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October 1, 2016 

AT&T Mobility – New England 
Attn: Cameron Syme, RF Manager 
550 Cochituate Road 
Suite 550 – 13&14 
Framingham, MA  06040 

 

Emissions Analysis for Site:  CT2151 – Norwalk North-West Rocks Rd 

 

EBI Consulting was directed to analyze the proposed AT&T facility located at 177 West Rocks Road, 
Norwalk, CT, for the purpose of determining whether the emissions from the Proposed AT&T Antenna 
Installation located on this property are within specified federal limits.  

All information used in this report was analyzed as a percentage of current Maximum Permissible 
Exposure (% MPE) as listed in the FCC OET Bulletin 65 Edition 97-01and ANSI/IEEE Std C95.1. The 
FCC regulates Maximum Permissible Exposure in units of microwatts per square centimeter (µW/cm2). 
The number of µW/cm2 calculated at each sample point is called the power density. The exposure limit 
for power density varies depending upon the frequencies being utilized. Wireless Carriers and Paging 
Services use different frequency bands each with different exposure limits, therefore it is necessary to 
report results and limits in terms of percent MPE rather than power density. 

All results were compared to the FCC (Federal Communications Commission) radio frequency exposure 
rules, 47 CFR 1.1307(b)(1) – (b)(3), to determine compliance with the Maximum Permissible Exposure 
(MPE) limits for General Population/Uncontrolled environments as defined below. 

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. 

Public exposure to radio frequencies is regulated and enforced in units of microwatts per square 
centimeter (μW/cm2). The general population exposure limits for the 700 and 850 MHz Bands are 
approximately 467 μW/cm2 and 567 μW/cm2 respectively. The general population exposure limit for the 
1900 MHz (PCS), 2100 MHz (AWS) and 2300 MHz (WCS) bands is 1000 μW/cm2. Because each carrier 
will be using different frequency bands, and each frequency band has different exposure limits, it is 
necessary to report percent of MPE rather than power density.  
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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 may be above general population/uncontrolled limits (see below), 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. 

Additional details can be found in FCC OET 65. 

CALCULATIONS 

Calculations were done for the proposed AT&T Wireless antenna facility located at 177 West Rocks 
Road, Norwalk, CT, using the equipment information listed below. All calculations were performed per 
the specifications under FCC OET 65. Since AT&T is proposing highly focused directional panel 
antennas, which project most of the emitted energy out toward the horizon, all calculations were 
performed assuming a lobe representing the maximum gain of the antenna per the antenna manufactures 
supplied specifications, minus 10 dB, was focused at the base of the tower. For this report the sample 
point is the top of a 6-foot person standing at the base of the tower.  

For all calculations, all equipment was calculated using the following assumptions: 

 
1) 2 UMTS channels (850 MHz) were considered for each sector of the proposed installation. 

These Channels have a transmit power of 30 Watts per Channel. 
 
2) 2 UMTS channels (1900 MHz (PCS)) were considered for each sector of the proposed 

installation. These Channels have a transmit power of 30 Watts per Channel. 
 
3) 4 LTE channels (700 MHz) were considered for each sector of the proposed installation.  

These Channels have a transmit power of 60 Watts per Channel. 
 
4) 2 LTE channels (850 MHz) were considered for each sector of the proposed installation. 

These Channels have a transmit power of 60 Watts per Channel. 
 
5) 2 LTE channels (1900 MHz (PCS)) were considered for each sector of the proposed 

installation. These Channels have a transmit power of 60 Watts per Channel. 
 
6) 2 LTE channels (2300 MHz (WCS)) were considered for each sector of the proposed 

installation. These Channels have a transmit power of 60 Watts per Channel. 
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7) All radios at the proposed installation were considered to be running at full power and were 
uncombined in their RF transmissions paths per carrier prescribed configuration. Per FCC 
OET Bulletin No. 65 - Edition 97-01 recommendations to achieve the maximum anticipated 
value at each sample point, all power levels emitting from the proposed antenna installation 
are increased by a factor of 2.56 to account for possible in-phase reflections from the 
surrounding environment. This is rarely the case, and if so, is never continuous. 

 
8) For the following calculations the sample point was the top of a 6-foot person standing at the 

base of the tower. The maximum gain of the antenna per the antenna manufactures supplied 
specifications minus 10 dB was used in this direction.  This value is a very conservative 
estimate as gain reductions for these particular antennas are typically much higher in this 
direction.  
 

9) The antennas used in this modeling are the Powerwave 7770, CCI OPA-65R-LCUU-H6 
and the Quintel QS66512-2 for transmission in the 700 MHz, 850 MHz, 1900 MHz (PCS) 
and 2300 MHz (WCS) frequency bands.  This is based on feedback from the carrier with 
regards to anticipated antenna selection. Maximum gain values for all antennas are listed in 
the Inventory and Power Data table below. The maximum gain of the antenna per the antenna 
manufactures supplied specifications, minus 10 dB, was used for all calculations.  This value 
is a very conservative estimate as gain reductions for these particular antennas are typically 
much higher in this direction. 

 
10) The antenna mounting height centerlines of the proposed antennas are 111 feet above ground 

level (AGL) for Sector A, 111 feet above ground level (AGL) for Sector B and 111 feet 
above ground level (AGL) for Sector C. 

 
11) Emissions values for additional carriers were taken from the Connecticut Siting Council 

active database. Values in this database are provided by the individual carriers themselves.  

 

 

All calculations were done with respect to uncontrolled / general public threshold limits. 
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AT&T Site Inventory and Power Data by Antenna 
Sector: A Sector: B Sector: C 

Antenna #: 1 Antenna #: 1 Antenna #: 1 
Make / Model: Powerwave 7770 Make / Model: Powerwave 7770 Make / Model: Powerwave 7770 

Gain: 11.4 / 13.4 dBd Gain: 11.4 / 13.4 dBd Gain: 11.4 / 13.4 dBd 
Height (AGL):  111 feet Height (AGL):  111 feet Height (AGL):  111 feet 

Frequency Bands 850 MHz /          
1900 MHz (PCS) Frequency Bands 850 MHz /          

1900 MHz (PCS) Frequency Bands 850 MHz /          
1900 MHz (PCS) 

Channel Count 4 Channel Count 4 Channel Count 4 
Total TX 

Power(W): 120 Watts Total TX 
Power(W): 120 Watts Total TX 

Power(W): 120 Watts 

ERP (W): 2,140.89 ERP (W): 2,140.89 ERP (W): 2,140.89 
Antenna A1 MPE% 0.90 % Antenna B1 MPE% 0.90 % Antenna C1 MPE% 0.90 % 

Antenna #: 2 Antenna #: 2 Antenna #: 2 

Make / Model: CCI OPA-65R-
LCUU-H6 Make / Model: CCI OPA-65R-

LCUU-H6 Make / Model: CCI OPA-65R-
LCUU-H6 

Gain: 12.45 / 11.65 dBd Gain: 12.45 / 11.65 dBd Gain: 12.45 / 11.65 dBd 
Height (AGL):  111 feet Height (AGL):  111 feet Height (AGL):  111 feet 

Frequency Bands 
850 MHz /           
700 MHz /           

2300 MHz (WCS) 
Frequency Bands 

850 MHz /           
700 MHz /           

2300 MHz (WCS) 
Frequency Bands 

850 MHz /           
700 MHz /           

2300 MHz (WCS) 
Channel Count 6 Channel Count 6 Channel Count 6 

Total TX 
Power(W): 360 Watts Total TX 

Power(W): 360 Watts Total TX 
Power(W): 360 Watts 

ERP (W): 8,073.14 ERP (W): 8,073.14 ERP (W): 8,073.14 
Antenna A2 MPE% 3.81 % Antenna B2 MPE% 3.81 % Antenna C2 MPE% 3.81 % 

Antenna #: 3 Antenna #: 3 Antenna #: 3 
Make / Model: Quintel QS66512-2 Make / Model: Quintel QS66512-2 Make / Model: Quintel QS66512-2 

Gain: 10.85 / 13.85 / 0 / 0 
dBd Gain: 10.85 / 13.85 / 0 / 0 

dBd Gain: 10.85 / 13.85 / 0 / 0 
dBd 

Height (AGL):  111 feet Height (AGL):  111 feet Height (AGL):  111 feet 

Frequency Bands 700 MHz /           
1900 MHz (PCS) Frequency Bands 700 MHz /           

1900 MHz (PCS) Frequency Bands 700 MHz /           
1900 MHz (PCS) 

Channel Count 4 Channel Count 4 Channel Count 4 
Total TX 

Power(W): 240 Watts Total TX 
Power(W): 240 Watts Total TX 

Power(W): 240 Watts 

ERP (W): 4,371.36 ERP (W): 4,371.36  ERP (W): 4,371.36 
Antenna A3 MPE% 1.97 % Antenna B3 MPE% 1.97 % Antenna C3 MPE% 1.97 % 

 

  

 

 

 

 

 

Site Composite MPE% 
Carrier MPE% 

AT&T – Max per sector 6.68 % 
Verizon Wireless 5.08 % 

Clearwire 0.16 % 
Nextel 4.73 % 
Sprint 1.24 % 

T-Mobile 0.03 % 
Site Total MPE %: 17.92 % 

AT&T Sector A Total: 6.68 % 
AT&T Sector B Total: 6.68 % 
AT&T Sector C Total: 6.68 % 

 
Site Total: 17.92 % 
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AT&T Max Power Values Per Sector: 

 

 

 

 

 

 

 

 

 

 

 

Summary 

All calculations performed for this analysis yielded results that were within the allowable limits for 
general public exposure to RF Emissions.  

AT&T _ Frequency Band / 
Technology Per Sector 

# 
Channels 

Watts ERP 
(Per Channel) 

Height       
(feet) 

Total Power 
Density 

(µW/cm2) 
Frequency (MHz) 

Allowable 
MPE 

(µW/cm2) 

Calculated 
% MPE 

AT&T 850 MHz UMTS 2 414.12 111 2.70 850 MHz 567 0.48% 
AT&T 1900 MHz (PCS) UMTS 2 656.33 111 4.28 1900 MHz (PCS) 1000 0.43% 

AT&T 850 MHz LTE 2 1,054.75 111 6.88 850 MHz 567 1.21% 
AT&T 700 MHz LTE 2 877.31 111 5.72 700 MHz 467 1.23% 

AT&T 2300 MHz (WCS) LTE 2 2,104.51 111 13.72 2300 MHz (WCS) 1000 1.37% 
AT&T 700 MHz LTE 2 729.71 111 4.76 700 MHz 467 1.02% 

AT&T 1900 MHz (PCS) LTE 2 1,455.97 111 9.50 1900 MHz (PCS) 1000 0.95% 
      Total: 6.68% 
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The anticipated maximum composite contributions from the AT&T facility as well as the site composite 
emissions value with regards to compliance with FCC’s allowable limits for general public exposure to 
RF Emissions are shown here: 

AT&T Sector Power Density Value (%) 
Sector A: 6.68 % 
Sector B: 6.68 % 
Sector C: 6.68 % 

AT&T Maximum Total 
(per sector): 6.68 % 

  
Site Total: 17.92 % 

  
Site Compliance Status:  COMPLIANT 

 

 

The anticipated composite MPE value for this site assuming all carriers present is 17.92 % of the 
allowable FCC established general public limit sampled at the ground level. This is based upon values 
listed in the Connecticut Siting Council database for existing carrier emissions. 

FCC guidelines state that if a site is found to be out of compliance (over allowable thresholds), that 
carriers over a 5% contribution to the composite value will require measures to bring the site into 
compliance. For this facility, the composite values calculated were well within the allowable 100% 
threshold standard per the federal government.  
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1.0  SUBJECT AND REFERENCES 
 
The purpose of this analysis  is to evaluate the structural capacity of the telecommunication 
installation on the existing 108’‐0” tall water tank located at 177 West Rocks Road, Norwalk, 
CT 06851, for the additions and alterations proposed by AT&T Mobility.   
 
The  structural  analysis  is  based  on  the  following  documentation  provided  to  Destek 
Engineering, LLC (Destek): 
 

 Loading Email by Com‐Ex, dated 09/28/2016. 

 Construction Drawings prepared by Com‐Ex, dated 09/28/2016. 

 Structural Evaluation Letter prepared by Centek Engineering, dated 12/15/2014. 

 Construction Drawings prepared by Centek Engineering, dated 12/20/2011. 

 Structural Certification Letter prepared by Centek Engineering, dated 12/20/2011. 

 Structural Analysis Report prepared by Centek Engineering, dated 12/16/2011. 
 
1.1  STRUCTURE  
 

The subject structure is an elevated water tank supported on (4) braced legs. The tank has a 
diameter of approximately 28 feet and the top of the tank  is approximately 108 feet above 
the  ground  level  (AGL). The  tank has  an  approximate  capacity of 135,000  gal. At  the RAD 
center of 111.0 feet AGL, AT&T currently has nine (9) pipe mounted antennas on the existing 
triangular corral. 

 
2.0 EXISTING AND PROPOSED APPURTENANCES 

 
The analysis is based on the following existing and proposed appurtenances: 
 
Existing AT&T Appurtenances: 

Sector  Rad 
Center 
(ft.) 

Antennas & Equipment  Coax  Mounts 

Alpha, 
Beta & 
Gamma 

111 

(6) Powerwave 7770 
(3) Powerwave P65‐16‐XLH‐RR 

(18) Diplexers  
(6) Surge Arrestors 

(6) TMA‐Powerwave/LGP 21401 
(6) RRUS‐11 

(3) FC‐12 

(12) 1‐5/8” 

(9) Pipe 
Mounts on 
Triangular 

Corral 
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             Proposed & Final AT&T Appurtenances: 

Sector 
Rad Center 

(ft.) 
Antennas & Equipment  Coax  Mounts 

Alpha, 
Beta & 
Gamma 

111 

(3) Powerwave 7770 
(3) CCI OPA‐65R‐LCUU‐H6 

(3) Quintel QS66512‐2 
(6) Triplexers, (6) Surge Arrestors 
(6) TMA‐Powerwave/LGP 21401 

(3) RRUS‐11, (3) RRUS‐32 
 (3) RRUS‐32 B2 

(12) 1‐5/8”, 
(4) DC trunk, 

(2) Fiber trunk 

(9) Pipe 
Mounts on 
Triangular 

Corral 

              
             Others Appurtenances: 

Rad Center (ft.)  Antennas & Equipment  Coax  Mounts 

94  (12) Verizon Panel Antennas   (18) 1‐5/8” 
(12) Pipe 

Mounts on the 
handrail 

103.75  (6) Sprint Panel Antennas   (6) 1‐5/8” 
(6) Pipe Mounts 

on the wall of 
tank 

108  (3) T‐Mobile Panel Antennas   (12) 1‐1/4” 
(3) Pipe Mounts 

on the wall of 
tank 

111  (3) Nextel Panel Antennas   (9) 1‐1/4” 
(3) Pipe Mounts 

on the 
Triangular Corral

111  (3) Clearwire Panel Antennas  
(1) 2” inner‐duct 
(2) 1/2”coaxila 

(3) Pipe Mounts 
on the 

Triangular Corral

111 
(3) Unknown Carrier Panel 

Antennas 
‐‐ 

(3) Pipe Mounts 
on the 

Triangular Corral

117 
(2) Clearwire 2’‐6” Dish 
(1) Clearwire 2”‐0” Dish 

(3) 1/2" coaxial 
(3) Pipe Mounts 

on the 
Triangular Corral
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3.0  CODES AND LOADING 
 

The analysis  is  in accordance with: 
 

 2005  State Building  Code with  all of the adopted Supplements and Amendments 

 Minimum Design Loads for Building and Other Structures  ASCE/SEI  7‐02,  American 
Society of Civil Engineers 

 Specifications for Structural Steel Buildings – Allowable Stress  ANSI/AISC  335‐
89s1, American National Standards Institute/American Institute for Steel 
Construction 

 
The following loading parameters are used: 
 

 Occupancy Category IV 

 Ss: 0.301g 

 S1: 0.066g 

 Seismic Site Class D 

 Basic Wind Speed: 105 mph 

 Exposure: B  
 
4.0  STANDARD CONDITIONS FOR ENGINEERING SERVICES ON EXISTING STRUCTURES 

 
The analysis  is based on  the  information provided  to Destek and  is assumed  to be current 
and correct.  Unless noted otherwise, the structure and the foundation system are assumed 
to be in good condition, free of defects and can achieve theoretical strength. 
 
It  is  assumed  that  the  structure  has  been  maintained  and  shall  be  maintained  during  its 
service.    The  superstructure  and  the  foundation  system  are  assumed  to be designed with 
proper engineering practice and fabricated, constructed and erected in accordance with the 
design  documents.    Destek  will  accept  no  liability  which  may  arise  due  to  any  existing 
deficiency in design, material, fabrication, erection, construction, etc. or lack of maintenance. 
 
The analysis results presented in this report are only applicable for the previously mentioned 
existing and proposed additions and alterations.   Any deviation of the proposed equipment 
and placement, etc., will require Destek to generate an additional structural analysis. 
 

5.0  ANALYSIS AND ASSUMPTIONS 
 

The  structure  is  considered  to  have  adequate  strength  for  the  proposed  loading  if  the 
existing  structural  members  that  will  be  used  to  support  the  proposed  equipment  are 
structurally adequate per the applicable code criteria, or that the additions or alterations to 
the existing structure do not increase the force in any structural element by more than 5%.  

             
This  analysis  was  performed  by  utilizing  Risa  3‐D,  a  commercially  available  structural 
engineering software package by Risa Technologies, as applicable. 
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6.0  RESULTS AND CONCLUSION 
              

Water Tank: The existing water tank  is considered to have adequate structural capacity for 
the  proposed  additions  by  AT&T.    Utilizing  a  conservative  approach,  seismic  shear  and 
moment  are  calculated  to be 2.13 & 2.98  times higher  than  the wind  shear  and moment 
respectively, thus tank structural design is governed by seismic loads.  The additional gravity 
load  on  the  tank  due  to  the  existing  equipment  by  others  and  AT&T  additions  are 
approximately 1.25% of the design gravity loads, less than 5%.  Therefore, further analysis of 
the tank is not required and the structure is considered to have adequate capacity.   
 
Antenna Mounts: The existing antenna sector mounts will have adequate capacity  for  the 
proposed  changes  by  AT&T  once  they  have  been  upgraded  per  Destek  Drawings  dated 
04/06/2016.    Under  the  proposed  load  configuration  and  as  a  maximum,  the  structural 
members are stressed to 94% of their structural capacity. 

             
Therefore,  the  alterations  proposed  by  AT&T  can  be  implemented  as  intended  once  the 
upgrades have been installed and with the conditions and recommendations outlined in this 
report. 
 
Should you need any clarifications or have any questions about this report, please contact 
Ahmet Colakoglu at (770) 693‐0835 or acolakoglu@destekengineering.com. 
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Client: Com-Ex Consultants
Site ID: CT2151
Site Name: Norwalk North -West Rocks 
Rd

CALCULATION SHEET

 PURPOSE

The purpose of these calculaƟons is to determine whether the Water Tank located at 177 West Rocks Road, Norwalk, CT
06851, has adequate structural capacity for the proposed changes by AT&T.

Wind Load
(reference  ConnecƟcut Building Code 2005 with all amendments and supplements)

 ASCE 7‐02 Reference

LocaƟon: Norwalk, CT 06002

Table 1‐1, pg. 3
Occupancy category: IV

Exposure category: Exp "B" SecƟon 6.5.6.3, pg. 25

zg 1200 ft Exp "B"=if

900 ft Exp "C"=if

700 ft Exp "D"=if

1200 ft α 7.0 Exp "B"=if

9.5 Exp "C"=if

11.5 Exp "D"=if

7

Topographic factor: Kzt 1.0 SecƟon 6.5.7.2, pg. 26

Wind direcƟonal factor: Kd 0.95 Table 6‐4, pg. 80

Basic wind speed: V 105 mph Figure 6‐1c, pg. 36

Importance factor: I 1.15 Table 6‐1, pg. 77

Gust effect factor: G 0.85 SecƟon 6.5.8, pg. 26

Velocity pressure: qz 0.00256 Kzt Kd V
2 I psf EquaƟon 6‐15, pg. 27

qz 31 psf

Force coeifficients: Figure 6‐21, pg 74

for Flat surface for D*sqrt(qz) >2.5 for D*sqrt(qz) < 2.5 

CF_flat

1

7

25

1.3

1.4

2











 CF_round_1

1

7

25

0.5

0.6

0.7











 CF_round_2

1

7

25

0.7

0.8

1.2












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Client: Com-Ex Consultants
Site ID: CT2151
Site Name: Norwalk North -West Rocks 
Rd

CALCULATION SHEET

 Compute Wind Load on the Water Tank 

Water Tower ElevaƟon at CriƟcal Elements:

Top of Tank ElevaƟon: Htank 108ft AGL

Top of ShaŌ ElevaƟon: Hshaft 78ft AGL

Top of Leg ElevaƟon: Hlegs 89ft AGL

Compute Wind Loads on Reservoir:

Height (at one half point): ztank_wind Htank
1

2
Htank Hshaft  93 ft

Velocity pressure exposure
coefficient: Kz 2.01

ztank_wind

zg









2

α

 0.968 Table 6‐3, pg. 79

Reservoir Height: htank Htank Hshaft 30 ft

Reservoir Diameter: Dtank 28ft

Force coefficient: Cf linterp CF_round_1
0 

CF_round_1
1 

Dtank

htank










0.499

Area: Atank π

htank

2


Dtank

2
 659.7 ft

2

Wind Load: Ftank G Atank Cf qz Kz 8.3 kip

Compute Wind Loads on ShaŌ:

Height (at two thirds point): zshaft_wind
2

3
Hshaft  52 ft

Velocity pressure exposure
coefficient: Kz 2.01

zshaft_wind

zg









2

α

 0.82 Table 6‐3, pg. 79

ShaŌ Height: hshaft Hshaft 78 ft

ShaŌ Diameter: Dshaft 5ft approximate

Force coefficient: Cf min linterp CF_round_1
0 

CF_round_1
1 

hshaft

Dshaft










0.7








0.648

Area: Ashaft hshaft Dshaft 390 ft
2

Wind Load: Fshaft G Ashaft Cf qz Kz 5.4 kip
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Client: Com-Ex Consultants
Site ID: CT2151
Site Name: Norwalk North -West Rocks 
Rd

CALCULATION SHEET

Compute Wind Loads on Legs:

Height (at two thirds point): zleg_wind
2

3
Hlegs 59.333 ft

Velocity pressure exposure
coefficient: Kz 2.01

zleg_wind

zg









2

α

 0.851 Table 6‐3, pg. 79

Leg Height: hleg Hlegs 89 ft

Leg width: Dleg 12.4in

Number of legs: nleg 4

Force coefficient: Cf min linterp CF_round_1
0 

CF_round_1
1 

hleg

Dleg










0.7








0.7

Area: Alegs nleg hleg Dleg 367.87 ft
2

Wind Load: Flegs G Alegs Cf qz Kz 5.7 kip

Compute Wind Loads on Diagonal Leg Bracing:

 For Lower Level:

Height (at two thirds point): zDBrace1_wind
2

3
30 ft 20 ft

Velocity pressure exposure
coefficient: Kz 2.01

zDBrace1_wind

zg









2

α

 0.624 Table 6‐3, pg. 79

Brace Length: HDBrace1 38.5ft approximate

Brace Diameter: DDBrace1 1.125in approximate

Number of Braces: nDBrace1 8

Force coefficient: Cf min linterp CF_round_2
0 

CF_round_2
1 

HDBrace1

DDBrace1










1.2








1.2

Area: ADBrace1 nDBrace1 HDBrace1 DDBrace1 28.875 ft
2

Wind Load: FDBrace1 G ADBrace1 Cf qz Kz 0.6 kip
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Client: Com-Ex Consultants
Site ID: CT2151
Site Name: Norwalk North -West Rocks 
Rd

CALCULATION SHEET

Compute Wind Loads on Diagonal Leg Bracing:

 For Middle Level:

Height (at two thirds point): zDBrace2_wind
2

3
30 ft 30ft 50 ft

Velocity pressure exposure
coefficient: Kz 2.01

zDBrace2_wind

zg









2

α

 0.811 Table 6‐3, pg. 79

Brace Length: HDBrace2 36.3ft approximate

Brace Diameter: DDBrace2 1.0625in approximate

Number of Braces: nDBrace2 8

Force coefficient: Cf min linterp CF_round_2
0 

CF_round_2
1 

HDBrace2

DDBrace2










1.2








1.2

Area: ADBrace2 nDBrace2 HDBrace2 DDBrace2 25.712 ft
2

Wind Load: FDBrace2 G ADBrace2 Cf qz Kz 0.7 kip

Compute Wind Loads on Diagonal Leg Bracing:

 For Upper Level:

Height (at two thirds point): zDBrace3_wind
2

3
30 ft 60ft 80 ft

Velocity pressure exposure
coefficient: Kz 2.01

zDBrace3_wind

zg









2

α

 0.927 Table 6‐3, pg. 79

Brace Length: HDBrace3 31.75ft approximate

Brace Diameter: DDBrace3 1.0in approximate

Number of Braces: nDBrace3 8

Force coefficient: Cf min linterp CF_round_2
0 

CF_round_2
1 

HDBrace3

DDBrace3










1.2








1.2

Area: ADBrace3 nDBrace3 HDBrace3 DDBrace3 21.167 ft
2

FDBrace3 G ADBrace3 Cf qz Kz 0.6 kip
Wind Load:
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Client: Com-Ex Consultants
Site ID: CT2151
Site Name: Norwalk North -West Rocks 
Rd

CALCULATION SHEET

Compute Wind Loads on Horizontal Bracing:

 For Lower Member:

Height: zHBrace1_wind 30ft

Velocity pressure exposure
coefficient: Kz 2.01

zHBrace1_wind

zg









2

α

 0.701 Table 6‐3, pg. 79

Brace Length: HHBrace1 30ft approximate

Brace Depth: DHBrace1 8in approximate

Number of Braces: nHBrace1 4

Force coefficient: Cf min linterp CF_flat
0 

CF_flat
1 

HHBrace1

DHBrace1










2








2

Area: AHBrace1 nHBrace1 HHBrace1 DHBrace1 80 ft
2

Wind Load: FHBrace1 AHBrace1 Cf qz Kz 3.456 kip

 For Upper Member:

Height: zHBrace2_wind 60ft

Velocity pressure exposure
coefficient: Kz 2.01

zHBrace2_wind

zg









2

α

 0.854 Table 6‐3, pg. 79

Brace Length: HHBrace2 25ft approximate

Brace Depth: DHBrace2 8in approximate

Number of Braces: nHBrace2 4

Force coefficient: Cf min linterp CF_flat
0 

CF_flat
1 

HHBrace2

DHBrace2










2








2

Area: AHBrace2 nHBrace2 HHBrace2 DHBrace2 66.667 ft
2

Wind Load: FHBrace2 AHBrace2 Cf qz Kz 3.511 kip
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Client: Com-Ex Consultants
Site ID: CT2151
Site Name: Norwalk North -West Rocks 
Rd

CALCULATION SHEET

Compute Wind Loads on Handrail Members:

 For Longitudinal Member:

Height: zHR1_wind 111ft Approximate

Velocity pressure exposure
coefficient: Kz 2.01

zHR1_wind

zg









2

α

 1.018 Table 6‐3, pg. 79

Member Length: HHR1 28ft Approximate

Member Depth: DHR1 2in Approximate

Number of Longitudinal Members: nHR1 1 Approximate

Force coefficient: Cf min linterp CF_flat
0 

CF_flat
1 

HHR1

DHR1










2








2

Area: AHR1 nHR1 HHR1 DHR1 4.7 ft
2

Wind Load: FHR1 G AHR1 Cf qz Kz 0.2 kip

 For Bracing Members:

Height: zHR2_wind 111ft

Velocity pressure exposure
coefficient: Kz 2.01

zHR2_wind

zg









2

α

 1.018 Table 6‐3, pg. 79

VerƟcal Dimension: HHR2 3ft

VerƟcal Dimension: DHR2 2in

Number of VerƟcals: nHR2 18

Force coefficient: Cf min linterp CF_flat
0 

CF_flat
1 

HHR2

DHR2










2








1.767

Area: AHR2 nHR2 HHR2 DHR2 9 ft
2

Wind Load: FHR2 G AHR2 Cf qz Kz 0.4 kip
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Client: Com-Ex Consultants
Site ID: CT2151
Site Name: Norwalk North -West Rocks 
Rd

CALCULATION SHEET

 Compute Wind Loads at the Base of the Watertank 

Wind Loads on the Water Tank:

Water Tank Sphere: Ftank 8.35 kip
rtank_wind Htank

1

2
Htank Hshaft  93 ft

ShaŌ: Fshaft 5.428 kip
rshaft_wind

1

2
Hshaft 39 ft

Legs: Flegs 5.746 kip
rlegs_wind

1

2
Hlegs 44.5 ft

Diagonal Bracing: FDBrace1 0.567 kip rDBrace1 22.5ft

FDBrace2 0.656 kip rDBrace2 67.5ft

FDBrace3 0.617 kip rDBrace3 112.5ft

Horizontal Bracing: FHBrace1 3.456 kip rHBrace1 45ft

FHBrace2 3.511 kip rHBrace2 90ft

Handrail Horizontal: FHR1 0.249 kip rHR1 127ft

Handrail Diagonal: FHR2 0.424 kip rHR2 125ft

Wind Base Shear:

Fwind_tank_base Ftank Fshaft Flegs FDBrace1 FDBrace2 FDBrace3 FHBrace1
FHBrace2 FHR1 FHR2

 29 kip

Wind Base Moment:

Mwind_tank_base Ftank rtank_wind Fshaft rshaft_wind Flegs rlegs_wind
FDBrace1 rDBrace1 FDBrace2 rDBrace2 FDBrace3 rDBrace3 FHBrace1 rHBrace1



FHBrace2 rHBrace2 FHR1 rHR1 FHR2 rHR2


1926.6 kip ft
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Client: Com-Ex Consultants
Site ID: CT2151
Site Name: Norwalk North -West Rocks 
Rd

CALCULATION SHEET

 Seismic Load per ASCE 7‐02

The following variables will remain constant throughout the analysis of the water tank and the antennas/appurtenances: 

 ASCE 7‐02 Reference

Occupancy category: IV Table 1‐1, pg. 3

Importance factor: I 1.5 Table 11.5‐1, pg. 116

Spectral Parameters: Ss 0.301 Figure 22‐1

S1 0.066 Figure 22‐2

Fa 1.5592 Table 11.4‐1, pg. 115
Site Class D
assumed per codeFv 2.4 } Table 11.4‐2, pg. 115

SMS Fa Ss SMS 0.469 Eq. 11.4‐1, pg. 115

SM1 Fv S1 SM1 0.158 Eq. 11.4.2, pg. 115

SDS
2

3
SMS SDS 0.313 Eq. 11.4‐3, pg. 115

SD1
2

3
SM1 SD1 0.106 Eq. 11.4‐4, pg. 115

Response ModificaƟon Factor: R 3 Table 15.4‐1, pg. 162

 Seismic Reponse Coeficient: Computed from EquaƟon
12.8‐2, pg. 129.
Must be compared to max.
and min. values.

Cs1
SDS

R

I

 Cs1 0.1564

 Maximum Value of Cs:

Maximum value of Cs need not be greater than the value given by EquaƟon 12.8‐3:
Cs= SD1/T(R/I)

 Period DeterminaƟon, T:
per SecƟon 12.8.2, pg. 90

Structure Height: hn 108 ft

Coefficients: Ct 0.02 Table 12.8‐2, pg. 129

x 0.75 Table 12.8‐2, pg. 129

Approx. Fundamental
Period: Ta Ct hn

x 0.67 sec Eq. 12.8‐7, pg. 129
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Client: Com-Ex Consultants
Site ID: CT2151
Site Name: Norwalk North -West Rocks 
Rd

CALCULATION SHEET

The fundamental period should not exceed:

Cu 1.686 Table 12.8‐1, pg. 129

Tmax Cu Ta 1.13 sec SecƟon 12.8.2, pg. 129

Therefore, T Ta T 0.67 sec

Maximum Seismic Response Coeficient:
Cs_max

SD1

T
R

I







0.0788

Eq. 12.8‐3, pg. 129

 Minimum value for Cs: 

Minimum value of Cs should not be taken less than: 

Cs_min 0.01 Eq. 12.8‐5, pg. 129
Therefore, use:

Cs min Cs1 Cs_max  0.0788

Cs max Cs Cs_min  0.0788

 Compute Seismic Loads at the Base of the Watertank 

Height of the tank: htank 30ft

Height of the tank2: htank_1 10ft
Cylindrical Part of tank

Dtank_1 28ft

Tank Volume2: TankVolume1 π

Dtank_1

2









2

 htank_1 46061 gal

Height of the tank3: htank_2 10ft Dtank_2 28ft Spherical Part of tank (top and boƩom)

Tank Volume3: TankVolume2
4

3
π

Dtank_2

2









2

 htank_2 2 122831 gal

Tank Volume: TankVolumeTank. TankVolume1 TankVolume2  0.8 135113.6 gal Assume 80% full

Tank Weight: WeightTank TankVolumeTank. 62 pcf 1120 kip

Seismic Load Factor: LFSeismic 0.7 IBC 2012 SecƟon 1605.3

Seismic Base Shear: Fseismic_tank LFSeismic Cs WeightTank 62 kip Eq. 12.8‐1, pg. 89

Seismic Base Moment: rTank Hshaft 0.5 htank 93 ft

Mseismic_tank Fseismic_tank rTank 5745 kip ft
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CALCULATION SHEET

 Determine Governing Load

Fwind_tank_base

Fseismic_tank
0.47

==> Seismic Load Governs
Mwind_tank_base

Mseismic_tank
0.335

 Compute Antenna Seismic Loads:

One antenna (largest) and pipe, use
140 lbf to include accesories and others

Weightant1 105lbf 7ft 3.66 plf 130.62 lbf

 AT&T AddiƟons @ 111Ō AGL:

Antenna Weight: Wadda 9 140 lbf 1260 lbf

RRH,TMA, DC2 & FC12,etc  Weight: WRRH 6 50.7 lbf 3 52.9 lbf 6 16 lbf
3 77 lbf 6 17 lbf 1 21 lbf 12 7 lbf 9 1 lbf

 1005.9 lbf

Coax Weight: WaddATTc 110 ft 12 1 plf 6 1.25 plf( ) 2145 lbf

Mounts frame: Wmount 1500 lbf

Total AddiƟon Weight: WATT Wadda WaddATTc Wmount WRRH 5910.9 lbf

 Other Carrier @ 90Ō, 98Ō,111Ō AGL:

Antenna Weight: Wadda 30 80 lbf 3 50 lbf 2 20 lbf 2590 lbf

Coax Weight: WaddOCc1 100 ft 1 plf 50 5000 lbf

Mounts: Wmount 500 lbf

Total AddiƟon Weight: WOC1 Wadda WaddOCc1 Wmount 8090 lbf
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 Compare Tank and Antenna AddiƟon Loads:

 Weight and Seismic Shear Comparison:

Weight Comparison:
WATT WOC1

WeightTank
1.25 %  <  5% ==>  OK 

Seismic Shear: Wadd WATT WOC1 14000.9 lbf

Fadd LFSeismic Wadd Cs 772.307 lbf

Shear Comparison:
Fadd

Fseismic_tank
1.25 %  <  5% ==>  OK 

 Seismic Moment Comparison:

Seismic Moment: Madd WATT WaddATTc  111 ft WaddATTc
111ft

2


WOC1 WaddOCc1  93 ft WaddOCc1
93ft

2














Cs LFSeismic 58.302 kip ft

Moment Comparison:
Madd

Mseismic_tank
1.015 %  <  5% ==>  OK 

The total mass with the existing and proposed antennas is increased by less than
5%, thus lateral seismic load and gravity load increase is less than 5%. No further
analysis is required.
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 Check Antenna Mounts

Wind Load  ASCE 7 Reference

RAD Center: z 111ft

Velocity pressure exposure
coefficient: Kz 2.01

z

zg









2

α

 1.018 Table 29.3‐1, pg. 310

Wind direcƟonal factor: Kd 0.95

Importance factor: I 1.15

Velocity Pressure: qz 0.00256 Kz Kzt Kd V
2 I psf EquaƟon 29.3‐1, pg. 307

qz 31.39 psf

 Loads on Antenna (Powerwave 7770):

Dimensions: H 55in W 11in D 5.0in W7770 35lb

Cf_F linterp CF_flat
0 

CF_flat
1 

H

W






1.367
Figure (6‐21), pg 74

Cf_S linterp CF_flat
0 

CF_flat
1 

H

D






1.533 Figure (6‐21), pg 74

F7770 qz G Cf_F H W 153.2 lbf EquaƟon (6‐28), pg29

S7770 qz G Cf_S H D 78.1 lbf EquaƟon (6‐28), pg29

 Loads on Antenna (CCI OPA‐65R‐LCUU‐H6):

Dimensions : H 72in W 14.8in D 7.4in WOPA 73lb

Cf_F linterp CF_flat
0 

CF_flat
1 

H

W






1.364 Figure (6‐21), pg 74

Figure (6‐21), pg 74
Cf_S linterp CF_flat

0 
CF_flat

1 
H

D






1.491

FP65 qz G Cf_F H W 269.4 lbf EquaƟon (6‐28), pg29

SP65 qz G Cf_S H D 147.2 lbf EquaƟon (6‐28), pg29
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 Loads on Antenna (Quintel QS66512‐2):

Dimensions : H 72in W 12in D 9.6in WQS 105lb

Cf_F linterp CF_flat
0 

CF_flat
1 

H

W






1.383 Figure (6‐21), pg 74

Figure (6‐21), pg 74
Cf_S linterp CF_flat

0 
CF_flat

1 
H

D






1.417

FQS qz G Cf_F H W 221.5 lbf EquaƟon (6‐28), pg29

SQS qz G Cf_S H D 181.5 lbf EquaƟon (6‐28), pg29

 Loads on Antenna (Typical Panel Antenna By  Others):

Dimensions : H 64in W 11in D 6in Wothers 60lb

Cf_F linterp CF_flat
0 

CF_flat
1 

H

W






1.38 Figure (6‐21), pg 74

Figure (6‐21), pg 74
Cf_S linterp CF_flat

0 
CF_flat

1 
H

D






1.522

Fother qz G Cf_F H W 180.1 lbf EquaƟon (6‐28), pg29

Sother qz G Cf_S H D 108.3 lbf EquaƟon (6‐28), pg29

 Loads on Dish (By Others):

Dimensions : H 30.0in W 30in D 12in Wdish 30lb

Cf_F linterp CF_round_2
0 

CF_round_2
1 

H

W






0.7 Figure (6‐21), pg 74

Figure (6‐21), pg 74
Cf_S linterp CF_round_2

0 
CF_round_2

1 
H

D






0.725

Fdish qz G Cf_F H W 116.7 lbf EquaƟon (6‐28), pg29

Sdish qz G Cf_S H D 48.4 lbf EquaƟon (6‐28), pg29
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 Loads on (RRUS‐32):

Dimensions : H 29.9in W 13.3in D 9.5in WRRUS_32 77lb

Cf_F linterp CF_flat
0 

CF_flat
1 

H

W






1.321
Figure (6‐21), pg 74

Cf_S linterp CF_flat
0 

CF_flat
1 

H

D






1.336 Figure (6‐21), pg 74

FRRU_32 qz G Cf_F H W 97.3 lbf EquaƟon (6‐28), pg29

SRRU_32 qz G Cf_S H D 70.3 lbf EquaƟon (6‐28), pg29

 Loads on (RRUS‐32 B2):

Dimensions : H 27.2in W 12.1in D 7in WRRUS_32B2 52.9lb

Cf_F linterp CF_flat
0 

CF_flat
1 

H

W






1.321
Figure (6‐21), pg 74

Cf_S linterp CF_flat
0 

CF_flat
1 

H

D






1.348 Figure (6‐21), pg 74

FRRU_32B2 qz G Cf_F H W 80.6 lbf EquaƟon (6‐28), pg29

SRRU_32B2 qz G Cf_S H D 47.6 lbf EquaƟon (6‐28), pg29

 Loads on (RRUS‐11):

Dimensions : H 19.69in W 16.97in D 7.17in WRRUS_11 50.7lb

Cf_F linterp CF_flat
0 

CF_flat
1 

H

W






1.303
Figure (6‐21), pg 74

Cf_S linterp CF_flat
0 

CF_flat
1 

H

D






1.329 Figure (6‐21), pg 74

FRRUS_11 qz G Cf_F H W 80.7 lbf EquaƟon (6‐28), pg29

SRRUS_11 qz G Cf_S H D 34.8 lbf EquaƟon (6‐28), pg29
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 Loads on (TMA):

Dimensions : H 12in W 12in D 6in WTMA 25lb

Cf_F linterp CF_flat
0 

CF_flat
1 

H

W






1.3
Figure (6‐21), pg 74

Cf_S linterp CF_flat
0 

CF_flat
1 

H

D






1.317 Figure (6‐21), pg 74

FTMA qz G Cf_F H W 34.7 lbf EquaƟon (6‐28), pg29

STMA qz G Cf_S H D 17.6 lbf EquaƟon (6‐28), pg29

 Loads on(Diplexer):

Dimensions : H 10.5in W 7in D 1.9in Wdiplexer 7lb

Cf_F linterp CF_flat
0 

CF_flat
1 

H

W






1.308
Figure (6‐21), pg 74

Cf_S linterp CF_flat
0 

CF_flat
1 

H

D






1.375 Figure (6‐21), pg 74

FDiplexer qz G Cf_F H W 17.8 lbf EquaƟon (6‐28), pg29

SDiplexer qz G Cf_S H D 5.1 lbf EquaƟon (6‐28), pg29

 Loads on (Surge Arrestor):

Dimensions : H 5in W 3.6in D 1.3in Wsurge 1lb

Cf_F linterp CF_flat
0 

CF_flat
1 

H

W






1.306
Figure (6‐21), pg 74

Cf_S linterp CF_flat
0 

CF_flat
1 

H

D






1.347 Figure (6‐21), pg 74

Fsuege qz G Cf_F H W 4.4 lbf EquaƟon (6‐28), pg29

Ssurge qz G Cf_S H D 1.6 lbf EquaƟon (6‐28), pg29
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 Loads on Mount Pipe 2.0 STD:

Dimensions: Dia 2.375in H 60in

Cf_F linterp CF_round_2
0 

CF_round_2
1 

H

Dia










1.206 Figure (6‐21), pg 74

Cf_F Cf_F Cf_F 1.2if

1.2 otherwise

1.2
Figure (6‐21), pg 74

FPipe_F qz G Cf_F Dia 6.3 plf EquaƟon (6‐28), pg29

 Loads on Mount Pipe 2.5 STD:

Dimensions: Dia 2.9in H 72in

Cf_F linterp CF_round_2
0 

CF_round_2
1 

H

Dia










1.196 Figure (6‐21), pg 74

Cf_F Cf_F Cf_F 1.2if

1.2 otherwise

1.196
Figure (6‐21), pg 74

FPipe_F qz G Cf_F Dia 7.7 plf EquaƟon (6‐28), pg29

 Loads on Mount Pipe 3.0 STD:

Dimensions: Dia 3.5in H 72in

Cf_F linterp CF_round_2
0 

CF_round_2
1 

H

Dia










1.102 Figure (6‐21), pg 74

Cf_F Cf_F Cf_F 1.2if

1.2 otherwise

1.102
Figure (6‐21), pg 74

FPipe_F qz G Cf_F Dia 8.6 plf EquaƟon (6‐28), pg29
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 Loads on Mount Pipe 4.0 STD:

Dimensions: Dia 4.5in H 72in

Cf_F linterp CF_round_2
0 

CF_round_2
1 

H

Dia










1 Figure (6‐21), pg 74

Cf_F Cf_F Cf_F 1.2if

1.2 otherwise

1
Figure (6‐21), pg 74

FPipe_F qz G Cf_F Dia 10 plf EquaƟon (6‐28), pg29

 Loads on L 4x4x4/16:

Dimensions: W 4in H 260in

Figure (6‐21), pg 74
Cf linterp CF_flat

0 
CF_flat

1 
H

W






3.333

Cf Cf Cf 2.0if

2.0 otherwise

2 Figure (6‐21), pg 74

FL2.5 qz G Cf W 17.79 plf

 Loads on L 3.5x3.5x4/16:

Dimensions: W 3.5in H 65in

Figure (6‐21), pg 74
Cf linterp CF_flat

0 
CF_flat

1 
H

W






1.786

Cf Cf Cf 2.0if

2.0 otherwise

1.786 Figure (6‐21), pg 74

FL2.5 qz G Cf W 13.898 plf

 Loads on L 3.0x3.0x4/16:

Dimensions: W 3.0in H 130in

Figure (6‐21), pg 74
Cf linterp CF_flat

0 
CF_flat

1 
H

W






2.611

Cf Cf Cf 2.0if

2.0 otherwise

2 Figure (6‐21), pg 74

FL2.5 qz G Cf W 13.342 plf
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 Loads on L 2.5x2.5x4/16:

Dimensions: W 2.5in H 58in

Figure (6‐21), pg 74
Cf linterp CF_flat

0 
CF_flat

1 
H

W






1.94

Figure (6‐21), pg 74
Cf Cf Cf 2.0if

2.0 otherwise

1.94

FL2.5 qz G Cf W 10.785 plf

 Composite Steel Column SecƟon: 6" STD Equivalent
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RISA 3D MODEL: TRIANGULAR FRAME

Rendering
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Code Check
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Shear Check

As a maximum, the structural members are stressed to 94% of their structural capacity
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