
 

 

Tower Analysis Report 
 

 

 

Site Name: South Brunswick 6 
Site Location: 136 Friendship Road 

Cranbury, New Jersey 08512 
County: Middlesex County 

Block: 37 
Lot: 18.04 

 

 

Analysis Results  

 All Monopole Structural Members Pass 
 

 

 

Prepared by: 

E 2 Project Management LLC 
87 Hibernia Avenue 
Rockaway, NJ 07866 

 

 

Prepared For: 

Verizon Wireless 
180 Washington Valley Road, 
Bedminster, New Jersey 07921 



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: 1” 
Standard/Code: ANSI/TIA-222-H 

  2018 IBC, New Jersey 
Exposure Category: C 
Risk Category: II 
Site Soil Class: D-Default 
Ss: 0.241 
S1: 0.054 
TL: 6 

 
Appurtenance Loading Table 
 

 
Carrier Elevation (ft.) Description 

Verizon 

126.7 (3) L-SUB6-MT6407-77A 

125.0 

(6) HEX656CW0000G 
(3) B2+B66 Macro RU 
(3) B13+B5 Macro RU 
(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.   
 

Attachments 
 
1. Photos  
2. ASCE 7-16 Hazard Report 
3. Pages from Original Construction Drawings 
4. Pages from Current Construction Drawings 
5. Open Tower Mount Analysis Reports 

 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 



 
 
 
 
 

Attachment 1 
Photos 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 
 

Photo 1: Existing Monopole 
 
 
 

 
 
 
 
 
 



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Attachment 2 
ASCE 7-16 Hazzard Report 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



ASCE 7 Hazards Report
Address:
136 Friendship Rd
Cranbury, New Jersey
08512

Standard: ASCE/SEI 7-16

Risk Category: II

Soil Class: D - Default (see 
Section 11.4.3)

Elevation: 93.3 ft (NAVD 88)

Latitude:
Longitude:

40.361727

-74.518256

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: ASCE/SEI 7-16, Fig. 26.5-1B and Figs. CC.2-1–CC.2-4, and Section 26.5.2

Date Accessed: 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.
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SS : 0.241

S1 : 0.054

Fa : 1.6

Fv : 2.4

SMS : 0.386

SM1 : 0.13

SDS : 0.257

SD1 : 0.086

TL : 6

PGA : 0.143

PGA M : 0.217

FPGA : 1.514

Ie : 1

Cv : 0.782

Design Response Spectrum

S  (g) vs T(s)a

MCE   Response SpectrumR

S  (g) vs T(s)a

Design Vertical Response Spectrum

S  (g) vs T(s)a

MCE   Vertical Response SpectrumR

S  (g) vs T(s)a

Seismic

Site Soil Class: 

Results: 

Seismic Design Category

D - Default (see Section 11.4.3)

B

Data Accessed: Wed Dec 15 2021

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.
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Ice

Results: 

Data Source: 

Date Accessed: 

Ice Thickness: 1.00 in.

Concurrent Temperature: 15 F

Gust Speed 40 mph

Standard ASCE/SEI 7-16, Figs. 10-2 through 10-8

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.
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Attachment 3 
Pages from Original Construction Drawings 

 
 
 
 
 
 
 
 
 
 
 
 
 





 
 
 
 
 
 
 
 
 

Attachment 4 
Pages from Current Construction Drawings 
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PROPOSED
ANTENNA PLAN

PROPOSED ANTENNA PLAN
N.T.S

A-2

PROPOSED ANTENNA SCHEDULE
DESIGNATION No. OF

ANTENNAS
AZIMUTH

(AZ)
ANTENNA

CENTERLINE ANTENNA

1

ALPHA

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

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

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

4

BETA

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

5 1 EXISTING 195° 125.0'± AGL. 700/850/PCS LTE - HEX656CW0000G

6 1 EXISTING 195° 125.0'± AGL. 700/850/AWS LTE - HEX656CW0000G

7

GAMMA

1 NEW 300° 126.7'± AGL. L-SUB6 - MT6407-77A

8 1 EXISTING 300° 125.0'± AGL. 700/850/PCS LTE - HEX656CW0000G

9 1 EXISTING 300° 125.0'± AGL. 700/850/AWS LTE - HEX656CW0000G

7

AutoCAD SHX Text
EXISTING ALPHA SECTOR 700/850/PCS LTE AZ=60°

AutoCAD SHX Text
EXISTING ALPHA SECTOR 700/850/AWS LTE AZ=60°

AutoCAD SHX Text
2

AutoCAD SHX Text
3

AutoCAD SHX Text
EXISTING BETA SECTOR 700/850/PCS LTE AZ=195°

AutoCAD SHX Text
EXISTING BETA SECTOR 700/850/AWS LTE AZ=195°

AutoCAD SHX Text
5

AutoCAD SHX Text
6

AutoCAD SHX Text
EXISTING GAMMA SECTOR 700/850/PCS LTE AZ=300°

AutoCAD SHX Text
EXISTING GAMMA SECTOR 700/850/AWS LTE AZ=300°

AutoCAD SHX Text
8
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9
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OpenTower Tower analysis 

 
 
 
 
 
 
 
 



TOWER DESIGN NOTES

1. Tower is located in , ,
2. Tower is designed for exposure C, structure class II and topographic category 1 with crest height 0 ft.
3. Tower is designed for 115 mph basic wind in accordance with the TIA-222-H (ASCE 7-16) Standard.
4. Tower is also designed for 50 mph basic wind with 1 in ice. Ice is considered to increase in thickness with height.
5. Deflections are based upon 60 mph service wind speed.
6. Tower structural rating : 17.66%.
7. Tower Weight : 25.41 kip.

SECTION DETAILS

Index Section Material
Top

Elevation
(ft)

Bottom
Elevation

(ft)

Section
Length

(ft)
Connection

Socket
Length

(ft)

Section
Type

Top
Dia (in)

Bottom
Dia (in)

Thickness
(in)

Tapered
Factor

Reqd.
Lap

Splice(ft)

1 TT28.81x43.26x0.31x18 A572
Gr.65 125.0000 72.0000 53.0000 LapSplice 6.0000 18 28.8100 43.2600 0.3125 0.2726 5.3294

2 TT41x54.08x0.38x18 A572
Gr.65 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 A572
Gr.65 37.5000 0.0000 37.5000 BasePlate 0.0000 18 51.2800 61.5000 0.4375 0.2725 0.0000




LOADING DETAILS

Mount Level(ft) CL. Elevation(ft) No. of Antennas Antenna Manufacturer Antenna Model No. of FeedLines FeedLine size(in)

125 126.7 3 UPT:Samsung UPT:L-SUB6 14 1-5/8

125 125 6 AMPHENOL HEX656CW0000G

125 125 3 UPT:Samsung UPT:B13+B5

125 125 3 UPT:Samsung UPT:B2+B66

125 125 2 RAYCAP RRODC-3315-PF-48

125 125 1 MOUNTS LP 101-C

TOWER SUMMARY REACTION

Max Reaction Load Combination Moment(kip-ft) Axial(kips) Shear(kips)

Total Overturning Moment (1.2D) LC -PDELTA 20 1.2D + 1.0Wo-210° 1274.947 35.01 16.07

Total Overturning Moment (0.9D) LC -PDELTA 32 0.9D + 1.0Wo-210° 1271.753 26.257 16.07

Total Overturning Moment (1.0D) LC -PDELTA 44 1.0D + 1.0Ws-210° 346.519 29.175 4.375

Total Compression LC -PDELTA 1 1.2D + 1.0Di + 1.0Wi-0° 386.3348 45.002 5.099

Total Shear LC -PDELTA 32 0.9D + 1.0Wo-210° 1271.7533 26.257 16.07

,,, 
Phone:

Job :

Project :

Client: Drawn By: App'd:

Code: TIA-222-H (ASCE 7-16) Date: 12/15/2021 12:00:00 AM Scale: NTS

Path: Dwg No:



Tower Profile

Shear (kip)Axial (kip)Moment (kip-ft)Load CombinationMaximum Reaction

Summary Tower Reaction

16.0735.011274.947LC -PDELTA 20  1.2D + 1.0Wo-
210°

Total Overturning Moment 
(1.2D)

16.0726.2571271.753LC -PDELTA 32  0.9D + 1.0Wo-
210°

Total Overturning Moment 
(0.9D)

4.37529.175346.519LC -PDELTA 44  1.0D + 1.0Ws-
210°

Total Overturning Moment 
(1.0D)

5.09945.002386.3348LC -PDELTA 1  1.2D + 1.0Di + 
1.0Wi-0°Total Compression

16.0726.2571271.7533LC -PDELTA 32  0.9D + 1.0Wo-
210°Total Shear
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Tower Summary

Scenario1Active Scenario
Longitude
Latitude
County
State

0 degBearing Angle with respect to North
0Base Elevation(ft)
125Tower Height (ft)
MonopoleTower Type

Wind Load Parameters

94Ground EL above Sea Level (ft)
1Ice Thickness (in)
50Ice Wind Speed (mph)
60Service Wind Speed (mph)
115Wind Speed (mph)
IIStructure Class
TIA-222-H (ASCE 7-16)-Annex SDesign Standard

Seismic Load Parameters

BSeismic Design Category
1.02052  seconds
6
.054S₁
.241
StiffSoilDefaultSite Class
1.5Response Modification Factor
1Importance Factor
IIRisk Category
Equivalent Lateral Force ProcedureMethod
TIA-222-H (ASCE 7-16)Design Standard

Analysis Parameters

Non-LinearType of Analysis

Site Parameters

1CIIAll

Topographi
c Category

Exposure 
Category

Structure 
Class

Wind 
Direction 
From True 
North (deg)
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Require
d Lap 
Splice 

(ft)

MaterialThickness 
(in)

Bottom 
Dia (in)

Top 
Dia 
(in)

Taper 
Factor 
(in/ft)

Section 
Profile

Section 
Type

Design 
Lap 

Splice (ft)

Conne
ction

Section 
Length 

(ft)

Section 
Range 

(ft)

Section 
ID

Tower Geometry

5.3294A572 
Gr.650.312543.2628.810.67

TT28.81x4
3.26x0.31x

18
186LapSpli

ce53125-721

6.6662A572 
Gr.650.37554.08410.76TT41x54.0

8x0.38x18187.5LapSpli
ce4878-302

0A572 
Gr.650.437561.551.280.83

TT51.28x6
1.5x0.44x1

8
180BasePl

ate37.537.5-03

Rel. 
Azi 

(deg)

Ks
(Si)

Ks
(fr)Ka

Weig
ht(no 
ice)
(lbs)

Side 
Area
(no 
ice)
(ft2)

Front 
Area
(no 
ice)
(ft2)

Vert. 
Offset 

(ft)

Lat. 
Offset 

(ft)

Horiz. 
Offset 

(ft)
LocationModel 

NumberMfg
Ant 
CL
(ft)

Mount 
Type

Mt 
CL
(ft)

Discrete Appurtenances

0111821.844.6921.7-4.50FaceAUPT:L-
SUB6

UPT:Samsun
g126.7LP 101-C125

011150.64.037.130-1.50FaceAHEX656C
W0000GAMPHENOL125LP 101-C125

180111731.2521.8650-1.50FaceAUPT:B13
+B5

UPT:Samsun
g125LP 101-C125

011150.64.037.1301.50FaceAHEX656C
W0000GAMPHENOL125LP 101-C125

180111751.2521.86501.50FaceAUPT:B2+
B66

UPT:Samsun
g125LP 101-C125

0111821.844.6921.7-4.50FaceBUPT:L-
SUB6

UPT:Samsun
g126.7LP 101-C125

180111322.5143.7920-4.50FaceB
RRODC-
3315-PF-

48
RAYCAP125LP 101-C125

011150.64.037.130-1.50FaceBHEX656C
W0000GAMPHENOL125LP 101-C125

180111731.2521.8650-1.50FaceBUPT:B13
+B5

UPT:Samsun
g125LP 101-C125

011150.64.037.1301.50FaceBHEX656C
W0000GAMPHENOL125LP 101-C125

180111751.2521.86501.50FaceBUPT:B2+
B66

UPT:Samsun
g125LP 101-C125

0111821.844.6921.7-4.50FaceCUPT:L-
SUB6

UPT:Samsun
g126.7LP 101-C125

180111322.5143.79204.50FaceC
RRODC-
3315-PF-

48
RAYCAP125LP 101-C125

011150.64.037.130-1.50FaceCHEX656C
W0000GAMPHENOL125LP 101-C125

180111731.2521.8650-1.50FaceCUPT:B13
+B5

UPT:Samsun
g125LP 101-C125
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Rel. 
Azi 

(deg)

Ks
(Si)

Ks
(fr)Ka

Weig
ht(no 
ice)
(lbs)

Side 
Area
(no 
ice)
(ft2)

Front 
Area
(no 
ice)
(ft2)

Vert. 
Offset 

(ft)

Lat. 
Offset 

(ft)

Horiz. 
Offset 

(ft)
LocationModel 

NumberMfg
Ant 
CL
(ft)

Mount 
Type

Mt 
CL
(ft)

Discrete Appurtenances Cont...

011150.64.037.1301.50FaceCHEX656C
W0000GAMPHENOL125LP 101-C125

180111751.2521.86501.50FaceCUPT:B2+
B66

UPT:Samsun
g125LP 101-C125

Rel. 
Azi 

(deg)

Ks
(Si)

Ks
(fr)Ka

Weight 
(no ice) 

(lbs)

Side 
Area 
(no 
ice) 
(ft2)

Front 
Area 

(no ice) 
(ft2)

Vert. 
Offset

(ft)

Lat. 
Offset

(ft)

Horiz. 
Offset

(ft)
LocationModel 

NumberMfgHeight

Miscellaneous Appurtenances

011126.8921.6671.667500Centroid10' x 2.0"LIGHTNING 
ROD123

Weight 
(No ) 

(lbs/ft)

Area (no 
ice) (ft2/ft)

lateral 
Offset(leg)

(in)

lateral 
Offset(of 

face)
Location

Top 
Elevation 

(ft)

Bottom 
Elevation 

(ft)
Attachment modelAttachment 

ID

Linear Attachments

0.00000.00000.00000.0000Face A1250None1

Weight (No ice) 
(lbs/ft)ModelManufacturerTop Elv. (ft)Bottom Elv. (ft)Size (in)QtyAttachment

Linear Appurtenances

0.7AVA7-50ANDREW12501-5/8141

DescriptionCombination 
no

Load Combinations

LC -PDELTA 1  1.2D + 1.0Di + 1.0Wi-0°52

LC -PDELTA 2  1.2D + 1.0Di + 1.0Wi-30°53

LC -PDELTA 3  1.2D + 1.0Di + 1.0Wi-60°54

LC -PDELTA 4  1.2D + 1.0Di + 1.0Wi-90°55

LC -PDELTA 5  1.2D + 1.0Di + 1.0Wi-120°56

LC -PDELTA 6  1.2D + 1.0Di + 1.0Wi-150°57
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DescriptionCombination 
no

Load Combinations Cont...

LC -PDELTA 7  1.2D + 1.0Di + 1.0Wi-180°58

LC -PDELTA 8  1.2D + 1.0Di + 1.0Wi-210°59

LC -PDELTA 9  1.2D + 1.0Di + 1.0Wi-240°60

LC -PDELTA 10  1.2D + 1.0Di + 1.0Wi-270°61

LC -PDELTA 11  1.2D + 1.0Di + 1.0Wi-300°62

LC -PDELTA 12  1.2D + 1.0Di + 1.0Wi-330°63

LC -PDELTA 13  1.2D + 1.0Wo-0°64

LC -PDELTA 14  1.2D + 1.0Wo-30°65

LC -PDELTA 15  1.2D + 1.0Wo-60°66

LC -PDELTA 16  1.2D + 1.0Wo-90°67

LC -PDELTA 17  1.2D + 1.0Wo-120°68

LC -PDELTA 18  1.2D + 1.0Wo-150°69

LC -PDELTA 19  1.2D + 1.0Wo-180°70

LC -PDELTA 20  1.2D + 1.0Wo-210°71

LC -PDELTA 21  1.2D + 1.0Wo-240°72

LC -PDELTA 22  1.2D + 1.0Wo-270°73

LC -PDELTA 23  1.2D + 1.0Wo-300°74

LC -PDELTA 24  1.2D + 1.0Wo-330°75

LC -PDELTA 25  0.9D + 1.0Wo-0°76

LC -PDELTA 26  0.9D + 1.0Wo-30°77
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DescriptionCombination 
no

Load Combinations Cont...

LC -PDELTA 27  0.9D + 1.0Wo-60°78

LC -PDELTA 28  0.9D + 1.0Wo-90°79

LC -PDELTA 29  0.9D + 1.0Wo-120°80

LC -PDELTA 30  0.9D + 1.0Wo-150°81

LC -PDELTA 31  0.9D + 1.0Wo-180°82

LC -PDELTA 32  0.9D + 1.0Wo-210°83

LC -PDELTA 33  0.9D + 1.0Wo-240°84

LC -PDELTA 34  0.9D + 1.0Wo-270°85

LC -PDELTA 35  0.9D + 1.0Wo-300°86

LC -PDELTA 36  0.9D + 1.0Wo-330°87

LC -PDELTA 37  1.0D + 1.0Ws-0°88

LC -PDELTA 38  1.0D + 1.0Ws-30°89

LC -PDELTA 39  1.0D + 1.0Ws-60°90

LC -PDELTA 40  1.0D + 1.0Ws-90°91

LC -PDELTA 41  1.0D + 1.0Ws-120°92

LC -PDELTA 42  1.0D + 1.0Ws-150°93

LC -PDELTA 43  1.0D + 1.0Ws-180°94

LC -PDELTA 44  1.0D + 1.0Ws-210°95

LC -PDELTA 45  1.0D + 1.0Ws-240°96

LC -PDELTA 46  1.0D + 1.0Ws-270°97

LC -PDELTA 47  1.0D + 1.0Ws-300°98
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DescriptionCombination 
no

Load Combinations Cont...

LC -PDELTA 48  1.0D + 1.0Ws-330°99

Minor Axis 
Moment (kip-ft)

Major Axis 
Moment (kip-ft)

Force 
(kip)

Critical Load 
CombintionConditionMember 

Class

Panel 
Elevation 

(ft)
Section ID

Maximum Member Forces

-101.67130.16116.9263LC -PDELTA 1  1.2D + 
1.0Di + 1.0Wi-0°Max CompressionTapered125-721

-0.0924-358.27511.8341LC -PDELTA 16  1.2D + 
1.0Wo-90°Max VyTapered125-721

-360.13160.1611.8341LC -PDELTA 13  1.2D + 
1.0Wo-0°Max VzTapered125-721

-0.0924358.59511.8341LC -PDELTA 22  1.2D + 
1.0Wo-270°Max MzTapered125-721

-360.13160.1611.8341LC -PDELTA 13  1.2D + 
1.0Wo-0°Max MyTapered125-721

-246.72920.162430.805LC -PDELTA 1  1.2D + 
1.0Di + 1.0Wi-0°Max CompressionTapered78-302

-0.093-828.017223.0571LC -PDELTA 16  1.2D + 
1.0Wo-90°Max VyTapered78-302

-831.15010.161123.0571LC -PDELTA 13  1.2D + 
1.0Wo-0°Max VzTapered78-302

-0.093828.339423.0571LC -PDELTA 22  1.2D + 
1.0Wo-270°Max MzTapered78-302

-831.15010.161123.0571LC -PDELTA 13  1.2D + 
1.0Wo-0°Max MyTapered78-302

-386.26450.162944.179LC -PDELTA 1  1.2D + 
1.0Di + 1.0Wi-0°Max CompressionTapered37.5-03

-0.0932-1268.777534.2962LC -PDELTA 16  1.2D + 
1.0Wo-90°Max VyTapered37.5-03

-1272.81580.161434.2962LC -PDELTA 13  1.2D + 
1.0Wo-0°Max VzTapered37.5-03
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Minor Axis 
Moment (kip-ft)

Major Axis 
Moment (kip-ft)

Force 
(kip)

Critical Load 
CombintionConditionMember 

Class

Panel 
Elevation 

(ft)
Section ID

Maximum Member Forces Cont...

-0.09321269.100434.2962LC -PDELTA 22  1.2D + 
1.0Wo-270°Max MzTapered37.5-03

-1272.81580.161434.2962LC -PDELTA 13  1.2D + 
1.0Wo-0°Max MyTapered37.5-03

kip-ftkip-ftkip-ftkipkipkip

TorqueOverturning 
Moment, Mz

Overturning 
Moment, MxShear zShear xVerticalLoad CombinationNode Id

Tower Reaction Summary

0.0700−0.1629386.33475.09930.000045.0021LC -PDELTA 1  1.2D + 
1.0Di + 1.0Wi-0°34

−0.0934193.0880334.83374.4178−2.551045.0021LC -PDELTA 2  1.2D + 
1.0Di + 1.0Wi-30°34

0.2513334.2436193.15672.5495−4.415245.0021LC -PDELTA 3  1.2D + 
1.0Di + 1.0Wi-60°34

0.3716385.31480.09400.0000−5.093345.0021LC -PDELTA 4  1.2D + 
1.0Di + 1.0Wi-90°34

−0.0906333.2453−192.3926−2.5450−4.407345.0021LC -PDELTA 5  1.2D + 
1.0Di + 1.0Wi-120°34

−0.3716192.5119−333.6473−4.4099−2.546545.0021LC -PDELTA 6  1.2D + 
1.0Di + 1.0Wi-150°34

−0.0700−0.1629−386.1466−5.09930.000045.0021LC -PDELTA 7  1.2D + 
1.0Di + 1.0Wi-180°34

0.0934−193.4138−334.6456−4.41782.551045.0021LC -PDELTA 8  1.2D + 
1.0Di + 1.0Wi-210°34

−0.2513−334.5694−192.9687−2.54954.415245.0021LC -PDELTA 9  1.2D + 
1.0Di + 1.0Wi-240°34

−0.3716−385.64060.09400.00005.093345.0021LC -PDELTA 10  1.2D 
+ 1.0Di + 1.0Wi-270°34

0.0906−333.5711192.58072.54504.407345.0021LC -PDELTA 11  1.2D 
+ 1.0Di + 1.0Wi-300°34

0.3716−192.8377333.83544.40992.546545.0021LC -PDELTA 12  1.2D 
+ 1.0Di + 1.0Wi-330°34

Page 8 of 12OpenTower CE : 10.02.00.05Print Date:12/15/2021



kip-ftkip-ftkip-ftkipkipkip

TorqueOverturning 
Moment, Mz

Overturning 
Moment, MxShear zShear xVerticalLoad CombinationNode Id

Tower Reaction Summary Cont...

0.2966−0.16141.2730e+316.05520.000035.0096LC -PDELTA 13  1.2D 
+ 1.0Wo-0°34

−0.5463637.34851.1042e+313.9168−8.035935.0096LC -PDELTA 14  1.2D 
+ 1.0Wo-30°34

1.19961.1023e+3636.65698.0284−13.903835.0096LC -PDELTA 15  1.2D 
+ 1.0Wo-60°34

1.84201.2690e+30.09320.0000−16.025335.0096LC -PDELTA 16  1.2D 
+ 1.0Wo-90°34

−0.45151.0974e+3−633.6343−8.0060−13.865035.0096LC -PDELTA 17  1.2D 
+ 1.0Wo-120°34

−1.8420634.5123−1.0991e+3−13.8779−8.013535.0096LC -PDELTA 18  1.2D 
+ 1.0Wo-150°34

−0.2966−0.1614−1.2728e+3−16.05520.000035.0096LC -PDELTA 19  1.2D 
+ 1.0Wo-180°34

0.5463−637.6714−1.1040e+3−13.91688.035935.0096LC -PDELTA 20  1.2D 
+ 1.0Wo-210°34

−1.1996−1.1026e+3−636.4705−8.028413.903835.0096LC -PDELTA 21  1.2D 
+ 1.0Wo-240°34

−1.8420−1.2693e+30.09320.000016.025335.0096LC -PDELTA 22  1.2D 
+ 1.0Wo-270°34

0.4515−1.0977e+3633.82078.006013.865035.0096LC -PDELTA 23  1.2D 
+ 1.0Wo-300°34

1.8420−634.83511.0993e+313.87798.013535.0096LC -PDELTA 24  1.2D 
+ 1.0Wo-330°34

0.2966−0.12051.2698e+316.05520.000026.2572LC -PDELTA 25  0.9D 
+ 1.0Wo-0°34

−0.5463635.79231.1014e+313.9168−8.035926.2572LC -PDELTA 26  0.9D 
+ 1.0Wo-30°34

1.19961.0996e+3635.03898.0284−13.903826.2572LC -PDELTA 27  0.9D 
+ 1.0Wo-60°34
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kip-ftkip-ftkip-ftkipkipkip

TorqueOverturning 
Moment, Mz

Overturning 
Moment, MxShear zShear xVerticalLoad CombinationNode Id

Tower Reaction Summary Cont...

1.84201.2658e+30.06960.0000−16.025326.2572LC -PDELTA 28  0.9D 
+ 1.0Wo-90°34

−0.45151.0947e+3−632.0721−8.0060−13.865026.2572LC -PDELTA 29  0.9D 
+ 1.0Wo-120°34

−1.8420632.9646−1.0964e+3−13.8779−8.013526.2572LC -PDELTA 30  0.9D 
+ 1.0Wo-150°34

−0.2966−0.1205−1.2697e+3−16.05520.000026.2572LC -PDELTA 31  0.9D 
+ 1.0Wo-180°34

0.5463−636.0333−1.1013e+3−13.91688.035926.2572LC -PDELTA 32  0.9D 
+ 1.0Wo-210°34

−1.1996−1.0998e+3−634.8998−8.028413.903826.2572LC -PDELTA 33  0.9D 
+ 1.0Wo-240°34

−1.8420−1.2661e+30.06960.000016.025326.2572LC -PDELTA 34  0.9D 
+ 1.0Wo-270°34

0.4515−1.0949e+3632.21128.006013.865026.2572LC -PDELTA 35  0.9D 
+ 1.0Wo-300°34

1.8420−633.20561.0965e+313.87798.013526.2572LC -PDELTA 36  0.9D 
+ 1.0Wo-330°34

0.0807−0.1341345.97184.36980.000029.1747LC -PDELTA 37  1.0D 
+ 1.0Ws-0°34

−0.1487173.1730300.14383.7885−2.188029.1747LC -PDELTA 38  1.0D 
+ 1.0Ws-30°34

0.3265299.4879173.12692.1859−3.785029.1747LC -PDELTA 39  1.0D 
+ 1.0Ws-60°34

0.5014344.73140.07740.0000−4.361729.1747LC -PDELTA 40  1.0D 
+ 1.0Ws-90°34

−0.1229298.1535−172.2020−2.1798−3.774429.1747LC -PDELTA 41  1.0D 
+ 1.0Ws-120°34

−0.5014172.4016−298.6545−3.7779−2.181929.1747LC -PDELTA 42  1.0D 
+ 1.0Ws-150°34
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kip-ftkip-ftkip-ftkipkipkip

TorqueOverturning 
Moment, Mz

Overturning 
Moment, MxShear zShear xVerticalLoad CombinationNode Id

Tower Reaction Summary Cont...

−0.0807−0.1341−345.8170−4.36980.000029.1747LC -PDELTA 43  1.0D 
+ 1.0Ws-180°34

0.1487−173.4411−299.9890−3.78852.188029.1747LC -PDELTA 44  1.0D 
+ 1.0Ws-210°34

−0.3265−299.7561−172.9721−2.18593.785029.1747LC -PDELTA 45  1.0D 
+ 1.0Ws-240°34

−0.5014−344.99950.07740.00004.361729.1747LC -PDELTA 46  1.0D 
+ 1.0Ws-270°34

0.1229−298.4216172.35682.17983.774429.1747LC -PDELTA 47  1.0D 
+ 1.0Ws-300°34

0.5014−172.6698298.80943.77792.181929.1747LC -PDELTA 48  1.0D 
+ 1.0Ws-330°34

Deflection Profile

Critical Load Combination : LC -PDELTA 20  1.2D + 1.0Wo-210°
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Design Summary: Whole Model[ TIA-222-H ]

Capacity 
Ratio (%)

ϕMn (kip
-ft)

Mu  (kip-
ft)

ϕTn (kip-
ft)

Tu  (kip-
ft)

ϕVn 
(kips)Vu  (kips)ϕPn 

(kips)Pu (kips)
Tower 

Elevation 
(ft)

Section 
ID

Monopole Design Summary

12.682385.9773307.16252601.71170.5463718.59488.20692395.316110.3074125-721
16.464410.0354735.89874882.30760.54631078.375712.20723594.585720.827778-302
17.667152.24361274.74117957.7680.54631487.066415.87484956.888135.009637.5-03

Fu (ksi)Fy (ksi)Z (in3)A (in2)Length (ft)Member Description
Tower 

Elevation 
(ft)

Section 
ID

Monopole Details

8065040.94653TT28.81x43.26x0.31x18125-721
8065061.44648TT41x54.08x0.38x1878-302
8065084.73337.5TT51.28x61.5x0.44x1837.5-03

Capacity 
RatioMn(kips)Mu(kips)Vn(kips)Vu(kips)Pn(kips)Pu(kips)Critical 

Load ID
Elevation 

(ft)

Anchor 
Rod 

Group 
ID

Anchor Rod Summary

18.172700120.77340.8928268.3853-51.19697101
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