
 

September 18, 2023 

 
Town of Ocean View 
201 Central Avenue 
2nd Floor 
Ocean View, DE 19970 

RE:    Cellco Partnership d/b/a Verizon Wireless 
          Park Valley 
          7 Clubhouse Drive 
          Ocean View, DE 19970 
          Sussex County 
 

To Whom it May Concern: 

For the above referenced site, Verizon Wireless proposes the construction of a 180 ft. tall (185 ft. to top of lightning 
rod), galvanized steel monopole.  The monopole will be designed to accommodate the antenna array for the proposed 
Verizon installation and will be designed for an additional three (3) wireless communication providers and/or 
emergency communication services.  The additional space required for others will be available in the open monopole 
area below the Verizon antenna array (located at the top of the monopole). The design of the monopole will be 
prepared to accommodate co-location of these additional communications providers.   

The design of the monopole would consider the loading from the Verizon antenna array which consists of twelve (12) 
panel antennas (four (4) per sector), nine (9) Remote Radio Units (RRUs), and two (2) distribution boxes. Additionally, 
two (2) Hybriflex cables are to be routed within the proposed monopole. All of the proposed Verizon Wireless 
equipment will be installed on a proposed low-profile antenna mounting platform with safety rails. The design of the 
monopole will also accommodate the loading from additional wireless communication providers; each additional 
antenna array would be considered fully loaded with a maximum of twelve (12) panel antennas with a total of twenty-
four (24) coaxial cable runs. Each array would be stacked vertically on the proposed monopole at ten (10) ft. intervals. 

The design of the monopole shall be performed by the manufacturer in accordance with the AISC Manual of Steel 
Construction – Load Resistance Factor Design, TIA-222-H Structural Standards for Steel Antenna Monopoles and 
Antenna Supporting Structures, all applicable Town of Ocean View building codes and design criteria, and the 2021 
International Building Code. The design shall be prepared with consideration of the aforementioned loading criteria, 
and a site-specific foundation design based on local soil conditions. 

If you have any questions or comments, or require additional information, please do not hesitate to contact me. 

 

Prepared by: 

 
 
 
 
 
_______________________________ 
Matthew Emil Graubart, P.E. 
DE License No. 21147 
Senior Project Manager 
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Phone: 610.304.2024 
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June 5, 2023 
Sue Manchel 
Site Acquisition 
Verizon Wireless 
512 East Township Line Road 
Blue Bell, PA 19422 

Subject:  Electromagnetic Exposure Analysis 
“DOV – TIDEWATER” 
7 CLUBHOUSE DRIVE 
OCEAN VIEW, DE 19970 
Latitude:  N 38° 32' 10.92" (NAD 83) 
Longitude:  W 75° 06' 17.08" (NAD 83) 
14.7’ AMSL

Ms. Manchel: 

I have received and executed your request that I perform an independent evaluation and 
certification of the anticipated radio-frequency exposure levels for the Verizon Wireless 
telecommunications facility on the structure proposed at the above referenced coordinates.  
The intention of this study is to verify compliance with Federal Communications 
Commission (hereafter “FCC”) guidelines for human exposure limits to radio-frequency 
electromagnetic fields as per FCC Code of Federal Regulation 47 CFR 1.1307 and 1.1310.  
As a registered Professional Engineer, I am bound by a code of ethics to hold paramount 
the safety, health, and welfare of the public.  All statements and calculations offered herein 
are made in an objective and truthful manner pursuant to that code. 

Summary of Findings 
The maximum exposure to radio-frequency emissions from the proposed Verizon Wireless 
facility will be far below FCC exposure limits.  Using upper limit assumptions for the 
Verizon Wireless equipment configuration, the cumulative radio-frequency exposure 
levels would be less than 2.6% of the applicable FCC standard at all locations of 
public access.  The following charts specifically illustrate the anticipated exposure levels 
in areas surrounding the facility.  All exposure levels have been calculated using the 
methods prescribed in FCC Office of Engineering and Technology (OET) Bulletin 65 
“Evaluating Compliance with FCC Guidelines for Human Exposure to Radio-frequency 
Electromagnetic Fields”.  These upper-limit conditions include maximum traffic loading, 
significant antenna down-tilt, maximum pattern gain, and constructive interference from 
ground reflection.  Additionally, signal attenuation due to environmental clutter such as 
buildings, trees, and roadways has been ignored which will overestimate actual power 
densities. 
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Applicability of the National Telecommunications Act of 1996 
This Act states that “no state or local government or instrumentality thereof may regulate 
the placement, construction, and modification of personal wireless service facilities on the 
basis of the environmental effects of radio-frequency emissions to the extent that such 
facilities comply with the (Federal Communications) Commission’s regulations 
concerning such emissions”.  As indicated above, this proposed facility will be in full 
compliance with the FCC’s emissions standards and as such is beyond regulation in that 
regard. 

Technical Parameters of Consideration 
The calculation results presented are based on the equipment configuration information 
furnished by representatives of Verizon Wireless. Specifically, for this installation, 
Verizon Wireless plans to install up to twelve (12) new panel-style antennas at an antenna 
centerline height of 177’ above grade.  The antennas will be arranged with sector azimuths 
of 110°, 240°, and 350° in the horizontal plane with respect to true north.  Transmitting 
through these antennas will be four (4) LTE transmit paths in the 700 MHz band (per 
sector) at a cumulative maximum of 160 watts, up to four (4) LTE transmit paths in the 
1900 MHz band (per sector) at a cumulative maximum of 160 watts, up to four (4) LTE 
and / or 5GNR transmit paths in the 850 MHz band (per sector) at a cumulative maximum 
of 160 watts, up to eight (8) LTE transmit paths in the 2100 MHz band (per sector) at a 
cumulative maximum of 160 watts, up to four (4) LTE transmit paths in the 3500 MHz 
band (per sector) at a cumulative maximum of 20 watts (per sector), and up to sixty-four 
(64) 5GNR transmit paths in the 3700 MHz ‘C’ band (per sector) at a cumulative maximum 
of 53 dBm radio power. 

Co-location of Other Wireless Providers 
In an attempt to halt the proliferation of telecommunications structures and preserve as 
much of their natural landscape as possible many municipalities have adopted 
telecommunications ordinances that specifically require new structures to accommodate 
additional wireless providers from a structural standpoint.  From the standpoint of radio-
frequency exposure, the installation of the proposed Verizon Wireless equipment would 
in no way preclude the use of this facility by other providers. 
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Background Information
In 1985, the FCC first adopted guidelines to be used for evaluating human exposure to RF 
emissions.  The FCC revised and updated these guidelines on August 1, 1996, as a result 
of a rule-making proceeding initiated in 1993.  The new guidelines incorporate limits for 
Maximum Permissible Exposure (MPE) in terms of electric and magnetic field strength 
and power density for transmitters operating at frequencies between 300 kHz and 100 GHz. 

The FCC's MPE limits are based on exposure limits recommended by the National Council 
on Radiation Protection and Measurements (NCRP) and, over a wide range of frequencies, 
the exposure limits were developed by the Institute of Electrical and Electronics Engineers, 
Inc., (IEEE) and adopted by the American National Standards Institute (ANSI) to replace 
the 1982 ANSI guidelines.  Limits for localized absorption are based on recommendations 
of both ANSI/IEEE and NCRP. 

The FCC's limits, and the NCRP and ANSI/IEEE limits on which they are based, are 
derived from exposure criteria quantified in terms of specific absorption rate (SAR).  The 
basis for these limits is a whole-body averaged SAR threshold level of 4 watts per kilogram 
(4 W/kg), as averaged over the entire mass of the body, above which expert organizations 
have determined that potentially hazardous exposures may occur.  The MPE limits are 
derived by incorporating safety factors that lead, in some cases, to limits that are more 
conservative than the limits originally adopted by the FCC in 1985.  Where more 
conservative limits exist, they do not arise from a fundamental change in the RF safety 
criteria for whole-body averaged SAR, but from a precautionary desire to protect 
subgroups of the general population who, potentially, may be more at risk.   

The FCC exposure limits are also based on data showing that the human body absorbs RF 
energy at some frequencies more efficiently than at others.  The most restrictive limits 
occur in the frequency range of 30-300 MHz where whole-body absorption of RF energy 
by human beings is most efficient.  At other frequencies, whole-body absorption is less 
efficient, and consequently, the MPE limits are less restrictive. 

MPE limits are defined in terms of power density (units of milliwatts per centimeter 
squared:  mW/cm2), electric field strength (units of volts per meter: V/m) and magnetic 
field strength (units of amperes per meter:  A/m).  The far-field of a transmitting antenna 
is where the electric field vector (E), the magnetic field vector (H), and the direction of 
propagation can be considered to be all mutually orthogonal ("plane-wave" conditions). 

Occupational / controlled exposure limits apply to situations in which persons are exposed 
as a consequence of their employment and in which those persons who are exposed have 
been made fully aware of the potential for exposure and can exercise control over their 
exposure.  Occupational/controlled exposure limits also apply where exposure is of a 
transient nature as a result of incidental passage through a location where exposure levels 
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may be above general population/uncontrolled limits, as long as the exposed person has 
been made fully aware of the potential for exposure and can exercise control over his or 
her exposure by leaving the area or by some other appropriate means. 

General population / uncontrolled exposure limits apply to situations in which the general 
public may be exposed or in which persons who are exposed as a consequence of their 
employment may not be made fully aware of the potential for exposure or cannot exercise 
control over their exposure.  Therefore, members of the general public would always be 
considered under this category when exposure is not employment-related, for example, in 
the case of a telecommunications tower that exposes persons in a nearby residential area.  
In the case of this study, the general population exposure limits have been applied as 
they are the more conservative set of standards. 
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Additional Remarks 
The radio-frequency emission levels from Verizon Wireless and other communications 
base stations are similar to that of other two-way communications systems like those used 
by police, fire and ambulance personnel.  In contrast, commercial broadcast systems like 
television and radio often transmit at power levels ten times greater or more than the 
systems discussed above.  The FCC exposure limits already include a significant margin 
of safety.  Continuous exposure at 100% of FCC limit is considered by the scientific 
community to be just as safe as continuous exposure at 1% of FCC limit. 

The biological effects on humans of non-ionizing radio-frequency exposure have been 
studied extensively now for decades.  There have been thousands of reports produced by 
government agencies, universities, and private research groups that support the standards 
adopted by the FCC.  To date, there have been no credible studies conducted whose 
results showed evidence of any adverse health effects at the applicable FCC exposure 
limits.  

Sincerely, 

Andrew M. Petersohn, P.E. 
Registered Professional Engineer 
Delaware license number 14438 
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Figure-1 – calculated cumulative exposure level surrounding the proposed telecommunications facility 
expressed in percentage of the applicable FCC standard 

0

10

20

30

40

50

60

70

80

90

100

0 200 400 600 800 1000 1200 1400 1600
Horizontal Distance from Site (ft)

% FCC General Population Limit



________________________________________________________________________ 
PO Box 165
Fairview Village, PA 19409 
Phone: 610.304.2024 
Fax: 610.584.5387 
info@dBmEng.com
 Page 7 of 8 

Horizontal 
Distance 

from 
Facility (Ft.) 

Relative 
Height 
Above 

Ground 
(Ft.) 

Maximum Power Density μW/cm2

(micro-watts per square centimeter) 
% of FCC Limit 

C
um

ul
at

iv
e 

%
 o

f F
C

C
 li

m
it 

ac
ro

ss
 a

ll 
ba

nd
s 

700 
MHz 

850 
MHz 

1900 
MHz 

2100 
MHz 

3500 
MHz 

3700
MHz 

28 
GHz 

700 
MHz 

850 
MHz 

1900 
MHz 

2100 
MHz 

3500 
MHz 

3700
MHz 

28 
GHz 
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300 6 0.47 0.85 0.15 0.01 0.01 1.85 NA 0.1 0.15 0.015 0.001 0.001 0.185 NA 0.452 

600 6 3.13 2.95 0.32 0.46 0.02 3.22 NA 0.67 0.52 0.032 0.046 0.002 0.322 NA 1.592 
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Figure-2 – sample calculated exposure levels near the proposed telecommunications facility 
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DECLARATION OF ENGINEER

Andrew M. Petersohn, P.E., hereby states that he is a graduate telecommunications 
consulting engineer possessing Master and Bachelor Degrees in Electrical Engineering 
from Lehigh University (2005 and 1999, respectively).  His corporation, dBm Engineering, 
P.C., has been retained by representatives of Verizon Wireless to perform an 
electromagnetic emissions analysis for a proposed telecommunications facility. 

Mr. Petersohn also asserts that the calculations and/or measurements described in this 
report were made personally and in a truthful and objective manner.  Mr. Petersohn is a 
Registered Professional Engineer licensed in Pennsylvania, Delaware, Maryland, Virginia, 
New York, Florida and New Jersey.  He has over two decades of engineering experience 
in the field of wireless communications.  Mr. Petersohn is an active member of the National 
Society of Professional Engineers (NSPE) and the Pennsylvania Society of Professional 
Engineers (PSPE).  Mr. Petersohn further states that all facts and statements contained in 
the foregoing document are true and accurate to the best of his knowledge.  He believes, 
under penalty of perjury, the foregoing to be correct.  

Andrew M. Petersohn, P.E. 
      Registered Professional Engineer 

Delaware license number 14438 

Executed this the 5th day of June, 2023. 
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June 5, 2023 
Sue Manchel 
Site Acquisition 
Verizon Wireless 
512 East Township Line Road 
Blue Bell, PA 19422 

Subject:  Interference Analysis 
Proposed Telecommunications Facility: 
“DOV – TIDEWATER” 
7 CLUBHOUSE DRIVE 
OCEAN VIEW, DE 19970 
Latitude:  N 38° 32' 10.92" (NAD 83) 
Longitude:  W 75° 06' 17.08" (NAD 83) 
14.7’ AMSL

Ms. Manchel: 

I have received and executed the request that I perform an independent evaluation of the potential 
for harmful interference generated by the proposed Verizon Wireless telecommunications facility 
at the location referenced above.  The intention of this study is to determine if the manifestation of 
harmful interference is a viable concern through the close examination of the radio frequency 
(hereafter RF) parameters of the installation.  As a registered professional engineer, I am bound by 
a code of ethics to hold paramount the safety, health, and welfare of the public.  All statements and 
calculations offered herein are made in an objective and truthful manner pursuant to that code. 

Summary of Findings 
After close examination of the details of this proposal, it is my professional opinion that no 
potential exists for the manifestation of harmful interference as a result of the proposed Verizon 
Wireless telecommunications facility.  My findings indicate that Verizon Wireless will be operating 
in full compliance with all applicable standards as outlined in their Federal Communications 
Commission licensure. 

Sincerely, 

Andrew M. Petersohn, P.E. 
Registered Professional Engineer 
Delaware license number 14438 
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Licensure Discussion 

Verizon Wireless is bound by its Federal Communications Commission (hereafter FCC) 
licensure to transmit only the specific frequencies and power levels for which they are 
licensed.  In Sussex County, Delaware these licenses include the ‘B’ Cellular Band, the ‘E’ 
and ‘F’ PCS band, the ‘A’, ‘B’, and ‘J’ AWS bands, the upper ‘C’ 700 MHz band, portions 
of the “UU” (28 GHz) bands, and portions of the 3.7 GHz ‘C’ band licenses. Other 
communication facilities and services such as emergency responders, television 
broadcasting, AM/FM broadcasting, mobile to mobile radios, and home electronics operate 
at different frequencies, once again, allocated by the FCC.  For this reason, the 
manifestation of direct, harmful interference is precluded by virtue of Verizon Wireless 
being the only entity licensed to utilize these specifically defined portions of the RF 
spectrum.  As such, there will be no direct, significant radio frequency emissions that fall 
into any band other than that for which Verizon Wireless is licensed.  However, when non-
linear elements (such as amplifiers) are introduced in the RF path the possibility exists for 
indirect interference caused by harmonic and inter-modulated frequency emissions that 
may fall outside the licensed spectrum.  Due to the fact that the harmonic and inter-
modulated output of Cellular and PCS transmitters is extremely low (as required by FCC 
type approval), this only becomes a concern when there are multiple telecommunication 
installations in close proximity to one another.  This problem is easily avoided by insuring 
adequate vertical separation (roughly 10’) when service providers co-locate on a structure.  
In this specific installation, the point is moot as Verizon is the only service provider 
currently proposing use of the rooftop.   In the unlikely event that future radio frequency 
interference is reported, it is Verizon Wireless policy to identify and mitigate any 
interference issues as quickly as possible.

Facility Discussion 

According to the information supplied by representatives of Verizon Wireless the proposed 
design for this facility includes a total of up to twelve (12) new panel-style antennas at an 
antenna centerline height of 177’ above grade.  The antennas will be arranged with sector 
azimuths of 110°, 240°, and 350° in the horizontal plane with respect to true north.  
Transmitting through these antennas will be four (4) LTE transmit paths in the 700 MHz 
band (per sector) at a cumulative maximum of 160 watts, up to four (4) LTE transmit paths 
in the 1900 MHz band (per sector) at a cumulative maximum of 160 watts, up to four (4) 
LTE and / or 5GNR transmit paths in the 850 MHz band (per sector) at a cumulative 
maximum of 160 watts, up to eight (8) LTE transmit paths in the 2100 MHz band (per 
sector) at a cumulative maximum of 160 watts, up to four (4) LTE transmit paths in the 
3500 MHz band (per sector) at a cumulative maximum of 20 watts (per sector), and up to 
sixty-four (64) 5GNR transmit paths in the 3700 MHz ‘C’ band (per sector) at a cumulative 
maximum of 53 dBm radio power. 
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Additional Remarks

The radio frequency emission levels from Verizon Wireless and other PCS and Cellular 
communications base stations are similar to that of other two-way communications systems 
such as those used by police, fire and ambulance personnel.  In contrast, commercial 
broadcast systems such as television and radio often transmit at power levels ten times 
greater or more than the systems discussed above.  Due to the relatively low power output, 
the potential for harmful interference is greatly reduced as the harmonic and inter-
modulated emissions are typically in the noise floor of most receivers when only a few 
hundred feet away. 
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DECLARATION OF ENGINEER 

Andrew M. Petersohn, P.E., hereby states that he is a graduate telecommunications 
consulting engineer possessing Master and Bachelor Degrees in Electrical Engineering 
from Lehigh University (2005 and 1999, respectively).  His corporation, dBm Engineering, 
P.C., has been retained by representatives of Verizon Wireless to perform an interference 
analysis for a proposed telecommunications facility. 

Mr. Petersohn asserts that the calculations and/or measurements described in this report 
were made personally and in a truthful and objective manner.  Mr. Petersohn is a Registered 
Professional Engineer licensed in Pennsylvania, Delaware, Maryland, Virginia, New York, 
Florida and New Jersey.  He has over two decades of engineering experience in the field 
of wireless communications.  Mr. Petersohn is an active member of the National Society 
of Professional Engineers (NSPE) and the Pennsylvania Society of Professional Engineers 
(PSPE).  Mr. Petersohn further states that all facts and statements contained in the 
foregoing document are true and accurate to the best of his knowledge.  He believes, under 
penalty of perjury, the foregoing to be correct. 

Andrew M. Petersohn, P.E. 
Registered Professional Engineer 
Delaware license number 14438 

Executed this the 5th day of June, 2023. 
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October 5, 2023 
Sue Manchel 
Site Acquisition 
Verizon Wireless 
512 East Township Line Road 
Blue Bell, PA 19422 

Subject:  Radio Frequency Design Analysis 
“DOV – TIDEWATER” 
7 CLUBHOUSE DRIVE 
OCEAN VIEW, DE 19970 
Latitude:  N 38° 32' 10.92" (NAD 83) 
Longitude:  W 75° 06' 17.08" (NAD 83) 
14.7’ AMSL

Ms. Manchel: 

I have received and executed the request that I perform an independent evaluation and design 
review for the Verizon Wireless telecommunications facility proposed at the above referenced 
address.  The intention of this study is to provide an objective, professional opinion regarding the 
proposed facilities from a Radio Frequency design perspective.  Specifically, how the site 
complements the existing network and what service objectives it fulfills.  As a registered 
Professional Engineer, I am bound by a code of ethics to hold paramount the safety, health, and 
welfare of the public.  All statements and calculations offered herein are made in an objective and 
truthful manner pursuant to that code. 

Summary of Findings 
In my professional opinion, the proposed facility is extremely well suited to provide enhanced 
wireless service in the western portions of Ocean View that currently suffer from inadequate 
capacity and unreliable in-building coverage.  Currently, the nearby Verizon Wireless facilities are 
not providing adequate capacity or coverage into the targeted geography resulting in service issues.   
The proposed facility is the only feasible alternative that will satisfy the design objective for 
affected areas.  The design, location, and proposed antenna height is the least intrusive means of 
providing adequate service for Verizon Wireless subscribers in the targeted geography.  The 
proposed antenna height is the absolute minimum acceptable to achieve a high percentage of the 
site’s design goals.  

Sincerely, 

Andrew M. Petersohn, P.E. 
Registered Professional Engineer 
Delaware license number 14438 
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Existing Verizon Wireless Service 
Currently, Verizon has four (4) existing sites in the area immediately surrounding the 
proposed facility.  These sites would be the first-tier neighbors for the proposed facility.  
The details and locations of these sites can be seen below: 

Name Structure Type Antenna 
Centerline (ft) Street Address 

DOV BAYARD Monopole 120 Peppers Corner Road
MILLVILLE DE Monopole 105 SW Corner of Rt 26 and Rt 17

DOV HUDSON GENERAL Small Cell 50 60 Atlantic Avenue
BETHANY BEACH Lattice Tower 148 66 County Rd 361

Existing Verizon Wireless Coverage 
The in-building (green) and in-vehicle (yellow) coverage footprints from the above existing 
facilities are illustrated below in figure 1.  There is a significant gap in reliable in-building 
coverage in the mainly residential areas surrounding Bear Trap Dunes as well as the 
commercial areas along Atlantic Avenue. 

Figure 1 – Existing Coverage
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Proposed Verizon Wireless Coverage Improvement 
Figure 2 below illustrates the Verizon Wireless anticipated in-building coverage 
improvement.  The proposed facility will remedy the existing coverage issues and will 
enable reliable service inside the many residential and commercial uses in the surrounding 
areas.  Any decrease in the height of the proposed facility will significantly diminish the 
effectiveness of the proposed site. 

Figure 2 – Proposed Coverage
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Network Capacity 
The Verizon Wireless facilities currently serving the geography surrounding the proposed 
facility are approaching their data capacity upper-limit “ceiling”.  Spurred on by smart-
phones, tablets, data cards, and the various applications and content available, an explosion 
of data use over the past few years has left providers, equipment manufacturers, and the 
FCC looking for solutions and radio spectrum to address the demand. As illustrated below, 
Ericsson has recently predicted1 a three (3) fold increase in global mobile network data 
traffic between 2023 and 2028.  Because Verizon Wireless can only broadcast and receive 
in the bands for which they are licensed, there is a finite amount of data throughput that 
can be supported even using the most modern equipment offered by base-station 
manufacturers. The traffic demand in the area has already begun to overrun the available 
resources particularly during peak times of day. Without proper action, the data growth 
trend will result in a significant degradation in customer experience including services that 
affect public safety. 

1 Mobile data traffic forecast – Mobility Report - Ericsson
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Existing Verizon Wireless Capacity 
The best-server coverage footprint areas from the above on-air facilities are illustrated 
below in figure 3. The targeted areas in which the proposed facility is designed to provide 
capacity offload include the mainly residential areas surrounding the golf course and 
extending north to Atlantic Avenue and west toward route 17.  Demand in these areas is 
currently overburdening the “Bethany Beach” and “Millville” sites. 

Figure 3 – Existing Best Server Coverage 
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Proposed Verizon Wireless Capacity Upgrade 
Experience dictates that to effectively provide adequate service in a capacity starved area, 
a telecommunications facility must be located as close to the subscriber density as possible. 
Following this tenet ensures the two most important design criteria for this environment 
are met: First, that there is signal dominance in the congested area and second that there is 
adequate signal strength to penetrate the often-dense building materials typically found in 
an area of high subscriber density. As illustrated by the proposed site’s dominant service 
area (figure 4 below), the new facility will provide an effective capacity offload while 
providing in-building coverage to the general area.  Verizon Wireless mobile devices in 
the newly shaded coverage area will be served by the proposed facility when engaged in 
data-activity allowing the reduction of the data traffic load on the nearby sites.  Any 
decrease in the height of the proposed facility will decrease its offload area and diminish 
the effectiveness of the proposed site. 

Figure 4 – Proposed Best Server Coverage
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Reliable Service
The term “reliable” is used to describe areas where a Verizon Wireless subscriber has the 
ability to place, receive, and maintain a phone call.  Additionally, the concept of reliable 
service extends beyond just voice communication; access to the data network with a high 
probability of success and adequate throughput is now a pre-requisite to reliable service.  
Reliable service provided from a facility is affected by many factors including surrounding 
topography, clutter types, foliage, and subscriber loading during the site’s hour of heaviest 
use, its “busy hour”.  Because the network must maintain reliability under all conditions, 
these factors are taken into consideration when designing a new facility.   

Wireless Substitution 
According to the CDC2 70.7% of adults and 81.7% of children lived in wireless-only 
households during the first half of 2022.  The increase in the prevalence of adults living in 
wireless-only households is a continuation of the increasing trend that has been seen over 
time.  Demographic subgroups with the highest percentages of wireless-only adults include 
adults aged 25–29 (89%) and 30-34 (87.3%), and adults renting their homes (84.5%) As 
wireless substitution continues to spread, availability of in-building wireless service, both 
data and voice, becomes increasingly important.   

Emergency Services Implications 
Wireless devices are widely used by municipal emergency services for voice and data 
services including those that impact public safety.  Additionally enhanced 911 (E911) 
services, which allow a mobile caller to be located by the dispatch center, are dependent 
on an adequate service level to provide help in an emergency.  It is estimated that 
approximately 70% of 911 calls originate from mobile devices3.  In the service challenged 
areas, an unreliable level of wireless service could, in many cases, negatively affect the 
ability of an individual in need of emergency services who is dialing 911. 

2 https://www.cdc.gov/nchs/data/nhis/earlyrelease/wireless202212.pdf 
3 https://transition.fcc.gov/cgb/consumerfacts/wireless911srvc.pdf 
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Technical Parameters of Consideration 
The above calculations were based on the equipment configuration information furnished 
by representatives of Verizon Wireless.  Specifically, for this installation, Verizon Wireless 
plans to install up to twelve (12) new panel-style antennas at an antenna centerline height 
of 177’ above grade.  The antennas will be arranged with sector azimuths of 110°, 240°, 
and 350° in the horizontal plane with respect to true north.  Transmitting through these 
antennas will be four (4) LTE transmit paths in the 700 MHz band (per sector) at a 
cumulative maximum of 160 watts, up to four (4) LTE transmit paths in the 1900 MHz 
band (per sector) at a cumulative maximum of 160 watts, up to four (4) LTE and / or 5GNR 
transmit paths in the 850 MHz band (per sector) at a cumulative maximum of 160 watts, 
up to eight (8) LTE transmit paths in the 2100 MHz band (per sector) at a cumulative 
maximum of 160 watts, four (4) LTE transmit paths in the 3500 MHz band (per sector) at 
a cumulative maximum of 20 watts and up to sixty-four (64) 5GNR transmit paths in the 
3700 MHz ‘C’ band (per sector) at a cumulative maximum of 53 dBm radio power. 

Alternate Candidates Analysis 
It is Verizon Wireless policy and overwhelming preference to utilize existing, tall 
structures as antenna support platforms when their location, available attachment height, 
and structural capacity are congruent with Verizon’s network requirements.  This is 
because the co-location process is almost always less expensive, faster to market, and less 
involved from a permitting perspective than the construction of a new tower structure.  In 
this specific case, there are no existing tall structures that meet the Verizon Wireless 
requirements within the geography that would benefit the network.  The only existing, tall 
structure closer than Verizon’s first tier of neighboring sites is a water tower roughly one 
(1) mile due south of the proposed facility on Beaver Dam Road (illustrated in figure 5).  
This structure was ruled out as a potential candidate due to its proximity to the Verizon 
“Bethany Beach” site which poses two primary impediments for its consideration as a co-
location candidate.  First, as illustrated in figure 1 the water tower location is within the 
existing in-building coverage footprint provided by the Verizon “Bethany Beach” site so 
use of the water tower would result in overly redundant coverage.  In an overly redundant 
coverage situation, mobile devices in the area of excessive coverage overlap will “ping-
pong” between the two sites providing strong signal strength resulting in excessive 
overhead messaging as the system negotiates the back-and-forth handoffs.  This is an 
inefficient network design which also wastes precious radio frequency resources.  
Secondly, there would be a significant loss of in-building coverage to the dense residential 
areas surrounding the proposed facility relative to the currently proposed coverage 
improvement.  The water tank on Beaver Dam Road is too distant from the areas targeted 
for coverage improvement to provide strong in-building coverage, particularly the areas 
closest to route 26. 
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Figure 5 – Water Tower on Beaver Dam Rd
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consulting engineer possessing Master and Bachelor Degrees in Electrical Engineering 
from Lehigh University (2005 and 1999, respectively).  His corporation, dBm Engineering, 
P.C., has been retained by representatives of Verizon Wireless to perform a radio frequency 
design analysis for a proposed telecommunications facility. 

Mr. Petersohn also asserts that the calculations and/or measurements described in this 
report were made personally and in a truthful and objective manner.  Mr. Petersohn is a 
Registered Professional Engineer licensed in Pennsylvania, Delaware, Maryland, Virginia, 
New York, Florida and New Jersey.  He has over two decades of engineering experience 
in the field of wireless communications.  Mr. Petersohn is an active member of the National 
Society of Professional Engineers (NSPE) and the Pennsylvania Society of Professional 
Engineers (PSPE).  Mr. Petersohn further states that all facts and statements contained in 
the foregoing document are true and accurate to the best of his knowledge.   

Andrew M. Petersohn, P.E. 
Registered Professional Engineer 
Delaware license number 14438 

Executed this the 5th day of October, 2023. 
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6-port sector antenna, 2x 698–896 and 4x 1695–2360 MHz, 65° 
HPBW, 2x RET. Both high bands share the same electrical tilt.

Interleaved dipole technology providing for attractive, low wind load mechanical package
Internal SBT on low and high band allow remote RET control from the radio over the RF jumper 
cable
Separate RS-485 RET input/output for low and high band
One RET for low band and one RET for both high bands to ensure same tilt level for 4x Rx or 4x 
MIMO

General Specifications
Antenna Type Sector

Band Multiband

Color Light Gray (RAL 7035)

Grounding Type RF connector body grounded to reflector and mounting bracket

Performance Note Outdoor usage    |   Wind loading figures are validated by wind tunnel 
measurements described in white paper WP-112534-EN

Radome Material Fiberglass, UV resistant

Radiator Material Copper    |   Low loss circuit board

Reflector Material Aluminum

RF Connector Interface 4.3-10 Female

RF Connector Location Bottom

RF Connector Quantity, high band 4

RF Connector Quantity, low band 2

RF Connector Quantity, total 6

Remote Electrical Tilt (RET) Information
RET Interface 8-pin DIN Female    |   8-pin DIN Male

RET Interface, quantity 2 female    |   2 male

Input Voltage 10–30 Vdc

Internal Bias Tee Port 1    |   Port 3

Internal RET High band (1)    |   Low band (1)

Power Consumption, idle state, maximum 2 W

Power Consumption, normal conditions, maximum 13 W

3GPP/AISG 2.0 (Single RET)
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Protocol 3GPP/AISG 2.0 (Single RET)

Dimensions
Width 301 mm   |   11.85 in

Depth 180 mm   |   7.087 in

Length 2438 mm   |   95.984 in

Net Weight, without mounting kit 23.4 kg   |   51.588 lb

Array Layout

Electrical Specifications
Impedance 50 ohm

Operating Frequency Band 1695 – 2360 MHz    |   698 – 896 MHz

±45°
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Polarization ±45°

Total Input Power, maximum 900 W @ 50 °C

Electrical Specifications
Frequency Band, MHz 698–806 806–896 1695–1880 1850–1990 1920–2200 2300–2360

Gain, dBi 16 16.1 17.3 17.7 18.3 18.2

Beamwidth, Horizontal, 
degrees

65 62 74 66 62 59

Beamwidth, Vertical, degrees 9 7.9 5.6 5.2 4.9 4.5

Beam Tilt, degrees 0–11 0–11 0–7 0–7 0–7 0–7

USLS (First Lobe), dB 21 18 19 20 22 18

Front-to-Back Ratio at 180°, 
dB

35 31 33 29 29 30

Isolation, Cross Polarization, 
dB

25 25 25 25 25 25

Isolation, Inter-band, dB 30 30 30 30 30 30

VSWR | Return loss, dB 1.5 | 14.0 1.5 | 14.0 1.5 | 14.0 1.5 | 14.0 1.5 | 14.0 1.5 | 14.0

PIM, 3rd Order, 2 x 20 W, dBc -153 -153 -153 -153 -153 -153

Input Power per Port, 
maximum, watts

400 400 350 350 350 300

Electrical Specifications, BASTA
Frequency Band, MHz 698–806 806–896 1695–1880 1850–1990 1920–2200 2300–2360

Gain by all Beam Tilts, 
average, dBi

15.8 15.9 16.9 17.5 18 17.9

Gain by all Beam Tilts 
Tolerance, dB

±0.4 ±0.4 ±0.4 ±0.3 ±0.6 ±0.4

Gain by Beam Tilt, average, 
dBi

0 ° | 15.9
5 ° | 15.9
11 ° | 15.5

0 ° | 15.8
5 ° | 16.0
11 ° | 15.7

0 ° | 16.9
4 ° | 17.0
7 ° | 16.9

0 ° | 17.4
4 ° | 17.5
7 ° | 17.4

0 ° | 17.9
4 ° | 18.0
7 ° | 18.0

0 ° | 17.8
4 ° | 17.9
7 ° | 17.9

Beamwidth, Horizontal 
Tolerance, degrees

±1.2 ±1.6 ±5.3 ±3.4 ±6 ±3.1

Beamwidth, Vertical 
Tolerance, degrees

±0.6 ±0.4 ±0.3 ±0.2 ±0.2 ±0.2

USLS, beampeak to 20° above 
beampeak, dB

15 14 17 16 17 15

Front-to-Back Total Power at 
180° ± 30°, dB

25.6 23.8 28 25 25 24

CPR at Boresight, dB 18 26 20 25 20 17

15 9 11 10 8 2
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CPR at Sector, dB 15 9 11 10 8 2

Mechanical Specifications
Effective Projective Area (EPA), frontal 0.37 m²   |   3.983 ft²

Effective Projective Area (EPA), lateral 0.31 m²   |   3.337 ft²

Wind Loading @ Velocity, frontal 393.0 N @ 150 km/h (88.3 lbf @ 150 km/h)

Wind Loading @ Velocity, lateral 330.0 N @ 150 km/h (74.2 lbf @ 150 km/h)

Wind Loading @ Velocity, maximum 757.0 N @ 150 km/h (170.2 lbf @ 150 km/h)

Wind Loading @ Velocity, rear 398.0 N @ 150 km/h (89.5 lbf @ 150 km/h)

Wind Speed, maximum 241 km/h   |   149.75 mph

Packaging and Weights
Width, packed 380 mm   |   14.961 in

Depth, packed 295 mm   |   11.614 in

Length, packed 2571 mm   |   101.221 in

Weight, gross 35.9 kg   |   79.146 lb

Regulatory Compliance/Certifications
Agency Classification

CHINA-ROHS Above maximum concentration value

ISO 9001:2015 Designed, manufactured and/or distributed under this quality management system

ROHS Compliant/Exempted

UK-ROHS Compliant/Exempted

Included Products
BSAMNT-3 – Wide Profile Antenna Downtilt Mounting Kit for 2.4 - 4.5 in (60 - 115 mm) OD round members. 

Kit contains one scissor top bracket set and one bottom bracket set.

* Footnotes
Performance Note Severe environmental conditions may degrade optimum performance
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4' ↑ 10.5" x 25.5" @ 360°

9' ↑ 10.5" x 25.5" @ 90°,270°

140' ↑ 8" x 20"
 @ 60°,180°,300°

150' ↑ 8" x 20"
 @ 60°,180°,300°

160' ↑ 8" x 20"
 @ 60°,180°,300°

175' ↑ 8" x 20"
 @ 60°,180°,300°

Designed Appurtenance Loading

Elev Description Tx-Line

177 (1) 30,000 sq.in EPA (Verizon Specs.) (2)  2 Inch Conduit

162 (1) 25,000 sq.in. EPA (Verizon Specifications) (2)  2 Inch Conduit

152 (1) 25,000 sq.in. EPA (Verizon Specifications) (2)  2 Inch Conduit

142 (1) Dish Mount (Monopole Only) - Pipe Mount (up to 6' Dish)

142 (1) 4' H.P. Dish (1)  1 5/8"

Design Criteria - ANSI/TIA-222-H

Wind Speed (No Ice) 124 mph

Wind Speed (Ice) 40 mph

Design Ice Thickness 1.00 in

Risk Category II

Exposure Category C

Topographic Factor Procedure Method 1 (Simplified)

Topographic Category 1

Ground Elevation 12 ft

Seismic Importance Factor, Ie 1.00

0.2-sec Spectral Response, Ss 0.094 g

1-sec Spectral Response, S1 0.037 g

Site Class E

Seismic Design Category B

Basic Seismic Force-Resisting System Telecommunication Tower (Pole: Steel)

Limit State Load Combination Reactions

Load Combination Axial (kips) Shear (kips) Moment (ft-k) Deflection (ft) Sway (deg)

1.2 D + 1.0 Wo 63.25 52.32 7382.77 17.03 10.29

0.9 D + 1.0 Wo 47.53 52.62 7296.73 16.74 10.09

1.2 D + 1.0 Di + 1.0 Wi 91.56 8.7 1236.14 2.91 1.72

1.2 D + 1.0 Ev + 1.0 Eh 65.32 1.59 247.89 0.59 0.35

0.9 D - 1.0 Ev + 1.0 Eh 46.2 1.59 242.56 0.58 0.34

1.0 D + 1.0 Wo (Service @ 60 mph) 52.79 11.02 1553.96 3.67 2.19

Base Plate Dimensions

Shape Diameter Thickness Bolt Circle Bolt Qty Bolt Diameter

Round 71.75" 2.5" 66" 24 2.25"

Anchor Bolt Dimensions

Length Diameter Hole Diameter Weight Type Finish

84" 2.25" 2.625" 2906.4 A615-75 Galv

Notes

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) Full Height Step Bolts

5) This tower design and, if applicable, the foundation design(s) shown on the  
following page(s) also meet or exceed the requirements of the 2021  
International Building Code.

6) Tower Rating: 99.6%

Sabre Industries
7101 Southbridge Drive

P.O. Box 658

Sioux City, IA 51102-0658
Phone: (712) 258-6690

Fax: (712) 279-0814

Information contained herein is the sole property of Sabre Communications Corporation, constitutes a trade  

secret as defined by Iowa 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.

Job:

Customer:

Site Name:

Description:

Date: By:

24-3500-JDS

VERIZON WIRELESS

DOV Tidewater, DE

180' Monopole

1/16/2024 KJT

Page 1
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The foundation design is based on the 

geotechnical report by Delta Oaks Group, 

Project GEO23-20583-08, dated January 8, 

2024.

Concrete shall have a minimum 28-day 

compressive strength of 4,500 psi, in 

accordance with ACI 318-19.

All rebar to have a minimum of 3” concrete 

cover.

All exposed concrete corners to be chamfered 

3/4”.

Notes:

See the geotechnical report for drilled pier 

installation requirements, if specified.

Rebar to conform to ASTM specification A615 

Grade 60.

Pier
(50) #11 vertical rebar w/ #5 ties, (2) within top 5” 

of pier, then 7” C/C

This foundation is designed for a max 

capacity ratio of 95%.

No.: 24-3500-JDS

Date: 01/16/24

By: KJT

Rebar Schedule for Pier

Customer: VERIZON WIRELESS

Site: DOV Tidewater, DE

180’ Monopole

The bottom anchor bolt template shall be 

positioned as closely as possible to the 

bottom of the anchor bolts.
ELEVATION VIEW

(64.23 Cu. Yds.)

(1 REQUIRED; NOT TO SCALE)
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 180' Monopole / DOV Tidewater, DE                                              

 

* All pole diameters shown on the following pages are across corners.

   See profile drawing for widths across flats.

 POLE GEOMETRY                                                                  

 =============                                                                  

                                                                                

   ELEV SECTION No.  OUTSIDE   THICK   RESISTANCES  SPLICE ...OVERLAP...   w/t  

� �        NAME    SIDE    DIAM   -NESS   *Pn   *Mn  TYPE   LENGTH  RATIO        

     ft                   in      in   kip  ft-kip            ft                

                                                                                

  179.0 ...........................................       

                       24.37   0.250  1400.1  682.2

        A         18                                                      15.7

                       30.97   0.250  1675.4 1042.2

  147.5 ...........................................

                       30.97   0.250  1675.4 1042.2

        A/B       18                                  SLIP     4.50   1.74

                       31.43   0.375  2703.6 1693.0

  143.0 ...........................................

                       31.43   0.375  2703.6 1693.0

        B         18                                                      13.6

                       40.49   0.375  3403.9 2760.9

   99.7 ...........................................

                       40.49   0.375  3403.9 2760.9

        B/C       18                                  SLIP     5.75   1.71

                       40.95   0.438  4115.7 3367.0

   94.0 ...........................................

                       40.95   0.438  4115.7 3367.0

        C         18                                                      15.4

                       49.48   0.438  4786.5 4748.9

   53.2 ...........................................

                       49.48   0.438  4786.5 4748.9

        C/D       18                                  SLIP     7.00   1.70

                       50.09   0.500  5709.9 5721.4

   46.2 ...........................................

                       50.09   0.500  5709.9 5721.4

        D         18                                                      16.6

                       59.78   0.500  6496.1 7794.6

    0.0 ...........................................       

 

 POLE ASSEMBLY                                                                  

 =============                                                                  

                                                                                

SECTION     BASE  .............BOLTS AT BASE OF SECTION............     CALC    

   NAME     ELEV  NUMBER   TYPE        DIAM   STRENGTH  THREADS IN      BASE    

                                                        SHEAR PLANE     ELEV    

              ft                         in        ksi                    ft    

                                                                                

 A       143.000       0   A325        0.00       92.0            0  143.000

 B        94.000       0   A325        0.00       92.0            0   94.000

 C        46.250       0   A325        0.00       92.0            0   46.250

 D         0.000       0   A325        0.00       92.0            0    0.000

 

 POLE SECTIONS                                                                  

 =============                                                                  
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SECTION No.of  LENGTH OUTSIDE.DIAMETER   BEND    MAT-   FLANGE.ID   FLANGE.WELD 

   NAME SIDES              BOT     TOP   RAD     ERIAL  BOT   TOP  ..GROUP.ID.. 

                            *       *            ID                  BOT    TOP 

                   ft       in      in     in                                   

                                                                                

 A          18   36.00   31.93   24.37   0.625      1    0    0      0      0

 B          18   53.50   41.70   30.47   0.625      2    0    0      0      0

 C          18   53.50   50.96   39.74   0.625      3    0    0      0      0

 D          18   53.25   59.78   48.61   0.625      4    0    0      0      0

 

                                                                                

          * - Diameter of circumscribed circle                                  

                                                                                

 

 MATERIAL TYPES                                                                 

 ==============                                                                 

                                                                                

TYPE OF      TYPE  NO OF  ORIENT  HEIGHT   WIDTH     .THICKNESS.   IRREGULARITY 

SHAPE         NO   ELEM.                             WEB  FLANGE   .PROJECTION. 

                                                                   % OF  ORIENT 

                                                                   AREA         

                          &  deg      in      in      in      in            deg 

                                                                                

PL               1     1     0.0   31.93    0.25   0.250   0.250   0.00     0.0

PL               2     1     0.0   41.70    0.38   0.375   0.375   0.00     0.0

PL               3     1     0.0   50.96    0.44   0.438   0.438   0.00     0.0

PL               4     1     0.0   59.78    0.50   0.500   0.500   0.00     0.0

 

                                                                                

     & - With respect to vertical                                               

                                                                                

 

 MATERIAL PROPERTIES                                                            

 ===================                                                            

                                                                                

  MATERIAL    ELASTIC      UNIT        .. STRENGTH ..         THERMAL           

  TYPE NO.    MODULUS    WEIGHT        Fu         Fy      COEFFICIENT           

                  ksi       pcf       ksi        ksi           /deg             

                                                                                

         1    29000.0     490.0       80.0       65.0      0.00001170

         2    29000.0     490.0       80.0       65.0      0.00001170

         3    29000.0     490.0       80.0       65.0      0.00001170

         4    29000.0     490.0       80.0       65.0      0.00001170

* Only 5 condition(s) shown in full

* Some concentrated wind loads may have been derived from full-scale wind tunnel testing

================================================================================

 LOADING CONDITION  A    =======================================================

�124 mph wind with no ice. Wind Azimuth: 0  (1.2 D + 1.0 Wo)                     

 

 LOADS ON POLE                                                                  

 =============                                                                  

                                                                                

 LOAD      ELEV  APPLY..LOAD..AT   LOAD  ......FORCES......  ......MOMENTS..... 

 TYPE              RADIUS    AZI    AZI     HORIZ      DOWN  VERTICAL   TORSNAL 

             ft        ft                     kip       kip    ft-kip    ft-kip 

                                                                                

 C      176.000      0.00    0.0    0.0    0.0000    1.5430    0.0000    0.0000

 C      176.000      0.00    0.0    0.0   12.2256    4.8000    0.0000    0.0000

 C      174.500      0.00    0.0    0.0    0.0384    0.0151    0.0000    0.0000

 C      165.000      0.00    0.0    0.0    0.0422    0.0168    0.0000    0.0000

 C      161.000      0.00    0.0    0.0    0.0000    1.4115    0.0000    0.0000
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 C      161.000      0.00    0.0    0.0    9.9999    4.8000    0.0000    0.0000

 C      155.000      0.00    0.0    0.0    0.0417    0.0168    0.0000    0.0000

 C      151.000      0.00    0.0    0.0    0.0000    1.3238    0.0000    0.0000

 C      151.000      0.00    0.0    0.0    9.8667    4.8000    0.0000    0.0000

 C      145.000      0.00    0.0    0.0    0.0411    0.0168    0.0000    0.0000

 C      141.000      0.00    0.0    0.0    0.0000    0.1760    0.0000    0.0000

 C      135.000      0.00    0.0    0.0    0.0405    0.0168    0.0000    0.0000

 C      125.000      0.00    0.0    0.0    0.0398    0.0168    0.0000    0.0000

 C      115.000      0.00    0.0    0.0    0.0391    0.0168    0.0000    0.0000

 C      105.000      0.00    0.0    0.0    0.0384    0.0168    0.0000    0.0000

 C       95.000      0.00    0.0    0.0    0.0376    0.0168    0.0000    0.0000

 C       85.000      0.00    0.0    0.0    0.0367    0.0168    0.0000    0.0000

 C       75.000      0.00    0.0    0.0    0.0358    0.0168    0.0000    0.0000

 C       65.000      0.00    0.0    0.0    0.0347    0.0168    0.0000    0.0000

 C       55.000      0.00    0.0    0.0    0.0335    0.0168    0.0000    0.0000

 C       45.000      0.00    0.0    0.0    0.0321    0.0168    0.0000    0.0000

 C       35.000      0.00    0.0    0.0    0.0305    0.0168    0.0000    0.0000

 C       25.000      0.00    0.0    0.0    0.0284    0.0168    0.0000    0.0000

 C       15.000      0.00    0.0    0.0    0.0255    0.0168    0.0000    0.0000

 

 D      179.000      0.00  180.0    0.0    0.0783    0.0806    0.0000    0.0000

 D      147.500      0.00  180.0    0.0    0.0894    0.0945    0.0000    0.0000

 D      147.500      0.00  180.0    0.0    0.0931    0.2460    0.0000    0.0000

 D      143.000      0.00  180.0    0.0    0.0931    0.2460    0.0000    0.0000

 D      143.000      0.00  180.0    0.0    0.0961    0.1560    0.0000    0.0000

 D      128.583      0.00  180.0    0.0    0.0961    0.1560    0.0000    0.0000

 D      128.583      0.00  180.0    0.0    0.1025    0.1703    0.0000    0.0000

 D      114.167      0.00  180.0    0.0    0.1025    0.1703    0.0000    0.0000

 D      114.167      0.00  180.0    0.0    0.1082    0.1846    0.0000    0.0000

 D       99.750      0.00  180.0    0.0    0.1082    0.1846    0.0000    0.0000

 D       99.750      0.00  180.0    0.0    0.1118    0.4177    0.0000    0.0000

 D       94.000      0.00  180.0    0.0    0.1118    0.4177    0.0000    0.0000

 D       94.000      0.00  180.0    0.0    0.1127    0.2343    0.0000    0.0000

 D       80.417      0.00  180.0    0.0    0.1127    0.2343    0.0000    0.0000

 D       80.417      0.00  180.0    0.0    0.1162    0.2501    0.0000    0.0000

 D       66.833      0.00  180.0    0.0    0.1162    0.2501    0.0000    0.0000

 D       66.833      0.00  180.0    0.0    0.1184    0.2658    0.0000    0.0000

 D       53.250      0.00  180.0    0.0    0.1184    0.2658    0.0000    0.0000

 D       53.250      0.00  180.0    0.0    0.1190    0.5897    0.0000    0.0000

 D       46.250      0.00  180.0    0.0    0.1190    0.5897    0.0000    0.0000

 D       46.250      0.00  180.0    0.0    0.1171    0.3243    0.0000    0.0000

 D       11.562      0.00  180.0    0.0    0.1079    0.3550    0.0000    0.0000

 D       11.562      0.00  180.0    0.0    0.1075    0.3703    0.0000    0.0000

 D        0.000      0.00  180.0    0.0    0.1075    0.3703    0.0000    0.0000

 

 ANTENNA LOADING                                                                

 ===============                                                                

                                                                                

 .......ANTENNA.................  ATTACHMENT   ...........ANTENNA FORCES......  

 TYPE                 ELEV   AZI  RAD    AZI   AXIAL    SHEAR  GRAVITY  TORSION 

                        ft         ft            kip      kip      kip   ft-kip 

                                                                                

 HP                  141.0   0.0  2.0    0.0    0.89     0.00     0.20     0.00

 

================================================================================

 LOADING CONDITION  M    =======================================================

�124 mph wind with no ice. Wind Azimuth: 0  (0.9 D + 1.0 Wo)                     

 

 LOADS ON POLE                                                                  

 =============                                                                  

                                                                                

 LOAD      ELEV  APPLY..LOAD..AT   LOAD  ......FORCES......  ......MOMENTS..... 

 TYPE              RADIUS    AZI    AZI     HORIZ      DOWN  VERTICAL   TORSNAL 

             ft        ft                     kip       kip    ft-kip    ft-kip 
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 C      176.000      0.00    0.0    0.0    0.0000    1.1573    0.0000    0.0000

 C      176.000      0.00    0.0    0.0   12.2256    3.6000    0.0000    0.0000

 C      174.500      0.00    0.0    0.0    0.0384    0.0113    0.0000    0.0000

 C      165.000      0.00    0.0    0.0    0.0422    0.0126    0.0000    0.0000

 C      161.000      0.00    0.0    0.0    0.0000    1.0586    0.0000    0.0000

 C      161.000      0.00    0.0    0.0    9.9999    3.6000    0.0000    0.0000

 C      155.000      0.00    0.0    0.0    0.0417    0.0126    0.0000    0.0000

 C      151.000      0.00    0.0    0.0    0.0000    0.9929    0.0000    0.0000

 C      151.000      0.00    0.0    0.0    9.8667    3.6000    0.0000    0.0000

 C      145.000      0.00    0.0    0.0    0.0411    0.0126    0.0000    0.0000

 C      141.000      0.00    0.0    0.0    0.0000    0.1320    0.0000    0.0000

 C      135.000      0.00    0.0    0.0    0.0405    0.0126    0.0000    0.0000

 C      125.000      0.00    0.0    0.0    0.0398    0.0126    0.0000    0.0000

 C      115.000      0.00    0.0    0.0    0.0391    0.0126    0.0000    0.0000

 C      105.000      0.00    0.0    0.0    0.0384    0.0126    0.0000    0.0000

 C       95.000      0.00    0.0    0.0    0.0376    0.0126    0.0000    0.0000

 C       85.000      0.00    0.0    0.0    0.0367    0.0126    0.0000    0.0000

 C       75.000      0.00    0.0    0.0    0.0358    0.0126    0.0000    0.0000

 C       65.000      0.00    0.0    0.0    0.0347    0.0126    0.0000    0.0000

 C       55.000      0.00    0.0    0.0    0.0335    0.0126    0.0000    0.0000

 C       45.000      0.00    0.0    0.0    0.0321    0.0126    0.0000    0.0000

 C       35.000      0.00    0.0    0.0    0.0305    0.0126    0.0000    0.0000

 C       25.000      0.00    0.0    0.0    0.0284    0.0126    0.0000    0.0000

 C       15.000      0.00    0.0    0.0    0.0255    0.0126    0.0000    0.0000

 

 D      179.000      0.00  180.0    0.0    0.0783    0.0604    0.0000    0.0000

 D      147.500      0.00  180.0    0.0    0.0894    0.0709    0.0000    0.0000

 D      147.500      0.00  180.0    0.0    0.0931    0.1845    0.0000    0.0000

 D      143.000      0.00  180.0    0.0    0.0931    0.1845    0.0000    0.0000

 D      143.000      0.00  180.0    0.0    0.0961    0.1170    0.0000    0.0000

 D      128.583      0.00  180.0    0.0    0.0961    0.1170    0.0000    0.0000

 D      128.583      0.00  180.0    0.0    0.1025    0.1277    0.0000    0.0000

 D      114.167      0.00  180.0    0.0    0.1025    0.1277    0.0000    0.0000

 D      114.167      0.00  180.0    0.0    0.1082    0.1385    0.0000    0.0000

 D       99.750      0.00  180.0    0.0    0.1082    0.1385    0.0000    0.0000

 D       99.750      0.00  180.0    0.0    0.1118    0.3133    0.0000    0.0000

 D       94.000      0.00  180.0    0.0    0.1118    0.3133    0.0000    0.0000

 D       94.000      0.00  180.0    0.0    0.1127    0.1757    0.0000    0.0000

 D       80.417      0.00  180.0    0.0    0.1127    0.1757    0.0000    0.0000

 D       80.417      0.00  180.0    0.0    0.1162    0.1875    0.0000    0.0000

 D       66.833      0.00  180.0    0.0    0.1162    0.1875    0.0000    0.0000

 D       66.833      0.00  180.0    0.0    0.1184    0.1994    0.0000    0.0000

 D       53.250      0.00  180.0    0.0    0.1184    0.1994    0.0000    0.0000

 D       53.250      0.00  180.0    0.0    0.1190    0.4423    0.0000    0.0000

 D       46.250      0.00  180.0    0.0    0.1190    0.4423    0.0000    0.0000

 D       46.250      0.00  180.0    0.0    0.1171    0.2432    0.0000    0.0000

 D       11.562      0.00  180.0    0.0    0.1079    0.2662    0.0000    0.0000

 D       11.562      0.00  180.0    0.0    0.1075    0.2777    0.0000    0.0000

 D        0.000      0.00  180.0    0.0    0.1075    0.2777    0.0000    0.0000

 

 ANTENNA LOADING                                                                

 ===============                                                                

                                                                                

 .......ANTENNA.................  ATTACHMENT   ...........ANTENNA FORCES......  

 TYPE                 ELEV   AZI  RAD    AZI   AXIAL    SHEAR  GRAVITY  TORSION 

                        ft         ft            kip      kip      kip   ft-kip 

                                                                                

 HP                  141.0   0.0  2.0    0.0    0.89     0.00     0.15     0.00

 

================================================================================

 LOADING CONDITION  Y    =======================================================

�40 mph wind with 1 ice. Wind Azimuth: 0  (1.2 D + 1.0 Di + 1.0 Wi)              

 

 LOADS ON POLE                                                                  

 =============                                                                  
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 LOAD      ELEV  APPLY..LOAD..AT   LOAD  ......FORCES......  ......MOMENTS..... 

 TYPE              RADIUS    AZI    AZI     HORIZ      DOWN  VERTICAL   TORSNAL 

             ft        ft                     kip       kip    ft-kip    ft-kip 

                                                                                

 C      176.000      0.00    0.0    0.0    0.0000    1.5430    0.0000    0.0000

 C      176.000      0.00    0.0    0.0    1.5732   10.7145    0.0000    0.0000

 C      174.500      0.00    0.0    0.0    0.0226    0.0271    0.0000    0.0000

 C      165.000      0.00    0.0    0.0    0.0247    0.0288    0.0000    0.0000

 C      161.000      0.00    0.0    0.0    0.0000    1.4115    0.0000    0.0000

 C      161.000      0.00    0.0    0.0    1.5286   10.6623    0.0000    0.0000

 C      155.000      0.00    0.0    0.0    0.0243    0.0288    0.0000    0.0000

 C      151.000      0.00    0.0    0.0    0.0000    1.3238    0.0000    0.0000

 C      151.000      0.00    0.0    0.0    1.5051   10.6251    0.0000    0.0000

 C      145.000      0.00    0.0    0.0    0.0238    0.0288    0.0000    0.0000

 C      141.000      0.00    0.0    0.0    0.0000    0.1760    0.0000    0.0000

 C      135.000      0.00    0.0    0.0    0.0233    0.0288    0.0000    0.0000

 C      125.000      0.00    0.0    0.0    0.0228    0.0288    0.0000    0.0000

 C      115.000      0.00    0.0    0.0    0.0223    0.0288    0.0000    0.0000

 C      105.000      0.00    0.0    0.0    0.0217    0.0288    0.0000    0.0000

 C       95.000      0.00    0.0    0.0    0.0211    0.0288    0.0000    0.0000

 C       85.000      0.00    0.0    0.0    0.0204    0.0288    0.0000    0.0000

 C       75.000      0.00    0.0    0.0    0.0197    0.0288    0.0000    0.0000

 C       65.000      0.00    0.0    0.0    0.0189    0.0288    0.0000    0.0000

 C       55.000      0.00    0.0    0.0    0.0180    0.0288    0.0000    0.0000

 C       45.000      0.00    0.0    0.0    0.0169    0.0288    0.0000    0.0000

 C       35.000      0.00    0.0    0.0    0.0157    0.0288    0.0000    0.0000

 C       25.000      0.00    0.0    0.0    0.0143    0.0288    0.0000    0.0000

 C       15.000      0.00    0.0    0.0    0.0123    0.0288    0.0000    0.0000

 

 D      179.000      0.00  180.0    0.0    0.0155    0.1190    0.0000    0.0000

 D      147.500      0.00  180.0    0.0    0.0175    0.1387    0.0000    0.0000

 D      147.500      0.00  180.0    0.0    0.0182    0.2923    0.0000    0.0000

 D      143.000      0.00  180.0    0.0    0.0182    0.2923    0.0000    0.0000

 D      143.000      0.00  180.0    0.0    0.0187    0.2040    0.0000    0.0000

 D      128.583      0.00  180.0    0.0    0.0187    0.2040    0.0000    0.0000

 D      128.583      0.00  180.0    0.0    0.0198    0.2220    0.0000    0.0000

 D      114.167      0.00  180.0    0.0    0.0198    0.2220    0.0000    0.0000

 D      114.167      0.00  180.0    0.0    0.0208    0.2398    0.0000    0.0000

 D       99.750      0.00  180.0    0.0    0.0208    0.2398    0.0000    0.0000

 D       99.750      0.00  180.0    0.0    0.0214    0.4752    0.0000    0.0000

 D       94.000      0.00  180.0    0.0    0.0214    0.4752    0.0000    0.0000

 D       94.000      0.00  180.0    0.0    0.0215    0.2929    0.0000    0.0000

 D       80.417      0.00  180.0    0.0    0.0215    0.2929    0.0000    0.0000

 D       80.417      0.00  180.0    0.0    0.0221    0.3114    0.0000    0.0000

 D       66.833      0.00  180.0    0.0    0.0221    0.3114    0.0000    0.0000

 D       66.833      0.00  180.0    0.0    0.0225    0.3297    0.0000    0.0000

 D       53.250      0.00  180.0    0.0    0.0225    0.3297    0.0000    0.0000

 D       53.250      0.00  180.0    0.0    0.0225    0.6551    0.0000    0.0000

 D       46.250      0.00  180.0    0.0    0.0225    0.6551    0.0000    0.0000

 D       46.250      0.00  180.0    0.0    0.0219    0.3908    0.0000    0.0000

 D        0.000      0.00  180.0    0.0    0.0200    0.4335    0.0000    0.0000

 

 ANTENNA LOADING                                                                

 ===============                                                                

                                                                                

 .......ANTENNA.................  ATTACHMENT   ...........ANTENNA FORCES......  

 TYPE                 ELEV   AZI  RAD    AZI   AXIAL    SHEAR  GRAVITY  TORSION 

                        ft         ft            kip      kip      kip   ft-kip 

                                                                                

 HP                  141.0   0.0  2.0    0.0    0.10     0.00     0.57     0.00

 

================================================================================

 LOADING CONDITION  AK   =======================================================

�Seismic - Azimuth: 0  (1.2 D + 1.0 Ev + 1.0 Eh)                            
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 LOADS ON POLE                                                                  

 =============                                                                  

                                                                                

 LOAD      ELEV  APPLY..LOAD..AT   LOAD  ......FORCES......  ......MOMENTS..... 

 TYPE              RADIUS    AZI    AZI     HORIZ      DOWN  VERTICAL   TORSNAL 

             ft        ft                     kip       kip    ft-kip    ft-kip 

                                                                                

 C      176.000      0.00    0.0    0.0    0.0931    1.5817    0.0000    0.0000

 C      176.000      0.00    0.0    0.0    0.2897    4.9200    0.0000    0.0000

 C      174.500      0.00    0.0    0.0    0.0009    0.0155    0.0000    0.0000

 C      165.000      0.00    0.0    0.0    0.0009    0.0172    0.0000    0.0000

 C      161.000      0.00    0.0    0.0    0.1614    3.2756    0.0000    0.0000

 C      161.000      0.00    0.0    0.0    0.0713    1.4469    0.0000    0.0000

 C      161.000      0.00    0.0    0.0    0.2424    4.9200    0.0000    0.0000

 C      155.000      0.00    0.0    0.0    0.0008    0.0172    0.0000    0.0000

 C      151.000      0.00    0.0    0.0    0.0588    1.3569    0.0000    0.0000

 C      151.000      0.00    0.0    0.0    0.2133    4.9200    0.0000    0.0000

 C      145.000      0.00    0.0    0.0    0.0007    0.0172    0.0000    0.0000

 C      141.000      0.00    0.0    0.0    0.0268    0.7097    0.0000    0.0000

 C      141.000      0.00    0.0    0.0    0.0068    0.1803    0.0000    0.0000

 C      135.000      0.00    0.0    0.0    0.0006    0.0172    0.0000    0.0000

 C      125.000      0.00    0.0    0.0    0.0005    0.0172    0.0000    0.0000

 C      120.750      0.00    0.0    0.0    0.2592    9.3504    0.0000    0.0000

 C      115.000      0.00    0.0    0.0    0.0004    0.0172    0.0000    0.0000

 C      105.000      0.00    0.0    0.0    0.0004    0.0172    0.0000    0.0000

 C       95.000      0.00    0.0    0.0    0.0003    0.0172    0.0000    0.0000

 C       85.000      0.00    0.0    0.0    0.0002    0.0172    0.0000    0.0000

 C       75.000      0.00    0.0    0.0    0.0002    0.0172    0.0000    0.0000

 C       73.000      0.00    0.0    0.0    0.1389   13.7149    0.0000    0.0000

 C       65.000      0.00    0.0    0.0    0.0001    0.0172    0.0000    0.0000

 C       55.000      0.00    0.0    0.0    0.0001    0.0172    0.0000    0.0000

 C       45.000      0.00    0.0    0.0    0.0001    0.0172    0.0000    0.0000

 C       35.000      0.00    0.0    0.0    0.0000    0.0172    0.0000    0.0000

 C       26.620      0.00    0.0    0.0    0.0251   18.6527    0.0000    0.0000

 C       25.000      0.00    0.0    0.0    0.0000    0.0172    0.0000    0.0000

 C       15.000      0.00    0.0    0.0    0.0000    0.0172    0.0000    0.0000

 

 D      179.000      0.00  180.0  180.0    0.0000    0.0000    0.0000    0.0000

 D        0.000      0.00  180.0  180.0    0.0000    0.0000    0.0000    0.0000

 

 ANTENNA LOADING                                                                

 ===============                                                                

                                                                                

 .......ANTENNA.................  ATTACHMENT   ...........ANTENNA FORCES......  

 TYPE                 ELEV   AZI  RAD    AZI   AXIAL    SHEAR  GRAVITY  TORSION 

                        ft         ft            kip      kip      kip   ft-kip 

                                                                                

 HP                  141.0   0.0  2.0    0.0    0.00     0.00     0.00     0.00

 

================================================================================

 LOADING CONDITION  AL   =======================================================

�Seismic - Azimuth: 0  (0.9 D - 1.0 Ev + 1.0 Eh)                            

 

 LOADS ON POLE                                                                  

 =============                                                                  

                                                                                

 LOAD      ELEV  APPLY..LOAD..AT   LOAD  ......FORCES......  ......MOMENTS..... 

 TYPE              RADIUS    AZI    AZI     HORIZ      DOWN  VERTICAL   TORSNAL 

             ft        ft                     kip       kip    ft-kip    ft-kip 

                                                                                

 C      176.000      0.00    0.0    0.0    0.0931    1.1187    0.0000    0.0000

 C      176.000      0.00    0.0    0.0    0.2897    3.4800    0.0000    0.0000

 C      174.500      0.00    0.0    0.0    0.0009    0.0109    0.0000    0.0000

 C      165.000      0.00    0.0    0.0    0.0009    0.0122    0.0000    0.0000
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 C      161.000      0.00    0.0    0.0    0.1614    2.3169    0.0000    0.0000

 C      161.000      0.00    0.0    0.0    0.0713    1.0234    0.0000    0.0000

 C      161.000      0.00    0.0    0.0    0.2424    3.4800    0.0000    0.0000

 C      155.000      0.00    0.0    0.0    0.0008    0.0122    0.0000    0.0000

 C      151.000      0.00    0.0    0.0    0.0588    0.9598    0.0000    0.0000

 C      151.000      0.00    0.0    0.0    0.2133    3.4800    0.0000    0.0000

 C      145.000      0.00    0.0    0.0    0.0007    0.0122    0.0000    0.0000

 C      141.000      0.00    0.0    0.0    0.0268    0.5020    0.0000    0.0000

 C      141.000      0.00    0.0    0.0    0.0068    0.1275    0.0000    0.0000

 C      135.000      0.00    0.0    0.0    0.0006    0.0122    0.0000    0.0000

 C      125.000      0.00    0.0    0.0    0.0005    0.0122    0.0000    0.0000

 C      120.750      0.00    0.0    0.0    0.2592    6.6136    0.0000    0.0000

 C      115.000      0.00    0.0    0.0    0.0004    0.0122    0.0000    0.0000

 C      105.000      0.00    0.0    0.0    0.0004    0.0122    0.0000    0.0000

 C       95.000      0.00    0.0    0.0    0.0003    0.0122    0.0000    0.0000

 C       85.000      0.00    0.0    0.0    0.0002    0.0122    0.0000    0.0000

 C       75.000      0.00    0.0    0.0    0.0002    0.0122    0.0000    0.0000

 C       73.000      0.00    0.0    0.0    0.1389    9.7008    0.0000    0.0000

 C       65.000      0.00    0.0    0.0    0.0001    0.0122    0.0000    0.0000

 C       55.000      0.00    0.0    0.0    0.0001    0.0122    0.0000    0.0000

 C       45.000      0.00    0.0    0.0    0.0001    0.0122    0.0000    0.0000

 C       35.000      0.00    0.0    0.0    0.0000    0.0122    0.0000    0.0000

 C       26.620      0.00    0.0    0.0    0.0251   13.1934    0.0000    0.0000

 C       25.000      0.00    0.0    0.0    0.0000    0.0122    0.0000    0.0000

 C       15.000      0.00    0.0    0.0    0.0000    0.0122    0.0000    0.0000

 

 D      179.000      0.00  180.0  180.0    0.0000    0.0000    0.0000    0.0000

 D        0.000      0.00  180.0  180.0    0.0000    0.0000    0.0000    0.0000

 

 ANTENNA LOADING                                                                

 ===============                                                                

                                                                                

 .......ANTENNA.................  ATTACHMENT   ...........ANTENNA FORCES......  

 TYPE                 ELEV   AZI  RAD    AZI   AXIAL    SHEAR  GRAVITY  TORSION 

                        ft         ft            kip      kip      kip   ft-kip 

                                                                                

 HP                  141.0   0.0  2.0    0.0    0.00     0.00     0.00     0.00

 

 ===============================================================================

 ===============================================================================

 ===============================================================================

 (USA 222-H) - Monopole Spatial Analysis               (c)2017      Guymast Inc. 

 Tel:(416)736-7453             Fax:(416)736-4372             Web:www.guymast.com

 Processed under license at:

 Sabre Towers and Poles                            on: 16 jan 2024  at: 10:31:09

 ===============================================================================

 180' Monopole / DOV Tidewater, DE                                              

 

 MAXIMUM POLE DEFORMATIONS CALCULATED(w.r.t. wind direction)                    

 ===========================================================                    

                                                                                

   MAST   .......DEFLECTIONS (ft).........   .........ROTATIONS (deg).........  

   ELEV   ..... HORIZONTAL ......     DOWN   ........ TILT ..........    TWIST  

     ft        ALONG       ACROSS                  ALONG       ACROSS           

                                                                                

                                                                                

  179.0       17.03A        0.16I    2.23L        10.29F        0.08I    0.01E 

         ......................................................................

  168.5       15.20A        0.14I    1.90L        10.22F        0.08I    0.01E 

  158.0       13.41A        0.13I    1.58L         9.96F        0.08I    0.01E 

         ......................................................................
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  147.5       11.67A        0.11I    1.29L         9.46F        0.08I    0.01E 

  143.0       10.96A        0.11I    1.17L         9.26F        0.08I    0.01E 

         ......................................................................

  128.6        8.78A        0.09I    0.84L         8.40F        0.08I    0.01E 

  114.2        6.83A        0.07I    0.57L         7.38A        0.07I    0.00E 

         ......................................................................

   99.7        5.14A       -0.05K    0.37L         6.28A        0.06I    0.00E 

   94.0        4.53A       -0.05K    0.30L         5.90A        0.06I    0.00E 

         ......................................................................

   80.4        3.26A       -0.03K    0.18L         4.93A        0.05I    0.00E 

   66.8        2.21A       -0.02K    0.10L         3.98A       -0.04K    0.00E 

         ......................................................................

   53.2        1.38A       -0.01K    0.05L         3.05A       -0.03K    0.00E 

   46.2        1.04A       -0.01K    0.03A         2.64A       -0.03K    0.00E 

         ......................................................................

   34.7        0.58A       -0.01K    0.01A         1.94A       -0.02K    0.00E 

   23.1        0.25A        0.00K    0.00A         1.27A       -0.01K    0.00E 

         ......................................................................

   11.6        0.06A        0.00K    0.00A         0.62A       -0.01K    0.00E 

    0.0        0.00A        0.00A    0.00A         0.00A        0.00A    0.00A 

         ......................................................................

 

 MAXIMUM ANTENNA AND REFLECTOR ROTATIONS                                        

 =======================================                                        

                                                                                

                                                                                

    ELEV   ANT  ANT                   .... BEAM DEFLECTIONS (deg) ...........   

           AZI  TYPE                  ROLL        YAW      PITCH      TOTAL     

     ft    deg                                                                  

                                                                                

                                                                                

   141.0   0.0  HP                  -9.089 J    0.633 C    9.137 A    9.137 A 

 

 MAXIMUM POLE FORCES CALCULATED(w.r.t. to wind direction)                       

 ========================================================                       

                                                                                

   MAST       TOTAL    SHEAR.w.r.t.WIND.DIR   MOMENT.w.r.t.WIND.DIR     TORSION 

   ELEV       AXIAL       ALONG      ACROSS       ALONG      ACROSS             

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

                                                                                

                                                                                

  179.0   ......................................................................

           -0.02 J      0.01 E      0.00 Q     -0.04 O      0.02 H      0.00 H 

 

           13.57 AF    13.10 E      0.00 Q   -102.32 L      0.08 L     -0.15 O 

  168.5   ......................................................................

           13.57 AG    13.10 O     -0.01 T   -102.30 L      0.09 L     -0.15 O 

 

           27.02 AG    24.01 O     -0.01 T   -286.39 L      0.24 K     -0.42 O 

  158.0   ......................................................................

           27.02 AG    24.04 A      0.02 B   -286.39 L      0.23 K     -0.42 O 

 

           40.42 AG    34.85 A      0.02 B   -599.14 A      0.52 L     -0.89 O 

  147.5   ......................................................................

           40.42 AJ    34.98 T      0.08 X   -599.36 B      0.57 K     -0.87 O 

 

           41.77 AJ    35.44 T      0.08 X   -768.86 L     -0.74 I     -1.16 O 

  143.0   ......................................................................

           41.77 Y     35.49 F      0.27 I   -768.50 A     -0.79 I     -1.15 O 

 

           45.49 Y     37.60 M      0.55 I  -1337.81 F     -8.58 I      1.66 E 
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  128.6   ......................................................................

           45.49 Y     37.66 M      0.51 I  -1337.78 F     -8.61 I      1.67 E 

 

           48.75 Y     39.21 M      0.51 I  -1931.15 F    -16.03 I      1.77 E 

  114.2   ......................................................................

           48.75 Y     39.14 M      0.54 I  -1931.13 F    -16.01 I      1.77 E 

 

           52.24 Y     40.73 M      0.54 I  -2547.22 F    -23.99 I      1.83 E 

   99.7   ......................................................................

           52.24 Y     40.78 M     -0.52 K  -2547.58 F    -24.01 I      1.82 E 

 

           55.00 Y     41.46 M     -0.52 K  -2799.28 F    -26.92 I      1.88 E 

   94.0   ......................................................................

           55.00 Y     41.55 M      0.49 I  -2799.60 F    -26.87 I      1.88 E 

 

           59.00 Y     43.11 M      0.49 I  -3410.13 F    -33.71 I      2.01 E 

   80.4   ......................................................................

           59.00 Y     43.06 M     -0.51 K  -3410.09 F    -33.72 I      2.01 E 

 

           63.26 Y     44.67 M     -0.51 K  -4039.79 F    -40.48 I      2.17 E 

   66.8   ......................................................................

           63.26 Y     44.66 M     -0.51 K  -4039.78 F    -40.48 I      2.17 E 

 

           67.80 Y     46.33 M     -0.51 K  -4688.06 A    -47.20 I      2.30 E 

   53.2   ......................................................................

           67.80 Y     46.50 M     -0.56 K  -4688.05 A    -47.20 I      2.29 E 

 

           72.38 Y     47.33 M     -0.56 K  -5029.08 A    -50.59 I      2.37 E 

   46.2   ......................................................................

           72.38 Y     47.35 M     -0.57 K  -5029.04 A    -50.56 I      2.37 E 

 

           77.02 Y     48.75 M     -0.57 K  -5603.12 A     56.98 K      2.45 E 

   34.7   ......................................................................

           77.02 Y     48.74 M     -0.55 K  -5603.12 A     56.98 K      2.45 E 

 

           81.75 Y     50.07 M     -0.55 K  -6187.55 A     63.52 K      2.52 E 

   23.1   ......................................................................

           81.75 Y     50.08 M     -0.57 K  -6187.55 A     63.52 K      2.52 E 

 

           86.61 Y     51.37 M     -0.57 K  -6781.24 A     70.25 K      2.56 E 

   11.6   ......................................................................

           86.61 Y     51.38 M     -0.57 K  -6781.25 A     70.26 K      2.56 E 

 

           91.56 Y     52.62 M     -0.57 K  -7382.77 A     76.91 K      2.57 E 

--------------------------------------------------------------------------------

 base

 reaction   91.56 Y    -52.62 M      0.57 K   7382.77 A    -76.91 K     -2.57 E 

--------------------------------------------------------------------------------

 

 

 COMPLIANCE WITH 4.8.2 & 4.5.4                                                  

 =============================                                                  

                                                                                

   ELEV       AXIAL   BENDING SHEAR +       TOTAL SATISFIED  D/t(w/t)   MAX     

                              TORSIONAL                                 ALLOWED 

     ft                                                                         

                                                                                

 179.00  ......................................................................

             0.00J     0.00O     0.00E     0.00S     YES      15.69A       45.2

             0.01AF    0.13L     0.02E     0.13L     YES      17.22A       45.2

 168.50  ......................................................................

             0.01AG    0.13L     0.02O     0.13L     YES      17.22A       45.2

             0.02AG    0.31L     0.03O     0.32L     YES      18.76A       45.2

 158.00  ......................................................................

             0.02AG    0.31L     0.03A     0.32L     YES      18.76A       45.2

             0.02AG    0.57A     0.04A     0.59A     YES      20.29A       45.2

Page 11



 147.50  ......................................................................

             0.02AJ    0.36B     0.03T     0.37B     YES      13.41A       45.2

             0.02AJ    0.44L     0.03T     0.45L     YES      13.84A       45.2

 143.00  ......................................................................

             0.02Y     0.45A     0.03F     0.46A     YES      13.61A       45.2

             0.02Y     0.66F     0.03M     0.66F     YES      15.01A       45.2

 128.58  ......................................................................

             0.02Y     0.66F     0.03M     0.66F     YES      15.01A       45.2

             0.02Y     0.80F     0.02M     0.81F     YES      16.41A       45.2

 114.17  ......................................................................

             0.02Y     0.80F     0.02M     0.81F     YES      16.41A       45.2

             0.02Y     0.92F     0.02M     0.93F     YES      17.81A       45.2

  99.75  ......................................................................

             0.01Y     0.77F     0.02M     0.78F     YES      15.22A       45.2

             0.01Y     0.80F     0.02N     0.81F     YES      15.70A       45.2

  94.00  ......................................................................

             0.01Y     0.83F     0.02M     0.84F     YES      15.39A       45.2

             0.01Y     0.89F     0.02M     0.90F     YES      16.53A       45.2

  80.42  ......................................................................

             0.01Y     0.89F     0.02M     0.90F     YES      16.53A       45.2

             0.01Y     0.94F     0.02N     0.95F     YES      17.66A       45.2

  66.83  ......................................................................

             0.01Y     0.94F     0.02N     0.95F     YES      17.66A       45.2

             0.01Y     0.99A     0.02N     1.00A     YES      18.79A       45.2

  53.25  ......................................................................

             0.01Y     0.84A     0.02M     0.84A     YES      16.40A       45.2

             0.01Y     0.85A     0.02M     0.86A     YES      16.91A       45.2

  46.25  ......................................................................

             0.01Y     0.88A     0.02M     0.89A     YES      16.60A       45.2

             0.01Y     0.90A     0.02M     0.91A     YES      17.44A       45.2

  34.69  ......................................................................

             0.01Y     0.90A     0.02M     0.91A     YES      17.44A       45.2

             0.01Y     0.92A     0.02M     0.93A     YES      18.28A       45.2

  23.12  ......................................................................

             0.01Y     0.92A     0.02M     0.93A     YES      18.28A       45.2

             0.01Y     0.93A     0.02M     0.94A     YES      19.13A       45.2

  11.56  ......................................................................

             0.01Y     0.93A     0.02M     0.94A     YES      19.13A       45.2

             0.01Y     0.95A     0.02M     0.96A     YES      19.97A       45.2

   0.00  ......................................................................

 

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

 ====================================================                           

                                                                                

     DOWN    SHEAR.w.r.t.WIND.DIR   MOMENT.w.r.t.WIND.DIR     TORSION           

                ALONG      ACROSS       ALONG      ACROSS                       

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

                                                                                

    91.56       52.62       -0.57    -7382.77       76.91        2.57

       Y           M           K           A           K           E 

 ===============================================================================
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 ===============================================================================

 (USA 222-H) - Monopole Spatial Analysis               (c)2017      Guymast Inc. 

 Tel:(416)736-7453             Fax:(416)736-4372             Web:www.guymast.com

 Processed under license at:

 Sabre Towers and Poles                            on: 16 jan 2024  at: 10:31:25

 ===============================================================================

 180' Monopole / DOV Tidewater, DE                                              

 

*******************************************************************************

**************************  Service Load Condition  ***************************

*******************************************************************************

* Only 1 condition(s) shown in full

* Some concentrated wind loads may have been derived from full-scale wind tunnel testing

 LOADING CONDITION  A    =======================================================

�60 mph wind with no ice. Wind Azimuth: 0  (1.0 D + 1.0 Wo)                      

 

 LOADS ON POLE                                                                  

 =============                                                                  

                                                                                

 LOAD      ELEV  APPLY..LOAD..AT   LOAD  ......FORCES......  ......MOMENTS..... 

 TYPE              RADIUS    AZI    AZI     HORIZ      DOWN  VERTICAL   TORSNAL 

             ft        ft                     kip       kip    ft-kip    ft-kip 

                                                                                

 C      176.000      0.00    0.0    0.0    0.0000    1.2859    0.0000    0.0000

 C      176.000      0.00    0.0    0.0    2.5611    4.0000    0.0000    0.0000

 C      174.500      0.00    0.0    0.0    0.0081    0.0126    0.0000    0.0000

 C      165.000      0.00    0.0    0.0    0.0088    0.0140    0.0000    0.0000

 C      161.000      0.00    0.0    0.0    0.0000    1.1763    0.0000    0.0000

 C      161.000      0.00    0.0    0.0    2.0948    4.0000    0.0000    0.0000

 C      155.000      0.00    0.0    0.0    0.0087    0.0140    0.0000    0.0000

 C      151.000      0.00    0.0    0.0    0.0000    1.1032    0.0000    0.0000

 C      151.000      0.00    0.0    0.0    2.0669    4.0000    0.0000    0.0000

 C      145.000      0.00    0.0    0.0    0.0086    0.0140    0.0000    0.0000

 C      141.000      0.00    0.0    0.0    0.0000    0.1466    0.0000    0.0000

 C      135.000      0.00    0.0    0.0    0.0085    0.0140    0.0000    0.0000

 C      125.000      0.00    0.0    0.0    0.0083    0.0140    0.0000    0.0000

 C      115.000      0.00    0.0    0.0    0.0082    0.0140    0.0000    0.0000

 C      105.000      0.00    0.0    0.0    0.0080    0.0140    0.0000    0.0000

 C       95.000      0.00    0.0    0.0    0.0079    0.0140    0.0000    0.0000

 C       85.000      0.00    0.0    0.0    0.0077    0.0140    0.0000    0.0000

 C       75.000      0.00    0.0    0.0    0.0075    0.0140    0.0000    0.0000

 C       65.000      0.00    0.0    0.0    0.0073    0.0140    0.0000    0.0000

 C       55.000      0.00    0.0    0.0    0.0070    0.0140    0.0000    0.0000

 C       45.000      0.00    0.0    0.0    0.0067    0.0140    0.0000    0.0000

 C       35.000      0.00    0.0    0.0    0.0064    0.0140    0.0000    0.0000

 C       25.000      0.00    0.0    0.0    0.0059    0.0140    0.0000    0.0000

 C       15.000      0.00    0.0    0.0    0.0053    0.0140    0.0000    0.0000

 

 D      179.000      0.00  180.0    0.0    0.0164    0.0671    0.0000    0.0000

 D      147.500      0.00  180.0    0.0    0.0187    0.0787    0.0000    0.0000

 D      147.500      0.00  180.0    0.0    0.0195    0.2050    0.0000    0.0000

 D      143.000      0.00  180.0    0.0    0.0195    0.2050    0.0000    0.0000

 D      143.000      0.00  180.0    0.0    0.0201    0.1300    0.0000    0.0000

 D      128.583      0.00  180.0    0.0    0.0201    0.1300    0.0000    0.0000

 D      128.583      0.00  180.0    0.0    0.0215    0.1419    0.0000    0.0000

 D      114.167      0.00  180.0    0.0    0.0215    0.1419    0.0000    0.0000

 D      114.167      0.00  180.0    0.0    0.0227    0.1539    0.0000    0.0000
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 D       99.750      0.00  180.0    0.0    0.0227    0.1539    0.0000    0.0000

 D       99.750      0.00  180.0    0.0    0.0234    0.3481    0.0000    0.0000

 D       94.000      0.00  180.0    0.0    0.0234    0.3481    0.0000    0.0000

 D       94.000      0.00  180.0    0.0    0.0236    0.1952    0.0000    0.0000

 D       80.417      0.00  180.0    0.0    0.0236    0.1952    0.0000    0.0000

 D       80.417      0.00  180.0    0.0    0.0243    0.2084    0.0000    0.0000

 D       66.833      0.00  180.0    0.0    0.0243    0.2084    0.0000    0.0000

 D       66.833      0.00  180.0    0.0    0.0248    0.2215    0.0000    0.0000

 D       53.250      0.00  180.0    0.0    0.0248    0.2215    0.0000    0.0000

 D       53.250      0.00  180.0    0.0    0.0249    0.4914    0.0000    0.0000

 D       46.250      0.00  180.0    0.0    0.0249    0.4914    0.0000    0.0000

 D       46.250      0.00  180.0    0.0    0.0245    0.2702    0.0000    0.0000

 D       11.562      0.00  180.0    0.0    0.0226    0.2958    0.0000    0.0000

 D       11.562      0.00  180.0    0.0    0.0225    0.3086    0.0000    0.0000

 D        0.000      0.00  180.0    0.0    0.0225    0.3086    0.0000    0.0000

 

 ANTENNA LOADING                                                                

 ===============                                                                

                                                                                

 .......ANTENNA.................  ATTACHMENT   ...........ANTENNA FORCES......  

 TYPE                 ELEV   AZI  RAD    AZI   AXIAL    SHEAR  GRAVITY  TORSION 

                        ft         ft            kip      kip      kip   ft-kip 

                                                                                

 HP                  141.0   0.0  2.0    0.0    0.19     0.00     0.17     0.00

 

================================================================================

 MAXIMUM POLE DEFORMATIONS CALCULATED(w.r.t. wind direction)                    

 ===========================================================                    

                                                                                

   MAST   .......DEFLECTIONS (ft).........   .........ROTATIONS (deg).........  

   ELEV   ..... HORIZONTAL ......     DOWN   ........ TILT ..........    TWIST  

     ft        ALONG       ACROSS                  ALONG       ACROSS           

                                                                                

                                                                                

  179.0        3.67L       -0.03K    0.10A         2.19L       -0.02K    0.00D 

         ......................................................................

  168.5        3.27L       -0.03K    0.09A         2.17L       -0.02K    0.00D 

  158.0        2.88L       -0.02K    0.07A         2.11L       -0.02K    0.00D 

         ......................................................................

  147.5        2.50L       -0.02K    0.06A         2.01L       -0.02K    0.00D 

  143.0        2.34L       -0.02K    0.06A         1.96L       -0.02K    0.00D 

         ......................................................................

  128.6        1.87L       -0.02K    0.04A         1.78L       -0.01K    0.00D 

  114.2        1.45L       -0.01K    0.03A         1.56L       -0.01K    0.00D 

         ......................................................................

   99.7        1.09L       -0.01K    0.02B         1.33L       -0.01K    0.00D 

   94.0        0.96L       -0.01K    0.02B         1.25L       -0.01K    0.00D 

         ......................................................................

   80.4        0.69L       -0.01K    0.01B         1.04L       -0.01K    0.00D 

   66.8        0.47L        0.00K    0.01B         0.84L       -0.01K    0.00D 

         ......................................................................

   53.2        0.29L        0.00K    0.00B         0.64L       -0.01K    0.00D 

   46.2        0.22L        0.00K    0.00B         0.56L       -0.01K    0.00D 

         ......................................................................

   34.7        0.12L        0.00K    0.00B         0.41L        0.00K    0.00D 

   23.1        0.05L        0.00K    0.00L         0.27L        0.00K    0.00D 

         ......................................................................

   11.6        0.01L        0.00K    0.00L         0.13L        0.00K    0.00D 

    0.0        0.00A        0.00A    0.00A         0.00A        0.00A    0.00A 

         ......................................................................
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 MAXIMUM ANTENNA AND REFLECTOR ROTATIONS                                        

 =======================================                                        

                                                                                

                                                                                

    ELEV   ANT  ANT                   .... BEAM DEFLECTIONS (deg) ...........   

           AZI  TYPE                  ROLL        YAW      PITCH      TOTAL     

     ft    deg                                                                  

                                                                                

                                                                                

   141.0   0.0  HP                   1.930 D    0.029 C    1.937 A    1.937 A 

 

 MAXIMUM POLE FORCES CALCULATED(w.r.t. to wind direction)                       

 ========================================================                       

                                                                                

   MAST       TOTAL    SHEAR.w.r.t.WIND.DIR   MOMENT.w.r.t.WIND.DIR     TORSION 

   ELEV       AXIAL       ALONG      ACROSS       ALONG      ACROSS             

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

                                                                                

                                                                                

  179.0   ......................................................................

            0.00 J      0.00 G      0.00 K     -0.01 G      0.00 F      0.00 F 

 

            6.02 E      2.75 D      0.00 K    -21.80 B      0.01 F      0.01 K 

  168.5   ......................................................................

            6.02 L      2.75 B      0.00 B    -21.80 A      0.02 K      0.01 K 

 

           11.98 L      5.04 B      0.00 B    -61.01 B     -0.05 B      0.02 K 

  158.0   ......................................................................

           11.98 C      5.04 J      0.00 L    -60.99 B     -0.04 B      0.02 K 

 

           17.90 C      7.31 J      0.00 L   -127.38 B      0.07 L      0.04 K 

  147.5   ......................................................................

           17.90 L      7.34 I     -0.03 B   -127.44 J     -0.11 C      0.04 K 

 

           18.84 L      7.44 I     -0.03 B   -163.29 L      0.10 L      0.05 K 

  143.0   ......................................................................

           18.85 L      7.47 D     -0.04 H   -163.33 A      0.10 K      0.05 K 

 

           21.05 L      7.91 A     -0.10 K   -283.79 A      1.20 K     -0.25 J 

  128.6   ......................................................................

           21.05 D      7.91 A     -0.10 K   -283.79 A      1.20 K     -0.25 J 

 

           23.12 D      8.24 A     -0.10 K   -409.33 A      2.79 K      0.25 D 

  114.2   ......................................................................

           23.12 D      8.24 A     -0.10 K   -409.33 A      2.79 K      0.25 D 

 

           25.36 D      8.57 A     -0.10 K   -539.16 A      4.39 K      0.25 D 

   99.7   ......................................................................

           25.36 D      8.59 L     -0.10 K   -539.16 A      4.37 K      0.25 D 

 

           27.37 D      8.74 L     -0.10 K   -592.04 A      5.01 K      0.25 D 

   94.0   ......................................................................

           27.37 D      8.73 L     -0.09 K   -592.09 A      5.03 K      0.25 D 

 

           30.04 D      9.06 L     -0.09 K   -720.21 L      6.29 K      0.25 D 

   80.4   ......................................................................

           30.03 L      9.05 L     -0.09 K   -720.23 L      6.29 K      0.25 D 

 

           32.88 L      9.39 L     -0.09 K   -852.40 L      7.64 K      0.25 D 

   66.8   ......................................................................

           32.88 D      9.39 L     -0.10 K   -852.41 L      7.63 K      0.25 D 

 

           35.91 D      9.74 L     -0.10 K   -988.26 L      9.04 K      0.25 D 

   53.2   ......................................................................

           35.91 L      9.74 L     -0.09 K   -988.24 L      9.03 K      0.25 D 

 

           39.35 L      9.92 L     -0.09 K  -1059.77 L      9.71 K      0.25 D 
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   46.2   ......................................................................

           39.35 D      9.91 L     -0.09 K  -1059.77 L      9.71 K      0.25 D 

 

           42.55 D     10.20 L     -0.09 K  -1180.01 L     10.85 K      0.25 D 

   34.7   ......................................................................

           42.55 D     10.21 L     -0.10 K  -1180.00 L     10.85 K      0.25 D 

 

           45.84 D     10.49 L     -0.10 K  -1302.65 L     11.98 K      0.25 D 

   23.1   ......................................................................

           45.84 D     10.49 L     -0.10 K  -1302.65 L     11.98 K      0.25 D 

 

           49.23 D     10.76 L     -0.10 K  -1427.39 L     13.12 K      0.25 D 

   11.6   ......................................................................

           49.23 D     10.76 L     -0.10 K  -1427.39 L     13.11 K      0.25 D 

 

           52.79 D     11.02 L     -0.10 K  -1553.96 L     14.24 K      0.25 D 

--------------------------------------------------------------------------------

 base

 reaction   52.79 D    -11.02 L      0.10 K   1553.96 L    -14.24 K     -0.25 D 

--------------------------------------------------------------------------------

 

 

 COMPLIANCE WITH 4.8.2 & 4.5.4                                                  

 =============================                                                  

                                                                                

   ELEV       AXIAL   BENDING SHEAR +       TOTAL SATISFIED  D/t(w/t)   MAX     

                              TORSIONAL                                 ALLOWED 

     ft                                                                         

                                                                                

 179.00  ......................................................................

             0.00J     0.00F     0.00G     0.00F     YES      15.69A       45.2

             0.00E     0.03B     0.00D     0.03B     YES      17.22A       45.2

 168.50  ......................................................................

             0.00L     0.03A     0.00B     0.03A     YES      17.22A       45.2

             0.01L     0.07B     0.01B     0.07B     YES      18.76A       45.2

 158.00  ......................................................................

             0.01C     0.07B     0.01J     0.07B     YES      18.76A       45.2

             0.01C     0.12B     0.01J     0.13B     YES      20.29A       45.2

 147.50  ......................................................................

             0.01L     0.08J     0.01I     0.08J     YES      13.41A       45.2

             0.01L     0.09L     0.01I     0.10L     YES      13.84A       45.2

 143.00  ......................................................................

             0.01L     0.10A     0.01D     0.10A     YES      13.61A       45.2

             0.01L     0.14A     0.01L     0.15A     YES      15.01A       45.2

 128.58  ......................................................................

             0.01D     0.14A     0.01A     0.15A     YES      15.01A       45.2

             0.01D     0.17A     0.01A     0.18A     YES      16.41A       45.2

 114.17  ......................................................................

             0.01D     0.17A     0.01A     0.18A     YES      16.41A       45.2

             0.01D     0.20A     0.01A     0.20A     YES      17.81A       45.2

  99.75  ......................................................................

             0.01D     0.16A     0.00L     0.17A     YES      15.22A       45.2

             0.01D     0.17A     0.00L     0.18A     YES      15.70A       45.2

  94.00  ......................................................................

             0.01D     0.18A     0.00L     0.18A     YES      15.39A       45.2

             0.01D     0.19L     0.00L     0.19L     YES      16.53A       45.2

  80.42  ......................................................................

             0.01L     0.19L     0.00L     0.19L     YES      16.53A       45.2

             0.01L     0.20L     0.00L     0.21L     YES      17.66A       45.2
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  66.83  ......................................................................

             0.01D     0.20L     0.00L     0.21L     YES      17.66A       45.2

             0.01D     0.21L     0.00L     0.22L     YES      18.79A       45.2

  53.25  ......................................................................

             0.01L     0.18L     0.00L     0.18L     YES      16.40A       45.2

             0.01L     0.18L     0.00L     0.19L     YES      16.91A       45.2

  46.25  ......................................................................

             0.01D     0.19L     0.00L     0.19L     YES      16.60A       45.2

             0.01D     0.19L     0.00L     0.20L     YES      17.44A       45.2

  34.69  ......................................................................

             0.01D     0.19L     0.00L     0.20L     YES      17.44A       45.2

             0.01D     0.19L     0.00L     0.20L     YES      18.28A       45.2

  23.12  ......................................................................

             0.01D     0.19L     0.00L     0.20L     YES      18.28A       45.2

             0.01D     0.20L     0.00L     0.20L     YES      19.13A       45.2

  11.56  ......................................................................

             0.01D     0.20L     0.00L     0.20L     YES      19.13A       45.2

             0.01D     0.20L     0.00L     0.21L     YES      19.97A       45.2

   0.00  ......................................................................

 

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

 ====================================================                           

                                                                                

     DOWN    SHEAR.w.r.t.WIND.DIR   MOMENT.w.r.t.WIND.DIR     TORSION           

                ALONG      ACROSS       ALONG      ACROSS                       

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

                                                                                

    52.79       11.02       -0.10    -1553.96       14.24        0.25

       D           L           K           L           K           D 

 ===============================================================================
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Antenna Load 176.00 4.0000 4.0000 123,904.0000 0.2897 0.1200 4.9200 3.4800

Risk Category II Line Deadload 176.00 1.2859 0.0000 39,832.0384 0.0931 0.0386 1.5817 1.1187

R 1.500 Step Bolts/Safety Climb Load 174.50 0.0126 0.0000 383.6732 0.0009 0.0004 0.0155 0.0109

SS 0.094 Step Bolts/Safety Climb Load 165.00 0.0140 0.0000 381.1500 0.0009 0.0004 0.0172 0.0122

S1 0.037 Antenna Load 161.00 4.0000 4.0000 103,684.0000 0.2424 0.1200 4.9200 3.4800

Site Class E Line Deadload 161.00 1.1763 0.0000 30,490.8723 0.0713 0.0353 1.4469 1.0234

TL (sec) 8.000 Structure - Section 1 161.00 2.6631 0.0000 69,030.2151 0.1614 0.0799 3.2756 2.3169

Fa 2.400 Step Bolts/Safety Climb Load 155.00 0.0140 0.0000 336.3500 0.0008 0.0004 0.0172 0.0122

Fv 4.200 Antenna Load 151.00 4.0000 4.0000 91,204.0000 0.2133 0.1200 4.9200 3.4800

SMS 0.226 Line Deadload 151.00 1.1032 0.0000 25,154.0632 0.0588 0.0331 1.3569 0.9598

SM1 0.155 Step Bolts/Safety Climb Load 145.00 0.0140 0.0000 294.3500 0.0007 0.0004 0.0172 0.0122

SDS 0.150 Line Deadload 141.00 0.1466 0.0000 2,914.5546 0.0068 0.0044 0.1803 0.1275

SD1 0.104 Mount/Antenna Load 141.00 0.5770 0.5770 11,471.3370 0.0268 0.0173 0.7097 0.5020

Ts 0.693 Step Bolts/Safety Climb Load 135.00 0.0140 0.0000 255.1500 0.0006 0.0004 0.0172 0.0122

Ie 1.000 Step Bolts/Safety Climb Load 125.00 0.0140 0.0000 218.7500 0.0005 0.0004 0.0172 0.0122

Ω 1.500 Structure - Section 2 120.75 7.6019 0.0000 110,839.9781 0.2592 0.2281 9.3504 6.6136

CS 0.030 Step Bolts/Safety Climb Load 115.00 0.0140 0.0000 185.1500 0.0004 0.0004 0.0172 0.0122

E (ksi) 29,000 Step Bolts/Safety Climb Load 105.00 0.0140 0.0000 154.3500 0.0004 0.0004 0.0172 0.0122

Itop (in
4
) 1,346 Step Bolts/Safety Climb Load 95.00 0.0140 0.0000 126.3500 0.0003 0.0004 0.0172 0.0122

Ibot (in
4
) 39,969 Step Bolts/Safety Climb Load 85.00 0.0140 0.0000 101.1500 0.0002 0.0004 0.0172 0.0122

Iavg (in
4
) 20,658 Step Bolts/Safety Climb Load 75.00 0.0140 0.0000 78.7500 0.0002 0.0004 0.0172 0.0122

g (in/s
2
) 386.4 Structure - Section 3 73.00 11.1503 0.0000 59,419.9487 0.1389 0.3345 13.7149 9.7008

W t (kips) 53.106 Step Bolts/Safety Climb Load 65.00 0.0140 0.0000 59.1500 0.0001 0.0004 0.0172 0.0122

Wu (kips) 12.577 Step Bolts/Safety Climb Load 55.00 0.0140 0.0000 42.3500 0.0001 0.0004 0.0172 0.0122

WL (kips) 40.529 Step Bolts/Safety Climb Load 45.00 0.0140 0.0000 28.3500 0.0001 0.0004 0.0172 0.0122

Lp (in) 2148 Step Bolts/Safety Climb Load 35.00 0.0140 0.0000 17.1500 0.0000 0.0004 0.0172 0.0122

f1 (Hertz) 0.283 Structure - Section 4 26.62 15.1648 0.0000 10,746.1473 0.0251 0.4549 18.6527 13.1934

T (sec) 3.532 Step Bolts/Safety Climb Load 25.00 0.0140 0.0000 8.7500 0.0000 0.0004 0.0172 0.0122

ke 2.0000 Step Bolts/Safety Climb Load 15.00 0.0140 0.0000 3.1500 0.0000 0.0004 0.0172 0.0122

Vs (kips) 1.593 Σ 53.11 12.5770 681,365.23 1.59 1.59 65.32 46.20

Seismic Design Category B

EV (kips) 1.2 D + 1.0 EV 

(kips)

0.9 D - 1.0 EV 

(kips)

Description hi (ft.) wi (kips) Wu (kips) wihi
ke Fsz or Eh 

(kips)

ANSI/TIA-222-H

Parameters

Vertical Distribution of Seismic Forces

Seismic Load Effects

Equivalent Lateral Force Procedure
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SO#:

Site Name:

Date: 1/16/2024

Diameter: 58.870 in (flat to flat)

Thickness: 0.5 in

Yield (Fy): 65 ksi

# of Sides: 18 "0" IF Round

Strength (Fu): 80 ksi

Anchor Rod Results (per 4.9.9)

Moment, Mu: 7382.77 ft-kips Rigid

Axial, Pu: 63.25 kips Maximum Put: 221.74 Kips AISC LRFD

Shear, Vu: 52.32 kips Φt*Rnt: 243.75 Kips

Other Vu: 2.18 Kips

Φv*Rnv: 149.10 Kips

Tension Interaction Ratio: 0.83

Quantity: 24  Maximum Puc: 226.36 Kips

Diameter: 2.25 in Φc*Rnc: 268.39 Kips

Rod Material: A615 Vu: 2.18 Kips

Strength (Fu): 100 ksi Φc*Rnvc: 120.77 Kips

Yield (Fy): 75 ksi Compression Interaction Ratio: 0.84

BC Diam. (in): 66 BC Override: Maximum Interaction Ratio: 84.4% Pass

 

  Base Plate Results

Diameter (in): 71.75 Dia. Override: Rigid

Thickness: 2.5 in Base Plate (Mu/Z): 41.1 ksi AISC LRFD

Yield (Fy): 50 ksi Allowable Φ*Fy: 45.0 ksi (per AISC)

Eff Width/Rod: 7.79 in Base Plate Interaction Ratio: 91.2% Pass

Drain Hole: 2.625 in. diameter

Drain Location: 27.25 in. center of pole to center of drain hole

Center Hole: 46.5 in. diameter

Pole Data

Anchor Rod Data

Plate Data

Reactions

24-3500-JDS

DOV Tidewater, DE

Round Base Plate and Anchor Rods, per ANSI/TIA 222-H
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================================================================================

                     LPile for Windows, Version 2019-11.009

                 Analysis of Individual Piles and Drilled Shafts

                Subjected to Lateral Loading Using the p-y Method

                           © 1985-2019 by Ensoft, Inc.

                               All Rights Reserved

================================================================================

This copy of LPile is being used by:

Sabre Industries

Sioux City, IA

Serial Number of Security Device: 227885948

This copy of LPile is licensed for exclusive use by:

Sabre Communications Corporation

Use of this program by any entity other than Sabre Communications Corporation

is a violation of the software license agreement.

--------------------------------------------------------------------------------

                             Files Used for Analysis

--------------------------------------------------------------------------------

Path to file locations:

\Program Files (x86)\Ensoft\Lpile2019\files\

Name of input data file:      

24-3500-JDS.lp11d

Name of output report file:   

24-3500-JDS.lp11o

Name of plot output file:     

24-3500-JDS.lp11p

Name of runtime message file: 

24-3500-JDS.lp11r

--------------------------------------------------------------------------------

                            Date and Time of Analysis

--------------------------------------------------------------------------------

               Date:  January 16, 2024            Time:  10:36:21

--------------------------------------------------------------------------------

                                  Problem Title

--------------------------------------------------------------------------------

Site         : DOV Tidewater, DE                                                                                    

                                                                                                                    

                      

Tower        : 180' Monopole                                                                                        

                                                                                                                    

                      

Prepared for : VERIZON WIRELESS                                                                                     

                                                                                                                    

                      

Job Number   : 24-3500-JDS                                                                                          
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Engineer     : KJT                                                                                                  

                                                                                                                    

                      

--------------------------------------------------------------------------------

                          Program Options and Settings

--------------------------------------------------------------------------------

Computational Options:

 - Conventional Analysis

Engineering Units Used for Data Input and Computations:

 - US Customary System Units (pounds, feet, inches)

Analysis Control Options:

 - Maximum number of iterations allowed                =          999

 - Deflection tolerance for convergence                =   1.0000E-05 in

 - Maximum allowable deflection                        =     100.0000 in

 - Number of pile increments                           =          100

Loading Type and Number of Cycles of Loading:

 - Static loading specified

 - Use of p-y modification factors for p-y curves not selected

 - Analysis uses layering correction (Method of Georgiadis)

 - No distributed lateral loads are entered

 - Loading by lateral soil movements acting on pile not selected

 - Input of shear resistance at the pile tip not selected

 - Input of moment resistance at the pile tip not selected

 - Input of side resistance moment along pile not selected

 - Computation of pile-head foundation stiffness matrix not selected

 - Push-over analysis of pile not selected

 - Buckling analysis of pile not selected

Output Options:

 - Output files use decimal points to denote decimal symbols.

 - Report only summary tables of pile-head deflection, maximum bending moment,

   and maximum shear force in output report file.

 - No p-y curves to be computed and reported for user-specified depths

 - Print using wide report formats

--------------------------------------------------------------------------------

                     Pile Structural Properties and Geometry

--------------------------------------------------------------------------------

Number of pile sections defined                        =            1

Total length of pile                                   =       34.500 ft

Depth of ground surface below top of pile              =       0.5000 ft

Pile diameters used for p-y curve computations are defined using 2 points.

p-y curves are computed using pile diameter values interpolated with depth over 

the length of the pile. A summary of values of pile diameter vs. depth follows.

            Depth Below           Pile    

Point        Pile Head          Diameter  

 No.            feet             inches   

-----      -------------     -------------

  1             0.000           96.0000

  2            34.500           96.0000

Input Structural Properties for Pile Sections:

----------------------------------------------
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Pile Section No. 1:

   Section 1 is a round drilled shaft, bored pile, or CIDH pile

   Length of section                                   =    34.500000 ft

   Shaft Diameter                                      =    96.000000 in

   Shear capacity of section                           =       0.0000 lbs

--------------------------------------------------------------------------------

                       Ground Slope and Pile Batter Angles

--------------------------------------------------------------------------------

Ground Slope Angle                                     =        0.000 degrees

                                                       =        0.000 radians

Pile Batter Angle                                      =        0.000 degrees

                                                       =        0.000 radians

--------------------------------------------------------------------------------

                       Soil and Rock Layering Information

--------------------------------------------------------------------------------

The soil profile is modelled using 9 layers

Layer 1 is sand, p-y criteria by Reese et al., 1974

   Distance from top of pile to top of layer           =     0.500000 ft

   Distance from top of pile to bottom of layer        =     2.500000 ft

   Effective unit weight at top of layer               =   100.000000 pcf

   Effective unit weight at bottom of layer            =   100.000000 pcf

   Friction angle at top of layer                      =    29.000000 deg.

   Friction angle at bottom of layer                   =    29.000000 deg.

   Subgrade k at top of layer                          =    25.000000 pci

   Subgrade k at bottom of layer                       =    25.000000 pci

Layer 2 is sand, p-y criteria by Reese et al., 1974

   Distance from top of pile to top of layer           =     2.500000 ft

   Distance from top of pile to bottom of layer        =     3.500000 ft

   Effective unit weight at top of layer               =    37.600000 pcf

   Effective unit weight at bottom of layer            =    37.600000 pcf

   Friction angle at top of layer                      =    29.000000 deg.

   Friction angle at bottom of layer                   =    29.000000 deg.

   Subgrade k at top of layer                          =    20.000000 pci

   Subgrade k at bottom of layer                       =    20.000000 pci

Layer 3 is sand, p-y criteria by Reese et al., 1974

   Distance from top of pile to top of layer           =     3.500000 ft

   Distance from top of pile to bottom of layer        =     6.500000 ft

   Effective unit weight at top of layer               =    57.600000 pcf

   Effective unit weight at bottom of layer            =    57.600000 pcf

   Friction angle at top of layer                      =    33.000000 deg.

   Friction angle at bottom of layer                   =    33.000000 deg.

   Subgrade k at top of layer                          =    60.000000 pci

   Subgrade k at bottom of layer                       =    60.000000 pci

Layer 4 is sand, p-y criteria by Reese et al., 1974

   Distance from top of pile to top of layer           =     6.500000 ft

   Distance from top of pile to bottom of layer        =     9.500000 ft

   Effective unit weight at top of layer               =    52.600000 pcf
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   Effective unit weight at bottom of layer            =    52.600000 pcf

   Friction angle at top of layer                      =    30.000000 deg.

   Friction angle at bottom of layer                   =    30.000000 deg.

   Subgrade k at top of layer                          =    60.000000 pci

   Subgrade k at bottom of layer                       =    60.000000 pci

Layer 5 is sand, p-y criteria by Reese et al., 1974

   Distance from top of pile to top of layer           =     9.500000 ft

   Distance from top of pile to bottom of layer        =    14.500000 ft

   Effective unit weight at top of layer               =    52.600000 pcf

   Effective unit weight at bottom of layer            =    52.600000 pcf

   Friction angle at top of layer                      =    32.000000 deg.

   Friction angle at bottom of layer                   =    32.000000 deg.

   Subgrade k at top of layer                          =    60.000000 pci

   Subgrade k at bottom of layer                       =    60.000000 pci

Layer 6 is sand, p-y criteria by Reese et al., 1974

   Distance from top of pile to top of layer           =    14.500000 ft

   Distance from top of pile to bottom of layer        =    19.500000 ft

   Effective unit weight at top of layer               =    32.600000 pcf

   Effective unit weight at bottom of layer            =    32.600000 pcf

   Friction angle at top of layer                      =    28.000000 deg.

   Friction angle at bottom of layer                   =    28.000000 deg.

   Subgrade k at top of layer                          =    20.000000 pci

   Subgrade k at bottom of layer                       =    20.000000 pci

Layer 7 is soft clay, p-y criteria by Matlock, 1970

   Distance from top of pile to top of layer           =    19.500000 ft

   Distance from top of pile to bottom of layer        =    29.500000 ft

   Effective unit weight at top of layer               =    47.600000 pcf

   Effective unit weight at bottom of layer            =    47.600000 pcf

   Undrained cohesion at top of layer                  =   400.000000 psf

   Undrained cohesion at bottom of layer               =   400.000000 psf

   Epsilon-50 at top of layer                          =     0.020000 

   Epsilon-50 at bottom of layer                       =     0.020000 

Layer 8 is sand, p-y criteria by Reese et al., 1974

   Distance from top of pile to top of layer           =    29.500000 ft

   Distance from top of pile to bottom of layer        =    34.500000 ft

   Effective unit weight at top of layer               =    52.600000 pcf

   Effective unit weight at bottom of layer            =    52.600000 pcf

   Friction angle at top of layer                      =    32.000000 deg.

   Friction angle at bottom of layer                   =    32.000000 deg.

   Subgrade k at top of layer                          =    60.000000 pci

   Subgrade k at bottom of layer                       =    60.000000 pci

Layer 9 is sand, p-y criteria by Reese et al., 1974

   Distance from top of pile to top of layer           =    34.500000 ft

   Distance from top of pile to bottom of layer        =    39.500000 ft

   Effective unit weight at top of layer               =    57.600000 pcf

   Effective unit weight at bottom of layer            =    57.600000 pcf

   Friction angle at top of layer                      =    36.000000 deg.

   Friction angle at bottom of layer                   =    36.000000 deg.

   Subgrade k at top of layer                          =   125.000000 pci

   Subgrade k at bottom of layer                       =   125.000000 pci

 (Depth of the lowest soil layer extends 5.000 ft below the pile tip)
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--------------------------------------------------------------------------------

                        Summary of Input Soil Properties

--------------------------------------------------------------------------------

Layer         Soil Type          Layer      Effective    Cohesion     Angle of        E50                   

 Num.           Name             Depth       Unit Wt.                 Friction        or           kpy      

          (p-y Curve Type)        ft           pcf          psf          deg.         krm          pci      

-----   -------------------   ----------   ----------   ----------   ----------   ----------   ----------   

  1            Sand               0.5000     100.0000       --          29.0000       --          25.0000   

          (Reese, et al.)         2.5000     100.0000       --          29.0000       --          25.0000   

  2            Sand               2.5000      37.6000       --          29.0000       --          20.0000   

          (Reese, et al.)         3.5000      37.6000       --          29.0000       --          20.0000   

  3            Sand               3.5000      57.6000       --          33.0000       --          60.0000   

          (Reese, et al.)         6.5000      57.6000       --          33.0000       --          60.0000   

  4            Sand               6.5000      52.6000       --          30.0000       --          60.0000   

          (Reese, et al.)         9.5000      52.6000       --          30.0000       --          60.0000   

  5            Sand               9.5000      52.6000       --          32.0000       --          60.0000   

          (Reese, et al.)        14.5000      52.6000       --          32.0000       --          60.0000   

  6            Sand              14.5000      32.6000       --          28.0000       --          20.0000   

          (Reese, et al.)        19.5000      32.6000       --          28.0000       --          20.0000   

  7            Soft              19.5000      47.6000     400.0000       --          0.02000       --       

               Clay              29.5000      47.6000     400.0000       --          0.02000       --       

  8            Sand              29.5000      52.6000       --          32.0000       --          60.0000   

          (Reese, et al.)        34.5000      52.6000       --          32.0000       --          60.0000   

  9            Sand              34.5000      57.6000       --          36.0000       --         125.0000   

          (Reese, et al.)        39.5000      57.6000       --          36.0000       --         125.0000   

--------------------------------------------------------------------------------

                               Static Loading Type

--------------------------------------------------------------------------------

Static loading criteria were used when computing p-y curves for all analyses.

--------------------------------------------------------------------------------

                Pile-head Loading and Pile-head Fixity Conditions

--------------------------------------------------------------------------------

Number of loads specified = 2

Load    Load         Condition               Condition            Axial Thrust      Compute Top y     Run Analysis 

 No.    Type             1                       2                 Force, lbs      vs. Pile Length

-----   ----   --------------------   -----------------------   ----------------   ---------------    ------------ 

   1     1     V =       73432. lbs   M =   124341389. in-lbs            88772.          No               Yes

   2     1     V =       11600. lbs   M =    19628968. in-lbs            55568.          No               Yes

V = shear force applied normal to pile axis

M = bending moment applied to pile head

y = lateral deflection normal to pile axis

S = pile slope relative to original pile batter angle

R = rotational stiffness applied to pile head

Values of top y vs. pile lengths can be computed only for load types with

specified shear loading (Load Types 1, 2, and 3).

Thrust force is assumed to be acting axially for all pile batter angles.

--------------------------------------------------------------------------------

     Computations of Nominal Moment Capacity and Nonlinear Bending Stiffness

--------------------------------------------------------------------------------

Axial thrust force values were determined from pile-head loading conditions

Number of Pile Sections Analyzed = 1
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Pile Section No. 1:

-------------------

Dimensions and Properties of Drilled Shaft (Bored Pile):

--------------------------------------------------------

Length of Section                                      =    34.500000 ft

Shaft Diameter                                         =    96.000000 in

Concrete Cover Thickness (to edge of long. rebar)      =     3.625000 in

Number of Reinforcing Bars                             =           50 bars   

Yield Stress of Reinforcing Bars                       =       60000. psi

Modulus of Elasticity of Reinforcing Bars              =    29000000. psi

Gross Area of Shaft                                    =        7238. sq. in.

Total Area of Reinforcing Steel                        =    78.072504 sq. in.

Area Ratio of Steel Reinforcement                      =         1.08 percent

Edge-to-Edge Bar Spacing                               =     4.074124 in

Maximum Concrete Aggregate Size                        =     0.750000 in

Ratio of Bar Spacing to Aggregate Size                 =         5.43

Offset of Center of Rebar Cage from Center of Pile     =       0.0000 in

Axial Structural Capacities:

----------------------------

Nom. Axial Structural Capacity = 0.85 Fc Ac + Fy As    =    32071.951 kips    

Tensile Load for Cracking of Concrete                  =    -3413.486 kips    

Nominal Axial Tensile Capacity                         =    -4684.350 kips    

Reinforcing Bar Dimensions and Positions Used in Computations:

     Bar          Bar Diam.      Bar Area          X              Y     

    Number         inches         sq. in.        inches         inches  

  ----------     ----------     ----------     ----------     ----------

      1            1.410000       1.561450      43.670000        0.00000

      2            1.410000       1.561450      43.325649       5.473302

      3            1.410000       1.561450      42.298027      10.860287

      4            1.410000       1.561450      40.603339      16.075999

      5            1.410000       1.561450      38.268313      21.038183

      6            1.410000       1.561450      35.329772      25.668582

      7            1.410000       1.561450      31.834060      29.894172

      8            1.410000       1.561450      27.836306      33.648313

      9            1.410000       1.561450      23.399556      36.871801

     10            1.410000       1.561450      18.593782      39.513797

     11            1.410000       1.561450      13.494772      41.532638

     12            1.410000       1.561450       8.182942      42.896484

     13            1.410000       1.561450       2.742062      43.583827

     14            1.410000       1.561450      -2.742062      43.583827

     15            1.410000       1.561450      -8.182942      42.896484

     16            1.410000       1.561450     -13.494772      41.532638

     17            1.410000       1.561450     -18.593782      39.513797

     18            1.410000       1.561450     -23.399556      36.871801

     19            1.410000       1.561450     -27.836306      33.648313

     20            1.410000       1.561450     -31.834060      29.894172

     21            1.410000       1.561450     -35.329772      25.668582

     22            1.410000       1.561450     -38.268313      21.038183

     23            1.410000       1.561450     -40.603339      16.075999

     24            1.410000       1.561450     -42.298027      10.860287

     25            1.410000       1.561450     -43.325649       5.473302

     26            1.410000       1.561450     -43.670000        0.00000

     27            1.410000       1.561450     -43.325649      -5.473302

     28            1.410000       1.561450     -42.298027     -10.860287

     29            1.410000       1.561450     -40.603339     -16.075999

     30            1.410000       1.561450     -38.268313     -21.038183

     31            1.410000       1.561450     -35.329772     -25.668582

     32            1.410000       1.561450     -31.834060     -29.894172

     33            1.410000       1.561450     -27.836306     -33.648313

     34            1.410000       1.561450     -23.399556     -36.871801

     35            1.410000       1.561450     -18.593782     -39.513797

     36            1.410000       1.561450     -13.494772     -41.532638
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     37            1.410000       1.561450      -8.182942     -42.896484

     38            1.410000       1.561450      -2.742062     -43.583827

     39            1.410000       1.561450       2.742062     -43.583827

     40            1.410000       1.561450       8.182942     -42.896484

     41            1.410000       1.561450      13.494772     -41.532638

     42            1.410000       1.561450      18.593782     -39.513797

     43            1.410000       1.561450      23.399556     -36.871801

     44            1.410000       1.561450      27.836306     -33.648313

     45            1.410000       1.561450      31.834060     -29.894172

     46            1.410000       1.561450      35.329772     -25.668582

     47            1.410000       1.561450      38.268313     -21.038183

     48            1.410000       1.561450      40.603339     -16.075999

     49            1.410000       1.561450      42.298027     -10.860287

     50            1.410000       1.561450      43.325649      -5.473302

NOTE: The positions of the above rebars were computed by LPile

Minimum spacing between any two bars not equal to zero =  4.074 inches

between bars 1 and 50.

Ratio of bar spacing to maximum aggregate size = 5.43

Concrete Properties:

--------------------

Compressive Strength of Concrete                       =        4500. psi

Modulus of Elasticity of Concrete                      =     3823676. psi

Modulus of Rupture of Concrete                         =  -503.115295 psi

Compression Strain at Peak Stress                      =     0.002001

Tensile Strain at Fracture of Concrete                 =   -0.0001152

Maximum Coarse Aggregate Size                          =     0.750000 in

Number of Axial Thrust Force Values Determined from Pile-head Loadings = 2

   Number     Axial Thrust Force

                   kips

   ------     ------------------

      1               55.568

      2               88.772

--------------------------------------------------------------------------------

   Summary of Results for Nominal Moment Capacity for Section 1

--------------------------------------------------------------------------------

Moment values interpolated at maximum compressive strain = 0.003

or maximum developed moment if pile fails at smaller strains.

 Load           Axial Thrust        Nominal Mom. Cap.      Max. Comp.

  No.              kips                 in-kip               Strain

 ----         ----------------     ------------------     ------------

   1                55.568            186370.588           0.00300000

   2                88.772            187461.108           0.00300000

Note that the values of moment capacity in the table above are not 

factored by a strength reduction factor (phi-factor).

In ACI 318, the value of the strength reduction factor depends on whether 

the transverse reinforcing steel bars are tied hoops (0.65) or spirals (0.75).

The above values should be multiplied by the appropriate strength reduction 

factor to compute ultimate moment capacity according to ACI 318, 

or the value required by the design standard being followed.

The following table presents factored moment capacities and corresponding 

bending stiffnesses computed for common resistance factor values used for 
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reinforced concrete sections.

Axial     Resist.       Nominal        Nominal     Ult. (Fac)    Ult. (Fac)   Bend. Stiff.

Load      Factor       Ax. Thrust    Moment Cap    Ax. Thrust    Moment Cap    at Ult Mom 

 No.                      kips         in-kips        kips         in-kips      kip-in^2  

-----  ------------   ------------  ------------  ------------  ------------  ------------

   1       0.65          55.568421       186371.     36.119474       121141.    4.2605E+09

   2       0.65          88.771930       187461.     57.701754       121850.    4.2878E+09

 

   1       0.75          55.568421       186371.     41.676316       139778.    4.1144E+09

   2       0.75          88.771930       187461.     66.578947       140596.    4.1422E+09

 

   1       0.90          55.568421       186371.     50.011579       167734.    2.7587E+09

   2       0.90          88.771930       187461.     79.894737       168715.    2.7810E+09

--------------------------------------------------------------------------------

           Layering Correction Equivalent Depths of Soil & Rock Layers

--------------------------------------------------------------------------------

         Top of    Equivalent                                                

          Layer     Top Depth  Same Layer  Layer is        F0          F1    

Layer     Below       Below      Type As    Rock or     Integral    Integral 

 No.    Pile Head   Grnd Surf     Layer     is Below    for Layer   for Layer

           ft          ft         Above    Rock Layer      lbs         lbs   

-----  ----------  ----------  ----------  ----------  ----------  ----------

  1        0.5000        0.00      N.A.        No            0.00      12300.

  2        2.5000      2.0000      Yes         No          12300.      14033.

  3        3.5000      2.9088      Yes         No          26332.      82128.

  4        6.5000      6.6666      Yes         No         108460.     121610.

  5        9.5000      9.3362      Yes         No         230071.     318832.

  6       14.5000     16.7481      Yes         No         548903.     338015.

  7       19.5000     41.1415      No          No         886918.     288000.

  8       29.5000     23.2250      No          No        1174918.     535334.

  9       34.5000     34.0000      No          No        1710252.      N.A.  

Notes: The F0 integral of Layer n+1 equals the sum of the F0 and F1 integrals 

       for Layer n. Layering correction equivalent depths are computed only 

       for soil types with both shallow-depth and deep-depth expressions for 

       peak lateral load transfer. These soil types are soft and stiff clays, 

       non-liquefied sands, and cemented c-phi soil. 

--------------------------------------------------------------------------------

            Summary of Pile-head Responses for Conventional Analyses

--------------------------------------------------------------------------------

Definitions of Pile-head Loading Conditions:

Load Type 1: Load 1 = Shear, V, lbs, and Load 2 = Moment, M, in-lbs

Load Type 2: Load 1 = Shear, V, lbs, and Load 2 = Slope, S, radians

Load Type 3: Load 1 = Shear, V, lbs, and Load 2 = Rot. Stiffness, R, in-lbs/rad.

Load Type 4: Load 1 = Top Deflection, y, inches, and Load 2 = Moment, M, in-lbs

Load Type 5: Load 1 = Top Deflection, y, inches, and Load 2 = Slope, S, radians

Load Load                Load                  Axial    Pile-head  Pile-head  Max Shear Max Moment

Case Type   Pile-head    Type     Pile-head   Loading  Deflection  Rotation    in Pile    in Pile 

 No.  1      Load 1       2        Load 2       lbs      inches     radians      lbs      in-lbs  

---- ----- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ----------

  1  V, lb     73432.  M, in-lb    1.24E+08     88772.     5.5455   -0.02655   -559427.   1.28E+08

  2  V, lb     11600.  M, in-lb    1.96E+07     55568.     0.1830  -7.79E-04    -86305.   2.02E+07

Maximum pile-head deflection = 5.5454851660 inches

Maximum pile-head rotation   = -0.0265531798 radians = -1.521385 deg. 
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The analysis ended normally. 
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IBC 1807.3.2.1

Moment (ft∙k) 7,771.34

Shear (k) 55.07

Caisson diameter (ft) 8

Caisson height above ground (ft) 0.5

Caisson height below ground (ft) 28

Lateral soil pressure (lb/ft
2
) 401.79

Ground to application of force, h (ft) 141.61

Applied lateral force, P (lb) 55,074

Lateral soil bearing pressure, S1 (lb/ft) 3,750.00

Diameter, b (ft) 8

A 4.30 = (2.34P )/(S 1 b )

Minimum depth of embedment, d (ft) 27.99 = 0.5A [ 1 + ( 1 + ( 4.36h  / A  ) )
1/2

 ]
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8600 LaSalle Road, Suite 301, Towson, Maryland 21286 - 410.853.7128 - www.trileaf.com 
 

 
 
 
March 30, 2022 
 
Town of Ocean View Planning and Zoning 
Attn: Ken Cimino - Planning, Zoning & Development Director 
Town Hall/Community Center   
Ocean View, DE 19970 
Phone: 302-539-1208 ext.113 
Email: kcimino@oceanviewde.gov 
 
RE: Cellco Partnership and its controlled affiliates doing business on behalf of Verizon Wireless 

(Verizon Wireless) – DOV Tidewater / Project# 15273553 – Trileaf Project #695357 
222 - 245 Maintenance Road, Ocean View, DE  19970 
Sussex County, Bethany Beach Quadrangle (USGS)  
Latitude: 38° 32’ 10.92” N, Longitude: 75° 6’ 16.95” W 

 
Dear Mr. Cimino: 
  
Trileaf Corporation is in the process of completing a NEPA Review at the referenced property. Our client proposes 
to construct a 180-foot monopole communications tower with an overall height of 185 feet, including attachments. 
Associated equipment will be located within a 50-foot by 50-foot (2,500 square feet) fenced compound in an 
overall 30-foot by 10-foot 300 square feet) lease area. The antenna will be licensed by the Federal 
Communications Commission (FCC). 
 
Our investigation includes determining if the site is contained in, on or within the viewshed of a building, site, 
district, structure or object, significant in American history, architecture, archaeology, engineering or culture, that 
is listed, or eligible for listing on the State or National Registers of Historic Places, or located in or on an Indian 
Religious Site. 
 
Trileaf is requesting information regarding this tower’s potential effect on Historic Properties. All information 
received will be forwarded to the State Historic Preservation Office (SHPO) as part of the Section 106 review 
process. Additionally, this invitation to comment is separate from any local planning/zoning process that may 
apply to this project. 
 
If you wish to comment or be considered a consulting party, please respond within thirty (30) days of the date of 
this letter. If a response is not received within thirty (30) days, it will be assumed that you have no objections to 
this undertaking. A site topography map and aerial photograph are enclosed for your reference.  
 
Please call me at (410) 853-7128 or email j.tarnai@trileaf.com if you need additional information or have any 
questions.  Thank you for your assistance in this regard. 

 
Sincerely, 

 

   
Jaimie Tarnai 
Project Scientist 
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Aerial Photographs (2017) 
Verizon Wireless – DOV Tidewater 
222-245 Maintenance Road 
Ocean View, DE 19970 

 

 



 

 
 
 
 

Bethany Beach Quadrangle, Delaware (2019) 
Contour Interval =  5 Feet 

Latitude: 38° 32’ 10.92” N, Longitude: 75 ° 06’ 16.95” W 
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Site Vicinity Map 
Verizon Wireless – DOV Tidewater 
222-245 Maintenance Road 
Ocean View, DE 19970 
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