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Introduction
It is proposed that new antennas be added to the existing monopole. The purpose of this report is
to summarize the analysis results of the structural analysis of the changes to the existing

monopole.

Analysis Criteria

Basic Wind Speed: 115 mph

Basic Wind Speed with Ice: 50 mph

Ice Thickness: 17

Standard/Code: ANSI/TIA-222-H
2018 IBC, New Jersey

Exposure Category: C

Risk Category: II

Site Soil Class: D-Default

Ss: 0.241

Si: 0.054

TLi 6

Appurtenance Loading Table

Carrier | Elevation (ft.) Description
126.7 (3) L-SUB6-MT6407-77A
(6) HEX656CW0000G
(3) B2+B66 Macro RU
125.0
) (3) B13+B5 Macro RU
Verizon
(2) 3315-PF-48 OVP
125 Platform
125 -0 (12) 1 5/8" Coax
125-0 (2) hybrid trunk lines
Other 125 (1) lighting Rod

Analysis Assumptions

1. All existing structural members were inspected and are in good condition with no physical
damage or deterioration associated with corrosion.

2. The monopole section dimensions are the same as shown on the original construction
drawings.



Analysis Summary

The analysis was performed using Bentley OpenTower Designer program. The monopole rating
is 18% and the anchor roads 18% of the total capacity. This is less than the allowable 100%,
Therefore the monopole is adequate for the anticipated loading.
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Photo 1: Existing Monopole
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CE!
AMERICAN SOCIETY OF CIVIL ENGINEERS

Address:

136 Friendship Rd
Cranbury, New Jersey
08512

ASCE 7 Hazards Report

Standard: ASCE/SEI7-16  Elevation:
Risk Category: I Latitude:
Soil Class: D - Default (see  Longitude:

Section 11.4.3)

93.3 ft (NAVD 88)
40.361727
-74.518256

renton

Edisin

New Emunswick

ke rdall. Fark

Faith-Am|

Sayreville

wind

Results:
Wind Speed 115 Vmph
10-year MRI 75 Vmph
25-year MRI 84 Vmph
50-year MRI 90 Vmph
100-year MRI 95 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

Wed Dec 15 2021

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 not in a hurricane-prone region as defined in ASCE/SEI 7-16 Section 26.2.

https://asce7hazardtool.online/

Page 1 of 3
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AMERICAN SOCIETY OF CIVIL ENGINEERS

Seismic

Site Soil Class:
Results:
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Data Accessed:

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/
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CE

AMERICAN SOCIETY OF CIVIL ENGINEERS

Ice
Results:
Ice Thickness: 1.00in.
Concurrent Temperature: 15F
Gust Speed 40 mph
Data Source: Standard ASCE/SEI 7-16, Figs. 10-2 through 10-8
Date Accessed: Wed Dec 15 2021

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 Wed Dec 15 2021
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TransAmerican
Power Products, Ing.
2427 Kelly Lane

& Hounton, Texas 77086

PH: 281-444-8277 / FX: 281—-444-7270

22.0" ACROZS FLATS

| 5007 nm nn
S

|
P 316" THR. x 25' LONG
! (EST. WT. = | .277 KiFS

O naloinn
185:0° i

i FLANGE PLATES:
(2) 1.5°X 370 (ID=26"D)

1 25'-0" L /0] ASTM AS72 GR. 50 MIN.
WH1€) I A325 BOLTS ON

A 33"@ BOLT CIRCLE

516" THR. x 53" LONG
/_ (EST. WT. = 6.320 KIFS

000" E j

SFPLICE LENGTH =

Page | of 2 Job Number: 23%513-C020
Eng: MFP Customer Ref: TP-11319
Date: 4212013
Structure: 1 25-FT POLE (FUT. | 50-F7)
Site: SCUTH BRUNSWICK &
Location: MIDDLESEX CO., NJ [/ 40°21'42.2%, -74°31'7.5"
Cwner: VERIZON
Revision No.:  Rewision Date:
DESIGN
Bullding Code: 2006+ INTERNATIONAL BUILDING CODE

Design Standard: ANSITIA.-222-G-2

Wind Speed Load Cases:

3-8EC. GUSTED WIND SFEED

Load Case #1: 100 MPH Design Wind Speed

Load Case #2: 50 MPH Wind wath  |©

{ce Accumulation

Load Case #3 60 MPH Service Wind Speed

Structure Class Exposure Cat.
il C 1

Topeography Cat.

“Creat Height

EQUIPMENT LIST

Elev. | Description

150 | (12} ANTEL BXA-80040/6CF PANEL
150 | |12-FT LOW PROFILE FLATFORM
145 | (12} ANTEL BXA-80040/6CF PANEL
148 | 12-FT LOW PROFILE PLATFORM
135 | (12) ANTEL BXA-80040Q/cCF PANEL
i35 | §2-FT LOW PROFILE PLATFORM
125 | {12) ANTEL BXA-80040/cCF PANEL
125 | {2-FT LOW PROFILE PLATFORM
LI5S | (2) ANTEL BXA-80040/cCF PANEL
115 } | 2-FT LOW PROFILE PLATFORM
100 | (2) 4-FT STD. MICROWAVE DISH
10O { DUAL MICROWAVE MOUNT

ANTENNA FEED LINES RCUTED ON THE INSIDE OF THE POLE

& (= 10%) :
L] STRUCTURE PROPERTIES
Cross-Section: | 8-SIDED Taper: 0.27250 /it
720 - Shaft Steel: ASTM AS72 GR 65 Baseplate Steel: ASTM A572 GR 50
* Anchor Rods: 2.25 n. AG15 GR. 75 X 7-0" LONG
Sect. | Length (ft) | Trickness {in} | Splice (it} | Top Dua. (i) | Bot Dia. (in)
I 25.00 0.1875 0.00 22.00 2881
38" THK x 48 LONG 2 53.00 0.3125 6.00 28.81 43.2G
X \
/‘ (EST. WT. = 9. 166 KIPS 3 48.00 0.3750 7.50 41.00 54.08
: 4 37.50 0.4375 51.28 €1.50
_ SPLICE LENGTH =
N 76" (£10%)
s o Vv
7/16° THE. x 37-6" LONG
(EST. WT. = 9.814 KIPS
BASEPLATE: 2,5 THK X 75" ROUND
Wi 18) ANCHOR RODS ON A 69" i
B.C. MIN. &-0" EMBEDMENT INTO VICHAEL F. PLAAONVNGHR, PE.LY. BEEATIZO
CONCRETE 142986750 / rheedperacm
oo, BASE REACTIONS FOR FOUNDATION DESIGN

_.__! “— G1.5" ACROSS FLATS Moment: £250 #-kp
’ Shear: 54 kp
Azt 57 kp
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PROPOSED ANTENNA SCHEDULE

No. OF AZIMUTH | ANTENNA
DESIGNATION | A\NTENNAS | (AZ) | CENTERLINE ANTENNA

1 1 NEW 60° 126.7'% AGL. L-SUB6 - MT6407-77A

2 ALPHA 1 EXISTING 60° 125.0'+ AGL. 700/850/PCS LTE - HEX656CW0000G

3 1 EXISTING 60° 125.0'+ AGL. 700/850/AWS LTE - HEX656CW0000G

4 1 NEW 195° 126.7'+ AGL. L-SUB6 - MT6407-77A

5 BETA 1 EXISTING 1950 125.0'% AGL. 700/850/PCS LTE - HEX656CW0000G

6 1 EXISTING 1950 125.0'+ AGL. 700/850/AWS LTE - HEX656CW0000G

7 1 NEW 300° 126.7'+ AGL. L-SUB6 - MT6407-77A PRO POSED ANTENNA PLAN
8 GAMMA 1 EXISTING 300° 125.0'+ AGL. 700/850/PCS LTE - HEX656CW0000G

9 1 EXISTING 300° 125.0'+ AGL. 700/850/AWS LTE - HEX656CW0000G N.T.S

SCHEDULE OF REVISIONS N.J. ENGINEERING CERTIFICATE OF 1 CERTIFY THAT THESE PLANS HAVE BEEN DRAWING ISSUE STATUS CURRENTLY -
AUTHORIZATION No. 24GA28118200 PREPARED UNDER MY SUPERVISION PROPOSED AISSUED FOR PRELMINAR REvEN B
N EW YORK SMSA E 2 PROJECT MANAGEMENT LLC ANTENNA PLAN EEZ:?;:))
LIMITED E’ARTN ERSHIP — 2PN
. ROCKA‘.NAV: N.J. 0_7565 CELL SITE NAME: FIRST ISSUE: 11/15/21 DRAWING NO.
d/b/a verizon wireless Fe S sasess < SOUTH BRUNSWICK 6 ST A2
www.E2PM.com -
B | 11/18/21 | REVISED PER RF COMMENTS AF s 1 80 WAS H I N GTON VALLEY ROAD’ 136 FRIENDSHIP ROAD, CRANBURY, —
T4 DUAVING DS 10T ICLDE ECESEY CONPONENTSFO CONSTRUCTION ST, AL , . [Scate: as snown e —
A 1715721 | 1550ED FOR PRELIINARY REVIEW INTERNA APPROVALS ~ [ » BEDMINSTER, NEW JERSEY 07921 SRRt R | JAMES C MURAWSKIP.E. N24GE04736200 | MIDDLESEX COUNTY, NEW JERSEY 08512 [rmovecr 7 2101166 |pmant ot o/1v2s

REV.
NO.

DATE

DESCRIPTION OF CHANGES

DRAWN
BY

LLC AND SHALL NOT BE REPRODUCED, ALTERED O COPIED WITHOUT WRITTEN PERMISSION, SHALL
NOT BE USED IN ANY MANNER DETRIMENTAL TO ITS INTEREST AND SHALL BE RETURNED UPON REQUEST.

REGISTERED PROFESSIONAL ENGINEER

EITREET.

FILE: foun
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TOWER DESIGN NOTES

o 0[] . .
1y 1. Tower is located in , ,
Top E |ev. 125.00 ft § jbvl ‘l'mm 4 i 2. Tower is designed for exposure C, structure class II and topographic category 1 with crest height 0 ft.
J;bﬁg ;a-‘}”il iiii'}gi ;'Ldrl‘ 3. Tower is designed for 115 mph basic wind in accordance with the TIA-222-H (ASCE 7-16) Standard.
LA | il
N - - 4 4. Tower is also designed for 50 mph basic wind with 1 in ice. Ice is considered to increase in thickness with height.
. Deflections are based upon 60 mph service wind speed.
“‘7 5. Deflecti based upon 60 mph i ind speed
r | 6. Tower structural rating : 17.66%.
\‘ | 7. Tower Weight : 25.41 kip.
| | SECTION DETAILS
|
TT28.81x43.26x0.31x18 éfg 125.0000 |72.0000 53.0000 |LapSplice |6.0000 28.8100 |43.2600 |0.3125 0.2726 |5.3294
‘ ‘ 2 TT41x54.08x0.38x18 érsg 78.0000 30.0000 48.0000 |LapSplice [7.5000 |18 41.0000 |54.0800 |0.3750 0.2725 6.6663
‘ 3 TT51.28x61.5x0.44x18 éfg 37.5000 |0.0000 37.5000 |BasePlate |0.0000 |18 51.2800 |61.5000 (0.4375 0.2725 |0.0000
|
|
i
| ‘
-Iil\l
Top Elev. 78.00 ft ‘ M
il
|
(et
[
!
!
\ ll
|‘ ‘ ‘
’ |
I l
Top Elev. 37.50 ft
I
II‘I il

Base Elev. 0.00 ft

’ LOADING DETAILS
-—-——-— | S
s 07 T samng T 55 [ R ] Gwomtwin | Moty [ A | shenti)
[125 125 ]6 |AMPHENOL |HEX656CWOOOOG | | Total Overturning Moment (1.2D) |LC -PDELTA 20 1.2D + 1.0Wo-210° [1274.947 35.01 [16.07
[125 [125 3 |UPT:Samsung |uPT:B13+BS5 | | [Total Overturning Moment (0.9D) |LC -PDELTA 32 0.9D + 1.0Wo-210° [1271.753 [26.257 [16.07
125 125 3 |UPT:Samsung |UPT:B2+B66 | | Total Overturning Moment (1.0D) |LC -PDELTA 44 1.0D + 1.0Ws-210° 346.519 29.175 14375
125 125 |2 [RAYCAP |RRODC-3315-PF-48 | | Total Compression |LC -PDELTA 1 1.2D + 1.0Di + 1.0Wi-0° 386.3348 45.002 [5.099
125 125 1 |MOUNTS ILP 101-C | | Total Shear |LC -PDELTA 32 0.9D + 1.0Wo-210° 1271.7533 [26.257 [16.07
IJob :
IProject :

% Be ntle U® > IClient: IDrawn By: IApp'd:
Phone: Date: 12/15/2021 12:00:00 AM [Scale: NTS

|Code: TIA-222-H (ASCE 7-16)
|Path: |Dwg No:




Tower Profile

Summary Tower Reaction

Maximum Reaction Load Combination Moment (kip-ft) Axial (kip) Shear (kip)

Total Overturning Moment LC -PDELTA 20 1.2D + 1.0Wo- 1274.947 3501 16.07
(1.2D) 210°

Total Overturning Moment LC -PDELTA 32 0.9D + 1.0Wo- 1271753 26.257 16.07
(0.9D) 210°

Total Overturning Moment LC -PDELTA 44 1.0D + 1.0Ws- 346519 29175 4375
(1.0D) 210°

Total Compression LC-PDELTA1 1.2D + 1.0Di + 386.3348 45.002 5.099

1.0Wi-0
Total Shear LC -PDELTA 3221 gggo + 1.0Wo- 12717533 26.257 16.07
Print Date:12/15/2021 OpenTower CE : 10.02.00.05 Page 1 of 12



Tower Summary

Tower Type

Monopole

Tower Height (ft)

125

Base Elevation(ft)

0

Bearing Angle with respect to North

0 deg

State

County

Latitude

Longitude

Active Scenario

Scenariol

Wind Load Parameters

Design Standard

TIA-222-H (ASCE 7-16)-Annex S

Structure Class

Wind Speed (mph) 115
Service Wind Speed (mph) 60
Ice Wind Speed (mph) 50
Ice Thickness (in) 1
Ground EL above Sea Level (ft) 94

Seismic Load Parameters

Design Standard

TIA-222-H (ASCE 7-16)

Method

Equivalent Lateral Force Procedure

Risk Category

Importance Factor

1

Response Modification Factor 1.5

Site Class StiffSoilDefault
Ss 241

Sq .054

T 6

Fundamental Pericd of Tower, T 1.02052 seconds
Seismic Design Category B

Analysis Parameters

Type of Analysis Non-Linear

Site Parameters

Wind Structure Exposure Topographi
Direction Class Category c Category
From True
North (deg)

All l @ 1

Print Date:12/15/2021

OpenTower CE : 10.02.00.05
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Tower Geometry

Section Section Design Taper To Require
Section Conn g Section  Section p P Bottom Thickness . dLap
ID Range  Length ction Type Profile Factor Dia Dia (in) (in) Material Splice
(ft) (ft) Splice (ft) (in/ft) (in) )
. TT28.81x4
1 125-72 53 PSPl 6 18 326x031x 067 2881 4326 03125 AST2 53504
ce Gr.65
18
LapSpli TT41x54.0 A572
2 78-30 48 > 75 18 g ozeag 076 41 5408 0375 g 66662
TT51.28x6
3 3750 375 BasePl 0 18 15x044x1 083 5128 615 04375 AS72 0
ate 8 Gr.65
Discrete Appurtenances
Front  Side .
. Weig
Mt Ant Horiz.  Lat. Vert. Area Area Rel.
Mount Model . ht(no Ks Ks .
CL Type CL Mfg Number Location Offset Offset Offset (no (no ice) ) () Azi
(ft) (ft) (ft) (ft) (ft) ice) ice) (Ibs) (deg)
(ft2)  (ft2)
125 LP101-C 1267 UPTSamsun UPTL-— A 0 45 17 4692 184 82 1T 1 0
g SUB6
HEX656C
125 LP101-C 125 AMPHENOL \ >~ FaceA 0 15 0 713 403 506 1T 1 0
125  LP101-C 125 UPT:S;’“S“” UPI;” FaceA 0 15 0 1865 1252 73 11 180
HEX656C
125 LP101-C 125 AMPHENOL /"~ FaceA 0 15 0 713 403 506 1T 1 0
125 LP101-C 125 UPT:SS'“S“” UP;;BG2+ FaceA 0 15 0 1865 1252 75 1 1 180
125 LP101-C 1267 UPTSamsun UPTL- o g 0 45 17 4692 184 82 1 1 0
9 SUB6
RRODC-
125 LP101-C 125 RAYCAP 3315-PF-  FaceB 0 45 0 3792 2514 32 11 180
48
HEX656C
125 LP101-C 125 AMPHENOL '~ FaceB 0 15 0 713 403 506 1 1 0
125 LP101-C 125 UPT:S;”‘S“” UPI;” FaceB 0 15 0 1865 1252 73 1 1 180
HEX656C
125 LP101-C 125 AMPHENOL '~  FaceB 0 15 0 713 403 506 1T 1 0
125  LP101-C 125 UPT:S;’“S“” UP;éB()ZJr FaceB 0 15 0 1865 1252 75 11 180
125 LP101-C 1267 UPTSamsun UPTL- o o 0 45 17 4692 184 82 1T 1 0
9 SUB6
RRODC-
125 LP101-C 125 RAYCAP 3315-PF-  FaceC 0 45 0 3792 2514 32 11 180
48
HEX656C
125 LP101-C 125 AMPHENOL . ="'~  FaceC 0 15 0 713 403 506 1 1 0
125 LP101-C 125 UPT:S;mSU” UPE;B FaceC 0 15 0 1865 1252 73 1 1 180
Print Date:12/15/2021 OpenTower CE : 10.02.00.05 Page 3 of 12



Discrete Appurtenances Cont...

Front  Side

. Weig
Mt Ant Horiz.  Lat. Vert. Area Area Rel.
CL MTOUZt CL Mfg NMu(r):;ér Location Offset Offset Offset (no (no fﬁ_(;o a (l;:) (l;f) Azi
(ft) P (ft) (ft) (ft) (ft) ice) ice) (Ibs) (deg)
ft2) (ft2)
HEX656C
125 LP 101-C 125 AMPHENOL WO0000G FaceC 0 1.5 0 7.13 4.03 50.6 1 1 1 0
125 LP101-C 125 UPT:SS'“S“” UP;;BG2+ FaceC 0 15 0 185 1252 75 1 1 1 180
Miscellaneous Appurtenances
Front side
Horiz.  Lat.  Vert. Area  Weight Rel.
. Model . Area - Ks Ks .
Height Mfg Number Location Offset Offset Offset (no ice) (no (noice) Ka (S Azi
(ft) (ft) (ft) (72) ice) (Ibs) (deg)
(ft2)
123 LIGﬁg\gNG 10'x 2.0" Centroid 0 0 5 1.667 1.667 26.892 1 1 1 0
Linear Attachments
Bottom Top lateral lateral Weight
Attac/fz)ment Attachment model Elevation  Elevation  Location  Offset(of Offset(leg) i:;;eg‘tg;;t) (No )
(ft) (ft) face) (in) (lbs/ft)
1 None 0 125 Face A 0.0000 0.0000 0.0000 0.0000

Linear Appurtenances

Attachment Qty Size (in)  Bottom Elv. (ft)  Top Elv. (ft) Manufacturer Model (lbs/ft)

Weight (No ice)

1 14 1-5/8 0 125 ANDREW AVAT7-50 0.7

Load Combinations

Combination Description

Zz LC -PDELTA 1 1.2D + 1.0Di + 1.0Wi-0°
53 LC -PDELTA 2 1.2D + 1.0Di + 1.0Wi-30°
54 LC -PDELTA 3 1.2D + 1.0Di + 1.0Wi-60°
55 LC -PDELTA 4 1.2D + 1.0Di + 1.0Wi-90°
56 LC -PDELTA 5 1.2D + 1.0Di + 1.0Wi-120°
57 LC -PDELTA 6 1.2D + 1.0Di + 1.0Wi-150°
Print Date:12/15/2021 OpenTower CE : 10.02.00.05
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Load Combinations Cont...

Combination Description

no

58 LC -PDELTA 7 1.2D + 1.0Di + 1.0Wi-180°
59 LC -PDELTA 8 1.2D + 1.0Di + 1.0Wi-210°
60 LC -PDELTA 9 1.2D + 1.0Di + 1.0Wi-240°
61 LC -PDELTA 10 1.2D + 1.0Di + 1.0Wi-270°
62 LC -PDELTA 11 1.2D + 1.0Di + 1.0Wi-300°
63 LC -PDELTA 12 1.2D + 1.0Di + 1.0Wi-330°
64 LC -PDELTA 13 1.2D + 1.0Wo-0°

65 LC -PDELTA 14 1.2D + 1.0Wo-30°

66 LC -PDELTA 15 1.2D + 1.0Wo-60°

67 LC -PDELTA 16 1.2D + 1.0Wo0-90°

68 LC -PDELTA 17 1.2D + 1.0Wo-120°

69 LC -PDELTA 18 1.2D + 1.0Wo-150°

70 LC -PDELTA 19 1.2D + 1.0Wo-180°

71 LC -PDELTA 20 1.2D + 1.0Wo-210°

72 LC -PDELTA 21 1.2D + 1.0Wo0-240°

73 LC -PDELTA 22 1.2D + 1.0Wo-270°

74 LC -PDELTA 23 1.2D + 1.0Wo-300°

75 LC -PDELTA 24 1.2D + 1.0Wo0-330°

76 LC -PDELTA 25 0.9D + 1.0Wo-0°

77 LC -PDELTA 26 0.9D + 1.0Wo-30°

Print Date:12/15/2021

OpenTower CE : 10.02.00.05
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Load Combinations Cont...

Combination Description

’;Z LC -PDELTA 27 0.9D + 1.0Wo-60°
79 LC -PDELTA 28 0.9D + 1.0Wo0-90°
80 LC -PDELTA 29 0.9D + 1.0Wo0-120°
81 LC -PDELTA 30 0.9D + 1.0Wo-150°
82 LC -PDELTA 31 0.9D + 1.0Wo0-180°
83 LC -PDELTA 32 0.9D + 1.0Wo0-210°
84 LC -PDELTA 33 0.9D + 1.0Wo0-240°
85 LC -PDELTA 34 0.9D + 1.0Wo0-270°
86 LC -PDELTA 35 0.9D + 1.0Wo0-300°
87 LC -PDELTA 36 0.9D + 1.0Wo0-330°
88 LC -PDELTA 37 1.0D + 1.0Ws-0°
89 LC -PDELTA 38 1.0D + 1.0Ws-30°
90 LC -PDELTA 39 1.0D + 1.0Ws-60°
91 LC -PDELTA 40 1.0D + 1.0Ws-90°
92 LC -PDELTA 41 1.0D + 1.0Ws-120°
93 LC -PDELTA 42 1.0D + 1.0Ws-150°
94 LC -PDELTA 43 1.0D + 1.0Ws-180°
95 LC -PDELTA 44 1.0D + 1.0Ws-210°
96 LC -PDELTA 45 1.0D + 1.0Ws-240°
97 LC -PDELTA 46 1.0D + 1.0Ws-270°
98 LC -PDELTA 47 1.0D + 1.0Ws-300°
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Load Combinations Cont...

Combination Description

no

99 LC -PDELTA 48 1.0D + 1.0Ws-330°

Maximum Member Forces

Panel . . . . .
Section ID  Elevation Member Condition Critical Load Force Major Axis Minor Axis
P Class Combintion (kip)  Moment (kip-ft) Moment (kip-ft)
. LC -PDELTA 1 1.2D +
1 125-72 Tapered  Max Compression 1.0Di + 1.0Wi-0° 16.9263 0.161 -101.6713
LC -PDELTA 16 1.2D +
1 125-72 Tapered Max Vy 1. 0Wo0-90° 11.8341 -358.275 -0.0924
1 125-72 Tapered Max Vz LC-PDELTA 13 12D + 11.8341 0.16 -360.1316
1.0Wo-0°
LC -PDELTA 22 1.2D +
1 125-72 Tapered Max Mz 1.0Wo-270° 11.8341 358.595 -0.0924
LC -PDELTA 13 1.2D +
1 125-72 Tapered Max My 1.0Wo-0° 11.8341 0.16 -360.1316
. LC -PDELTA 1 1.2D +
2 78-30 Tapered  Max Compression 1.0Di + 1.0Wi-0° 30.805 0.1624 -246.7292
LC -PDELTA 16 1.2D +
2 78-30 Tapered Max Vy | OWoL90° 23.0571 -828.0172 -0.093
2 78-30 Tapered Max Vz LC-PDELTA 13 1.2D + 23.0571 0.1611 -831.1501
1.0Wo-0°
LC -PDELTA 22 1.2D +
2 78-30 Tapered Max Mz 1.0Wo-270° 23.0571 828.3394 -0.093
LC -PDELTA 13 1.2D +
2 78-30 Tapered Max My 1.0Wo-0° 23.0571 0.1611 -831.1501
. LC -PDELTA 1 1.2D +
3 37.5-0 Tapered  Max Compression 1.0Di + 1.0Wi-0° 44179 0.1629 -386.2645
LC -PDELTA 16 1.2D +
3 37.5-0 Tapered Max Vy 1. 0Wo0-90° 34.2962 -1268.7775 -0.0932
3 37.5-0 Tapered Max Vz LC-PDELTA 13 12D + 34.2962 0.1614 -1272.8158
1.0Wo-0°
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Maximum Member Forces Cont...

Panel

. . Member . Critical Load Force Major Axis Minor Axis
Section ID  Elevation Condition - . . .
) Class Combintion (kip)  Moment (kip-ft) Moment (kip-ft)
LC -PDELTA 22 1.2D +
3 37.5-0 Tapered Max Mz 1.0Wo-270° 34.2962 1269.1004 -0.0932
3 37.5-0 Tapered Max My LC -PDELTA 13 f‘ZD T 342962 0.1614 -1272.8158
1.0Wo-0
Tower Reaction Summary
s . Overturning Overturnin
Node Id  Load Combination Vertical Shear x Shear z g g Torque
Moment, Mx Moment, Mz
kip kip kip kip-ft kip-ft kip-ft
LC -PDELTA 1 1.2D +
34 1.0Di + 1.0Wi-0° 45.0021 0.0000 5.0993 386.3347 -0.1629 0.0700
LC -PDELTA 2 1.2D +
34 10Di + 1.0Wi-30° 45.0021 -2.5510 44178 334.8337 193.0880 -0.0934
LC -PDELTA 3 1.2D +
34 1.0Di + 1.0Wi-60° 45.0021 -4.4152 2.5495 193.1567 334.2436 0.2513
LC -PDELTA 4 1.2D +
34 1.0Di + 1.0Wi-90° 45.0021 -5.0933 0.0000 0.0940 385.3148 0.3716
LC -PDELTA 5 1.2D +
34 1.0Di + 1.0Wi-120° 45.0021 -4.4073 -2.5450 -192.3926 333.2453 -0.0906
LC -PDELTA 6 1.2D +
34 1.0Di + 1.0Wi-150° 45.0021 -2.5465 -4.4099 -333.6473 192.5119 -0.3716
LC -PDELTA 7 1.2D +
34 1.0Di + 1.0Wi-180° 45.0021 0.0000 -5.0993 -386.1466 -0.1629 -0.0700
LC -PDELTA 8 1.2D +
34 1.0Di + 1.0Wi-210° 45.0021 2.5510 -44178 -334.6456 -193.4138 0.0934
LC -PDELTA9 1.2D +
34 1.0Di + 1.0Wi-240° 45.0021 44152 -2.5495 -192.9687 -334.5694 -0.2513
LC -PDELTA 10 1.2D
34 + 10D + 1.0Wi-270° 45.0021 5.0933 0.0000 0.0940 -385.6406 -0.3716
LC -PDELTA 11 1.2D
34 + 1.0Di + 1.0Wi-300° 45.0021 4.4073 2.5450 192.5807 -333.5711 0.0906
LC -PDELTA 12 1.2D
34 + 1.0Di + 1.0Wi-330° 45.0021 2.5465 4.4099 333.8354 -192.8377 0.3716
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Tower Reaction Summary Cont...

Overturning Overturning

Node Id Load Combination Vertical Shear x Shear z Torque
Moment, Mx Moment, Mz a

kip kip kip kip-ft kip-ft kip-ft

34 LC -PDELTA13 1.2D 35.0096 0.0000 16.0552 1.2730e+3 -0.1614 0.2966
+ 1.0Wo-0°

34 LC -PDELTA 14 1.2D 35.0096 -8.0359 13.9168 1.1042e+3 637.3485 -0.5463
+ 1.0Wo-30°

34 LC -PDELTA 15 1.2D 35.0096 -13.9038 8.0284 636.6569 1.1023e+3 1.1996
+ 1.0Wo-60°

34 LC -PDELTA 16 1.2D 35.0096 -16.0253 0.0000 0.0932 1.2690e+3 1.8420
+ 1.0Wo0-90°

34 LC-PDELTA 17 1.2D 35.0096 -13.8650 -8.0060 -633.6343 1.0974e+3 -0.4515
+ 1.0Wo-120°

34 LC -PDELTA 18 1.2D 35.0096 -8.0135 -13.8779 -1.0991e+3 634.5123 -1.8420
+ 1.0Wo-150°

34 LC -PDELTA 19 1.2D 35.0096 0.0000 -16.0552 -1.2728e+3 -0.1614 -0.2966
+ 1.0Wo-180°

34 LC -PDELTA 20 1.2D 35.0096 8.0359 -13.9168 -1.1040e+3 -637.6714 0.5463
+ 1.0Wo-210°

34 LC -PDELTA 21 1.2D 35.0096 13.9038 -8.0284 -636.4705 -1.1026e+3 -1.1996
+ 1.0Wo-240°

34 LC -PDELTA 22 1.2D 35.0096 16.0253 0.0000 0.0932 -1.2693e+3 -1.8420
+ 1.0Wo-270°

34 LC -PDELTA 23 1.2D 35.0096 13.8650 8.0060 633.8207 -1.0977e+3 0.4515
+ 1.0Wo-300°

34 LC -PDELTA 24 1.2D 35.0096 8.0135 13.8779 1.0993e+3 -634.8351 1.8420
+ 1.0Wo0-330°

34 LC -PDELTA 25 0.9D 26.2572 0.0000 16.0552 1.2698e+3 -0.1205 0.2966
+ 1.0Wo-0°

34 LC -PDELTA 26 0.9D 26.2572 -8.0359 13.9168 1.1014e+3 635.7923 -0.5463
+ 1.0Wo-30°

34 LC -PDELTA 27 0.9D 26.2572 -13.9038 8.0284 635.0389 1.0996e+3 1.1996

+ 1.0Wo-60°
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Tower Reaction Summary Cont...

Overturning Overturning

Node Id Load Combination Vertical Shear x Shear z Torque
Moment, Mx Moment, Mz a

kip kip kip kip-ft kip-ft kip-ft

34 LC -PDELTA 28 0.3D 26.2572 -16.0253 0.0000 0.0696 1.2658e+3 1.8420
+ 1.0Wo0-90°

34 LC -PDELTA 29 0.9D 26.2572 -13.8650 -8.0060 -632.0721 1.0947e+3 -0.4515
+ 1.0Wo-120°

34 LC -PDELTA 30 0.9D 26.2572 -8.0135 -13.8779 -1.0964e+3 632.9646 -1.8420
+ 1.0Wo-150°

34 LC -PDELTA 31 0.9D 26.2572 0.0000 -16.0552 -1.2697e+3 -0.1205 -0.2966
+ 1.0Wo0-180°

34 LC -PDELTA 32 0.3D 26.2572 8.0359 -13.9168 -1.1013e+3 -636.0333 0.5463
+ 1.0Wo-210°

34 LC -PDELTA 33 0.9D 26.2572 13.9038 -8.0284 -634.8998 -1.0998e+3 -1.1996
+ 1.0Wo-240°

34 LC -PDELTA 34 0.9D 26.2572 16.0253 0.0000 0.0696 -1.2667e+3 -1.8420
+ 1.0Wo-270°

34 LC -PDELTA 35 0.9D 26.2572 13.8650 8.0060 632.2112 -1.0949¢e+3 0.4515
+ 1.0Wo-300°

34 LC -PDELTA 36 0.9D 26.2572 8.0135 13.8779 1.0965e+3 -633.2056 1.8420
+ 1.0Wo0-330°

34 LC -PDELTA 37 1.0D 29.1747 0.0000 4.3698 345.9718 -0.1341 0.0807
+ 1.0Ws-0°

34 LC -PDELTA 38 1.0D 29.1747 -2.1880 3.7885 300.1438 173.1730 -0.1487
+ 1.0Ws-30°

34 LC -PDELTA 39 1.0D 29.1747 -3.7850 2.1859 173.1269 299.4879 0.3265
+ 1.0Ws-60°

34 LC -PDELTA 40 1.0D 29.1747 -4.3617 0.0000 0.0774 344.7314 0.5014
+ 1.0Ws-90°

34 LC -PDELTA 41 1.0D 29.1747 -3.7744 -2.1798 -172.2020 298.1535 -0.1229
+ 1.0Ws-120°

34 LC -PDELTA 42 1.0D 29.1747 -2.1819 -3.7779 —-298.6545 172.4016 -0.5014

+ 1.0Ws-150°
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Tower Reaction Summary Cont...

Overturning Overturning

Node Id Load Combination Vertical Shear x Shear z Torque
Moment, Mx Moment, Mz a
kip kip kip kip-ft kip-ft kip-ft
34 LC -PDELTA 43 1.0D 29.1747 0.0000 -4.3698 -345.8170 -0.1341 -0.0807
+ 1.0Ws-180°
34 LC -PDELTA 44 1.0D 29.1747 2.1880 -3.7885 -299.9890 -173.4411 0.1487
+ 1.0Ws-210°
LC -PDELTA 45 1.0D
34 + 1.0Ws-240° 29.1747 3.7850 -2.1859 -172.9721 -299.7561 -0.3265
LC -PDELTA 46 1.0D
34 + 1.0Ws-270° 29.1747 43617 0.0000 0.0774 —-344.9995 -0.5014
34 LC -PDELTA 47 1'OD 29.1747 3.7744 2.1798 172.3568 -298.4216 0.1229
+ 1.0Ws-300
34 LC -PDELTA 48 1'OD 29.1747 2.1819 3.7779 298.8094 -172.6698 0.5014
+ 1.0Ws-330
Deflection Profile
Critical Load Combination : LC -PDELTA 20 1.2D + 1.0Wo0-210°
1.1731, 125
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Design Summary: Whole Model[ TIA-222-H ]

Monopole Design Summary

Tower

Secti . . P ) Vi Tu (kip- ¢Tn (kip- Mu (kip- ¢Mn (kip Capacit
€N Flevation Pu (kips) ¢. " v (kips) ¢. " u (kip-— ¢Tn (kip u (kip- ¢Mn (kip ap C[oy
ID () (kips) (kips) fo) fo) fo) -ft) Ratio (%)
1 125-72 10.3074 2395.3161 8.2069 718.5948 0.5463 2601.7117 307.1625 2385.9773 12.68
2 78-30 20.8277 3594.5857 12.2072 1078.3757 0.5463  4882.3076 735.8987 4410.0354 16.46
3 37.5-0 35.0096 4956.8881 15.8748 1487.0664 0.5463 7957.768 1274.7411 7152.2436 17.66
Monopole Details
Section Tower
D Elevation Member Description Length (ft) A (in2) Z (in3) Fy (ksi) Fu (ksi)
(ft)
1 125-72 TT28.81x43.26x0.31x18 53 40.946 0 65 80
2 78-30 TT41x54.08x0.38x18 48 61.446 0 65 80
3 37.5-0 TT51.28x61.5x0.44x18 375 84.733 0 65 80
Anchor Rod Summary
Anchor
Rod Elevation Critical . . . . . . Capacity
Group f Load ID Pu(kips) Pn(kips) Vu(kips) Vn(kips) Mu(kips)  Mn(kips) Ratio
ID
1 0 71 -51.1969 268.3853 0.8928 120.7734 0 0 18.1727
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