0.00 0.01
B12/14 320W AHLBA
CCISeismic RRH 4T4R 50.00 0.00 0.0000 0.01 0.00 0.00 0.01
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Description Elevation Offset Azimuth E, Enx Ep, Ep
From Angle
Centroid
ft ft ° K K K K
B12/14 320W AHLBA
CCISeismic RRH 4T4R 50.00 0.00 0.0000 0.00 0.00 0.00 0.00
B25/66 320W
CCISeismic RRH 4T4R 50.00 0.00 0.0000 0.00 0.00 0.00 0.00
B25/66 320W
CCISeismic RRH 4T4R 50.00 0.00 0.0000 0.00 0.00 0.00 0.00
B25/66 320W
CCISeismic 50.00 0.00 0.0000 0.00 0.00 0.00 0.00
DC6-48-60-0-8C-EV
CCISeismic UHX6-59-P3A 141.00 0.00 0.0000 0.01 0.00 0.00 0.02
CCISeismic general 10 ft Grid 132.00 0.00 0.0000 0.02 0.00 0.00 0.06
Dish
CCISeismic SP4-5.2NS 125.00 0.00 0.0000 0.00 0.00 0.00 0.01
CCISeismic HP6-180E 105.00 0.00 0.0000 0.02 0.00 0.00 0.04
CCISeismic andrew 94.00 0.00 0.0000 0.03 0.00 0.00 0.05
UHX8-65-P3A
CClISeismic general 6 ft Grid 90.00 0.00 0.0000 0.01 0.00 0.00 0.02
Dish
CCISeismic general 2 ft HP Dish 88.00 0.00 0.0000 0.01 0.00 0.00 0.01
CCISeismic HP4-107-P3A 53.00 0.00 0.0000 0.00 0.00 0.00 0.00
CClISeismic  UXA6-107BC 48.00 0.00 0.0000 0.01 0.00 0.00 0.01
CClISeismic HP4-180E 36.00 0.00 0.0000 0.00 0.00 0.00 0.00
CClISeismic miscl Safety Line 170.00 0.00 0.0000 0.00 0.00 0.00 0.00
3/8 From 8 to 180 (160ft to180ft)
CCISeismic miscl Safety Line 150.00 0.00 0.0000 0.00 0.00 0.00 0.00
3/8 From 8 to 180 (1401t to160ft)
CClISeismic miscl Safety Line 130.00 0.00 0.0000 0.00 0.00 0.00 0.00
3/8 From 8 to 180 (1201t to140ft)
CCISeismic miscl Safety Line 110.00 0.00 0.0000 0.00 0.00 0.00 0.00
3/8 From 8 to 180 (100ft to120ft)
CCISeismic miscl Safety Line 90.00 0.00 0.0000 0.00 0.00 0.00 0.00
3/8 From 8 to 180 (80ft to100£t)
CCISeismic miscl Safety Line 70.00 0.00 0.0000 0.00 0.00 0.00 0.00
3/8 From 8 to 180 (60ft to80ft)
CClISeismic miscl Safety Line 50.00 0.00 0.0000 0.00 0.00 0.00 0.00
3/8 From 8 to 180 (40ft to60£t)
CCISeismic miscl Safety Line 30.00 0.00 0.0000 0.00 0.00 0.00 0.00
3/8 From 8 to 180 (201t to40£t)
CCISeismic miscl Safety Line 14.00 0.00 0.0000 0.00 0.00 0.00 0.00
3/8 From 8 to 180 (8ft to20ft)
CClISeismic 5/8" Step Bolts 170.00 0.00 0.0000 0.00 0.00 0.00 0.00
From 8 to 180 (160ft to180ft)
CCISeismic 5/8" Step Bolts 150.00 0.00 0.0000 0.00 0.00 0.00 0.00
From 8 to 180 (140ft to160ft)
CClISeismic 5/8" Step Bolts 130.00 0.00 0.0000 0.00 0.00 0.00 0.00
From 8 to 180 (120ft to140ft)
CClISeismic 5/8" Step Bolts 110.00 0.00 0.0000 0.00 0.00 0.00 0.00
From 8 to 180 (100ft to120ft)
CCISeismic 5/8" Step Bolts 90.00 0.00 0.0000 0.00 0.00 0.00 0.00
From 8 to 180 (80ft to100ft)
CClISeismic 5/8" Step Bolts 70.00 0.00 0.0000 0.00 0.00 0.00 0.00
From 8 to 180 (60ft to80ft)
CClISeismic 5/8" Step Bolts 50.00 0.00 0.0000 0.00 0.00 0.00 0.00
From 8 to 180 (40ft to60ft)
CCISeismic 5/8" Step Bolts 30.00 0.00 0.0000 0.00 0.00 0.00 0.00
From 8 to 180 (20ft to40ft)
CClISeismic 5/8" Step Bolts 14.00 0.00 0.0000 0.00 0.00 0.00 0.00
From 8 to 180 (8ft to20ft)
CCISeismic miscl Feedline 130.00 0.00 0.0000 0.01 0.00 0.00 0.02

Ladder (Af) From 8 to 140
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. . . Project Date
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Elkhorn, NE 68022 Client Designed by

Phone: 402.289.1888 KGI
EAx NathanW

Description Elevation Offset Azimuth E, Enx Ep, Ep
From Angle
Centroid
ft ft ° K K K K

(1201t to140ft)
CCISeismic miscl Feedline 110.00 0.00 0.0000 0.01 0.00 0.00 0.02
Ladder (Af) From 8 to 140
(1001t to120ft)
CCISeismic miscl Feedline 90.00 0.00 0.0000 0.01 0.00 0.00 0.02
Ladder (Af) From 8 to 140 (80ft
to100ft)
CCISeismic miscl Feedline 70.00 0.00 0.0000 0.01 0.00 0.00 0.01
Ladder (Af) From 8 to 140 (60ft
t080ft)
CCISeismic miscl Feedline 50.00 0.00 0.0000 0.01 0.00 0.00 0.01
Ladder (Af) From 8 to 140 (40ft
to60ft)
CCISeismic miscl Feedline 30.00 0.00 0.0000 0.01 0.00 0.00 0.01
Ladder (Af) From 8 to 140 (20ft
to40ft)
CCISeismic miscl Feedline 14.00 0.00 0.0000 0.01 0.00 0.00 0.00
Ladder (Af) From 8 to 140 (8ft
t020ft)
CCISeismic miscl Feedline 45.00 0.00 0.0000 0.00 0.00 0.00 0.00
Ladder (Af) From 8 to 50 (40ft
t050ft)
CCISeismic miscl Feedline 30.00 0.00 0.0000 0.01 0.00 0.00 0.01
Ladder (Af) From 8 to 50 (20ft
to40ft)
CCISeismic miscl Feedline 14.00 0.00 0.0000 0.01 0.00 0.00 0.00
Ladder (Af) From 8 to 50 (8ft
t020ft)
CCISeismic miscl Feedline 145.00 0.00 0.0000 0.00 0.00 0.00 0.01
Ladder (Af) From 8 to 150
(1401t to150ft)
CCISeismic miscl Feedline 130.00 0.00 0.0000 0.01 0.00 0.00 0.02
Ladder (Af) From 8 to 150
(1201t to140ft)
CCISeismic miscl Feedline 110.00 0.00 0.0000 0.01 0.00 0.00 0.02
Ladder (Af) From 8 to 150
(1001t to120ft)
CCISeismic miscl Feedline 90.00 0.00 0.0000 0.01 0.00 0.00 0.02
Ladder (Af) From 8 to 150 (80ft
to100ft)
CCISeismic miscl Feedline 70.00 0.00 0.0000 0.01 0.00 0.00 0.01
Ladder (Af) From 8 to 150 (60ft
to80ft)
CCISeismic miscl Feedline 50.00 0.00 0.0000 0.01 0.00 0.00 0.01
Ladder (Af) From 8 to 150 (40ft
to60ft)
CCISeismic miscl Feedline 30.00 0.00 0.0000 0.01 0.00 0.00 0.01
Ladder (Af) From 8 to 150 (20ft
to40ft)
CCISeismic miscl Feedline 14.00 0.00 0.0000 0.01 0.00 0.00 0.00
Ladder (Af) From 8 to 150 (8ft
t020ft)
CCISeismic (2) general cable 170.00 0.00 0.0000 0.00 0.00 0.00 0.00
7/8" Coax From 0 to 180 (160ft
to180ft)
CCISeismic (2) general cable 150.00 0.00 0.0000 0.00 0.00 0.00 0.00
7/8" Coax From 0 to 180 (140ft
to160ft)
CCISeismic (2) general cable 130.00 0.00 0.0000 0.00 0.00 0.00 0.00
7/8" Coax From 0 to 180 (120ft
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ft ft ° K K K K
to140ft)
CClISeismic (2) general cable 110.00 0.00 0.0000 0.00 0.00 0.00 0.00
7/8" Coax From 0 to 180 (100ft
to120ft)
CCISeismic (2) general cable 90.00 0.00 0.0000 0.00 0.00 0.00 0.00
7/8" Coax From 0 to 180 (80ft
to100ft)
CCISeismic (2) general cable 70.00 0.00 0.0000 0.00 0.00 0.00 0.00
7/8" Coax From 0 to 180 (60ft
to80ft)
CClISeismic (2) general cable 50.00 0.00 0.0000 0.00 0.00 0.00 0.00
7/8" Coax From 0 to 180 (40ft
to60ft)
CCISeismic (2) general cable 30.00 0.00 0.0000 0.00 0.00 0.00 0.00
7/8" Coax From 0 to 180 (20ft
to40ft)
CCISeismic (2) general cable 10.00 0.00 0.0000 0.00 0.00 0.00 0.00
7/8" Coax From 0 to 180 (0ft
t020ft)
CCISeismic general cable EW63 140.50 0.00 0.0000 0.00 0.00 0.00 0.00
From 0 to 141 (140ft to141ft)
CCISeismic general cable EW63 130.00 0.00 0.0000 0.00 0.00 0.00 0.00
From 0 to 141 (120ft to140ft)
CCISeismic general cable EW63 110.00 0.00 0.0000 0.00 0.00 0.00 0.00
From 0 to 141 (100ft to120ft)
CCISeismic general cable EW63 90.00 0.00 0.0000 0.00 0.00 0.00 0.00
From 0 to 141 (80ft to100ft)
CCISeismic general cable EW63 70.00 0.00 0.0000 0.00 0.00 0.00 0.00
From 0 to 141 (60ft to80ft)
CClISeismic general cable EW63 50.00 0.00 0.0000 0.00 0.00 0.00 0.00
From 0 to 141 (40ft to60ft)
CCISeismic general cable EW63 30.00 0.00 0.0000 0.00 0.00 0.00 0.00
From 0 to 141 (20ft to40ft)
CCISeismic general cable EW63 10.00 0.00 0.0000 0.00 0.00 0.00 0.00
From 0 to 141 (0ft to20ft)
CClISeismic general cable 7/8" 126.00 0.00 0.0000 0.00 0.00 0.00 0.00
Coax From 0 to 132 (120ft
to132ft)
CClISeismic general cable 7/8" 110.00 0.00 0.0000 0.00 0.00 0.00 0.00
Coax From 0 to 132 (100ft
to120ft)
CCISeismic general cable 7/8" 90.00 0.00 0.0000 0.00 0.00 0.00 0.00
Coax From 0 to 132 (80ft
to100ft)
CCISeismic general cable 7/8" 70.00 0.00 0.0000 0.00 0.00 0.00 0.00
Coax From 0 to 132 (60ft to80ft)
CCISeismic general cable 7/8" 50.00 0.00 0.0000 0.00 0.00 0.00 0.00
Coax From 0 to 132 (40ft to60ft)
CClISeismic general cable 7/8" 30.00 0.00 0.0000 0.00 0.00 0.00 0.00
Coax From 0 to 132 (20ft to40ft)
CCISeismic general cable 7/8" 10.00 0.00 0.0000 0.00 0.00 0.00 0.00
Coax From 0 to 132 (0ft to20ft)
CCISeismic general cable EW52 122.50 0.00 0.0000 0.00 0.00 0.00 0.00
From 0 to 125 (120ft to125ft)
CCISeismic general cable EWS52 110.00 0.00 0.0000 0.00 0.00 0.00 0.00
From 0 to 125 (1001t to120ft)
CClISeismic general cable EW52 90.00 0.00 0.0000 0.00 0.00 0.00 0.00
From 0 to 125 (80ft to100ft)
CCISeismic general cable EW52 70.00 0.00 0.0000 0.00 0.00 0.00 0.00

From 0 to 125 (60ft to80ft)
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Description Elevation Offset Azimuth E, Enx Ep, Ep
From Angle
Centroid
ft ft ° K K K K
CClISeismic general cable EW52 50.00 0.00 0.0000 0.00 0.00 0.00 0.00
From 0 to 125 (40ft to60ft)
CCISeismic general cable EW52 30.00 0.00 0.0000 0.00 0.00 0.00 0.00
From 0 to 125 (20ft to40ft)
CCISeismic general cable EW52 10.00 0.00 0.0000 0.00 0.00 0.00 0.00
From 0 to 125 (0ft to20ft)
CCISeismic andrew EW180 102.50 0.00 0.0000 0.00 0.00 0.00 0.00
From 0 to 105 (1001t to105ft)
CCISeismic andrew EW180 90.00 0.00 0.0000 0.00 0.00 0.00 0.00
From 0 to 105 (80ft to100ft)
CCISeismic andrew EW180 70.00 0.00 0.0000 0.00 0.00 0.00 0.00
From 0 to 105 (60ft to80ft)
CCISeismic andrew EW180 50.00 0.00 0.0000 0.00 0.00 0.00 0.00
From 0 to 105 (401t to60ft)
CCISeismic andrew EW180 30.00 0.00 0.0000 0.00 0.00 0.00 0.00
From 0 to 105 (20ft to40ft)
CCISeismic andrew EW 180 10.00 0.00 0.0000 0.00 0.00 0.00 0.00
From 0 to 105 (0ft to20ft)
CClISeismic general cable EW52 87.00 0.00 0.0000 0.00 0.00 0.00 0.00
From 0 to 94 (801t to94ft)
CClISeismic general cable EW52 70.00 0.00 0.0000 0.00 0.00 0.00 0.00
From 0 to 94 (60ft to80ft)
CCISeismic general cable EW52 50.00 0.00 0.0000 0.00 0.00 0.00 0.00
From 0 to 94 (40ft to60ft)
CCISeismic general cable EW52 30.00 0.00 0.0000 0.00 0.00 0.00 0.00
From 0 to 94 (201t to40ft)
CClISeismic general cable EW52 10.00 0.00 0.0000 0.00 0.00 0.00 0.00
From 0 to 94 (0ft to20ft)
CCISeismic general cable 7/8" 85.00 0.00 0.0000 0.00 0.00 0.00 0.00
Coax From 0 to 90 (80ft to90ft)
CCISeismic general cable 7/8" 70.00 0.00 0.0000 0.00 0.00 0.00 0.00
Coax From 0 to 90 (60ft to801t)
CCISeismic general cable 7/8" 50.00 0.00 0.0000 0.00 0.00 0.00 0.00
Coax From 0 to 90 (40ft to60ft)
CClISeismic general cable 7/8" 30.00 0.00 0.0000 0.00 0.00 0.00 0.00
Coax From 0 to 90 (20ft to40ft)
CClISeismic general cable 7/8" 10.00 0.00 0.0000 0.00 0.00 0.00 0.00
Coax From 0 to 90 (0ft to20£t)
CCISeismic andrew EW180 84.00 0.00 0.0000 0.00 0.00 0.00 0.00
From 0 to 88 (80ft to88ft)
CCISeismic andrew EW 180 70.00 0.00 0.0000 0.00 0.00 0.00 0.00
From 0 to 88 (60ft to80ft)
CCISeismic andrew EW180 50.00 0.00 0.0000 0.00 0.00 0.00 0.00
From 0 to 88 (401t to60ft)
CCISeismic andrew EW180 30.00 0.00 0.0000 0.00 0.00 0.00 0.00
From 0 to 88 (20ft to40ft)
CCISeismic andrew EW180 10.00 0.00 0.0000 0.00 0.00 0.00 0.00
From 0 to 88 (0ft to20ft)
CCISeismic (18) general cable 64.25 0.00 0.0000 0.00 0.00 0.00 0.01
7/8" Coax From 0 to 68.5 (60ft
t068.5ft)
CCISeismic (18) general cable 50.00 0.00 0.0000 0.01 0.00 0.00 0.01
7/8" Coax From 0 to 68.5 (40ft
t060ft)
CCISeismic (18) general cable 30.00 0.00 0.0000 0.01 0.00 0.00 0.01
7/8" Coax From 0 to 68.5 (20ft
to40ft)
CCISeismic (18) general cable 10.00 0.00 0.0000 0.01 0.00 0.00 0.00

7/8" Coax From 0 to 68.5 (0ft
t020ft)
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Description Elevation Offset Azimuth E, Enx Ep, Ep
From Angle
Centroid
ft ft ° K K K K
CCISeismic 1 1/4" Hybrid 64.25 0.00 0.0000 0.00 0.00 0.00 0.00
Cable From 0 to 68.5 (601t
t068.5ft)
CCISeismic 1 1/4" Hybrid 50.00 0.00 0.0000 0.00 0.00 0.00 0.00
Cable From 0 to 68.5 (401t
to60ft)
CCISeismic 1 1/4" Hybrid 30.00 0.00 0.0000 0.00 0.00 0.00 0.00
Cable From 0 to 68.5 (201t
to40ft)
CCISeismic 1 1/4" Hybrid 10.00 0.00 0.0000 0.00 0.00 0.00 0.00
Cable From 0 to 68.5 (0ft to20£t)
CClISeismic (2) general cable 1 64.25 0.00 0.0000 0.00 0.00 0.00 0.00

1/4" Hybrid Cable From 0 to
68.5 (60ft t068.51t)
CClISeismic (2) general cable 1 50.00 0.00 0.0000 0.00 0.00 0.00 0.00
1/4" Hybrid Cable From 0 to
68.5 (40ft to60ft)
CClISeismic (2) general cable 1 30.00 0.00 0.0000 0.00 0.00 0.00 0.00
1/4" Hybrid Cable From 0 to
68.5 (201t to40ft)
CClISeismic (2) general cable 1 10.00 0.00 0.0000 0.00 0.00 0.00 0.00
1/4" Hybrid Cable From 0 to
68.5 (0ft to20ft)

CClISeismic general cable EW90 46.50 0.00 0.0000 0.00 0.00 0.00 0.00
From 0 to 53 (40ft to53ft)
CCISeismic general cable EW90 30.00 0.00 0.0000 0.00 0.00 0.00 0.00
From 0 to 53 (201t to40ft)
CCISeismic general cable EW90 10.00 0.00 0.0000 0.00 0.00 0.00 0.00
From 0 to 53 (0ft to20ft)
CClISeismic (12) general cable 45.00 0.00 0.0000 0.00 0.00 0.00 0.00
7/8" Coax From 0 to 50 (40ft
to50ft)
CClISeismic (12) general cable 30.00 0.00 0.0000 0.01 0.00 0.00 0.00
7/8" Coax From 0 to 50 (20ft
to40ft)
CClISeismic (12) general cable 10.00 0.00 0.0000 0.01 0.00 0.00 0.00
7/8" Coax From 0 to 50 (Oft
t020ft)
CCISeismic (4) general cable 45.00 0.00 0.0000 0.00 0.00 0.00 0.00
3/4" DC From 0 to 50 (40ft
to50ft)
CCISeismic (4) general cable 30.00 0.00 0.0000 0.00 0.00 0.00 0.00
3/4" DC From 0 to 50 (20ft
to40ft)
CCISeismic (4) general cable 10.00 0.00 0.0000 0.00 0.00 0.00 0.00
3/4" DC From 0 to 50 (0ft to20ft)
CClISeismic 3/8" Fiber From 0 45.00 0.00 0.0000 0.00 0.00 0.00 0.00
to 50 (40ft to50ft)
CClISeismic 3/8" Fiber From 0 30.00 0.00 0.0000 0.00 0.00 0.00 0.00
to 50 (20ft to40ft)
CCISeismic 3/8" Fiber From 0 10.00 0.00 0.0000 0.00 0.00 0.00 0.00
to 50 (Oft to20ft)
CCISeismic 5/16" RET Cable 45.00 0.00 0.0000 0.00 0.00 0.00 0.00
From 0 to 50 (40ft to50ft)
CClISeismic 5/16" RET Cable 30.00 0.00 0.0000 0.00 0.00 0.00 0.00
From 0 to 50 (20ft to40ft)
CClISeismic 5/16" RET Cable 10.00 0.00 0.0000 0.00 0.00 0.00 0.00
From 0 to 50 (0ft to20ft)
CClISeismic E105J From 0 to 45.00 0.00 0.0000 0.00 0.00 0.00 0.00

50 (40ft toSOf)
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Description Elevation Offset Azimuth E, Enx Ep, Ep
From Angle
Centroid
ft ft ° K K K K
CClISeismic E105J From 0 to 30.00 0.00 0.0000 0.00 0.00 0.00 0.00
50 (20ft to40ft)
CClISeismic E105J From 0 to 10.00 0.00 0.0000 0.00 0.00 0.00 0.00
50 (Oft to20ft)
CCISeismic andrew EW180 28.00 0.00 0.0000 0.00 0.00 0.00 0.00
From 0 to 36 (20ft to36ft)
CCISeismic andrew EW180 10.00 0.00 0.0000 0.00 0.00 0.00 0.00
From 0 to 36 (0ft to20ft)
Discrete Tower Loads
Description Face Offset Offsets: Azimuth Placement ChAa ChAa Weight
or Type Horz Adjustment Front Side
Leg Lateral
Vert
ft ° ft ft2 ft2 K
ft
ft
Small Beacon B From Leg 0.00 0.0000 180.00 No Ice 0.78 0.78 0.01
0.00
1.00
Small Beacon B From Leg 0.00 0.0000 180.00 No Ice 0.78 0.78 0.01
0.00
1.00
skeksk
12° Upright Omni B From Face 1.00 0.0000 180.00 No Ice 3.60 3.60 0.05
(Verizon) 2.00
6.00
12 Upright Omni C From Face 1.00 0.0000 180.00 No Ice 3.60 3.60 0.05
(Verizon) 2.00
6.00
Face Frame A From Face 0.00 0.0000 177.50 No Ice 7.50 7.50 0.25
(Verizon) 0.00
0.00
Face Frame B From Face 0.00 0.0000 177.50 No Ice 7.50 7.50 0.25
(Verizon) 0.00
0.00
Face Frame C From Face 0.00 0.0000 177.50 No Ice 7.50 7.50 0.25
(Verizon) 0.00
0.00
KKk
2960.004 A From Leg 0.00 0.0000 84.00 No Ice 7.47 3.70 0.02
(Verizon) 0.00
0.00
2960.004 C From Leg 0.00 0.0000 84.00 No Ice 7.47 3.70 0.02
(Verizon) 0.00
0.00
6’ Panel Antenna B From Leg 0.00 0.0000 84.00 No Ice 4.70 2.95 0.03
(Verizon) 0.00
0.00
sksksk
Sector Frame A From Face 0.00 0.0000 68.50 No Ice 15.00 15.00 0.50
(Verizon) 6.90
0.00
Sector Frame B From Face 0.00 0.0000 68.50 No Ice 15.00 15.00 0.50
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1047 N 205th Street 21751_TUSCOn MTSO- Tuscon- AZ 09:50:10 03/23/20
Elkhorn, NE 68022 Client Designed by
Phone: lllz(f).(2.891888 KGI NathanW
Description Face Offset Offsets: Azimuth Placement CaAn CaAn Weight
or Type Horz Adjustment Front Side
Leg Lateral
Vert
ft ° ft ft? ft? K
ft
ft
(Verizon) 6.90
0.00
Sector Frame C From Face 0.00 0.0000 68.50 No Ice 15.00 15.00 0.50
(Verizon) 6.90
0.00
sk
HEX458CW0000G A From Face 425 0.0000 68.50 No Ice 13.41 7.44 0.06
(Verizon) 1.90
0.00
HEX458CW0000G B From Face 425 0.0000 68.50 No Ice 13.41 7.44 0.06
(Verizon) 1.90
0.00
HEX458CW0000G C From Face 425 0.0000 68.50 No Ice 13.41 7.44 0.06
(Verizon) 1.90
0.00
HEX458CW0000G A From Face 425 0.0000 68.50 No Ice 13.41 7.44 0.06
(Verizon) 5.25
0.00
HEX458CW0000G B From Face 425 0.0000 68.50 No Ice 13.41 7.44 0.06
(Verizon) 5.25
0.00
HEX458CW0000G C From Face 425 0.0000 68.50 No Ice 13.41 7.44 0.06
(Verizon) 5.25
0.00
HEX458CW0000G A From Face 425 0.0000 68.50 No Ice 13.41 7.44 0.06
(Verizon) 8.55
0.00
HEX458CW0000G B From Face 425 0.0000 68.50 No Ice 13.41 7.44 0.06
(Verizon) 8.55
0.00
HEX458CW0000G C From Face 425 0.0000 68.50 No Ice 13.41 7.44 0.06
(Verizon) 8.55
0.00
HEX458CW0000G A From Face 425 0.0000 68.50 No Ice 13.41 7.44 0.06
(Verizon) 11.90
0.00
HEX458CW0000G B From Face 425 0.0000 68.50 No Ice 13.41 7.44 0.06
(Verizon) 11.90
0.00
HEX458CW0000G C From Face 425 0.0000 68.50 No Ice 13.41 7.44 0.06
(Verizon) 11.90
0.00
sk
RRUS A2 Modules A From Face 3.75 0.0000 68.50 No Ice 1.60 0.46 0.02
(Verizon) 1.90
-2.00
RRUS A2 Modules B From Face 3.75 0.0000 68.50 No Ice 1.60 0.46 0.02
(Verizon) 1.90
-2.00
RRUS A2 Modules C From Face 3.75 0.0000 68.50 No Ice 1.60 0.46 0.02
(Verizon) 1.90
-2.00
RRUS A2 Modules A From Face 3.75 0.0000 68.50 No Ice 1.60 0.46 0.02
(Verizon) 5.25
-2.00
RRUS A2 Modules B From Face 3.75 0.0000 68.50 No Ice 1.60 0.46 0.02

(Verizon) 5.25
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Semaan Engineering Solutions Project Date
1047 N 205th Street 21751_TUSCOn MTSO- Tuscon- AZ 09:50:10 03/23/20
Phone: 402.269.1568 clent Pesigned by
one: EAX: KGI NathanW
Description Face Offset Offsets: Azimuth Placement CaAn CaAn Weight
or Type Horz Adjustment Front Side
Leg Lateral
Vert
ft ° ft ft2 ft2 K
ft
ft
-2.00
RRUS A2 Modules C From Face 3.75 0.0000 68.50 No Ice 1.60 0.46 0.02
(Verizon) 5.25
-2.00
RRUS A2 Modules A From Face 3.75 0.0000 68.50 No Ice 1.60 0.46 0.02
(Verizon) 8.55
-2.00
RRUS A2 Modules B From Face 3.75 0.0000 68.50 No Ice 1.60 0.46 0.02
(Verizon) 8.55
-2.00
RRUS A2 Modules C From Face 3.75 0.0000 68.50 No Ice 1.60 0.46 0.02
(Verizon) 8.55
-2.00
RRUS A2 Modules A From Face 3.75 0.0000 68.50 No Ice 1.60 0.46 0.02
(Verizon) 11.90
-2.00
RRUS A2 Modules B From Face 3.75 0.0000 68.50 No Ice 1.60 0.46 0.02
(Verizon) 11.90
-2.00
RRUS A2 Modules C From Face 3.75 0.0000 68.50 No Ice 1.60 0.46 0.02
(Verizon) 11.90
-2.00
*
TMA 10"x7"x2" A From Face 4.00 0.0000 68.50 No Ice 0.58 0.18 0.01
(Verizon) 1.90
0.00
TMA 10"x7"x2" B From Face 4.00 0.0000 68.50 No Ice 0.58 0.18 0.01
(Verizon) 1.90
0.00
TMA 10"x7"x2" C From Face 4.00 0.0000 68.50 No Ice 0.58 0.18 0.01
(Verizon) 1.90
0.00
TMA 10"x7"x2" A From Face 4.00 0.0000 68.50 No Ice 0.58 0.18 0.01
(Verizon) 5.25
0.00
TMA 10"x7"x2" B From Face 4.00 0.0000 68.50 No Ice 0.58 0.18 0.01
(Verizon) 5.25
0.00
TMA 10"x7"x2" C From Face 4.00 0.0000 68.50 No Ice 0.58 0.18 0.01
(Verizon) 5.25
0.00
TMA 10"x7"x2" A From Face 4.00 0.0000 68.50 No Ice 0.58 0.18 0.01
(Verizon) 8.55
0.00
TMA 10"x7"x2" B From Face 4.00 0.0000 68.50 No Ice 0.58 0.18 0.01
(Verizon) 8.55
0.00
TMA 10"x7"x2" C From Face 4.00 0.0000 68.50 No Ice 0.58 0.18 0.01
(Verizon) 8.55
0.00
TMA 10"x7"x2" A From Face 4.00 0.0000 68.50 No Ice 0.58 0.18 0.01
(Verizon) 11.90
0.00
TMA 10"x7"x2" B From Face 4.00 0.0000 68.50 No Ice 0.58 0.18 0.01
(Verizon) 11.90
0.00

TMA 10"x7"x2" C From Face 4.00 0.0000 68.50 No Ice 0.58 0.18 0.01
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Semaan Engineering Solutions Project Date
1047 N 205th Street 21751_TUSCOn MTSO- Tuscon- AZ 09:50:10 03/23/20
Elkhorn, NE 68022 Client Designed by
Phone: lllz(f).(2.89.1888 KGI NathanW
Description Face Offset Offsets: Azimuth Placement CaAn CaAn Weight
or Type Horz Adjustment Front Side
Leg Lateral
Vert
ft ° ft ft2 ft2 K
ft
ft
(Verizon) 11.90
0.00
*
RRH 3JR52709AA 2X60 A From Face 4.00 0.0000 68.50 No Ice 3.36 2.00 0.06
(AWS 60W) 8.55
(Verizon) 2.00
RRH 3JR52709AA 2X60 A From Face 4.00 0.0000 68.50 No Ice 3.36 2.00 0.06
(AWS 60W) 11.90
(Verizon) 2.00
RRH 3JR52709AA 2X60 B From Face 4.00 0.0000 68.50 No Ice 3.36 2.00 0.06
(AWS 60W) 8.55
(Verizon) 2.00
RRH 3JR52709AA 2X60 B From Face 4.00 0.0000 68.50 No Ice 3.36 2.00 0.06
(AWS 60W) 11.90
(Verizon) 2.00
RRH 3JR52709AA 2X60 C From Face 4.00 0.0000 68.50 No Ice 3.36 2.00 0.06
(AWS 60W) 8.55
(Verizon) 2.00
RRH 3JR52709AA 2X60 C From Face 4.00 0.0000 68.50 No Ice 3.36 2.00 0.06
(AWS 60W) 11.90
(Verizon) 2.00
*
RRH 4x30-4T4R B13 A From Face 3.75 0.0000 68.50 No Ice 2.16 1.62 0.06
(Verizon) 8.55
2.00
RRH 4x30-4T4R B13 A From Face 3.75 0.0000 68.50 No Ice 2.16 1.62 0.06
(Verizon) 11.90
2.00
RRH 4x30-4T4R B13 B From Face 3.75 0.0000 68.50 No Ice 2.16 1.62 0.06
(Verizon) 8.55
2.00
RRH 4x30-4T4R B13 B From Face 3.75 0.0000 68.50 No Ice 2.16 1.62 0.06
(Verizon) 11.90
2.00
RRH 4x30-4T4R B13 C From Face 3.75 0.0000 68.50 No Ice 2.16 1.62 0.06
(Verizon) 8.55
2.00
RRH 4x30-4T4R B13 C From Face 3.75 0.0000 68.50 No Ice 2.16 1.62 0.06
(Verizon) 11.90
2.00
*
RRH 4x30-4T4R B25 A From Face 3.75 0.0000 68.50 No Ice 2.14 1.30 0.05
(Verizon) 8.55
0.00
RRH 4x30-4T4R B25 A From Face 3.75 0.0000 68.50 No Ice 2.14 1.30 0.05
(Verizon) 11.90
0.00
RRH 4x30-4T4R B25 B From Face 3.75 0.0000 68.50 No Ice 2.14 1.30 0.05
(Verizon) 8.55
0.00
RRH 4x30-4T4R B25 B From Face 3.75 0.0000 68.50 No Ice 2.14 1.30 0.05
(Verizon) 11.90
0.00
RRH 4x30-4T4R B25 C From Face 3.75 0.0000 68.50 No Ice 2.14 1.30 0.05
(Verizon) 8.55
0.00
RRH 4x30-4T4R B25 C From Face 3.75 0.0000 68.50 No Ice 2.14 1.30 0.05
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1047 N 205th Street 21751_TUSCOn MTSO- Tuscon- AZ 09:50:10 03/23/20
Elkhorn, NE 68022 Client Designed by
Phone: Allz(f).(2.89.1888 KGI NathanW
Description Face Offset Offsets: Azimuth Placement CaAn CaAn Weight
or Type Horz Adjustment Front Side
Leg Lateral
Vert
ft ° ft ft? ft? K
ft
ft
(Verizon) 11.90
0.00
*
RHSDC-3315-PF-48 A From Leg 1.00 0.0000 68.50 No Ice 3.79 2.51 0.03
(Verizon) 0.00
0.00
RHSDC-3315-PF-48 B From Leg 1.00 0.0000 68.50 No Ice 3.79 2.51 0.03
(Verizon) 0.00
0.00
RHSDC-3315-PF-48 C From Leg 1.00 0.0000 68.50 No Ice 3.79 2.51 0.03
(Verizon) 0.00
0.00
KKK
VFA10-RRU A From Face 0.00 -60.0000 50.00 No Ice 15.00 15.00 0.50
(AT&T) -7.85
0.00
VFA10-RRU B From Face 0.00 60.0000 50.00 No Ice 15.00 15.00 0.50
(AT&T) 7.85
0.00
VFA10-RRU C From Face 0.00 -60.0000 50.00 No Ice 15.00 15.00 0.50
(AT&T) 7.85
0.00
*
DPA-65R-BUUUU-HS8 A From Face 4.75 0.0000 50.00 No Ice 12.75 7.47 0.06
(AT&T) -3.85
0.00
DPA-65R-BUUUU-HS8 B From Face 4.75 0.0000 50.00 No Ice 12.75 7.47 0.06
(AT&T) 11.85
0.00
DPA-65R-BUUUU-HS8 C From Face 4.75 0.0000 50.00 No Ice 12.75 7.47 0.06
(AT&T) 11.85
0.00
*
RA11.7760.00 A From Face 4.75 0.0000 50.00 No Ice 5.95 1.89 0.04
(AT&T) -11.85
0.00
RA11.7760.00 B From Face 4.75 0.0000 50.00 No Ice 5.95 1.89 0.04
(AT&T) 3.85
0.00
RA11.7760.00 C From Face 4.75 0.0000 50.00 No Ice 5.95 1.89 0.04
(AT&T) 3.85
0.00
*
RRH 4x25-WCS-4R A From Face 4.50 0.0000 50.00 No Ice 3.17 2.38 0.07
(AT&T) -3.85
2.00
RRH 4x25-WCS-4R B From Face 4.50 0.0000 50.00 No Ice 3.17 2.38 0.07
(AT&T) 11.85
2.00
RRH 4x25-WCS-4R C From Face 4.50 0.0000 50.00 No Ice 3.17 2.38 0.07
(AT&T) 11.85
2.00
*
RRH 2x40-AWS-RDEM A From Face 4.25 0.0000 50.00 No Ice 2.50 1.89 0.05
(AT&T) -11.85
2.00
RRH 2x40-AWS-RDEM B From Face 4.25 0.0000 50.00 No Ice 2.50 1.89 0.05
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Semaan Engineering Solutions Project Date
1047 N 205th Street 21751_TUSCOn MTSO- Tuscon- AZ 09:50:10 03/23/20
Elkhorn, NE 68022 Client Designed by
Phone: 4'1:(13).(2.89.1888 KGI Nathanw
Description Face Offset Offsets: Azimuth Placement CaAn CaAn Weight
or Type Horz Adjustment Front Side
Leg Lateral
Vert
ft ° ft ft? ft? K
ft
ft
(AT&T) 3.85
2.00
RRH 2x40-AWS-RDEM C From Face 4.25 0.0000 50.00 No Ice 2.50 1.89 0.05
(AT&T) 3.85
2.00
*
WCS-IMFT-AMT Filter C From Leg 0.00 0.0000 50.00 No Ice 0.64 0.47 0.02
(AT&T) 0.00
0.00
*
DC6-48-60-18-8F C From Leg 0.00 0.0000 50.00 No Ice 0.92 0.92 0.03
(AT&T) 0.00
0.00
*
LGP18601 TMA A From Face 4.50 0.0000 50.00 No Ice 0.64 0.29 0.01
(AT&T) -11.85
0.00
LGP18601 TMA A From Face 4.50 0.0000 50.00 No Ice 0.64 0.29 0.01
(AT&T) -3.85
0.00
LGP18601 TMA B From Face 4.50 0.0000 50.00 No Ice 0.64 0.29 0.01
(AT&T) 3.85
0.00
LGP18601 TMA B From Face 4.50 0.0000 50.00 No Ice 0.64 0.29 0.01
(AT&T) 11.85
0.00
LGP18601 TMA C From Face 4.50 0.0000 50.00 No Ice 0.64 0.29 0.01
(AT&T) 3.85
0.00
LGP18601 TMA C From Face 4.50 0.0000 50.00 No Ice 0.64 0.29 0.01
(AT&T) 11.85
0.00
*
XXQLH-654L8H8-iVT A From Face 4.75 0.0000 50.00 No Ice 17.15 7.97 0.11
(AT&T) -7.85
0.00
XXQLH-654L8H8-iVT B From Face 4.75 0.0000 50.00 No Ice 17.15 7.97 0.11
(AT&T) 7.85
0.00
XXQLH-654L8H8-iVT C From Face 4.75 0.0000 50.00 No Ice 17.15 7.97 0.11
(AT&T) 7.85
0.00
*
RRH 4T4R B12/14 320W A From Face 4.25 0.0000 50.00 No Ice 3.68 2.31 0.10
AHLBA -7.85
(AT&T) 2.00
RRH 4T4R B12/14 320W B From Face 4.25 0.0000 50.00 No Ice 3.68 2.31 0.10
AHLBA 7.85
(AT&T) 2.00
RRH 4T4R B12/14 320W C From Face 4.25 0.0000 50.00 No Ice 3.68 2.31 0.10
AHLBA 7.85
(AT&T) 2.00
*
RRH 4T4R B25/66 320W A From Face 4.25 0.0000 50.00 No Ice 2.86 1.53 0.07
(AT&T) -7.85
-2.00
RRH 4T4R B25/66 320W B From Face 4.25 0.0000 50.00 No Ice 2.86 1.53 0.07
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. . . Project Date
Semaan Engineering Solutions y
1047 N 205th Street 21751_TUSCOn MTSO- Tuscon- AZ 09:50:10 03/23/20
Elkhorn, NE 68022 Client Designed by
Phone: 402.289.1888
. KGI NathanW
FAX:
Description Face Offset Offsets: Azimuth Placement CaAn CaAn Weight
or Type Horz Adjustment Front Side
Leg Lateral
Vert
ft ° ft ft? ft? K
ft
ft
(AT&T) 7.85
-2.00
RRH 4T4R B25/66 320W C From Face 425 0.0000 50.00 No Ice 2.86 1.53 0.07
(AT&T) 7.85
-2.00
sk
DC6-48-60-0-8C-EV C From Leg 0.00 0.0000 50.00 No Ice 0.55 0.55 0.03
(AT&T) 0.00
0.00
Dishes
Description Face Dish Offset  Offsets: Azimuth 3dB Elevation Outside Aperture  Weight
or Type Type Horz  Adjustment  Beam Diameter Area
Leg Lateral Width
Vert
ft ° ° ft ft ft2 K
UHX6-59-P3A B Paraboloid From 0.00 -8.0000 141.00 6.00 No Ice 28.27 0.14
(Verizon) w/Shroud (HP) Leg 0.00
0.00
10 ft Grid Dish B Grid From 0.00 47.0000 132.00 10.00 No Ice 78.54 0.42
(Verizon) Leg 0.00
0.00
SP4-5.2NS C  Paraboloid w/o  From 0.00 45.0000 125.00 4.00 No Ice 12.57 0.06
(Verizon) Radome Leg 0.00
0.00
HP6-180E A Paraboloid From 0.00 52.0000 105.00 6.00 No Ice 28.27 0.38
(Verizon) w/Shroud (HP)  Leg 0.00
0.00
UHX8-65-P3A C Paraboloid From 0.00 -70.0000 94.00 8.00 No Ice 50.27 0.50
(Verizon) w/Shroud (HP)  Leg 0.00
0.00
6 ft Grid Dish B Grid From 0.00 -1.0000 90.00 6.00 No Ice 28.27 0.20
(Verizon) Leg 0.00
0.00
2 ft HP Dish C Paraboloid From 0.00 10.0000 88.00 2.00 No Ice 3.14 0.09
(Verizon) w/Shroud (HP) Leg 0.00
0.00
HP4-107-P3A A Paraboloid From 0.00 -15.0000 53.00 4.00 No Ice 12.57 0.08
(Verizon) w/Shroud (HP) Leg 0.00
0.00
UXA6-107BC A Paraboloid From 0.00 -15.0000 48.00 6.00 No Ice 28.30 0.24
(Verizon) w/Shroud (HP)  Leg 0.00
0.00
HP4-180E C Paraboloid From 0.00 0.0000 36.00 4.00 No Ice 12.57 0.08
(Verizon) w/Shroud (HP)  Leg 0.00

0.00




T Job Page
tnX Ower REV02 26 of 47
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1047 N 205th Street 21751_TUSCOn MTSO- Tuscon- AZ 09:50:10 03/23/20
Elkhorn, NE 68022 Client Designed by
Phone: 4'1:%.(2.89.1888 KGI NathanW
Tower Pressures - No Ice
GH = 0.850
Section z Kz 9: A F Ar Ar Aeg Leg ChAn ChAn
Elevation a % In Out
c Face Face
ft ft psf ft? e ft? ft? ft? ft? ft?
T1 170.00 1.15 24 94374 | A 7.828 7.917 7.917 50.28 4.440 0.000
180.00-160.00 B 7.828 7917 50.28 0.000 0.000
C 7.828 7917 50.28 1.500 0.000
T2 150.00 1.11 23| 114796 | A 8.321 7.930 7.930 48.80 4.440 0.000
160.00-140.00 B 8.321 7.930 48.80 0.201 0.000
C 8.321 7.930 48.80 6.500 0.000
T3 130.00 | 1.065 23| 156.048 | A 10.329 9.599 9.599 48.17 16.897 0.000
140.00-120.00 B 10.329 9.599 48.17 4.020 0.000
C 10.329 9.599 48.17 11.500 0.000
T4 110.00 | 1.016 21| 196.465| A 17.155 9.600 9.600 35.88 21.455 0.000
120.00-100.00 B 17.155 9.600 35.88 4.020 0.000
C 17.155 9.600 35.88 11.500 0.000
T5 90.00 | 0.959 20| 237925 A 16.399 11.686 11.686 41.61 27.072 0.000
100.00-80.00 B 16.399 11.686 41.61 4.020 0.000
C 16.399 11.686 41.61 11.500 0.000
T6 80.00-60.00 70.00 | 0.892 19 278.446 | A 18.638 11.687 11.687 38.54 31.302 0.000
B 18.638 11.687 38.54 23.128 0.000
C 18.638 11.687 38.54 11.500 0.000
T7 60.00-40.00 50.00 | 0.811 171 320217 | A 25.953 13.356 13.356 33.98 35.755 0.000
B 25.953 13.356 33.98 53.980 0.000
C 25.953 13.356 33.98 28.770 0.000
T8 40.00-20.00 30.00 | 0.701 15] 361.467 | A 28.640 15.025 15.025 34.41 38.923 0.000
B 28.640 15.025 34.41 58.980 0.000
C 28.640 15.025 34.41 46.040 0.000
T9 20.00-0.00 10.00 0.7 15] 402302 | A 35.078 15.027 15.027 29.99 35.159 0.000
B 35.078 15.027 29.99 54.980 0.000
C 35.078 15.027 29.99 41.440 0.000
Tower Pressure - Service
GH =0.850
Section z Kz 0: Ac F Ae Ar Aleg Leg ChAn ChAn
Elevation a % In Out
c Face Face
ft ft psf ft? e ft? ft? ft? ft? ft?
Tl 170.00 1.15 8 943741 A 7.828 7917 7.917 50.28 4.440 0.000
180.00-160.00 B 7.828 7917 50.28 0.000 0.000
C 7.828 7917 50.28 1.500 0.000
T2 150.00 1.11 8| 114796 | A 8.321 7.930 7.930 48.80 4.440 0.000
160.00-140.00 B 8.321 7.930 48.80 0.201 0.000
C 8.321 7.930 48.80 6.500 0.000
T3 130.00 [ 1.065 8| 156.048 | A 10.329 9.599 9.599 48.17 16.897 0.000
140.00-120.00 B 10.329 9.599 48.17 4.020 0.000
C 10.329 9.599 48.17 11.500 0.000
T4 110.00 [ 1.016 71 196.465| A 17.155 9.600 9.600 35.88 21.455 0.000
120.00-100.00 B 17.155 9.600 35.88 4.020 0.000
C 17.155 9.600 35.88 11.500 0.000
TS 90.00 [ 0.959 71 237.925| A 16.399 11.686 11.686 41.61 27.072 0.000
100.00-80.00 B 16.399 11.686 41.61 4.020 0.000
C 16.399 11.686 41.61 11.500 0.000
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1047 N 205th Street 21751_TUSCOn MTSO- Tuscon- AZ 09:50:10 03/23/20
Elkhorn, NE 68022 Client Designed by
Phone: ?:(KXZ.SQ.BSS KGI Nathanw
Section z Kz Q: Ac F Ar Ar Aleg Leg CrAn CrAn
Elevation a % In Out
c Face Face
ft ft psf ft? e ft? ft? ft? ft? ft?
T6 80.00-60.00 70.00 [ 0.892 6| 278.446 | A 18.638 11.687 11.687 38.54 31.302 0.000
B 18.638 11.687 38.54 23.128 0.000
C 18.638 11.687 38.54 11.500 0.000
T7 60.00-40.00 50.00 | 0.811 61 320217 | A 25.953 13.356 13.356 33.98 35.755 0.000
B 25953 13.356 33.98 53.980 0.000
C 25.953 13.356 33.98 28.770 0.000
T8 40.00-20.00 30.00 [ 0.701 51 361467 | A 28.640 15.025 15.025 34.41 38.923 0.000
B 28.640 15.025 34.41 58.980 0.000
C 28.640 15.025 34.41 46.040 0.000
T9 20.00-0.00 10.00 0.7 51 402302 | A 35.078 15.027 15.027 29.99 35.159 0.000
B 35.078 15.027 29.99 54.980 0.000
C 35.078 15.027 29.99 41.440 0.000
Tower Forces - No Ice - Wind Normal To Face
Section Add Self F e Cr ; De Dr Ae F w Ctrl.
Elevation Weight Weight a Face
c psf
ft K K e ft2 K plf
Tl 0.03 046 A 0.167 | 2.711 24 1 1 12.337 0.76 38.22 A
180.00-160.00 B 0.167 | 2.711 1 1 12.337
C 0.167 | 2.711 1 1 12.337
T2 0.12 047 A 0.142| 2.803 23 1 1 12.816 0.83 41.71 A
160.00-140.00 B 0.142 | 2.803 1 1 12.816
C 0.142 | 2.803 1 1 12.816
T3 0.39 0.66 | A 0.128 | 2.855 23 1 1 15.759 1.18 58.78 A
140.00-120.00 B 0.128 | 2.855 1 1 15.759
C 0.128 | 2.855 1 1 15.759
T4 0.40 197 A 0.136 | 2.823 21 1 1 22.591 1.51 75.66 A
120.00-100.00 B 0.136 | 2.823 1 1 22.591
C 0.136 | 2.823 1 1 22.591
TS5 0.42 1201 A 0.118 | 2.893 20 1 1 23.002 1.53 76.72 A
100.00-80.00 B 0.118 | 2.893 1 1 23.002
C 0.118 | 2.893 1 1 23.002
T6 0.53 1.72 | A 0.109 | 2.928 19 1 1 25.237 1.72 86.16 B
80.00-60.00 B 0.109 | 2.928 1 1 25.237
C 0.109 | 2.928 1 1 25.237
T7 0.85 3.031 A 0.123 | 2.874 17 1 1 33.504 2.24 112.23 B
60.00-40.00 B 0.123 | 2.874 1 1 33.504
C 0.123 | 2.874 1 1 33.504
T8 1.04 3411 A 0.121 | 2.882 15 1 1 37.132 222 111.09 B
40.00-20.00 B 0.121 | 2.882 1 1 37.132
C 0.121 | 2.882 1 1 37.132
T9 20.00-0.00 0.83 3281 A 0.125 | 2.867 15 1 1 43.575 2.37 118.74 B
B 0.125 | 2.867 1 1 43.575
C 0.125 | 2.867 1 1 43.575
Sum Weight: 4.62 16.24 OT™M 1035.67 14.39
kip-ft

Tower Forces - No Ice - Wind 60 To Face
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Section Add Self F e Cr q; De Dr Ae F w Ctrl.
Elevation Weight Weight a Face
c psf
ft K K e ft? K plf
T1 0.03 046 | A 0.167 | 2.711 24 0.8 1 10.771 0.68 33.83 B
180.00-160.00 B 0.167 | 2.711 0.8 1 10.771
C 0.167 | 2.711 0.8 1 10.771
T2 0.12 047 A 0.142 | 2.803 23 0.8 1 11.151 0.74 37.06 B
160.00-140.00 B 0.142 | 2.803 0.8 1 11.151
C 0.142 | 2.803 0.8 1 11.151
T3 0.39 0.66 | A 0.128 | 2.855 23 0.8 1 13.693 1.06 53.13 B
140.00-120.00 B 0.128 | 2.855 0.8 1 13.693
C 0.128 | 2.855 0.8 1 13.693
T4 0.40 197 A 0.136 | 2.823 21 0.8 1 19.160 1.34 66.82 B
120.00-100.00 B 0.136 | 2.823 0.8 1 19.160
C 0.136 | 2.823 0.8 1 19.160
TS 0.42 120 A 0.118 | 2.893 20 0.8 1 19.722 1.37 68.55 B
100.00-80.00 B 0.118 | 2.893 0.8 1 19.722
C 0.118 | 2.893 0.8 1 19.722
T6 0.53 1.72 | A 0.109 | 2.928 19 0.8 1 21.509 1.55 77.41 C
80.00-60.00 B 0.109 | 2.928 0.8 1 21.509
C 0.109 | 2.928 0.8 1 21.509
T7 0.85 3.03| A 0.123 | 2.874 17 0.8 1 28.313 2.03 101.37 C
60.00-40.00 B 0.123 | 2.874 0.8 1 28.313
C 0.123 | 2.874 0.8 1 28.313
T8 1.04 341 A 0.121 | 2.882 15 0.8 1 31.404 2.01 100.70 C
40.00-20.00 B 0.121 | 2.882 0.8 1 31.404
C 0.121 | 2.882 0.8 1 31.404
T9 20.00-0.00 0.83 328 A 0.125 | 2.867 15 0.8 1 36.559 2.12 106.09 C
B 0.125 | 2.867 0.8 1 36.559
C 0.125 | 2.867 0.8 1 36.559
Sum Weight: 4.62 16.24 OTM 926.14 12.90
kip-ft
Tower Forces - No Ice - Wind 90 To Face
Section Add Self F e Cr q; De Dr Ae F w Ctrl.
Elevation Weight Weight a Face
c psf
ft K K e ft? K plf
T1 0.03 046 | A 0.167 | 2.711 24 0.85 1 11.162 0.70 3493 C
180.00-160.00 B 0.167 | 2.711 0.85 1 11.162
C 0.167 | 2.711 0.85 1 11.162
T2 0.12 047 A 0.142 | 2.803 23 0.85 1 11.567 0.76 38.22 C
160.00-140.00 B 0.142 | 2.803 0.85 1 11.567
C 0.142 | 2.803 0.85 1 11.567
T3 0.39 0.66 | A 0.128 | 2.855 23 0.85 1 14.209 1.09 54.54 C
140.00-120.00 B 0.128 | 2.855 0.85 1 14.209
C 0.128 | 2.855 0.85 1 14.209
T4 0.40 197 A 0.136 | 2.823 21 0.85 1 20.018 1.38 69.03 C
120.00-100.00 B 0.136 | 2.823 0.85 1 20.018
C 0.136 | 2.823 0.85 1 20.018
TS 0.42 120 A 0.118 | 2.893 20 0.85 1 20.542 1.41 70.59 C
100.00-80.00 B 0.118 | 2.893 0.85 1 20.542
C 0.118 | 2.893 0.85 1 20.542
T6 0.53 1.72| A 0.109 | 2.928 19 0.85 1 22.441 1.58 78.96 C
80.00-60.00 B 0.109 | 2.928 0.85 1 22.441
C 0.109 | 2.928 0.85 1 22.441
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Section Add Self F e Cr q; De Dr Ae F w Ctrl.
Elevation Weight Weight a Face
c psf
ft K K e ft? K plf
T7 0.85 3.03| A 0.123 | 2.874 17 0.85 1 29.611 2.08 103.82 A
60.00-40.00 B 0.123 | 2.874 0.85 1 29.611
C 0.123 | 2.874 0.85 1 29.611
T8 1.04 341 A 0.121 | 2.882 15 0.85 1 32.836 2.10 104.84 A
40.00-20.00 B 0.121 | 2.882 0.85 1 32.836
C 0.121 | 2.882 0.85 1 32.836
T9 20.00-0.00 0.83 328 A 0.125 | 2.867 15 0.85 1 38.313 2.22 110.80 A
B 0.125 | 2.867 0.85 1 38.313
C 0.125 | 2.867 0.85 1 38.313
Sum Weight: 4.62 16.24 OT™M 953.60 13.31
kip-ft
Tower Forces - Service - Wind Normal To Face
Section Add Self F e Cr q; De Dr Ae F w Ctrl.
Elevation Weight Weight a Face
c psf
ft K K e ft? K plf
T1 0.03 046 | A 0.167 | 2.711 8 1 1 12.337 0.26 12.97 A
180.00-160.00 B 0.167 | 2.711 1 1 12.337
C 0.167 | 2.711 1 1 12.337
T2 0.12 047 A 0.142 | 2.803 8 1 1 12.816 0.28 14.15 A
160.00-140.00 B 0.142 | 2.803 1 1 12.816
C 0.142 | 2.803 1 1 12.816
T3 0.39 0.66 | A 0.128 | 2.855 8 1 1 15.759 0.40 19.94 A
140.00-120.00 B 0.128 | 2.855 1 1 15.759
C 0.128 | 2.855 1 1 15.759
T4 0.40 197 A 0.136 | 2.823 7 1 1 22.591 0.51 25.67 A
120.00-100.00 B 0.136 | 2.823 1 1 22.591
C 0.136 | 2.823 1 1 22.591
TS 0.42 120 A 0.118 | 2.893 7 1 1 23.002 0.52 26.03 A
100.00-80.00 B 0.118 | 2.893 1 1 23.002
C 0.118 | 2.893 1 1 23.002
T6 0.53 1.72 | A 0.109 | 2.928 6 1 1 25.237 0.58 29.24 B
80.00-60.00 B 0.109 | 2.928 1 1 25.237
C 0.109 | 2.928 1 1 25.237
T7 0.85 3.03| A 0.123 | 2.874 6 1 1 33.504 0.76 38.08 B
60.00-40.00 B 0.123 | 2.874 1 1 33.504
C 0.123 | 2.874 1 1 33.504
T8 1.04 341 A 0.121 | 2.882 5 1 1 37.132 0.75 37.70 B
40.00-20.00 B 0.121 | 2.882 1 1 37.132
C 0.121 | 2.882 1 1 37.132
T9 20.00-0.00 0.83 328 A 0.125 | 2.867 5 1 1 43.575 0.81 40.29 B
B 0.125 | 2.867 1 1 43.575
C 0.125 | 2.867 1 1 43.575
Sum Weight: 4.62 16.24 OTM 351.44 4.88
kip-ft

Tower Forces - Service - Wind 60 To Face
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Section Add Self F e Ce q; De Dr Ae w Ctrl.
Elevation Weight Weight a Face
c psf
ft K K e ft? plf
T1 0.03 046 | A 0.167 | 2.711 8 0.8 1 10.771 0.23 11.48 B
180.00-160.00 B 0.167 [ 2.711 0.8 1 10.771
C 0.167 [ 2.711 0.8 1 10.771
T2 0.12 047 A 0.142 | 2.803 8 0.8 1 11.151 0.25 12.58 B
160.00-140.00 B 0.142 | 2.803 0.8 1 11.151
C 0.142 | 2.803 0.8 1 11.151
T3 0.39 0.66 | A 0.128 | 2.855 8 0.8 1 13.693 0.36 18.03 B
140.00-120.00 B 0.128 [ 2.855 0.8 1 13.693
C 0.128 [ 2.855 0.8 1 13.693
T4 0.40 1971 A 0.136 | 2.823 7 0.8 1 19.160 0.45 22.68 B
120.00-100.00 B 0.136 | 2.823 0.8 1 19.160
C 0.136 [ 2.823 0.8 1 19.160
TS 0.42 1.201 A 0.118 | 2.893 7 0.8 1 19.722 0.47 23.26 B
100.00-80.00 B 0.118 | 2.893 0.8 1 19.722
C 0.118 [ 2.893 0.8 1 19.722
T6 0.53 1.72| A 0.109 | 2.928 6 0.8 1 21.509 0.53 26.27 C
80.00-60.00 B 0.109 | 2.928 0.8 1 21.509
C 0.109 | 2.928 0.8 1 21.509
T7 0.85 3.031 A 0.123 | 2.874 6 0.8 1 28.313 0.69 34.40 C
60.00-40.00 B 0.123 | 2.874 0.8 1 28.313
C 0.123 | 2.874 0.8 1 28.313
T8 1.04 341 A 0.121 | 2.882 5 0.8 1 31.404 0.68 34.17 C
40.00-20.00 B 0.121 | 2.882 0.8 1 31.404
C 0.121 | 2.882 0.8 1 31.404
T9 20.00-0.00 0.83 328 A 0.125 | 2.867 5 0.8 1 36.559 0.72 36.00 C
B 0.125 | 2.867 0.8 1 36.559
C 0.125| 2.867 0.8 1 36.559
Sum Weight: 4.62 16.24 OT™M 314.27 4.38
kip-ft
Tower Forces - Service - Wind 90 To Face
Section Add Self F e Ce q; De Dr Ae w Ctrl.
Elevation Weight Weight a Face
c psf
ft K K e ft2 plf
T1 0.03 046 | A 0.167 | 2.711 8 0.85 1 11.162 0.24 11.85 C
180.00-160.00 B 0.167 | 2.711 0.85 1 11.162
C 0.167 [ 2.711 0.85 1 11.162
T2 0.12 047 A 0.142 | 2.803 8 0.85 1 11.567 0.26 12.97 C
160.00-140.00 B 0.142 | 2.803 0.85 1 11.567
C 0.142 | 2.803 0.85 1 11.567
T3 0.39 0.66 | A 0.128 | 2.855 8 0.85 1 14.209 0.37 18.51 C
140.00-120.00 B 0.128 | 2.855 0.85 1 14.209
C 0.128 [ 2.855 0.85 1 14.209
T4 0.40 1971 A 0.136 | 2.823 7 0.85 1 20.018 0.47 23.43 C
120.00-100.00 B 0.136 | 2.823 0.85 1 20.018
C 0.136 [ 2.823 0.85 1 20.018
TS 0.42 1.201 A 0.118 | 2.893 7 0.85 1 20.542 0.48 23.96 C
100.00-80.00 B 0.118 | 2.893 0.85 1 20.542
C 0.118 [ 2.893 0.85 1 20.542
T6 0.53 1.72| A 0.109 | 2.928 6 0.85 1 22.441 0.54 26.79 C
80.00-60.00 B 0.109 | 2.928 0.85 1 22.441
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Section Add Self F e Cr q; De Dr Ae F w Ctrl.
Elevation Weight Weight a Face
c psf
ft K K e ft? K plf
C 0.109 | 2.928 0.85 1 22.441
T7 0.85 3.031 A 0.123 | 2.874 6 0.85 1 29.611 0.70 35.23 A
60.00-40.00 B 0.123 | 2.874 0.85 1 29.611
C 0.123 | 2.874 0.85 1 29.611
T8 1.04 341 A 0.121 | 2.882 5 0.85 1 32.836 0.71 35.58 A
40.00-20.00 B 0.121 | 2.882 0.85 1 32.836
C 0.121 | 2.882 0.85 1 32.836
T9 20.00-0.00 0.83 328 A 0.125 | 2.867 5 0.85 1 38.313 0.75 37.60 A
B 0.125 | 2.867 0.85 1 38.313
C 0.125 | 2.867 0.85 1 38.313
Sum Weight: 4.62 16.24 OT™M 323.59 4.52
kip-ft
Force Totals
Load Vertical Sum of Sum of Sum of Sum of Sum of Torques
Case Forces Forces Forces Overturning Overturning
X Z Moments, My Moments, M,
K K K Kip-ft Kip-ft kip-ft
Leg Weight 4.88
Bracing Weight 11.32
Total Member Self-Weight 16.20 1431 20.39
Gusset Weight 0.04
Total Weight 30.78 14.31 20.39
Wind 0 deg - No Ice -0.19 -23.88 -1829.42 53.71 -20.84
Wind 30 deg - No Ice 11.10 -19.75 -1492.21 -840.49 -9.88
Wind 60 deg - No Ice 18.94 -11.04 -810.87 -1443.80 -0.02
Wind 90 deg - No Ice 22.06 0.46 64.13 -1699.61 10.83
Wind 120 deg - No Ice 20.25 12.19 960.36 -1559.60 19.81
Wind 150 deg - No Ice 11.50 19.70 1540.35 -897.91 24.09
Wind 180 deg - No Ice 0.25 22.50 1756.86 -15.21 19.52
Wind 210 deg - No Ice -10.85 19.80 1523.97 853.41 9.02
Wind 240 deg - No Ice -20.20 11.96 918.37 1579.43 0.06
Wind 270 deg - No Ice -22.06 -0.17 -2.78 1744.48 -8.88
Wind 300 deg - No Ice -18.92 -11.54 -892.82 1508.10 -20.44
Wind 330 deg - No Ice -11.34 -19.84 -1534.03 921.22 -25.59
Total Weight 30.78 14.31 20.39
Wind 0 deg - Service -0.06 -8.10 -612.14 20.84 -7.07
Wind 30 deg - Service 3.77 -6.70 -497.71 -282.60 -3.35
Wind 60 deg - Service 6.43 -3.75 -266.51 -487.32 -0.01
Wind 90 deg - Service 7.49 0.16 30.41 -574.12 3.67
Wind 120 deg - Service 6.87 4.14 334.53 -526.62 6.72
Wind 150 deg - Service 3.90 6.69 531.35 -302.08 8.17
Wind 180 deg - Service 0.08 7.63 604.81 -2.55 6.62
Wind 210 deg - Service -3.68 6.72 525.79 292.20 3.06
Wind 240 deg - Service -6.85 4.06 320.29 538.57 0.02
Wind 270 deg - Service -7.49 -0.06 7.71 594.57 -3.01
Wind 300 deg - Service -6.42 -3.92 -294.31 514.36 -6.94
Wind 330 deg - Service -3.85 -6.73 -511.90 315.21 -8.68
Seismic Vertical 1.75
Seismic Horizontal 0 deg 0.00 -2.16 -203.73 0.00 0.00
Seismic Horizontal 30 deg 1.08 -1.87 -176.43 -101.86 0.00
Seismic Horizontal 60 deg 1.87 -1.08 -101.86 -176.43 0.00
Seismic Horizontal 90 deg 2.16 0.00 0.00 -203.73 0.00
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Load Vertical Sum of Sum of Sum of Sum of Sum of Torques
Case Forces Forces Forces Overturning Overturning
X z Moments, My Moments, M,
K K K Kip-ft Kip-ft Kip-ft
Seismic Horizontal 120 deg 1.87 1.08 101.86 -176.43 0.00
Seismic Horizontal 150 deg 1.08 1.87 176.43 -101.86 0.00
Seismic Horizontal 180 deg 0.00 2.16 203.73 0.00 0.00
Seismic Horizontal 210 deg -1.08 1.87 176.43 101.86 0.00
Seismic Horizontal 240 deg -1.87 1.08 101.86 176.43 0.00
Seismic Horizontal 270 deg -2.16 0.00 0.00 203.73 0.00
Seismic Horizontal 300 deg -1.87 -1.08 -101.86 176.43 0.00
Seismic Horizontal 330 deg -1.08 -1.87 -176.43 101.86 0.00

Load Combinations

Comb. Description
No.

1 Dead Only

2 1.2 Dead+1.0 Wind 0 deg - No Ice
3 0.9 Dead+1.0 Wind 0 deg - No Ice
4 1.2 Dead+1.0 Wind 30 deg - No Ice
5 0.9 Dead+1.0 Wind 30 deg - No Ice
6 1.2 Dead+1.0 Wind 60 deg - No Ice
7 0.9 Dead+1.0 Wind 60 deg - No Ice
8 1.2 Dead+1.0 Wind 90 deg - No Ice
9 0.9 Dead+1.0 Wind 90 deg - No Ice

10 1.2 Dead+1.0 Wind 120 deg - No Ice
11 0.9 Dead+1.0 Wind 120 deg - No Ice
12 1.2 Dead+1.0 Wind 150 deg - No Ice
13 0.9 Dead+1.0 Wind 150 deg - No Ice
14 1.2 Dead+1.0 Wind 180 deg - No Ice
15 0.9 Dead+1.0 Wind 180 deg - No Ice
16 1.2 Dead+1.0 Wind 210 deg - No Ice
17 0.9 Dead+1.0 Wind 210 deg - No Ice
18 1.2 Dead+1.0 Wind 240 deg - No Ice
19 0.9 Dead+1.0 Wind 240 deg - No Ice
20 1.2 Dead+1.0 Wind 270 deg - No Ice
21 0.9 Dead+1.0 Wind 270 deg - No Ice
22 1.2 Dead+1.0 Wind 300 deg - No Ice
23 0.9 Dead+1.0 Wind 300 deg - No Ice
24 1.2 Dead+1.0 Wind 330 deg - No Ice
25 0.9 Dead+1.0 Wind 330 deg - No Ice
26 Dead+Wind 0 deg - Service

27 Dead+Wind 30 deg - Service

28 Dead+Wind 60 deg - Service

29 Dead+Wind 90 deg - Service

30 Dead+Wind 120 deg - Service

31 Dead+Wind 150 deg - Service

32 Dead+Wind 180 deg - Service

33 Dead+Wind 210 deg - Service

34 Dead+Wind 240 deg - Service

35 Dead+Wind 270 deg - Service

36 Dead+Wind 300 deg - Service

37 Dead+Wind 330 deg - Service

38 1.2 Dead+1.0 Ev+1.0 Eh 0 deg

39 0.9 Dead-1.0 Ev+1.0 Eh 0 deg

40 1.2 Dead+1.0 Ev+1.0 Eh 30 deg

41 0.9 Dead-1.0 Ev+1.0 Eh 30 deg

42 1.2 Dead+1.0 Ev+1.0 Eh 60 deg

43 0.9 Dead-1.0 Ev+1.0 Eh 60 deg
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Comb. Description
No.
44 1.2 Dead+1.0 Ev+1.0 Eh 90 deg
45 0.9 Dead-1.0 Ev+1.0 Eh 90 deg
46 1.2 Dead+1.0 Ev+1.0 Eh 120 deg
47 0.9 Dead-1.0 Ev+1.0 Eh 120 deg
48 1.2 Dead+1.0 Ev+1.0 Eh 150 deg
49 0.9 Dead-1.0 Ev+1.0 Eh 150 deg
50 1.2 Dead+1.0 Ev+1.0 Eh 180 deg
51 0.9 Dead-1.0 Ev+1.0 Eh 180 deg
52 1.2 Dead+1.0 Ev+1.0 Eh 210 deg
53 0.9 Dead-1.0 Ev+1.0 Eh 210 deg
54 1.2 Dead+1.0 Ev+1.0 Eh 240 deg
55 0.9 Dead-1.0 Ev+1.0 Eh 240 deg
56 1.2 Dead+1.0 Ev+1.0 Eh 270 deg
57 0.9 Dead-1.0 Ev+1.0 Eh 270 deg
58 1.2 Dead+1.0 Ev+1.0 Eh 300 deg
59 0.9 Dead-1.0 Ev+1.0 Eh 300 deg
60 1.2 Dead+1.0 Ev+1.0 Eh 330 deg
61 0.9 Dead-1.0 Ev+1.0 Eh 330 deg
Maximum Member Forces
Section Elevation Component Condition Gov. Axial Major Axis Minor Axis
No. ft Type Load Moment Moment
Comb. K Kip-ft Kip-ft
T1 180 - 160 Leg Max Tension 15 4.03 0.00 -0.01
Max. Compression 10 -5.13 -0.03 -0.01
Max. Mx 20 -0.32 -0.12 0.00
Max. My 2 -0.19 -0.00 -0.12
Max. Vy 8 -0.13 0.00 -0.00
Max. Vx 14 -0.13 -0.00 0.00
Diagonal Max Tension 8 0.62 0.00 0.00
Max. Compression 20 -0.64 0.00 0.00
Max. Mx 10 0.46 0.00 -0.00
Max. My 8 -0.55 0.00 -0.00
Max. Vy 10 -0.00 0.00 -0.00
Max. Vx 8 0.00 0.00 -0.00
Top Girt Max Tension 14 0.01 0.00 0.00
Max. Compression 10 -0.01 0.00 0.00
Max. Mx 42 0.01 -0.00 0.00
Max. My 8 0.00 0.00 -0.00
Max. Vy 42 0.00 0.00 0.00
Max. Vx 8 0.00 0.00 0.00
T2 160 - 140 Leg Max Tension 15 8.55 -0.05 0.05
Max. Compression 10 -10.61 0.08 -0.01
Max. Mx 22 8.19 -0.10 0.02
Max. My 4 -0.92 0.02 0.13
Max. Vy 22 0.21 -0.10 0.02
Max. Vx 4 0.22 0.02 -0.09
Diagonal Max Tension 20 0.60 0.00 0.00
Max. Compression 8 -0.61 0.00 0.00
Max. Mx 18 0.34 0.01 0.00
Max. My 8 -0.47 -0.00 -0.00
Max. Vy 18 -0.00 0.01 0.00
Max. Vx 8 0.00 0.00 0.00
T3 140 - 120 Leg Max Tension 23 15.27 -0.07 0.01
Max. Compression 10 -18.84 0.09 -0.01
Max. Mx 14 10.94 0.23 0.12
Max. My 4 -1.68 -0.02 0.44
Max. Vy 15 0.20 -0.16 0.12
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Section Elevation Component Condition Gov. Axial Major Axis Minor Axis
No. ft Type Load Moment Moment
Comb. K kip-ft kip-ft
Max. Vx 4 0.34 -0.02 -0.22
Diagonal Max Tension 14 1.46 0.00 0.00
Max. Compression 8 -1.49 0.00 0.00
Max. Mx 10 1.25 0.01 0.00
Max. My 14 -1.43 0.00 0.00
Max. Vy 10 -0.01 0.01 0.00
Max. Vx 14 -0.00 0.00 0.00
T4 120 - 100 Leg Max Tension 23 22.98 -0.11 -0.02
Max. Compression 10 -28.31 0.07 0.03
Max. Mx 18 -23.92 0.18 -0.08
Max. My 20 -3.11 -0.05 0.29
Max. Vy 18 0.19 0.18 -0.08
Max. Vx 20 -0.29 -0.04 -0.18
Diagonal Max Tension 8 1.75 0.00 0.00
Max. Compression 20 -1.75 0.00 0.00
Max. Mx 10 1.46 0.09 0.01
Max. My 24 -1.65 -0.01 -0.01
Max. Vy 10 -0.04 0.09 0.01
Max. Vx 14 -0.00 0.00 0.00
T5 100 - 80 Leg Max Tension 23 32.31 -0.14 -0.02
Max. Compression 10 -39.78 0.09 -0.02
Max. Mx 2 -31.01 0.23 0.05
Max. My 2 10.31 -0.09 -0.27
Max. Vy 2 -0.38 0.23 0.05
Max. Vx 24 -0.67 -0.01 0.18
Diagonal Max Tension 8 2.55 0.00 0.00
Max. Compression 8 -2.51 0.00 0.00
Max. Mx 10 2.35 0.04 0.00
Max. My 14 -2.07 0.01 -0.01
Max. Vy 10 -0.02 0.04 0.00
Max. Vx 14 0.00 0.00 0.00
T6 80 - 60 Leg Max Tension 23 42.52 -0.70 0.01
Max. Compression 10 -54.52 -0.23 0.01
Max. Mx 6 33.12 0.86 -0.00
Max. My 12 -2.65 -0.05 0.92
Max. Vy 14 0.86 -0.71 -0.01
Max. Vx 8 -0.74 -0.04 0.43
Diagonal Max Tension 8 3.71 0.00 0.00
Max. Compression 4 -3.83 0.00 0.00
Max. Mx 24 2.07 0.05 -0.00
Max. My 16 -3.64 0.02 -0.01
Max. Vy 24 0.02 0.05 -0.00
Max. Vx 14 0.00 0.00 0.00
T7 60 -40 Leg Max Tension 23 55.31 0.13 -0.08
Max. Compression 18 -71.86 -0.41 -0.01
Max. Mx 10 -71.34 0.59 0.04
Max. My 12 -8.25 -0.09 -0.37
Max. Vy 6 -0.83 0.10 0.06
Max. Vx 12 -1.29 -0.06 -0.26
Diagonal Max Tension 8 5.28 0.00 0.00
Max. Compression 10 -5.84 0.00 0.00
Max. Mx 18 3.73 0.13 0.01
Max. My 10 -5.80 0.05 -0.02
Max. Vy 14 0.05 0.12 -0.00
Max. Vx 10 -0.00 0.00 0.00
Secondary Max Tension 18 1.25 0.00 0.00
Horizontal
Max. Compression 18 -1.25 0.07 0.00
Max. Mx 16 -0.15 0.08 0.02
Max. My 14 -0.22 0.08 0.02

Max. Vy 16 0.04 0.08 0.02
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Section Elevation Component Condition Gov. Axial Major Axis Minor Axis
No. ft Type Load Moment Moment
Comb. K kip-ft kip-ft
Max. Vx 24 -0.00 0.00 0.00
T8 40-20 Leg Max Tension 23 70.32 0.30 0.01
Max. Compression 18 -91.49 -0.49 -0.01
Max. Mx 18 -82.32 0.77 -0.00
Max. My 24 -12.23 -0.14 0.44
Max. Vy 18 -0.30 0.77 -0.00
Max. Vx 12 -0.15 -0.09 -0.37
Diagonal Max Tension 8 5.49 0.00 0.00
Max. Compression 2 -6.11 0.00 0.00
Max. Mx 18 4.03 0.14 0.02
Max. My 10 -5.17 0.06 -0.02
Max. Vy 14 0.05 0.14 -0.01
Max. Vx 10 -0.00 0.00 0.00
Secondary Max Tension 18 1.59 0.00 0.00
Horizontal
Max. Compression 18 -1.59 0.09 0.01
Max. Mx 24 -0.22 0.10 0.01
Max. My 22 -0.29 0.08 0.02
Max. Vy 24 -0.05 0.10 0.01
Max. Vx 22 -0.00 0.00 0.00
T9 20-0 Leg Max Tension 15 84.99 0.35 -0.00
Max. Compression 18 -109.83 0.00 0.00
Max. Mx 18 -101.33 0.84 0.00
Max. My 24 -13.45 -0.17 0.65
Max. Vy 10 0.31 0.84 -0.01
Max. Vx 24 -0.20 -0.17 0.65
Diagonal Max Tension 4 5.49 0.00 0.00
Max. Compression 2 -6.18 0.00 0.00
Max. Mx 2 4.86 0.15 -0.02
Max. My 2 -5.29 0.04 0.03
Max. Vy 2 -0.05 0.15 -0.02
Max. Vx 2 0.00 0.00 0.00
Secondary Max Tension 18 1.90 0.00 0.00
Horizontal
Max. Compression 18 -1.90 0.12 0.01
Max. Mx 24 -0.24 0.13 0.01
Max. My 14 -0.28 0.10 0.02
Max. Vy 24 -0.06 0.13 0.01
Max. Vx 22 -0.00 0.00 0.00
Maximum Reactions
Location Condition Gov. Vertical Horizontal, X Horizontal, Z
Load K K K
Comb.
Leg C Max. Vert 18 114.50 12.93 -7.50
Max. Hy 18 114.50 12.93 -7.50
Max. H, 5 -73.05 -8.50 6.31
Min. Vert 7 -83.18 -10.33 6.00
Min. H, 7 -83.18 -10.33 6.00
Min. H, 18 114.50 12.93 -7.50
LegB Max. Vert 10 114.33 -13.29 -7.03
Max. Hy 23 -88.37 10.80 5.64
Max. H, 23 -88.37 10.80 5.64
Min. Vert 23 -88.37 10.80 5.64
Min. H, 10 114.33 -13.29 -7.03

Min. H, 10 114.33 -13.29 -7.03
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Location Condition Gov. Vertical Horizontal, X Horizontal, Z
Load K K K
Comb.
Leg A Max. Vert 2 114.20 -0.61 15.15

Max. Hy 19 -41.86 1.61 -6.15

Max. H, 2 114.20 -0.61 15.15

Min. Vert 15 -88.59 0.53 -12.35

Min. Hy 6 57.38 -1.55 7.59

Min. H, 15 -88.59 0.53 -12.35

Tower Mast Reaction Summary
Load Vertical Shear, Shear, Overturning Overturning Torque
Combination Moment, My Moment, M,
K kip-ft kip-ft kip-ft

Dead Only 30.78 0.00 -0.00 14.32 20.40 0.00
1.2 Dead+1.0 Wind 0 deg - No 36.93 -0.19 -23.88 -1833.75 58.11 -20.92
Ice
0.9 Dead+1.0 Wind 0 deg - No 27.70 -0.19 -23.88 -1836.26 51.90 -20.90
Ice
1.2 Dead+1.0 Wind 30 deg - No 36.93 11.10 -19.75 -1495.16 -839.73 -9.92
Ice
0.9 Dead+1.0 Wind 30 deg - No 27.70 11.10 -19.75 -1498.01 -845.03 -9.91
Ice
1.2 Dead+1.0 Wind 60 deg - No 36.93 18.94 -11.04 -811.09 -1445.42 -0.01
Ice
0.9 Dead+1.0 Wind 60 deg - No 27.70 18.94 -11.04 -814.62 -1450.13 -0.01
Ice
1.2 Dead+1.0 Wind 90 deg - No 36.93 22.06 0.46 67.33 -1702.24 10.89
Ice
0.9 Dead+1.0 Wind 90 deg - No 27.70 22.06 0.46 62.94 -1706.69 10.87
Ice
1.2 Dead+1.0 Wind 120 deg - 36.93 20.25 12.19 967.06 -1561.70 19.91
No Ice
0.9 Dead+1.0 Wind 120 deg - 27.70 20.25 12.19 961.80 -1566.28 19.89
No Ice
1.2 Dead+1.0 Wind 150 deg - 36.93 11.50 19.70 1549.32 -897.41 24.19
No Ice
0.9 Dead+1.0 Wind 150 deg - 27.70 11.50 19.70 1543.48 -902.64 24.15
No Ice
1.2 Dead+1.0 Wind 180 deg - 36.93 0.25 22.50 1766.65 -11.20 19.59
No Ice
0.9 Dead+1.0 Wind 180 deg - 27.70 0.25 22.50 1760.60 -17.31 19.57
No Ice
1.2 Dead+1.0 Wind 210 deg - 36.93 -10.85 19.80 1532.79 860.89 9.05
No Ice
0.9 Dead+1.0 Wind 210 deg - 27.70 -10.85 19.80 1526.98 853.90 9.05
No Ice
1.2 Dead+1.0 Wind 240 deg - 36.93 -20.20 11.95 924.81 1589.79 0.05
No Ice
0.9 Dead+1.0 Wind 240 deg - 27.70 -20.20 11.95 919.61 1582.07 0.05
No Ice
1.2 Dead+1.0 Wind 270 deg - 36.93 -22.06 -0.17 0.10 1755.49 -8.94
No Ice
0.9 Dead+1.0 Wind 270 deg - 27.70 -22.06 -0.17 -4.20 1747.61 -8.92
No Ice
1.2 Dead+1.0 Wind 300 deg - 36.93 -18.92 -11.54 -893.43 1518.23 -20.53
No Ice
0.9 Dead+1.0 Wind 300 deg - 27.70 -18.92 -11.54 -896.86 1510.58 -20.50

No Ice
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Load Vertical Shear, Shear, Overturning Overturning Torque
Combination Moment, My Moment, M,
K K K Kip-ft Kip-ft Kip-ft

1.2 Dead+1.0 Wind 330 deg - 36.93 -11.34 -19.84 -1537.19 929.06 -25.69
No Ice

0.9 Dead+1.0 Wind 330 deg - 27.70 -11.34 -19.84 -1539.98 921.99 -25.66
No Ice

Dead+Wind 0 deg - Service 30.78 -0.06 -8.10 -613.32 31.83 -7.10
Dead+Wind 30 deg - Service 30.78 3.77 -6.70 -498.51 -272.62 -3.36
Dead+Wind 60 deg - Service 30.78 6.43 -3.75 -266.54 -478.02 -0.00
Dead+Wind 90 deg - Service 30.78 7.49 0.16 31.34 -565.11 3.69
Dead+Wind 120 deg - Service 30.78 6.87 4.14 336.45 -517.45 6.75
Dead+Wind 150 deg - Service 30.78 3.90 6.69 533.90 -292.19 8.20
Dead+Wind 180 deg - Service 30.78 0.08 7.63 607.61 8.33 6.64
Dead+Wind 210 deg - Service 30.78 -3.68 6.72 528.30 304.06 3.07
Dead+Wind 240 deg - Service 30.78 -6.85 4.06 322.13 551.24 0.02
Dead+Wind 270 deg - Service 30.78 -7.49 -0.06 8.55 607.43 -3.03
Dead+Wind 300 deg - Service 30.78 -6.42 -3.92 -294.46 526.98 -6.96
Dead+Wind 330 deg - Service 30.78 -3.85 -6.73 -512.76 327.18 -8.71
1.2 Dead+1.0 Ev+1.0 Eh 0 deg 38.68 0.00 -2.16 -187.38 24.57 -0.01
0.9 Dead-1.0 Ev+1.0 Eh 0 deg 25.95 0.00 -2.16 -191.41 18.40 -0.01
1.2 Dead+1.0 Ev+1.0 Eh 30 deg 38.68 1.08 -1.87 -159.97 -77.73 -0.00
0.9 Dead-1.0 Ev+1.0 Eh 30 deg 25.95 1.08 -1.87 -164.04 -83.76 -0.00
1.2 Dead+1.0 Ev+1.0 Eh 60 deg 38.68 1.87 -1.08 -85.06 -152.64 0.00
0.9 Dead-1.0 Ev+1.0 Eh 60 deg 25.95 1.87 -1.08 -89.25 -158.55 0.00
1.2 Dead+1.0 Ev+1.0 Eh 90 deg 38.68 2.16 -0.00 17.26 -180.06 0.01
0.9 Dead-1.0 Ev+1.0 Eh 90 deg 25.95 2.16 -0.00 12.93 -185.93 0.01
1.2 Dead+1.0 Ev+1.0 Eh 120 38.68 1.87 1.08 119.57 -152.65 0.01
deg

0.9 Dead-1.0 Ev+1.0 Eh 120 25.95 1.87 1.08 115.09 -158.55 0.01
deg

1.2 Dead+1.0 Ev+1.0 Eh 150 38.68 1.08 1.87 194.46 -77.75 0.01
deg

0.9 Dead-1.0 Ev+1.0 Eh 150 25.95 1.08 1.87 189.87 -83.77 0.01
deg

1.2 Dead+1.0 Ev+1.0 Eh 180 38.68 0.00 2.16 221.89 24.57 0.01
deg

0.9 Dead-1.0 Ev+1.0 Eh 180 25.95 0.00 2.16 217.26 18.40 0.01
deg

1.2 Dead+1.0 Ev+1.0 Eh 210 38.68 -1.08 1.87 194.46 126.90 0.00
deg

0.9 Dead-1.0 Ev+1.0 Eh 210 25.95 -1.08 1.87 189.87 120.58 0.00
deg

1.2 Dead+1.0 Ev+1.0 Eh 240 38.68 -1.87 1.08 119.57 201.79 -0.00
deg

0.9 Dead-1.0 Ev+1.0 Eh 240 25.95 -1.87 1.08 115.09 195.36 -0.00
deg

1.2 Dead+1.0 Ev+1.0 Eh 270 38.68 -2.16 -0.00 17.27 229.20 -0.01
deg

0.9 Dead-1.0 Ev+1.0 Eh 270 25.95 -2.16 -0.00 12.93 222.73 -0.01
deg

1.2 Dead+1.0 Ev+1.0 Eh 300 38.68 -1.87 -1.08 -85.06 201.79 -0.01
deg

0.9 Dead-1.0 Ev+1.0 Eh 300 25.95 -1.87 -1.08 -89.25 195.36 -0.01
deg

1.2 Dead+1.0 Ev+1.0 Eh 330 38.68 -1.08 -1.87 -159.97 126.88 -0.01
deg

0.9 Dead-1.0 Ev+1.0 Eh 330 25.95 -1.08 -1.87 -164.04 120.56 -0.01

deg

Solution Summary
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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
1 0.00 -30.78 0.00 -0.00 30.78 0.00 0.000%
2 -0.19 -36.93 -23.88 0.19 36.93 23.88 0.002%
3 -0.19 -27.70 -23.88 0.19 27.70 23.88 0.002%
4 11.10 -36.93 -19.75 -11.10 36.93 19.75 0.002%
5 11.10 -27.70 -19.75 -11.10 27.70 19.75 0.002%
6 18.94 -36.93 -11.04 -18.94 36.93 11.04 0.002%
7 18.94 -27.70 -11.04 -18.94 27.70 11.04 0.002%
8 22.06 -36.93 0.46 -22.06 36.93 -0.46 0.002%
9 22.06 -27.70 0.46 -22.06 27.70 -0.46 0.002%
10 20.25 -36.93 12.19 -20.25 36.93 -12.19 0.002%
11 20.25 -27.70 12.19 -20.25 27.70 -12.19 0.002%
12 11.50 -36.93 19.70 -11.50 36.93 -19.70 0.002%
13 11.50 -27.70 19.70 -11.50 27.70 -19.70 0.002%
14 0.25 -36.93 22.50 -0.25 36.93 -22.50 0.002%
15 0.25 -27.70 22.50 -0.25 27.70 -22.50 0.002%
16 -10.85 -36.93 19.80 10.85 36.93 -19.80 0.002%
17 -10.85 -27.70 19.80 10.85 27.70 -19.80 0.002%
18 -20.20 -36.93 11.96 20.20 36.93 -11.95 0.002%
19 -20.20 -27.70 11.96 20.20 27.70 -11.95 0.002%
20 -22.06 -36.93 -0.17 22.06 36.93 0.17 0.002%
21 -22.06 -27.70 -0.17 22.06 27.70 0.17 0.002%
22 -18.92 -36.93 -11.54 18.92 36.93 11.54 0.002%
23 -18.92 -27.70 -11.54 18.92 27.70 11.54 0.002%
24 -11.34 -36.93 -19.84 11.34 36.93 19.84 0.002%
25 -11.34 -27.70 -19.84 11.34 27.70 19.84 0.002%
26 -0.06 -30.78 -8.10 0.06 30.78 8.10 0.001%
27 3.77 -30.78 -6.70 -3.77 30.78 6.70 0.001%
28 6.43 -30.78 -3.75 -6.43 30.78 3.75 0.001%
29 7.49 -30.78 0.16 -7.49 30.78 -0.16 0.001%
30 6.87 -30.78 4.14 -6.87 30.78 -4.14 0.001%
31 3.90 -30.78 6.69 -3.90 30.78 -6.69 0.001%
32 0.08 -30.78 7.63 -0.08 30.78 -7.63 0.001%
33 -3.68 -30.78 6.72 3.68 30.78 -6.72 0.001%
34 -6.85 -30.78 4.06 6.85 30.78 -4.06 0.001%
35 -7.49 -30.78 -0.06 7.49 30.78 0.06 0.001%
36 -6.42 -30.78 -3.92 6.42 30.78 3.92 0.001%
37 -3.85 -30.78 -6.73 3.85 30.78 6.73 0.001%
38 0.00 -38.68 -2.16 -0.00 38.68 2.16 0.001%
39 0.00 -25.95 -2.16 -0.00 25.95 2.16 0.001%
40 1.08 -38.68 -1.87 -1.08 38.68 1.87 0.001%
41 1.08 -25.95 -1.87 -1.08 25.95 1.87 0.001%
42 1.87 -38.68 -1.08 -1.87 38.68 1.08 0.001%
43 1.87 -25.95 -1.08 -1.87 25.95 1.08 0.001%
44 2.16 -38.68 0.00 -2.16 38.68 0.00 0.001%
45 2.16 -25.95 0.00 -2.16 25.95 0.00 0.001%
46 1.87 -38.68 1.08 -1.87 38.68 -1.08 0.001%
47 1.87 -25.95 1.08 -1.87 25.95 -1.08 0.001%
48 1.08 -38.68 1.87 -1.08 38.68 -1.87 0.001%
49 1.08 -25.95 1.87 -1.08 25.95 -1.87 0.001%
50 0.00 -38.68 2.16 -0.00 38.68 -2.16 0.001%
51 0.00 -25.95 2.16 -0.00 25.95 -2.16 0.001%
52 -1.08 -38.68 1.87 1.08 38.68 -1.87 0.001%
53 -1.08 -25.95 1.87 1.08 25.95 -1.87 0.001%
54 -1.87 -38.68 1.08 1.87 38.68 -1.08 0.001%
55 -1.87 -25.95 1.08 1.87 25.95 -1.08 0.001%
56 -2.16 -38.68 0.00 2.16 38.68 0.00 0.001%
57 -2.16 -25.95 0.00 2.16 25.95 0.00 0.001%
58 -1.87 -38.68 -1.08 1.87 38.68 1.08 0.001%
59 -1.87 -25.95 -1.08 1.87 25.95 1.08 0.001%
60 -1.08 -38.68 -1.87 1.08 38.68 1.87 0.001%
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Sum of Applied Forces Sum of Reactions
Load PX PY Pz PX PY % Error
Comb. K K K K K
61 -1.08 -25.95 -1.87 1.08 25.95 0.001%
Non-Linear Convergence Results
Load Converged? Number Displacement Force
Combination of Cycles Tolerance Tolerance
1 Yes 6 0.00000001 0.00003179
2 Yes 12 0.00000001 0.00011163
3 Yes 12 0.00000001 0.00008303
4 Yes 12 0.00000001 0.00011432
5 Yes 12 0.00000001 0.00008589
6 Yes 12 0.00000001 0.00011741
7 Yes 12 0.00000001 0.00008887
8 Yes 12 0.00000001 0.00011491
9 Yes 12 0.00000001 0.00008622
10 Yes 12 0.00000001 0.00011235
11 Yes 12 0.00000001 0.00008352
12 Yes 12 0.00000001 0.00011492
13 Yes 12 0.00000001 0.00008621
14 Yes 12 0.00000001 0.00011736
15 Yes 12 0.00000001 0.00008883
16 Yes 12 0.00000001 0.00011407
17 Yes 12 0.00000001 0.00008573
18 Yes 12 0.00000001 0.00011166
19 Yes 12 0.00000001 0.00008312
20 Yes 12 0.00000001 0.00011503
21 Yes 12 0.00000001 0.00008647
22 Yes 12 0.00000001 0.00011807
23 Yes 12 0.00000001 0.00008940
24 Yes 12 0.00000001 0.00011525
25 Yes 12 0.00000001 0.00008659
26 Yes 12 0.00000001 0.00008800
27 Yes 12 0.00000001 0.00008773
28 Yes 12 0.00000001 0.00008853
29 Yes 12 0.00000001 0.00008858
30 Yes 12 0.00000001 0.00008890
31 Yes 12 0.00000001 0.00008931
32 Yes 12 0.00000001 0.00008958
33 Yes 12 0.00000001 0.00008819
34 Yes 12 0.00000001 0.00008826
35 Yes 12 0.00000001 0.00008888
36 Yes 12 0.00000001 0.00008993
37 Yes 12 0.00000001 0.00008915
38 Yes 11 0.00000001 0.00013256
39 Yes 11 0.00000001 0.00011452
40 Yes 11 0.00000001 0.00012915
41 Yes 11 0.00000001 0.00011362
42 Yes 11 0.00000001 0.00012934
43 Yes 11 0.00000001 0.00011431
44 Yes 11 0.00000001 0.00013194
45 Yes 11 0.00000001 0.00011497
46 Yes 11 0.00000001 0.00013699
47 Yes 11 0.00000001 0.00011671
48 Yes 11 0.00000001 0.00014303
49 Yes 11 0.00000001 0.00011956
50 Yes 11 0.00000001 0.00014797
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51 Yes 11 0.00000001 0.00012195
52 Yes 11 0.00000001 0.00014978
53 Yes 11 0.00000001 0.00012211
54 Yes 11 0.00000001 0.00014958
55 Yes 11 0.00000001 0.00012160
56 Yes 11 0.00000001 0.00014786
57 Yes 11 0.00000001 0.00012112
58 Yes 11 0.00000001 0.00014438
59 Yes 11 0.00000001 0.00012016
60 Yes 11 0.00000001 0.00013847
61 Yes 11 0.00000001 0.00011729
Maximum Tower Deflections - Service Wind
Section Elevation Horz. Gov. Tilt Twist
No. Deflection Load
ft in Comb. ° °
T1 180 - 160 4.327 34 0.2138 0.0190
T2 160 - 140 3.439 34 0.2029 0.0165
T3 140 - 120 2.640 34 0.1732 0.0146
T4 120 - 100 1.948 34 0.1494 0.0123
TS 100 - 80 1.366 34 0.1257 0.0122
T6 80 - 60 0.885 34 0.0972 0.0094
T7 60 - 40 0.510 34 0.0726 0.0069
T8 40 - 20 0.242 34 0.0486 0.0051
T9 20-0 0.072 34 0.0253 0.0028
Critical Deflections and Radius of Curvature - Service Wind
Elevation Appurtenance Gov. Deflection Tilt Twist Radius of
Load Curvature
ft Comb. in ° ° ft
180.00 Small Beacon 34 4.327 0.2138 0.0190 172997
177.50 Face Frame 34 4214 0.2131 0.0186 172997
170.00 CClISeismic Tower Section 1 34 3.876 0.2104 0.0176 86498
150.00 CCISeismic Tower Section 2 34 3.026 0.1890 0.0159 45096
145.00 CCISeismic miscl Feedline Ladder 34 2.830 0.1810 0.0154 45862
(Af) From 8 to 150 (140ft to150ft)
141.00 UHX6-59-P3A 34 2.678 0.1747 0.0148 46177
140.50 CCISeismic general cable EW63 34 2.659 0.1740 0.0147 46167
From 0 to 141 (140ft to141ft)
132.00 10 ft Grid Dish 34 2.351 0.1627 0.0129 43166
130.00 CCISeismic Tower Section 3 34 2.281 0.1603 0.0126 42282
126.00 CClISeismic general cable 7/8" Coax 34 2.144 0.1558 0.0121 40617
From 0 to 132 (120ft to132ft)
125.00 SP4-5.2NS 34 2.111 0.1548 0.0121 40222
122.50 CClISeismic general cable EW52 34 2.029 0.1520 0.0122 39353
From 0 to 125 (120ft to125ft)
110.00 CCISeismic Tower Section 4 34 1.644 0.1382 0.0125 43479
105.00 HP6-180E 34 1.502 0.1322 0.0125 46593
102.50 CCISeismic andrew EW180 From 0 34 1.433 0.1290 0.0124 48222
to 105 (100ft to1051t)
94.00 UHX8-65-P3A 34 1.211 0.1173 0.0116 48604
90.00 6 ft Grid Dish 34 1.113 0.1115 0.0110 47305
88.00 2 ft HP Dish 34 1.065 0.1085 0.0107 46660
87.00 CCISeismic general cable EW52 34 1.042 0.1071 0.0105 46343
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Elevation Appurtenance Gov. Deflection Tilt Twist Radius of
Load Curvature
ft Comb. in ° ° ft
From 0 to 94 (80ft to94ft)
85.00 CCISeismic general cable 7/8" Coax 34 0.995 0.1042 0.0102 45723
From 0 to 90 (801t to90ft)
84.00 2960.004 34 0.973 0.1028 0.0101 45421
70.00 CCISeismic Tower Section 6 34 0.683 0.0845 0.0080 43510
68.50 Sector Frame 34 0.655 0.0827 0.0078 43402
64.25 CCISeismic (18) general cable 7/8" 34 0.580 0.0777 0.0073 43100
Coax From 0 to 68.5 (60ft t068.5ft)
53.00 HP4-107-P3A 34 0.404 0.0642 0.0062 46320
50.00 VFA10-RRU 34 0.363 0.0606 0.0060 48013
48.00 UXA6-107BC 34 0.337 0.0582 0.0058 49212
46.50 CCISeismic general cable EW90 34 0.318 0.0564 0.0057 50152
From 0 to 53 (40ft to53ft)
45.00 CCISeismic miscl Feedline Ladder 34 0.300 0.0546 0.0055 51128
(Af) From 8 to 50 (401t to50ft)
36.00 HP4-180E 34 0.200 0.0439 0.0047 50497
30.00 CCISeismic Tower Section 8 34 0.144 0.0370 0.0040 45327
28.00 CCISeismic andrew EW 180 From 0 34 0.127 0.0347 0.0038 43828
to 36 (20ft to36ft)
14.00 CCISeismic miscl Safety Line 3/8 34 0.043 0.0179 0.0020 55299
From 8 to 180 (8ft to20ft)
10.00 CCISeismic Tower Section 9 34 0.028 0.0129 0.0014 77419

Maximum Tower Deflections - Design Wind

Section Elevation Horz. Gov. Tilt Twist

No. Deflection Load
ft in Comb. ° °

T1 180 - 160 12.640 10 0.6298 0.0561
T2 160 - 140 10.025 10 0.5968 0.0487
T3 140 - 120 7.676 10 0.5099 0.0429
T4 120 - 100 5.641 11 0.4373 0.0363
T5 100 - 80 3.943 11 0.3647 0.0360
T6 80 - 60 2.547 11 0.2802 0.0278
T7 60 - 40 1.466 11 0.2080 0.0202
T8 40 - 20 0.700 11 0.1391 0.0150
T9 20-0 0.212 3 0.0726 0.0081

Critical Deflections and Radius of Curvature - Design Wind

Elevation Appurtenance Gov. Deflection Tilt Twist Radius of
Load Curvature
ft Comb. in ° ° ft
180.00 Small Beacon 10 12.640 0.6298 0.0561 59326
177.50 Face Frame 10 12.306 0.6276 0.0550 59326
170.00 CClISeismic Tower Section 1 10 11.312 0.6191 0.0518 29663
150.00 CClISeismic Tower Section 2 10 8.812 0.5562 0.0470 15421
145.00 CClISeismic miscl Feedline Ladder 10 8.235 0.5327 0.0455 15629
(Af) From 8 to 150 (140ft to150ft)
141.00 UHX6-59-P3A 10 7.786 0.5143 0.0436 15738
140.50 CCISeismic general cable EW63 10 7.731 0.5120 0.0433 15734

From 0 to 141 (140ft to141ft)
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Elevation Appurtenance Gov. Deflection Tilt Twist Radius of
Load Curvature
ft Comb. in ° ° ft
132.00 10 ft Grid Dish 11 6.823 0.4782 0.0381 14858
130.00 CCISeismic Tower Section 3 11 6.618 0.4710 0.0370 14568
126.00 CClISeismic general cable 7/8" Coax 11 6.217 0.4573 0.0357 14022
From 0 to 132 (1201t to132ft)
125.00 SP4-5.2NS 11 6.119 0.4539 0.0358 13892
122.50 CClISeismic general cable EW52 11 5.877 0.4456 0.0360 13605
From 0 to 125 (120ft to125ft)
110.00 CCISeismic Tower Section 4 11 4.752 0.4027 0.0370 14851
105.00 HP6-180E 11 4.338 0.3843 0.0368 15787
102.50 CCISeismic andrew EW180 From 0 11 4.138 0.3747 0.0364 16270
to 105 (100ft to105ft)
94.00 UHX8-65-P3A 11 3.493 0.3396 0.0341 16298
90.00 6 ft Grid Dish 11 3.207 0.3224 0.0324 15949
88.00 2 ft HP Dish 11 3.069 0.3137 0.0315 15781
87.00 CCISeismic general cable EW52 11 3.001 0.3094 0.0311 15697
From 0 to 94 (80ft to94ft)
85.00 CCISeismic general cable 7/8" Coax 11 2.868 0.3009 0.0301 15532
From 0 to 90 (801t to90ft)
84.00 2960.004 11 2.802 0.2967 0.0297 15452
70.00 CCISeismic Tower Section 6 11 1.966 0.2427 0.0236 14766
68.50 Sector Frame 11 1.886 0.2374 0.0231 14712
64.25 CCISeismic (18) general cable 7/8" 11 1.668 0.2226 0.0216 14560
Coax From 0 to 68.5 (60ft t068.5ft)
53.00 HP4-107-P3A 11 1.164 0.1838 0.0183 15907
50.00 VFA10-RRU 11 1.047 0.1734 0.0176 16646
48.00 UXA6-107BC 11 0.972 0.1664 0.0171 17178
46.50 CCISeismic general cable EW90 11 0.918 0.1613 0.0167 17599
From 0 to 53 (40ft to53ft)
45.00 CClISeismic miscl Feedline Ladder 11 0.865 0.1561 0.0163 18005
(Af) From 8 to 50 (401t to50ft)
36.00 HP4-180E 3 0.579 0.1258 0.0138 17883
30.00 CCISeismic Tower Section 8 3 0.419 0.1061 0.0118 15952
28.00 CCISeismic andrew EW 180 From 0 3 0.371 0.0995 0.0111 15397
to 36 (20ft to36ft)
14.00 CCISeismic miscl Safety Line 3/8 3 0.127 0.0515 0.0058 19303
From 8 to 180 (8ft to20ft)
10.00 CCISeismic Tower Section 9 3 0.084 0.0370 0.0041 27025
Bolt Design Data
Section Elevation Component Bolt Bolt Size  Number Maximum  Allowable Ratio Allowable Criteria
No. Type Grade of Load Load Load Ratio
ft in Bolts per Bolt per Bolt  Allowable
K K
T1 180 Leg A325N  0.6250 4 1.01 20.34 0.049 F/ 1 Bolt Tension
Diagonal A325N  0.5000 1 0.62 3.13 1 Member Block
0.197 Shear
Top Girt A325N  0.5000 1 0.01 3.13 0.003 F/ 1 Memsbhe;a}flock
T2 160 Leg A325N 0.6250 4 2.14 20.34 0.105 b/ 1 Bolt Tension
Diagonal A325N  0.5000 1 0.60 3.13 0.193 V" 1 Memsbl:a]flock
T3 140 Leg A325N  0.6250 4 3.82 20.34 0.188 b/ 1 Bolt Tension
Diagonal A325N  0.5000 1 1.46 3.81 0383 b/ 1 Member Block

Shear
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Section Elevation Component Bolt Bolt Size  Number Maximum  Allowable Ratio Allowable Criteria
No. Type Grade of Load Load Load Ratio
ft in Bolts per Bolt per Bolt  Allowable
K K
T4 120 Leg A325N  0.7500 4 5.75 30.10 0191 V" 1 Bolt Tension
Diagonal A325N  0.6250 1 1.75 13.81 0127 b/ 1 Bolt Shear
T5 100 Leg A325N  0.8750 4 8.08 41.56 0.194 b/ 1 Bolt Tension
Diagonal A325N  0.5000 1 2.55 6.20 0411 b/ 1 Member Bearing
T6 80 Leg A325N  0.8750 4 10.63 41.56 0256 I'/ 1 Bolt Tension
Diagonal A325N  0.5000 1 3.71 8.27 0449 F/ 1 Member Bearing
T7 60 Leg A325N  0.8750 4 13.60 41.56 0327 b/ 1 Bolt Tension
Diagonal A325N  0.6250 1 5.84 13.81 0423 V" 1 Bolt Shear
Secgndary A325N  0.6250 1 1.25 13.81 0.090 F/ 1 Bolt Shear
Horizontal
T8 40 Leg A325N  0.8750 4 17.55 41.56 0422 b/ 1 Bolt Tension
Diagonal A325N  0.6250 1 6.11 13.81 0442 V" 1 Bolt Shear
Secgndary A325N  0.6250 1 1.59 13.81 0115 F/ 1 Bolt Shear
Horizontal
T9 20 Leg A449 1.0000 4 21.21 54.52 0.389 ﬁ/ 1 Bolt Tension
Diagonal A325N  0.6250 1 5.49 10.44 0526 ﬁ/ 1 Member Bearing
SeC(_)ndary A325N  0.6250 1 1.90 13.81 0138 F/ 1 Bolt Shear
Horizontal
Compression Checks
Leg Design Data (Compression)
Section Elevation Size L Ly Kl/r A Py Py Ratio
No. Py
ft ft ft in? K K P,
Tl 180 - 160 ROHN 2 STD 20.00 4.00 61.0 1.0745 -5.13 36.84 0.139!
K=1.00 F/
T2 160 - 140 ROHN 2 STD 20.03 4.01 61.1 1.0745 -10.61 36.81 0.288 !
K=1.00 v
T3 140 - 120 ROHN 2.5 STD 20.03 5.01 63.4 1.7040 -18.84 57.14 0.330'
K=1.00 ﬁ/
T4 120 - 100 ROHN 2.5 X-STR 20.03 6.68 86.7 2.2535 -28.31 58.51 0.484!
K=1.00 F/
T5 100 - 80 ROHN 3 STD 20.03 6.68 68.9 2.2285 -39.78 70.89 0.561"!
K=1.00 v
T6 80 - 60 ROHN 3 X-STR 20.04 6.68 70.5 3.0159 -54.52 94.34 0.578'!
K=1.00 ﬁ/
T7 60 - 40 ROHN 3.5 X-STR 20.03 5.18 47.5 3.6784 -71.86 140.31 0.512!
K=1.00 F/
T8 40-20 ROHN 4 X-STR 20.03 5.15 41.9 4.4074 -91.49 174.46 0.524"!

K=1.00
T9 20-0 ROHN 4 X-STR 20.04 5.14 41.8 4.4074 -109.83 174.54 0.629'
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Section Elevation Size L Ly Kl/r A Py dPn Ratio
No. Py
ft ft ft in? K K oP,
K=1.00 v
L'p, /¢P, controls
Diagonal Design Data (Compression)
Section Elevation Size L Ly Kl/r A Py ¢Py Ratio
No. Pu
ft ft ft in? K K P,
Tl 180 - 160 L1 1/2x1 1/2x1/8 6.04 2.78 1145 03594 -0.64 7.60 0.084 !
K=1.02 v
T2 160 - 140 L1 1/2x1 1/2x1/8 7.51 3.66 148.1  0.3594 -0.61 4.69 0.131"
K=1.00 v
T3 140 - 120 L1 3/4x1 3/4x1/8 9.70 475 1644 04219 -1.49 447 0.334!
K=1.00 v
T4 120 - 100 L3x3x3/8 12.24 6.06 1239 2.1100 -1.75 39.30 0.045!
K=1.00 v
T5 100 - 80 L2 1/2x2 1/2x3/16 13.97 6.90 1673 0.9020 251 9.22 0272
K=1.00 v
T6 80 - 60 L2 1/2x2 1/2x1/4 15.79 7.82 191.1  1.1900 -3.83 9.33 0.411"
K=1.00 v
T7 60 - 40 L3x3x3/8 19.03 9.50 1942 2.1100 -5.84 16.02 0.365!
K=1.00 v
T8 40 -20 L3x3x3/8 20.77 10.33 2113 2.1100 -6.11 13.53 0.451"
K=1.00 v
KL/R > 200 (C) - 188
T9 20-0 L3 1/2x3 1/2x1/4 22.60 11.26 1947  1.6900 -6.18 12.76 0.484!
K=1.00 v
'p, /¢P, controls
Secondary Horizontal Design Data (Compression)
Section Elevation Size L Ly Kl/r A Py oPn Ratio
No. P,
- v
ft ft ft in K K P,
T7 60 - 40 L3x3x3/8 16.17 15.84 1120  2.1100 -1.25 45.98 0.027!
K=0.54 I/'
T8 40 - 20 L3x3x3/8 18.18 17.81 1185  2.1100 -1.59 4241 0.037'!
K=0.51 v
T9 20-0 L3x3x3/8 20.25 19.87 130.6  2.1100 -1.90 35.41 0.054"
K=0.50 ./'

'p, /¢P, controls
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Top Girt Design Data (Compression)
Section Elevation Size L Ly Kl/r A Py OPy Ratio
No. P,
ft ft ft in? K K P,
T1 180 - 160 L11/2x1 1/2x1/8 4.52 4.11 166.7 0.3594 -0.01 3.70 0.003 !
K=1.00 v
L'p, /¢P, controls
Tension Checks
Leg Design Data (Tension)
Section Elevation Size L Ly Kl/r A Py OPy Ratio
No. I:)u
ft ft ft in? K K 4P,
T1 180 - 160 ROHN 2 STD 20.00 4.00 61.0 1.0745 4.03 48.35 0.083!
T2 160 - 140 ROHN 2 STD 20.03 4.01 61.1 1.0745 8.55 48.35 0.177!
T3 140 - 120 ROHN 2.5 STD 20.03 5.01 63.4 1.7040 15.27 76.68 0.199'!
T4 120 - 100 ROHN 2.5 X-STR 20.03 6.68 86.7 2.2535 22.98 101.41 0.227!
TS5 100 - 80 ROHN 3 STD 20.03 6.68 68.9 2.2285 32.31 100.28 03221
T6 80 - 60 ROHN 3 X-STR 20.04 6.68 70.5 3.0159 42.52 135.72 0.313!
T7 60 - 40 ROHN 3.5 X-STR 20.03 5.18 47.5 3.6784 54.47 165.53 0.329!
T8 40 - 20 ROHN 4 X-STR 20.03 5.15 41.9 4.4074 70.32 198.34 03551
T9 20-0 ROHN 4 X-STR 20.04 5.14 41.8 4.4074 84.99 198.34 0.429'!
L'p, /4¢P, controls
Diagonal Design Data (Tension)
Section Elevation Size L Ly Kl/r A Py dPn Ratio
No. I:)u
ft ft ft in? K K o
T1 180 - 160 L11/2x1 1/2x1/8 6.04 2.78 74.5 0.2109 0.62 9.18 0.067 !
T2 160 - 140 L1 1/2x1 1/2x1/8 7.51 3.66 97.0 0.2109 0.60 9.18 0.066 '
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Section Elevation Size L Ly Kl/r A Py dPn Ratio
No. Py
- v
ft ft ft in K K oP,
T3 140 - 120 L1 3/4x1 3/4x1/8 9.28 4.54 102.2 0.2578 1.46 11.21 0.130'
T4 120 - 100 L3x3x3/8 12.24 6.06 81.2 1.3716 1.75 59.66 0.029'
Ts 100 - 80 L2 1/2x2 1/2x3/16 13.97 6.90 108.1  0.5886 2.55 25.60 0.099'!
T6 80 - 60 L2 1/2x2 1/2x1/4 15.79 7.82 123.6 0.7753 3.71 33.73 0.110"
T7 60 - 40 L3x3x3/8 19.03 9.50 126.4 1.3716 5.28 59.66 0.089!
T8 40 -20 L3x3x3/8 19.90 9.90 131.7 1.3716 5.49 59.66 0.092!
T9 20-0 L3 1/2x3 1/2x1/4 21.67 10.80 120.2 1.1269 5.49 49.02 0.112"
'p, /¢P, controls
Secondary Horizontal Design Data (Tension)
Section Elevation Size L Ly Kl/r A Py oPn Ratio
No. Py
ft ft ft in? K K P,
T7 60 - 40 L3x3x3/8 16.17 15.84 208.2 1.3716 1.25 59.66 0.021!
T8 40 -20 L3x3x3/8 18.18 17.81 234.1 1.3716 1.59 59.66 0.027!
T9 20-0 L3x3x3/8 20.25 19.87 261.2 1.3716 1.90 59.66 0.032"!
'p, /¢P, controls
Top Girt Design Data (Tension)
Section Elevation Size L Ly Kl/r A Py oPn Ratio
No. P,
ft ft ft in? K K P,
T1 180 - 160 L1 1/2x1 1/2x1/8 4.52 4.11 111.5 0.2109 0.01 9.18 0.001!

L'p, /¢P, controls

Section Capacity Table
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Section Elevation Component Size Critical P OPaiiow % Pass
No. ft Type Element K K Capacity Fail
T1 180 - 160 Leg ROHN 2 STD 2 -5.13 36.84 13.9 Pass
Diagonal L1 1/2x1 1/2x1/8 7 -0.64 7.60 8.4 Pass
Top Girt L1 1/2x1 1/2x1/8 6 -0.01 3.70 0.3 Pass
T2 160 - 140 Leg ROHN 2 STD 38 -10.61 36.81 28.8 Pass
Diagonal L1 1/2x1 1/2x1/8 41 -0.61 4.69 13.1 Pass
T3 140 - 120 Leg ROHN 2.5 STD 71 -18.84 57.14 33.0 Pass
Diagonal L1 3/4x1 3/4x1/8 74 -1.49 4.47 334 Pass
T4 120 - 100 Leg ROHN 2.5 X-STR 98 -28.31 58.51 48.4 Pass
Diagonal L3x3x3/8 100 -1.75 39.30 4.5 Pass
T5 100 - 80 Leg ROHN 3 STD 119 -39.78 70.89 56.1 Pass
Diagonal L2 1/2x2 1/2x3/16 122 -2.51 9.22 27.2 Pass
T6 80 - 60 Leg ROHN 3 X-STR 140 -54.52 94.34 57.8 Pass
Diagonal L2 1/2x2 1/2x1/4 146 -3.83 9.33 41.1 Pass
T7 60 - 40 Leg ROHN 3.5 X-STR 160 -71.86 140.31 51.2 Pass
Diagonal L3x3x3/8 164 -5.84 16.02 36.5 Pass
Secondary Horizontal L3x3x3/8 169 -1.25 45.98 2.7 Pass
T8 40 -20 Leg ROHN 4 X-STR 181 -91.49 174.46 52.4 Pass
Diagonal L3x3x3/8 188 -6.11 13.53 45.1 Pass
Secondary Horizontal L3x3x3/8 190 -1.59 42.41 3.7 Pass
T9 20-0 Leg ROHN 4 X-STR 202 -109.83 174.54 62.9 Pass
Diagonal L3 1/2x3 1/2x1/4 209 -6.18 12.76 48.4 Pass
Secondary Horizontal L3x3x3/8 211 -1.90 35.41 5.4 Pass
Summary
Leg (T9) 62.9 Pass
Diagonal 48.4 Pass
(T9)
Secondary 5.4 Pass
Horizontal
(T9)
Top Girt 0.3 Pass
(T1)
Bolt Checks ~ 52.6 Pass
RATING = 62.9 Pass

Program Version 8.0.5.0 - 11/28/2018 File:C:/Users/NathanW/Desktop/New folder/21751 CCISeismic 3.2.3 Wind And Seismic Analysis.eri




CE ASCE 7 Hazards Report

AMERICAN SOCIETY OF CIVIL ENGINEERS

Address: Standard: ASCE/SEI 7-16  Elevation: 386.01 ft (NAVD 88)
No Address at This Risk Category: |l Latitude: 41.383
Location Soil Class: ~ C-VeryDense  Longitude: -73.4222

Soil and Soft Rock

o 2 T ey i =l
o, g, = Soulh)

ranslie gy 'I' Flgetiekd
Lo csra :

wind
Results:

Wind Speed 115 Vmph

10-year MRI 75 Vmph

25-year MRI 84 Vmph

50-year MRI 90 Vmph

100-year MRI 96 Vmph

Data Source:
Date Accessed:

ASCE/SEI 7-16, Fig. 26.5-1B and Figs. CC.2-1-CC.2-4, and Section 26.5.2
Fri Jan 14 2022

Value provided is 3-second gust wind speeds at 33 ft above ground for Exposure C Category, based on linear
interpolation between contours. Wind speeds are interpolated in accordance with the 7-16 Standard. Wind speeds
correspond to approximately a 7% probability of exceedance in 50 years (annual exceedance probability =
0.00143, MRI = 700 years).

Site is in a hurricane-prone region as defined in ASCE/SEI 7-16 Section 26.2. Glazed openings need not be
protected against wind-borne debris.

https://asce7hazardtool.online/ Page 1 of 3 Fri Jan 14 2022
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ASCE

AMERICAN SOCIETY OF CIVIL ENGINEERS

Seismic
Site Soil Class: C - Very Dense Soil and Soft Rock
Results:
SS . 0.223 SDl . 0.056
S: 0.056 T, : 6
Fa: 1.3 PGA : 0.128
F. : 15 PGA v : 0.163
SMS . 0.29 FPGA . 1.272
Swmi - 0.084 le 1
SDS . 0.193 CV . 0.723
Seismic Design Category B
030 MCERr Response Spectrum 0.20 Design Response Spectrum
It 0.18 .q
0.25 L] 0.16 .
- 0.14 L]
R NP A
» L
015 * 0.10 L]
[ DDS "
0.10 0.06
0.05 0.04
0.02
0 0
i 1 2 3 5 6 7 0 2 3 5 & 7
Sa(9) vs T(s) Sa(9) vs T(s)
- MCERr Vertical Response Spectrum 512 Design Vertical Response Spectrum
0.16 ot |18
' 0.10
0.14 e ) |
0.12 . o8 '.
0.10 | '. 0.06 [* '.-
L ]
0.08 . 0.04 '..‘-
0.06 i.. %oy Seee
0.04 "--.--.., e Se000s00e0sssses
003 ..ll-...-....' "
0.5 1.0 15 2.0 0.5 1.0 15 2.0
Sa(9) vs T(s) Sa(9) vs T(s)
Data Accessed: Fri Jan 14 2022

Date Source:
USGS Seismic Design Maps based on ASCE/SEI 7-16 and ASCE/SEI 7-16 Table 1.5-2. Additional data for
site-specific ground motion procedures in accordance with ASCE/SEI 7-16 Ch. 21 are available from USGS.

https://asce7hazardtool.online/ Page 2 of 3 Fri Jan 14 2022
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CE

AMERICAN SOCIETY OF CIVIL ENGINEERS

Ice
Results:
Ice Thickness: 1.00in.
Concurrent Temperature: 15F
Gust Speed 50 mph
Data Source: Standard ASCE/SEI 7-16, Figs. 10-2 through 10-8
Date Accessed: Fri Jan 14 2022

Ice thicknesses on structures in exposed locations at elevations higher than the surrounding terrain and in valleys
and gorges may exceed the mapped values.

Values provided are equivalent radial ice thicknesses due to freezing rain with concurrent 3-second gust speeds,
for a 500-year mean recurrence interval, and temperatures concurrent with ice thicknesses due to freezing rain.
Thicknesses for ice accretions caused by other sources shall be obtained from local meteorological studies. Ice
thicknesses in exposed locations at elevations higher than the surrounding terrain and in valleys and gorges may
exceed the mapped values.

The ASCE 7 Hazard Tool is provided for your convenience, for informational purposes only, and is provided “as is” and without warranties of
any kind. The location data included herein has been obtained from information developed, produced, and maintained by third party providers;
or has been extrapolated from maps incorporated in the ASCE 7 standard. While ASCE has made every effort to use data obtained from
reliable sources or methodologies, ASCE does not make any representations or warranties as to the accuracy, completeness, reliability,
currency, or quality of any data provided herein. Any third-party links provided by this Tool should not be construed as an endorsement,
affiliation, relationship, or sponsorship of such third-party content by or from ASCE.

ASCE does not intend, nor should anyone interpret, the results provided by this Tool to replace the sound judgment of a competent
professional, having knowledge and experience in the appropriate field(s) of practice, nor to substitute for the standard of care required of such
professionals in interpreting and applying the contents of this Tool or the ASCE 7 standard.

In using this Tool, you expressly assume all risks associated with your use. Under no circumstances shall ASCE or its officers, directors,
employees, members, affiliates, or agents be liable to you or any other person for any direct, indirect, special, incidental, or consequential
damages arising from or related to your use of, or reliance on, the Tool or any information obtained therein. To the fullest extent permitted by
law, you agree to release and hold harmless ASCE from any and all liability of any nature arising out of or resulting from any use of data
provided by the ASCE 7 Hazard Tool.

https://asce7hazardtool.online/ Page 3 of 3 Fri Jan 14 2022
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Monopole Base Plate Connection

BU# 28493
Site Name Bethel West 2
Order # REVO5

Analysis Considerations

TIA-222 Revision H
Grout Considered: No
I (in) 2.25

Applied Loads

Moment (kip-ft) 2326.10
Axial Force (kips) 44.38
Shear Force (kips) 22.29

U‘ CROWN
«~ CASTLE

Connection Properties

Anchor Rod Data

(16) 2-1/4" @ bolts (A615-75 N; Fy=75 ksi, Fu=100 ksi) on 63.25" BC

Base Plate Data

Anchor Rod Summary

Analysis Results

(units of kips, kip-in)

69" OD x 2.25" Plate (A572-50; Fy=50 ksi, Fu=65 ksi)

Stiffener Data

N/A

Pole Data

56.590004" x 0.375" 18-sided pole (A572-65; Fy=65 ksi, Fu=80 ksi)

CClplate - version 3.6.1

Pu_c=113.05 ¢Pn_c=268.39 Stress Rating
Vu=1.39 $Vn =120.77 42.1%
Mu =n/a déMn =n/a Pass
Base Plate Summary
Max Stress (ksi): 16.89 (Flexural)

Allowable Stress (ksi):

Stress Rating:

37.5% Pass

Analysis Date: 1/14/2022



Monopole Flange Plate Connection Elevation = 119 ft. CROWN
«~ CASTLE

Site Name Bethel West 2 Moment (kip-ft) 118.12
Order # REVO5 Axial Force (kips) 13.08
Shear Force (kips) 11.92
TIA-222 Revision| H
Top Plate - External Bottom Plate - External

Connection Properties

Bolt Data
(6) 1" @ bolts (A325 N; Fy=92 ksi, Fu=120 ksi) on 35" BC

Top Plate Data Bottom Plate Data
37.5" OD x 1.5" Plate (A572-50; Fy=50 ksi, Fu=65 ksi) 37.5" OD x 1.5" Plate (A572-50; Fy=50 ksi, Fu=65 ksi)
Top Stiffener Data Bottom Stiffener Data
N/A N/A
Top Pole Data Bottom Pole Data
31.419425" x 0.25" 18-sided pole (A572-65; Fy=65 ksi, Fu=80 ksi) 31.419425" x 0.25" 18-sided pole (A572-65; Fy=65 ksi, Fu=80 ksi)
Analysis Results
Bolt Capacity

Max Load (kips) 24.81

Allowable (kips) 54.45

Stress Rating: 45.6% Pass
Top Plate Capacity Bottom Plate Capacity
Max Stress (ksi): 6.02  (Flexural) Max Stress (ksi): 6.02  (Flexural)
Allowable Stress (ksi): 45.00 Allowable Stress (ksi): 45.00
Stress Rating: 13.4% Pass Stress Rating: 13.4% Pass
Tension Side Stress Rating: 6.4% Pass Tension Side Stress Rating: 6.4% Pass

CClplate - version 3.6.1 Analysis Date: 1/14/2022
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1.00

1.01

1.02

1.03

EXECUTIVE SUMMARY

INTRODUCTION

This report was prepared on behalf of our client, Verizon Wireless, for the purpose of verifying
the structural adequacy of the existing (As-Built) micropile supported tower mat foundation.

The tower foundation was originally designed by Centek in 2017. Upon re-analysis of the
foundation by Thomas Taylor of Semaan engineering, a design deficiency in the micropiles was
discovered. The deficiency identified consists of an overload condition of the inner (4) piles.
Due to the placement of the aforementioned piles they receive the full tower axial load, the
weight of the thickened portion of the mat and the associated mat weight. This combined
loading exceeds the micro-plie allowable capacity.

Our reanalysis assumes the subject (4) inner micropiles to be failed and re-evaluates the system
with the reinforced concrete mat supported by the remaining (40) micropiles. The reinforced
concrete mat was conservatively analyzed as a one-way slab for itsability to span to the middle
row of piles (31'-4"). The max pile loading was recalculated and compared to the as-built
micropile capacity.

REFERENCE MATERIALS
The following documents were referenced in the structural analysis of the tower foundation:

= Monopole Tower Design Report prepared by Sabre Industries project no. 16-7133-SCB dated
7/13/16.

=  Foundation Design Drawings prepared by Centek Engineering, Inc. project no. 14216.00
dated 5/3/17 Rev.2.

= Geotechnical Report prepared by Design Earth Technology project no. 2015.13, dated
2/19/16.

= Drilled Micropile Design submittal prepared by Helical Drilling Inc. dated 3/21/17.

= Grout Compression Tests prepared by Materials Testing, Inc. S-1000A, S-1001A and S-1002A
dated 5/3/17.

= 2015 International Building Code (Section 1810 Deep Foundations)

= ACI 318-14 "Building Code Requirements for Structural Concrete”

FOUNDATION ANALYSIS RESULTS

A structural check was made of the tower foundation. Calculations are provided in Section 2.00
of this report. Refer to the following tables for a summary of the analysis results:

i.. Table1
Component Capacity Check
Component Type Stress Ratio | Result
: Bending 77.4% PASS
Reinforced Concrete Mat Shear 72 3% PASS
Micropile Compression 87.9% PASS
. Rock Socket 99.2% PASS
Page |3
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1.04  CONCLUSION

This analysis finds the micropile supported tower foundation in the as-built condition to be
structurally adequate to accommodate the tower reactions from the Monopole Tower Design
Report prepared by Sabre Industries project no. 16-7133-SCB dated 7/13/16 Sabre.

As discussed with Scott Kisting consultant to Verizon Wireless, the maintenance and condition
assessment program that Verizon has in place would identify potential issues with the
foundation should they present.

The analysis is based, in part, on the original foundation design documents, Helical micropile
design documents and the tower installation field inspection documents, including material
testing reports. The field inspection documents compiled during construction of the subject
foundation alleviate any concerns with potential installation errors.

Please feel free to call with any questions or comments.

Prepared by:

Timothy J. Lynn, PE
Structural Engineer

Principal ~ Structural Engineer
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Beam: M1

Shape: CRECT24X12 Concrete Stress Block: Rectangular
Material: Conc4000NW

Length: 46.99 ft

I Joint: N3

J Joint: N4

Code Check: No Calc
Report Based On 97 Sections

12.876 at 7.832 ft
Vy U’\N’\I k
-18.095 |t 39.158 ft

Vz k

85.106 Ft 39.158 ft

T k-ft | Mz

K-ft| py k-ft

-127.862 gt 23.984 ft

No Calc
- Concrete code check not calculated -
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RC ONE-WAY SLAB DESIGN (ACI318-11)

A

24.0in

«

< 9inp

Slab definition

Slab type

Overall thickness of slab
Clear shorter span of slab

Clear cover to tension reinforcement

Materials

Specified compressive strength of concrete
Specified yield strength of reinforcement

Modulus of elasticity

Concrete modification factor

One-way continuous

h =24.000 in
In=31.33 ft

cc=1.50 in

fc= 4000 psi

fy = 60000 psi

Esaci = 29000000 psi
) =1.00

Maximum design moment-and shear in span(per 12 in width of slab)

Maximum ultimate positive moment

Maximum ultimate shear force

Reinforcement calculation - positive moments

Tension steel provided
Depth to tension steel
Stress block depth factor

Reinforcement ratio at strain of 0.004

Maximum reinforcement ratio

Maximum area of tension steel

Min ratio of transverse reinforcement (cl. 7.12.2.1)
Min area tension steel req’d (cl. 10.5.4 & 7.12.2.1)

Area of tension steel provided

Steel stress (cl. 10.6.4)

Max allowable spacing (cl. 10.5.4 & 10.6.4)

Mus = 128.000 kip_ft/ft
Vu =18.000 kips/ft

No.10 @ 8.5in o.c.
d=(h-cc—D/2)=21.87in
pt =0.85

Tedds calculation version 1.1.04

<«———219in

o = 0.85 y g1 x fe/ fy x (0.003 / (0.003 + 0.004)) = 0.021

pmax = pb =0.021

As_max = pmax x d=5.416 in2/ft

pt =0.0018
As min = t x h=0.518 in?/ft
As_prov =1.788 in2/ft

fs = 2/3 « fy = 40000 psi

PASS - Area of steel provided - OK

Smax = min(3xh, 18in, 15in (40000 psi/fs) — 2.5,cc, 12iny (40000 psi/fs))
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smax = 11.250 in
Actual tensile bar spacing provided s =8.500 in
PASS - Spacing of bars (+ve moment steel) less than maximum allowable

Check for section - positive moments
Depth of equivalent rectangular stress block a = (As_prov X fy) / (0.85 x f'c) = 2.63 in
Depth of neutral axis c=a/p =3.094in

Net tensile strain in long. steel at nominal strength ¢t =0.003 % [(d —c)/c] = 0.0182
Section is tension controlled, design OK

Strength reduction factor $=0.9
Revised required nominal flexural strength Mns = Mus / ¢ = 142.222 kip_ft/ft
Actual nominal flexural strength Mns_prov = As prov X fy x (d —a/2) = 183.756 kip_ft/ft

PASS - Actual flexural strength exceeds required nominal flexural strength

Transverse reinforcement - (for shrinkage and temperature)
Transverse reinforcement provided No.10 @ 8.5 ino.c.
Area of reinforcement provided At prov = 1.788 in%/ft
Min ratio of transverse reinforcement (cl. 7.12.2.1) =0.0018
Minimum area of transverse reinforcement required At_req = pt X h = 0.518 in%/ft
PASS - Area of transverse steel provided OK

Maximum allowable spacing of bars Smax_t=min (5 x h, 18in) =18.000 in
Actual transverse bar spacing provided st =8.500 in

PASS - Spacing of transverse bars is less than allowable

Check for shear

Nominal shear strength required Vn = abs(Vu) /0.75 = 24.000 Kips/ft

Shear strength provided by concrete Ve =2 ) x (Fe x 1 psi) « d = 33.189 kips/ft
Shear strength provided by shear steel (assumed) Vs = 0 kips/ft

Shear capacity of section V = Ve + Vs = 33.189 kips/ft

PASS - One-way shear capacity

Check of clear cover (ACI 7.7.1)
Permissible min nominal cover to all reinforcement cmin = 0.75 in
Clear cover to tension reinforcement (+ve mnt) cc=h—-d-D/2=1.500in
PASS - Cover to steel resisting positive moment exceeds allowable minimum cover

Deflection

Support condition Both ends continuous

Basic span-to-thickness ratio (Table 9.5(a)) ratiopasic = 28

Type of concrete Normal weight

Concrete density factor (Table 9.5(a)) faensity = 1.00

Allowable span-to-thickness ratio ratioaliow = ratiovasic / (fdensity » (0.4 + fy / 100000 psi)) = 28.000
Actual span-to-thickness ratio ratioacual = In / h = 15.665

PASS - The slab thickness is adequate to control deflection

Design summary
Slab is 24.0 in thick in 4000 psi concrete
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Tension steel provided - positive moment, No. 10 @ 8.5 in o.c. in 60000 psi steel

Transverse steel provided , No. 10 @ 8.5 in o.c. in 60000 psi steel
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RC ONE-WAY SLAB DESIGN (ACI318-11)

< 9in—p
W A

H%.O in

Slab definition

Slab type

Overall thickness of slab
Clear shorter span of slab

Clear cover to tension reinforcement

Materials

Specified compressive strength of concrete

Specified yield strength of reinforcement

Modulus of elasticity

Concrete modification factor

Tedds calculation version 1.1.04

21.91in

«

One-way continuous
h =24.00 in

In=31.33 ft

Cc_hog = 1.50 in

fc= 4000 psi
fy = 60000 psi
Esaci = 29000000 psi

) =1.00

Maximum design moment-and shear in span(per 12 in width of slab)

Maximum ultimate negative moment

Maximum ultimate shear force

Reinforcement calculations - negative moment

Tension steel provided
Depth to tension steel
Stress block depth factor

Reinforcement ratio at strain of 0.004

Maximum reinforcement ratio

Maximum area of tension steel

Min ratio of transverse reinforcement (cl. 7.12.2.1)
Min area tension steel req’d (cl. 10.5.4 & 7.12.2.1)

Area of tension steel provided

Steel stress (cl. 10.6.4)

Max allowable spacing (cl. 10.5.4 & 10.6.4)

Mun = 86.000 kip_ft/ft
Vu =18.000 kips/ft

No.10 @ 8.5in o.c.

dhog = (h — Cc_hog — Dhog / 2) = 21.87 in

pt =0.85

pp = 0.85 x g1 x fe / fy x (0.003 / (0.003 + 0.004)) = 0.021
pmax = op = 0.021

As_max_hog = pmax X dhog = 5.416 in?/ft

pt =0.0018

As_min_nog = ot * h = 0.518 in?/ft

As_prov_hog = 1.788 in/ft

PASS - Area of steel provided - OK

fs = 2/3 « fy = 40000 psi

Smax = min(3xh,18in,15in (40000 psi/fs) — 2.5,Co_hog, 12in(40000psi/fs))
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smax = 11.250 in
Actual tensile bar spacing provided Shog = 8.500 in
PASS - Spacing of bars (-ve mnt) less than maximum allowable

Check for section - negative moment
Depth of equivalent rectangular stress block ahog = (As_prov_hog X fy) / (0.85 x f'c) = 2.63 in
Depth of neutral axis Chog = a@hog / Bt = 3.094 in

Net tensile strain in long. steel at nominal strength ¢t hog = 0.003 % [(dhog — Chog) / Chog] = 0.0182
Section is tension controlled, Design OK

Strength reduction factor dneg = 0.9
Revised required nominal flexural strength Mnh = Mun / ¢hog = 95.556 kip_ft/ft
Actual nominal flexural Strength Mnh_prov = As_prov_hog % fy X ( dhog — dahog / 2) =183.756 klp_ﬂ/ft

PASS - Actual flexural strength exceeds required nominal flexural strength

Transverse reinforcement - (for shrinkage and temperature)
Transverse reinforcement provided No.10 @ 8.5in o.c.
Area of reinforcement provided At prov = 1.788 in?/ft
Min ratio of transverse reinforcement (cl. 7.12.2.1) x=0.0018
Minimum area of transverse reinforcement required At_req = pt* h=0.518 in?/ft
PASS - Area of transverse steel provided OK

Maximum allowable spacing of bars Smax_t=min (5% h, 18 in) = 18.000 in
Actual transverse bar spacing provided st=8.500in

PASS - Spacing of transverse bars is less than allowable

Check for shear

Nominal shear strength required Vn = abs(Vu) /0.75 = 24.000 Kips/ft

Shear strength provided by concrete Ve =2 5 ) x (fe x 1 psi) x dhog = 33.189 kips/ft
Shear strength provided by shear steel (assumed) Vs = 0 kips/ft

Shear capacity of section V = Vc + Vs = 33.189 kips/ft

PASS - One-way shear capacity

Check of clear cover (ACI 7.7.1)
Permissible min_nominal cover to all reinforcement cmin = 0.75 in
Clear cover to tension reinforcement (-ve mnt) Cc_hog = h — dhog — Dhog/2 =1.500 in
PASS - Cover to steel resisting negative moment exceeds allowable minimum cover

Deflection

Support condition Both ends continuous

Basic span-to-thickness ratio (Table 9.5(a)) ratiobasic = 28

Type of concrete Normal weight

Concrete density factor (Table 9.5(a)) faensity = 1.00

Allowable span-to-thickness ratio ratioalow = ratiobasic / (fdensity « (0.4 + fy / 100000 psi)) = 28.000
Actual span-to-thickness ratio ratioactual = In / h = 15.665

PASS - The slab thickness is adequate to control deflection

Design summary
Slab is 24.0 in thick in 4000 psi concrete
Tension steel provided - negative moment, No. 10 @ 8.5 in o.c. in 60000 psi steel
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Transverse steel provided , No. 10 @ 8.5 in o.c. in 60000 psi steel
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Towers and Poles

Structural Design Report
120' Extendible to 140" Monopole
Site: Bethel W2, CT
Site Number: 5-0157

Prepared for: VERIZON WIRELESS
by: Sabre Towers & Poles ™

Job Number: 16-7133-SCB

July 13, 2016
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Designed Appurtenance Loading

Elev Description Tx-Line
140+ | (3)800 10510 (3) 158"
136' 1 8" x 20"
@ 60°,180°,300° [ 140*** (18) TMA
5 140" | (2) DB-B1-6C-12AB-0Z (2) DC/Fiber Trunks
e = @
5 | & 5 5 140 | (12) RRH2x40-AWS
[=} N = 1 FUTURE EXTEINSION 9 " "
® W 128'1 8" x 20 o
« = @ 60°.180° 300° | 140 (9) 800 10766 (9) 15/8
138" L.P. Platform (Monopole Only) - 12' w/ Handrail
130*** L.P. Platform (Monopole Only) - 12' w/ Handrail
| . 130" | (12) RRH2x40-AWS
K3 130+ | (18) TMA
- 116' 1 8" x 20" - "
@ 60°,180°300° | 130 (3) 800 10510 (3) 15/8
130+ | (9) 800 10766 (9) 15/8"
2 130" | (2) DB-B1-6C-12AB-0Z (2) DC/Fiber Trunks
= = -
« 9 & @ 108' 1 8" x 20" 120 (6) HBX-6517DS-VTM (9) 15/8"
sl g Sy @ 60°,180°,300°
o ® 120 (3) RRH2x60-AWS
1031 8" x 20" 120 (3) RRH2x60-1900A-4R
60°,180°,300°
- e 120 (2) DB-B1-6C-12AB-0Z (2) DCIFiber Trunks
b 120 (6) 800 10766 (9) 158"
© - 120 (3) RRH2x60-700
118 L.P. Platform (Monopole Only) - 14' w/ Handrail
110 L.P. Platform (Monopole Only) - 12' w/ Handrail
110 (12) RRH2x40-AWS
110 (18) TMA
110 (3) 800 10510 (3) 158"
110 (9) 800 10766 (9) 15/8"
® 110 (2) DB-B1-6C-12AB-0Z (2) DC/Fiber Trunks
51, 100 L.P. Platform (Monopole Only) -12" w/ Handrail
(e}
100 (12)RRH2x40-AWS
o 58| _|g|8 100 (18) TMA
B 0 © g
ef© of < § N ~ 100 (3)80010510 (3) 15/8"
< 100 (9) 80010766 (9) 158"
100 (2).DB-B1-6C-12AB-0Z (2) DC/Fiber Trunks
® Load Case Reactions
- Description Axial (kips) Shear (kips) Moment (ft-k) | Deflection (ft) Sway (deg)
3s Gusted Wind 57.21 45.89 4952.27 9.02 6.45
. -1 3s Gusted Wind 0.9 Dead 42.95 45.76 4867.79 8.82 6.3
© 3s Gusted Wind&Ice 81.12 14.08 1566.09 2.91 2.07
© Service Loads 47.65 9.22 988.59 1.81 1.29
Base Plate Dimensions
Shape Diameter Thickness Bolt Circle Bolt Qty Bolt Diameter
Round 69" 2.25" 63.25" 16 2.25"
Anchor Bolt Dimensions
Length Di Hole Di Weight Type Finish
84" 2.25" 2.625" 1937.6 AB15-75 Galv-18"
5
Eé | Notes
= ol & b3 . .
ES o b 9 1) Antenna Feed Lines Run Inside Pole
2) All dimensions are above ground level, unless otherwise specified.
3) Weights shown are estimates. Final weights may vary.
4) The Monopole was designed for a basic wind speed of 100 mph with 0" of
radial ice, and 50 mph with 3/4" of radial ice, in accordance with ANSI/TIA-
h 222-G, Structure Class ll, Exposure Category C, Topographic Category 1.
[y 121105°x255"@180° 5y Fy|| Height Step Bolts
I 91105 x255" @90°,270  ©) The Monopole was designed for a basic wind speed of 85 mph with 1/2"
radial ice with reduction, in accordance with EIA/TIA-222-F.
® 51105'x255' @ 180°360°  7) ANSI/TIA-222-G load case reactions are shown in the table above. EIA/TIA
-222-F load case reactions can be found in the calcuations toward the end
n n of this design report.
g *** These Appurtenances cannot be installed until the Monopole has been
_|£ g GL extended.
8 =l s k]
b3 I I ud ] T
21E1E % Ele z| 3
e|olg|glEl2]E| [2]2
=1 2125|8|5|5] 2| 2| ®
HHHEEEEEHEE
MR ER IR E R
Sabre Communications Corporation | *°% 16-7133-SCB
. & 7101 Southbridge Drive
Sabre Industries’/ r.o.eoxes Customer:  \ER|ZON WIRELESS
Sioux City, 1A 51102-0658 : -
Towers and Poles Phone: (712) 258-6690 Site Name:  Bethe| W2, CT 5-0157
Fax: (712) 279-0814 R
Information contained herein is the sole property of Sabre Communications Corporation, constitutes a trade Description: 120 ext. 140’ Monopole
secret as defined by lowa Code Ch. 550 and shall not be reproduced, copied or used in whole or part for any
purpose whatsoever without the prior written consent of Sabre Communications Corporation. Date: 7/13/2016 By: REB
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16-7133-SCB - Extension

0.02 0.54 0.55 180.0 0.04 0.00 0.04 90.0

95.00 RERTAFYRLELLE e s s guLEig g R Loy AL SaLu s
0.02 0.74 0.75 180.0 0.04 0.00 0.04 90.0

81.08 IRRTSFSELEEEE oA TR TN Soa boe 004 600
0.02 0.87 0.89 180.0 0.03 0.00 0.03 90.0

67.17 IRRPSFSELEEEE bar TR N bo3 0oe 0103 6070
0.02 0.97 0.98 180.0 0.03 0.00 0.03 90.0

53.25 e bl TR T S 0o3 0o 0703 9070
0.01 0.84 0.85 180.0 0.03 0.00 0.03 90.0

46.75 e TR P R T  ShE 0o3 0o 0703 9070
0.01 0.90 0.92 180.0 0.03 0.00 0.03 90.0

35.06 REEPST SRR 0o 005 800 0o3 0o b 05 G
0.01 0.94 0.95 180.0 0.03 0.00 0+03%,90.0

23.37 e boaT TR T T SRR bo3 0ol 505 B0
0.01 0.96 0.97 180.0 0.03 0.00 0.03 90.0

11.69 e bogT TR T T SRR 5o3 Y S 0703 9070
0.00 0.01 0.98 0.99 180.0 0.02 0.00 0.02 90.0

EXTREME FIBRE STRESSES IN LAP SPLICE

ELEV CONTACT . PRESSURE HOOP.STRESSES BENDING.STRESSES
MAX AZI MAX AZI MAX AZI

ft ksi deg ksi deg ksi deg
100.25 0.30 0.0 21.5% 90.0 29.57 180.0
95.00 0.29 180.0 21456 90.0 28.76 180.0
53.25 0.54 0.0 39.05 90.0 50.24 180.0
46.75 0.52 180.0 39.06 90.0 44.78 180.0

LOADS ONTO FOUNDATION(W.r.t. NORTH-EAST-DOWN coordinates)

TOTAL ... SHEAR......  ....... MOMENT..... TORSION
AXIAL NORTH EAST NORTH EAST

ki kip ‘ kip ft-ki ft-kip ft-kip
I 47.56 I—36.16 0.00 3940.84| 0.00 0.00

LOADS ONTO FOUNDATION(w.r.t. wind direction)

DOWN SHEAR.w.r.t.wWIND.DIR MOMENT .w. r.t.WIND.DIR TORSION
ALONG ACROSS ALONG ACROSS
kip kip kip ft-kip ft-kip ft-kip
47.56 36.16 0.00 -3940.84 0.00 0.00
LOADING CONDITION B Iterations: Mast 5 ======

85 mph + 0.5" ice (Reduction Allowed)

Page 15
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Carlo F. Centore, P.E.
February 19, 2016
Page 4

accomplished by rotary percussive methods, which can address obstructions (i.e. cobbles,
boulders, wood/stumps, debris). It is estimated that these mini-piles would be about 30 to 40
feet deep. Static load tests would be required to verify load capacity. These rock-socketed mini-
piles would achieve capacity through side friction in the rock socket and end bearing.

There are a few considerations when the mini-piles are designed by the structural engineer. The
design load shall be distributed into the bedrock using the bond strength between the bedrock
and the grout. This bond strength value can be estimated from the bedrock core samples at
Ultimate Bond Strength of 150 psi. A minimum of 5 shall used as the uncased bohd'length into
bedrock. Due to the relatively small cross sectional area of the mini-pile, load carrying capacity
resulting from end bearing is generally considered to be negligible for mini-piles, the use of 10.0
tons/square foot net allowable bearing capacity could be used if end bearing is being
considered. Corrosion of the mini-piles needs to be addressed in both the-bonded and un-
bonded zones. It is recommended in the un-bonded zone to have steel installation casing left in-
place (from top of bedrock to within the upper horizontal foundation component). This produces
a superior mini-pile that has a higher quality of installation. Mini-piles are very slender elements
that can not resist lateral load effectively. The use of battered mini-piles‘is recommended for the
lateral loads. The mini-piles shall not be designed to carry tensile or uplift loads. Because the fill
material will continue to settle, the mini-pile design must address “negative” skin friction.
Negative skin friction develops along the contact surface between pile and soil when the soil
settles relative to the pile. The negative skin friction must be added into the dead load of the
pile. A preliminary estimate of this negative skin friction load could be as much as 20 tons per
pile.

At least one verification load test should be performed to confirm the ultimate bond stress. A
minimum of one proof test should alse be performed on one of the production pile.

Equipment Shelter

If the shelter is allowed to settle because of the deep fill material, a spread footing is considered
appropriate, if minimal settlement is allowed for the shelter, a deep foundation with a mini-pile
foundation system is to be used.

EARTHQUAKE DESIGN (SEISMIC)

Seismic design requirements for the State of Connecticut are based on the Connecticut State
Building Code, which incorporates the Seismic design Category approach from the International
Building Code. The seismic design Category determination is based on a few category factors.
One such category is the “Site Classification (soil type)”. From our test borings, we consider that
the site subsurface conditions match the General Description of “Very Dense Soil and Soft
Rock”. The site classification is therefore “C”.

The proposed deep foundation is to bear on bedrock. This bedrock will not liquefy during a
seismic event and needs not be addressed in the foundation design.
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Vesazgzaa @ materialstestinginc.com
COMPRESSION TESTS (MASONRY)
CLIENT: Centek Engineering S-1001A
63-2 North Branford Road
Branford, CT 06405
Attn: Erik Armas
PROJECT: 17000.01 Bethel West 2
LOCATION: Pile #36
MATERIAL: Type Il Portland Cement
DATE CAST: 04-18-17 DATE RECEIVED: 05-03:17
TEMPERATURE-AMBIENT: MIX:
SAMPLES CAST BY: Contractor SAMPLING TIME:
REQUIRED STRENGTH: 5000 PSI
SAMPLE TYPE: SLUMP:
O 3%” x 3%” x 7" GROUT - ASTM C1019
06" x 12" CYLINDERS - COARSE GROUT - ASTM C31 FLOW RATE:
02" x 2" CUBES - MORTAR - ASTM C109 MODIFIED
X 2" x 2" CUBES - GROUT USED FOR SUPPORT - ASTM C1107
O OTHER:
SAMPLE NUMBER AGE DATE LOAD COMPRESSIVE
DAYS TESTED LBS. STRENGTH- PSI
S-50746 21 05-09-17 31,660 7920
S-50747 28 05-16-17 32,510 8130
$-50748 28 05-16-17 28,840 | 720
—

Materials Testing, Inc.

ot

William J.
1cc: Client

Sw

Test reports may not be reproduced without the express permission of Materials Testing, Inc. Results only relate to items tested.




P MATERIALS TESTING, INC.

& -
(_ © ) 55 LAURA STREET « NEW HAVEN, CONNECTICUT 06512 ¢ (203)468-5216
‘. l';'- 42 BOSTON POST ROAD ¢« WILLIMANTIC, CONNECTICUT 06226 ¢ (860)423-1972
Uiz materialstestinginc.com
COMPRESSION TESTS (MASONRY)
CLIENT: Centek Engineering S-1000A
63-2 North Branford Road
Branford, CT 06405
Attn: Erik Armas
PROJECT: 17000.01 Bethel West 2
LOCATION: Pile #3
MATERIAL: Type Il Portland Cement
DATE CAST: 04-18-17 DATE RECEIVED: 05-03+17
TEMPERATURE-AMBIENT: MIX:
SAMPLES CAST BY: Contractor SAMPLING TIME:
REQUIRED STRENGTH: 5000 PSI
SAMPLE TYPE: SLUMP:
0 3%” x 3%” x 7" GROUT - ASTM C1019
06" x 12" CYLINDERS - COARSE GROUT - ASTM C31 FLOW RATE:
02" x 2" CUBES - MORTAR - ASTM C109 MODIFIED
X 2" x 2" CUBES - GROUT USED FOR SUPPORT - ASTM C1107
O OTHER:
SAMPLE NUMBER AGE DATE LOAD COMPRESSIVE
DAYS TESTED LBS. STRENGTH- PSI
S-50743 21 05-09-17 42,980 10,720
S-50744 28 05-16-17 39,580 9900
S-50745 28 05-16-17 45,380 11350
Materials Testing, Inc.
William J. joucy
1ce: Client
S

Test reports may not be reproduced without the express permission of Materials Testing, Inc. Results only relate to items tested.
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Fna S ATERIALS 1 ESTING, INC.
(_ © ) 55 LAURA STREET - NEW HAVEN, CONNECTICUT 06512 ¢ (203)468-5216
“. .l"'- 42 BOSTON POST ROAD « WILLIMANTIC, CONNECTICUT 06226 ° (860)423-1972
Vo materialstestinginc.com
COMPRESSION TESTS (MASONRY)
CLIENT: Centek Engineering S-1002A
63-2 North Branford Road
Branford, CT 06405
Attn: Erik Armas
PROJECT: 17000.01 Bethel West 2
LOCATION: Pile #25
MATERIAL: Type Il Portland Cement
DATE CAST: 04-18-17 DATE RECEIVED: 05-03-17
TEMPERATURE-AMBIENT: MIX:
SAMPLES CAST BY: Contractor SAMPLING TIME:
REQUIRED STRENGTH: 5000 PSI
SAMPLE TYPE: SLUMP:
0 3%.” x 3%” x 7" GROUT - ASTM C1019
O 6" x 12" CYLINDERS - COARSE GROUT - ASTM C31 FLOW RATE:
O 2" x 2" CUBES - MORTAR - ASTM C109 MODIFIED
X 2" x 2" CUBES - GROUT USED FOR SUPPORT - ASTM C1107
O OTHER:
SAMPLE NUMBER AGE DATE LOAD COMPRESSIVE
DAYS TESTED LBS. STRENGTH- PSI
S-50749 21 05-09-17 28,840 7210
S-50750 28 05-16-17 30,750 7690
S-50751 28 05-16-17 30,690 7670

Materials Testing, Inc.

(nd

William J. Soucy
1cc:  Client
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INTERNATIONAL CODE COUNCIL

SOILS AND FOUNDATIONS

1810.3.2.6 Allowable stresses. The allowable stresses for
materials used in deep foundation elements shall not exceed
those specified in Table 1810.3.2.6.

+“ This section refers the code user to the table of allow-
able stresses in order to identify the correct values
that apply to various types of deep foundations. Note
that Section 1810.1.4 allows “special types of piles”
using the allowable stresses for materials that are
specified herein.

TABLE 1810.3.2.6. See below.

+ This table provides a complete list of the relevant
allowable stresses for deep foundation element materi-
als including concrete, reinforcing steel and structural
steel.

1810.3.2.7 Increased allowable compressive stress for
cased cast-in-place elements. The allowable compressive
stress in the concrete shall be permitted to be increased as
specified in Table 1810.3.2.6 for those portions of perma-
nently cased cast-in-place elements that satisfy all of the fol-
lowing conditions:

1. The design shall not use the casing to resist any portion
of the axial load imposed.

2. The casing shall have a sealed tip and be mandrel
driven.

3. The thickness of the casing shall not be less than manu-
facturer’s standard gage No.14 (0.068 inch) (1.75 mm).

4. The casing shall be seamless or provided with seams of
strength equal to the basic material and be of a configu-
ration that will provide confinement to the cast-in-place
concrete.

5. The ratio of steel yield strength (F)) to specified com-
pressive strength (f,) shall not be less than six.

6. The nominal diameter of the element shall not be
greater than 16 inches (406 mm).

« For cased cast-in-place concrete elements formed by
driving permanent steel casings, the allowable design
compressive stress in Table 1810.3.2.6 is generally
not to exceed 0.33f'.. When the permanent casing
complies with the requirements of this section, the
allowable concrete compressive stress may be
increased to 0.40f . The basis for this increase in
allowable concrete stress is the added strength given
to the concrete by the confining action of the steel
casing. The general formula for increased allowable
stress caused by confinement is:

1+7.5tf
4
f.0.33f C(—sz’C )
where:

f. = Allowable concrete stress.

c

= Specified concrete strength.

TABLE 1810.3.2.6
ALLOWABLE STRESSES FOR MATERIALS USED IN DEEP FOUNDATION ELEMENTS

MATERIAL TYPE AND CONDITION

MAXIMUM ALLOWABLE STRESS?

1. Concrete or grout in compression”

Cast-in-place in a pipe, tube, other permanent casing or rock
Cast-in-place without a permanent casing

Precast nonprestressed

Precast prestressed

Cast-in-place with a permanent casing in accordance with Section 1810.3.2.7 04

033f

037"

0.33 /7,
033/".-0.27f,

2. Nonprestressed reinforcement in compression

0.4 7, <30,000 psi

3. Steel in compression
Cores within concrete-filled pipes or tubes

Pipes or tubes for micropiles
Other pipes, tubes-or H-piles
Helical piles

0.
Pipes, tubes or H-piles, where justified in accordance with Section 1810.3.2.8 0.

0

0.

5 F,<32,000 psi
5 F <32,000 psi
4 F, <32,000 psi
35 ﬁ) < 16,000 psi
0.6F,<0.5F,

4. Nonprestressed reinforcement in tension
Within micropiles
Other conditions

0.6/,
0.5/, < 24,000 psi

5. Steel in tension

Other pipes, tubes or H-piles
Helical piles

Pipes, tubes or H-piles, where justified in accordance with Section 1810.3.2.8

0.5 F, < 32,000 psi
0.35 F, < 16,000 psi
0.6F,<05F,

6. Timber

In accordance with the AWC NDS

a. f'.is the specified compressive strength of the concrete or grout; f,. is the compressive stress on the gross concrete section due to effective prestress forces
only; /; is the specified yield strength of reinforcement; £, is the specified minimum yield stress of steel; F, is the specified minimum tensile stress of

structural steel.

b. The stresses specified apply to the gross cross-sectional area within the concrete surface. Where a temporary or permanent casing is used, the inside face of

the casing shall be considered the concrete surface.
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BU: 28493 Structure:|
C ROW N WO:| Bethel West 2
- CASTLE Order: REVO5 Rev:|

Decimal Degrees Deg Min Sec
Lat: 41.383000 + 41 22 58.80
Long: -73.422200 - 73 25 19.92

Code and Site Parameters

Seismic Design Code: TIA-222-H
Site Soil: C Dense Soil/Soft Rock
Risk Category: Il
USGS Seismic Reference Se: 0.2230 g
S,: 0.0560 g
T 6 S

Importance Factor, I.:

Acceleration-based site coefficient, F,:

1.3000

Velocity-based site coefficient, F,:

1.5000

Design spectral response acceleration short period, Sps:

0.1933

Design spectral response acceleration 1 s period, Sp;:

0.0560

Seismic Design Category Based on Sy:

B

Seismic Design Category Based on Sp;:

A

Seismic Design Category Based on S;:

N/A

Controlling Seismic Design Category:_

Seismic Design Category Determination
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https://earthquake.usgs.gov/ws/designmaps/

| — CASTLE Order: REV05

CROWN BU: 28493

WO: Bethel West 2

Structure:| |

Rev:l H |
Tower Details
Tower Type:| Tapered Monopole
Height, h: 139 ft
Effective Seismic Weight, W: 37.33 kips
Amplification Factor, A;: 1.0 2.7.8.1
Seismic Base Shear
Response Modification Factor, R:| 1.5 |
Discrete Appurtenance Weight in Top 1/3 of Structure, W: 11.562692 kips
W,: 25.76790771 kips
E: 29000.0 ksi
g: 386.088 in/s’
Average Moment of Inertia, |, 10873.23494 in*
F.: 0.336132657 hz
Approximate Fundamental Period Monopole, T;: 2.9750 s 2.7.7.1.3.3
Seismic Response Coefficient, C, 0.1288 2.7.7.11
Seismic Response Coefficient Max 1, Cyax 0.0125 2.7.7.11
Seismic Response Coefficient Max 2, Cqax N/A 2.7.7.11
Seismic Response Coefficient Min 1, C,in 0.0300 2.7.7.11
Seismic Response Coefficient Min 2, Cqmin N/A 2.7.7.11
Controlling Seismic Response Coefficient, C. 0.0300
Seismic Base Shear, V_kips 2.7.7.1.1
Vertical Distribution Factors
Period Related Exponent, k: 2.000 2.7.7.1.2
Sum of wihik 303779.47 2.7.7.1.2
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1-1 10.00 139.00 134.00 0.7521 13504.40 0.0445 0.0498 0.0291
1-2 10.00 129.00 124.00 0.8117 12481.40 0.0411 0.0460 0.0314
2-1 4.00 119.00 117.00 0.3414 4673.47 0.0154 0.0172 0.0132
2-2 10.00 115.00 110.00 0.8953 10832.80 0.0357 0.0399 0.0346
2-3 10.00 105.00 100.00 0.9549 9549.35 0.0314 0.0352 0.0369
3-1 3.50 100.25 98.50 0.4151 4026.97 0.0133 0.0148 0.0160
3-2 10.00 96.75 91.75 1.2362 10406.50 0.0343 0.0384 0.0478
3-3 10.00 86.75 81.75 1.3108 8760.09 0.0288 0.0323 0.0507
3-4 10.00 76.75 71.75 1.3854 7131.96 0.0235 0.0263 0.0535
3-5 10.00 66.75 61.75 1.4599 5566.86 0.0183 0.0205 0.0564
3-6 10.00 56.75 51.75 1.5345 4109.55 0.0135 0.0152 0.0593
4-1 3.25 53.25 51.63 0.5898 1571.84 0.0052 0.0058 0.0228
4-2 10.00 50.00 45.00 1.8740 3794.83 0.0125 0.0140 0.0724
4-3 10.00 40.00 35.00 1.9635 2405.27 0.0079 0.0089 0.0759
4-4 10.00 30.00 25.00 2.0530 1283.11 0.0042 0.0047 0.0794
4-5 10.00 20.00 15.00 2.1425 482.06 0.0016 0.0018 0.0828
4-6 10.00 10.00 5.00 2.2320 55.80 0.0002 0.0002 0.0863
Sum
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pole mounts Sabre C10-855-721C Platform w/Rail w/o Mount Pipe (SES) 139.00 2.2370 43221.08 0.1423 0.1593 0.0865
(3) cci TPA65R-BUGDA-K w/8' Mount Pipe 139.00 0.3460 6684.29 0.0220 0.0246 0.0134
(3) cci TPA65R-BUEDA-K w/8' Mount Pipe 139.00 0.3460 6684.29 0.0220 0.0246 0.0134
(3) cci TPA65R-BUGDA-K w/8' Mount Pipe 139.00 0.3460 6684.29 0.0220 0.0246 0.0134
tower mounts 8'x2 1/2" Pipe Mount 139.00 0.0463 895.41 0.0029 0.0033 0.0018
tower mounts 8'x2 1/2" Pipe Mount 139.00 0.0463 895.41 0.0029 0.0033 0.0018
tower mounts 8'x2 1/2" Pipe Mount 139.00 0.0463 895.41 0.0029 0.0033 0.0018
ericsson 4478 B14 RRU 139.00 0.0594 1147.67 0.0038 0.0042 0.0023
ericsson 4478 B14 RRU 139.00 0.0594 1147.67 0.0038 0.0042 0.0023
ericsson 4478 B14 RRU 139.00 0.0594 1147.67 0.0038 0.0042 0.0023
ericsson 8843 B2/B66A RRU 139.00 0.0720 1391.11 0.0046 0.0051 0.0028
ericsson 8843 B2/B66A RRU 139.00 0.0720 1391.11 0.0046 0.0051 0.0028
ericsson 8843 B2/B66A RRU 139.00 0.0720 1391.11 0.0046 0.0051 0.0028
ericsson 4415 B30 RRU 139.00 0.0460 888.77 0.0029 0.0033 0.0018
ericsson 4415 B30 RRU 139.00 0.0460 888.77 0.0029 0.0033 0.0018
ericsson 4415 B30 RRU 139.00 0.0460 888.77 0.0029 0.0033 0.0018
ericsson 4449 B5/B12 RRU 139.00 0.0710 1371.79 0.0045 0.0051 0.0027
ericsson 4449 B5/B12 RRU 139.00 0.0710 1371.79 0.0045 0.0051 0.0027
ericsson 4449 B5/B12 RRU 139.00 0.0710 1371.79 0.0045 0.0051 0.0027
raycap DC6-48-60-18-8F 139.00 0.0328 633.73 0.0021 0.0023 0.0013
raycap DC6-48-60-18-8F 139.00 0.0328 633.73 0.0021 0.0023 0.0013
raycap DC6-48-60-18-8F 139.00 0.0328 633.73 0.0021 0.0023 0.0013
(2) GPS 139.00 0.0300 579.63 0.0019 0.0021 0.0012
pole mounts Platform w/Rail 119.00 2.5000 35402.50 0.1165 0.1305 0.0966
tower mounts 8'x2 1/2" Pipe Mount 119.00 0.0463 656.28 0.0022 0.0024 0.0018
(2) commscope NHH-33B-R2B w/8' Mount Pipe 119.00 0.2822 3996.77 0.0132 0.0147 0.0109
(3) commscope NHH-33B-R2B w/8' Mount Pipe 119.00 0.4234 5995.16 0.0197 0.0221 0.0164
(3) commscope NHH-33B-R2B w/8' Mount Pipe 119.00 0.4234 5995.16 0.0197 0.0221 0.0164
samsung MT6407-77A w/8' Mount Pipe 119.00 0.1334 1889.36 0.0062 0.0070 0.0052
samsung MT6407-77A w/8' Mount Pipe 119.00 0.1334 1889.36 0.0062 0.0070 0.0052
samsung MT6407-77A w/8' Mount Pipe 119.00 0.1334 1889.36 0.0062 0.0070 0.0052
(4) ericsson RRUS A2 Module 119.00 0.0846 1198.59 0.0039 0.0044 0.0033
(4) ericsson RRUS A2 Module 119.00 0.0846 1198.59 0.0039 0.0044 0.0033
(4) ericsson RRUS A2 Module 119.00 0.0846 1198.59 0.0039 0.0044 0.0033
samsung B2/B66A RRH-BR049 119.00 0.0888 1257.21 0.0041 0.0046 0.0034
(2) samsung B2/B66A RRH-BR049 119.00 0.1776 2514.43 0.0083 0.0093 0.0069
samsung B2/B66A RRH-BR049 119.00 0.0888 1257.21 0.0041 0.0046 0.0034
samsung B5/B13 RRH BR04C 119.00 0.0703 995.94 0.0033 0.0037 0.0027
samsung B5/B13 RRH BR0O4C 119.00 0.0703 995.94 0.0033 0.0037 0.0027
(2) samsung B5/B13 RRH BR04C 119.00 0.1407 1991.89 0.0066 0.0073 0.0054
(4) miscl 10"x7"x2" TMA 119.00 0.0600 849.66 0.0028 0.0031 0.0023
(4) miscl 10"x7"x2" TMA 119.00 0.0600 849.66 0.0028 0.0031 0.0023
(4) miscl 10"x7"x2" TMA 119.00 0.0600 849.66 0.0028 0.0031 0.0023
OVP Junction Box 119.00 0.0320 453.15 0.0015 0.0017 0.0012
OVP Junction Box 119.00 0.0320 453.15 0.0015 0.0017 0.0012
OVP Junction Box 119.00 0.0320 453.15 0.0015 0.0017 0.0012
pole mounts Commscope MC-PK8-DSH Snub Nose Platform w/Rail w/o Mo} 109.00 0.9839 11689.60 0.0385 0.0431 0.0380
jma MX08FRO665-21 w/8' Mount Pipe 109.00 0.1108 1316.65 0.0043 0.0049 0.0043
jma MX08FRO665-21 w/8' Mount Pipe 109.00 0.1108 1316.65 0.0043 0.0049 0.0043
jma MX08FRO665-21 w/8' Mount Pipe 109.00 0.1108 1316.65 0.0043 0.0049 0.0043
(2) tower mounts 8'x2 1/2" Pipe Mount 109.00 0.0927 1101.23 0.0036 0.0041 0.0036
(2) tower mounts 8'x2 1/2" Pipe Mount 109.00 0.0927 1101.23 0.0036 0.0041 0.0036
(2) tower mounts 8'x2 1/2" Pipe Mount 109.00 0.0927 1101.23 0.0036 0.0041 0.0036
fujitsu TA08025-B604 109.00 0.0640 760.38 0.0025 0.0028 0.0025
fujitsu TA08025-B604 109.00 0.0640 760.38 0.0025 0.0028 0.0025
fujitsu TA0O8025-B604 109.00 0.0640 760.38 0.0025 0.0028 0.0025
fujitsu TA08025-B605 109.00 0.0750 891.08 0.0029 0.0033 0.0029
fujitsu TA0O8025-B605 109.00 0.0750 891.08 0.0029 0.0033 0.0029
fujitsu TA08025-B605 109.00 0.0750 891.08 0.0029 0.0033 0.0029
raycap RDIDC-9181-PF-48 109.00 0.0219 259.60 0.0009 0.0010 0.0008

CClISeismic 3.2.3

Page 4

Analysis Date: 1/14/2022



(6) 7/8" DC Cable From 0 to 139 129.00 139.00 134.00 0.0354 635.64 0.0021 0.0023 0.0014
(6) 7/8" DC Cable From 0 to 139 119.00 129.00 124.00 0.0354 544.31 0.0018 0.0020 0.0014
(6) 7/8" DC Cable From 0 to 139 109.00 119.00 114.00 0.0354 460.06 0.0015 0.0017 0.0014
(6) 7/8" DC Cable From 0 to 139 99.00 109.00 104.00 0.0354 382.89 0.0013 0.0014 0.0014
(6) 7/8" DC Cable From 0 to 139 89.00 99.00 94.00 0.0354 312.79 0.0010 0.0012 0.0014
(6) 7/8" DC Cable From 0 to 139 79.00 89.00 84.00 0.0354 249.78 0.0008 0.0009 0.0014
(6) 7/8" DC Cable From 0 to 139 69.00 79.00 74.00 0.0354 193.85 0.0006 0.0007 0.0014
(6) 7/8" DC Cable From 0 to 139 59.00 69.00 64.00 0.0354 145.00 0.0005 0.0005 0.0014
(6) 7/8" DC Cable From 0 to 139 49.00 59.00 54.00 0.0354 103.23 0.0003 0.0004 0.0014
(6) 7/8" DC Cable From 0 to 139 39.00 49.00 44.00 0.0354 68.53 0.0002 0.0003 0.0014
(6) 7/8" DC Cable From 0 to 139 29.00 39.00 34.00 0.0354 40.92 0.0001 0.0002 0.0014
(6) 7/8" DC Cable From 0 to 139 19.00 29.00 24.00 0.0354 20.39 0.0001 0.0001 0.0014
(6) 7/8" DC Cable From 0 to 139 9.00 19.00 14.00 0.0354 6.94 0.0000 0.0000 0.0014
(6) 7/8" DC Cable From 0 to 139 0.00 9.00 4.50 0.0319 0.65 0.0000 0.0000 0.0012
(2) 3/8" Fiber From 0 to 139 129.00 139.00 134.00 0.0012 21.55 0.0001 0.0001 0.0000
(2) 3/8" Fiber From 0 to 139 119.00 129.00 124.00 0.0012 18.45 0.0001 0.0001 0.0000
(2) 3/8" Fiber From 0 to 139 109.00 119.00 114.00 0.0012 15.60 0.0001 0.0001 0.0000
(2) 3/8" Fiber From 0 to 139 99.00 109.00 104.00 0.0012 12.98 0.0000 0.0000 0.0000
(2) 3/8" Fiber From 0 to 139 89.00 99.00 94.00 0.0012 10.60 0.0000 0.0000 0.0000
(2) 3/8" Fiber From 0 to 139 79.00 89.00 84.00 0.0012 8.47 0.0000 0.0000 0.0000
(2) 3/8" Fiber From 0 to 139 69.00 79.00 74.00 0.0012 6.57 0.0000 0.0000 0.0000
(2) 3/8" Fiber From 0 to 139 59.00 69.00 64.00 0.0012 4.92 0.0000 0.0000 0.0000
(2) 3/8" Fiber From 0 to 139 49.00 59.00 54.00 0.0012 3.50 0.0000 0.0000 0.0000
(2) 3/8" Fiber From 0 to 139 39.00 49.00 44.00 0.0012 2.32 0.0000 0.0000 0.0000
(2) 3/8" Fiber From 0 to 139 29.00 39.00 34.00 0.0012 1.39 0.0000 0.0000 0.0000
(2) 3/8" Fiber From 0 to 139 19.00 29.00 24.00 0.0012 0.69 0.0000 0.0000 0.0000
(2) 3/8" Fiber From 0 to 139 9.00 19.00 14.00 0.0012 0.24 0.0000 0.0000 0.0000
(2) 3/8" Fiber From 0 to 139 0.00 9.00 4.50 0.0011 0.02 0.0000 0.0000 0.0000
(2) general cable 1/2" Coax From 0 to 139 129.00 139.00 134.00 0.0032 57.46 0.0002 0.0002 0.0001
(2) general cable 1/2" Coax From 0 to 139 119.00 129.00 124.00 0.0032 49.20 0.0002 0.0002 0.0001
(2) general cable 1/2" Coax From 0 to 139 109.00 119.00 114.00 0.0032 41.59 0.0001 0.0002 0.0001
(2) general cable 1/2" Coax From 0 to 139 99.00 109.00 104.00 0.0032 34.61 0.0001 0.0001 0.0001
(2) general cable 1/2" Coax From 0 to 139 89.00 99.00 94.00 0.0032 28.28 0.0001 0.0001 0.0001
(2) general cable 1/2" Coax From 0 to 139 79.00 89.00 84.00 0.0032 22.58 0.0001 0.0001 0.0001
(2) general cable 1/2" Coax From 0 to 139 69.00 79.00 74.00 0.0032 17.52 0.0001 0.0001 0.0001
(2) general cable 1/2" Coax From 0 to 139 59.00 69.00 64.00 0.0032 13.11 0.0000 0.0000 0.0001
(2) general cable 1/2" Coax From 0 to 139 49.00 59.00 54.00 0.0032 9.33 0.0000 0.0000 0.0001
(2) general cable 1/2" Coax From 0 to 139 39.00 49.00 44.00 0.0032 6.20 0.0000 0.0000 0.0001
(2) general cable 1/2" Coax From 0 to 139 29.00 39.00 34.00 0.0032 3.70 0.0000 0.0000 0.0001
(2) general cable 1/2" Coax From 0 to 139 19.00 29.00 24.00 0.0032 1.84 0.0000 0.0000 0.0001
(2) general cable 1/2" Coax From 0 to 139 9.00 19.00 14.00 0.0032 0.63 0.0000 0.0000 0.0001
(2) general cable 1/2" Coax From 0 to 139 0.00 9.00 4.50 0.0029 0.06 0.0000 0.0000 0.0001
(12) general cable 1 5/8" Coax From 0 to 139 129.00 139.00 134.00 0.1248 2240.91 0.0074 0.0083 0.0048
(12) general cable 1 5/8" Coax From 0 to 139 119.00 129.00 124.00 0.1248 1918.92 0.0063 0.0071 0.0048
(12) general cable 1 5/8" Coax From 0 to 139 109.00 119.00 114.00 0.1248 1621.90 0.0053 0.0060 0.0048
(12) general cable 1 5/8" Coax From 0 to 139 99.00 109.00 104.00 0.1248 1349.84 0.0044 0.0050 0.0048
(12) general cable 1 5/8" Coax From 0 to 139 89.00 99.00 94.00 0.1248 1102.73 0.0036 0.0041 0.0048
(12) general cable 1 5/8" Coax From 0 to 139 79.00 89.00 84.00 0.1248 880.59 0.0029 0.0032 0.0048
(12) general cable 1 5/8" Coax From 0 to 139 69.00 79.00 74.00 0.1248 683.40 0.0022 0.0025 0.0048
(12) general cable 1 5/8" Coax From 0 to 139 59.00 69.00 64.00 0.1248 511.18 0.0017 0.0019 0.0048
(12) general cable 1 5/8" Coax From 0 to 139 49.00 59.00 54.00 0.1248 363.92 0.0012 0.0013 0.0048
(12) general cable 1 5/8" Coax From 0 to 139 39.00 49.00 44.00 0.1248 241.61 0.0008 0.0009 0.0048
(12) general cable 1 5/8" Coax From 0 to 139 29.00 39.00 34.00 0.1248 144.27 0.0005 0.0005 0.0048
(12) general cable 1 5/8" Coax From 0 to 139 19.00 29.00 24.00 0.1248 71.88 0.0002 0.0003 0.0048
(12) general cable 1 5/8" Coax From 0 to 139 9.00 19.00 14.00 0.1248 24.46 0.0001 0.0001 0.0048
(12) general cable 1 5/8" Coax From 0 to 139 0.00 9.00 4.50 0.1123 2.27 0.0000 0.0000 0.0043
(3) Hybrid From 0 to 119 109.00 119.00 114.00 0.0534 693.99 0.0023 0.0026 0.0021
(3) Hybrid From 0to 119 99.00 109.00 104.00 0.0534 577.57 0.0019 0.0021 0.0021
(3) Hybrid From 0 to 119 89.00 99.00 94.00 0.0534 471.84 0.0016 0.0017 0.0021
(3) Hybrid From 0 to 119 79.00 89.00 84.00 0.0534 376.79 0.0012 0.0014 0.0021
(3) Hybrid From 0 to 119 69.00 79.00 74.00 0.0534 292.42 0.0010 0.0011 0.0021
(3) Hybrid From 0 to 119 59.00 69.00 64.00 0.0534 218.73 0.0007 0.0008 0.0021
(3) Hybrid From 0 to 119 49.00 59.00 54.00 0.0534 155.71 0.0005 0.0006 0.0021
(3) Hybrid From 0 to 119 39.00 49.00 44.00 0.0534 103.38 0.0003 0.0004 0.0021
(3) Hybrid From 0 to 119 29.00 39.00 34.00 0.0534 61.73 0.0002 0.0002 0.0021
(3) Hybrid From 0 to 119 19.00 29.00 24.00 0.0534 30.76 0.0001 0.0001 0.0021
(3) Hybrid From 0 to 119 9.00 19.00 14.00 0.0534 10.47 0.0000 0.0000 0.0021
(3) Hybrid From 0 to 119 0.00 9.00 4.50 0.0481 0.97 0.0000 0.0000 0.0019
(3) 51.2mm Hybrid Cable From 0 to 119 109.00 119.00 114.00 0.0750 974.70 0.0032 0.0036 0.0029
(3) 51.2mm Hybrid Cable From 0 to 119 99.00 109.00 104.00 0.0750 811.20 0.0027 0.0030 0.0029
(3) 51.2mm Hybrid Cable From 0 to 119 89.00 99.00 94.00 0.0750 662.70 0.0022 0.0024 0.0029
(3) 51.2mm Hybrid Cable From 0 to 119 79.00 89.00 84.00 0.0750 529.20 0.0017 0.0020 0.0029
(3) 51.2mm Hybrid Cable From 0 to 119 69.00 79.00 74.00 0.0750 410.70 0.0014 0.0015 0.0029
(3) 51.2mm Hybrid Cable From 0 to 119 59.00 69.00 64.00 0.0750 307.20 0.0010 0.0011 0.0029
(3) 51.2mm Hybrid Cable From 0 to 119 49.00 59.00 54.00 0.0750 218.70 0.0007 0.0008 0.0029
(3) 51.2mm Hybrid Cable From 0 to 119 39.00 49.00 44.00 0.0750 145.20 0.0005 0.0005 0.0029
(3) 51.2mm Hybrid Cable From 0 to 119 29.00 39.00 34.00 0.0750 86.70 0.0003 0.0003 0.0029
(3) 51.2mm Hybrid Cable From 0 to 119 19.00 29.00 24.00 0.0750 43.20 0.0001 0.0002 0.0029
(3) 51.2mm Hybrid Cable From 0 to 119 9.00 19.00 14.00 0.0750 14.70 0.0000 0.0001 0.0029
(3) 51.2mm Hybrid Cable From 0 to 119 0.00 9.00 4.50 0.0675 1.37 0.0000 0.0000 0.0026
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