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Tower Modification Design Report for 

SBA Network Services, Inc. 
 
 
 
 
 
 
 

Existing 160’ Self‐Support Tower 
SBA Site Name: Griswold 2, CT 
SBA Site ID: CT10012‐A‐01 

Carrier Name: AT&T 
Carrier Site Name: CT5457/Griswold West 

App # 75698, v2 
 

Site Location: 181 A Norman Road  
Griswold, CT 06351 
New London County 

 
Latitude: 41.601097 

Longitude: ‐71.954325 
 

ACGI Job # 18‐5030 
(Refer to previous ACGI Job # 18‐0513, dated 02/13/2018) 

ANALYSIS RESULTS 
Tower Components  98.4%  Pass w/ modifications 

Tower Foundation  97.0%  Pass 

Change in maximum 
stress due to new 

mounts 
+ 0.2%  Change due to new pipe mounts  

 

 
Prepared By:  
Brayan Andrade, EIT 
         

 
 

07/24/2018 
Approved By  
Joji M. George, PE. 
CT PE# 24444 
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1.  ANALYSIS SUMMARY 

The  existing  160’  Self‐support  Tower  located  in  Griswold,  Connecticut  was  analyzed  and 
designed  for modifications  by  Allpro  Consulting  Group,  Inc.  (ACGI)  for  the  existing  and  the 
proposed AT&T antennas, radios and coaxes as authorized by SBA Communication Corp.  Based 
on the results of the analysis, the existing tower with below mentioned proposed and existing 
loading  is  found  to  be  in  code  compliance  with  TIA‐222‐G,  Structural  Standards  for  Steel 
Antenna  Towers  and Antenna  Supporting  Structures  and  the  2016 Connecticut  State Building 
Code (IBC 2012), after installation of the proposed tower modifications. 
 
2.  SCOPE & SOURCE OF INFORMATION 

The purpose of this structural analysis is to determine whether the existing structure is capable 
of supporting additional proposed loads.   

SOURCE OF INFORMATION 

Tower Data:  Rohn Industries, Inc.  
 
 
FDH Velocitel Inc. 
 
 
Allpro Consulting 
Group, Inc. 

Original Tower Design by Rohn Industries, Inc., 
Rohn File No. 37696SP001, date April 6, 1999 
 
Previous structural analysis by FDH Velocitel Inc., 
Project # 15BVKZ1400, dated July 10, 2015 
 
Previous structural analysis by Allpro Consulting 
Group, Inc., ACGI # 16‐0261, dated 03/18/2016; 
ACGI # 16‐2850, dated 08/10/2016, 
ACGI # 16‐3553, dated 10/12/2016, 
ACGI # 17‐0376, dated 02/14/2017, 
ACGI # 18‐0513, dated 02/13/2018. 
 
Tower Modification by Allpro Consulting Group, 
Inc., ACGI #18‐2070, dated 04/12/2018 

Foundation Data:  FDH Velocitel Inc. 
 
 

Dispersive Wave Propagation Testing and Rebar 
Investigation by FDH Velocitel, Inc., Project # 
16BDGF1500, dated 03/03/2016 
 

Geotechnical 
Report: 

FDH Velocitel Inc. 
 

Geotechnical Evaluation of Subsurface 
Conditions by FDH Velocitel Inc., Project # 
16BDCN1600, dated 03/04/2016 
 

Loading Data:  Allpro Consulting 
Group, Inc. 
 
 
SBA Communication 
Corp. 

Existing loading as per previous structural 
analysis by Allpro Consulting Group, Inc., ACGI 
Job # 17‐0376, dated 02/14/2017. 
 
Proposed final loading for AT&T as per 
Application ID # 75698, v2 downloaded from 
SBA portal 

Authorization:  SBA Communication 
Corp. 
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3.  ANALYSIS METHODS & DATA 

The analysis was performed in accordance with Telecommunication Industry Association 
specification TIA‐222‐G‐Addendum 2.  The tower was modeled using TNX Tower, a 3‐D finite 
element program. TNX Tower is a general‐purpose modeling, analysis, and design program 
created specifically for communication towers using the EIA‐222‐C, EIA‐222‐D, TIA/EIA‐222‐F or 
TIA‐222‐G standards.  The 3‐D model included the tower, with existing appurtenances and all 
proposed loads. 

SITE DATA 

SBA Site Name:  Griswold 2, CT 

SBA Site Number:  CT10012‐A‐01 

Carrier Site Name:  AT&T: CT5457/Griswold West 

City, State:  Griswold, CT 

County:  New London 

Code Wind Load Requirement:   TIA‐222‐G (132 mph ultimate wind speed equal to 102 
mph nominal wind speed) & 2016 Connecticut State 
Building Code (IBC 2012) 

Wind Load Used:  TIA‐222‐G Code: 

 Nominal wind speed of 102 mph 
       (3 second gust wind speed)  

 Structure Class II.* 

 Exposure Category C. 

 Topographic Category 1. 

 Crest Height 0.00 ft. 

 A wind speed of 50 mph is used in 
combination with ice. 

 Nominal ice thickness of 0.75 in. 

Seismic Check:  Spectral Response Acceleration at Short Period (Ss) is 
0.169 g which less than 1.000 g. Therefore, no seismic 
check is required as per TIA‐222‐G section 2.7.3 

Note: This structural analysis is based upon the tower being classified as a class II; however, if a 
different classification is required subsequent to the date hereof, the tower classification will be 
changed to meet such requirement and a new structural analysis will be run. 

TOWER DATA 

Tower Type:  3 Sided Self‐support Tower 

Height:  160’   

Cross Section:  Triangular 

Steel Strength:  Legs – 50 ksi, Braces – 36 ksi   

Type of Foundation:  Individual concrete pad with square pedestal 
 

TOWER HISTORY 

Tower Manufacturer / Model:  ROHN/ SSV TOWER 

Date of Original Design:  04/06/1999 

Previous Modifications:  By Allpro Consulting Group, Inc., ACGI #18‐2070, dated 
04/12/2018 

Original Design Code Reqts:  TIA/EIA 222‐F 1996, 90mph + 1/2” ice 
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4.  CONCLUSIONS 

 

RESULT SUMMARY  

MEMBER  % Capacity  Pass/Fail 

Leg  95.9%  Pass 
Diagonal  98.4%  Pass w/ modifications

Top Girt  6.1%  Pass 

Bolt Checks  90.8%  Pass 

Anchor Bolt Check  66.5%  Pass 

Foundation 
(see attached MathCAD 
for details) 

Overturning:       27.1%  Pass 
Uplift:                   97.0%  Pass 
Bearing:               73.0%  Pass 
Shear:                  18.5%  Pass 

Tower Overall Rating = 98.4% (Pass w/ modifications) 

 
As per the results of the analysis, the existing tower is in code compliance for the new and 
existing antenna loads, after proposed modifications are installed as indicated. 
 
Upon installation of proposed modifications, maximum tower member stress is less than 
allowable, making it in code compliance under the TIA‐222‐G code and 2016 Connecticut State 
Building Code (IBC 2012) requirements. 
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5.  RECOMMENDATIONS 

 
The existing tower is recommended for the final loading listed under Section 8 
"Appurtenances Listing”, after installing the proposed modifications. 
 
Modifications Required: 

1. Reinforce existing diagonal L3 1/2x3 1/2x1/4 with L3 1/2x3 1/2x1/4making C 
section for 10'‐0’. 

 
Modification should be installed by a contractor familiar with the work to be performed. 
 
Cost estimate for the modifications is around $22,054.34 ‐ $25,042.93. General Contractor bids 
are pending and will be provided shortly under a separate cover. 
 
 
6.  ASSUMPTIONS 

 
This analysis was completed based on the following assumptions: 

 Tower has been properly maintained 

 Tower erection was in accordance to manufacturer drawings 

 Leg flanges have been properly designed by manufacturer to not be a limiting reaction 

 Welds have been properly designed and installed by manufacturer to not be a limiting 
reaction 

 Foundation was constructed in accordance to manufacturer drawings 

 Foundation does not have structural damage 

 Bolts have been properly tightened according to manufacturer specifications 

 Appurtenance, mount and transmission line sizes and weights are best estimates using 
the tnxTower database and manufacturer information 

 
7.  DISCLAIMER 

 
Installation  procedures  and  related  loading  are  not  within  the  scope  of  this  analysis.    A 
contractor experienced  in  similar work  should perform all  installation work.   The engineering 
services provided by Allpro Consulting Group,  Inc.  (ACGI) are  limited  to  the computer analysis 
and  calculations  of  the  structure  with  the  proposed  and  existing  loads.    This  analysis  is 
considered void if the loading mentioned in this report is changed or is different as installed.  It 
is assumed that the existing structure is properly maintained and is in good condition free of any 
defects.  Scope of  this  analysis does not  include  existing  connections,  except  as noted  in  this 
report.  
 
ACGI does not make any warranties, expressed or  implied  in connection with  this engineering 
analysis report and disclaims any  liability arising from deficiencies or any existing conditions of 
the original  structure.   ACGI will not be  responsible  for  consequential or  incidental  damages 
sustained by  any parties  as  a  result of  any data or  conclusions  included  in  this Report.    The 
maximum liability of ACGI pursuant to this report shall be limited to the consulting fee received 
for the preparation of the report.  
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8.  APPURTENANCE LISTING 

 

EXISTING LOAD DESCRIPTION 

ELEV 
(ft.) 

Qty.  Antenna Description  Mount Type & Qty.  TX. LINE (in)  TENANT 

169±  2  Decibel 20’ x 2”Dipoles  Direct Mount 
(@ 160’) 

(2) 7/8 
(1) 1/2 

Quinebaug
Comm 911 163±  1  Andrew DB201‐C Omni 

158± 

6  Commscope SBNHH‐1D65B Antennas 

(3) 15’ T‐Frames 
(1)Sabre Universal 
Pipe Mount 

(12) 1‐5/8 
(Double 
Stacked) 
(2) 1‐5/8 
Hybrid Fiber 

Verizon 

3 
Antel BXA‐70080‐4CF‐EDIN‐0 
Antennas 

3  Alcatel Lucent RH4x45‐AWS RRH 

3  Alcatel Lucent RH 2x60‐700U RRH 

3  Alcatel‐Lucent RH 2x60‐PCS RRH 

2  RFS DB‐T1‐6Z‐8AB‐0Z ODU 

148± 

3  RFS APXV18‐209015‐C Antennas 

(3) 10.5’ T‐Frames 
 

(12) 1‐5/8  T‐Mobile 3 
Commscope LNX‐6515DS‐A1M 
Antennas 

3  RFS ATMAA1412D‐1A20 TMAs 

135± 

9  Powerwave 7770 Antennas 

(3) 12’ T‐Frames 
(@137’) 

(12) 1‐1/4 
(Triple 
Stacked) 
(2) 3/4 DC 
Cables 
(1) 1/2 Fiber 

AT&T 

1  CCI HPA‐65R‐BUU‐H6 Antenna 

2  CCI HPA‐65R‐BUU‐H8 Antennas 

3  Ericsson RRUS‐11 Radios 

3  Ericsson RRUS‐12 Radios 

3  Ericsson RRU‐A2 Module 

6  Powerwave LGP21903 Diplexers 

1  Raycap DC6‐48‐60‐18‐8F 

130±  6  Powerwave LGP21401 TMAs 

128±  6  Kathrein 742 351  (3) 12’ T‐Frames 
(12) 1‐5/8 
(1) 3/8 

Metro PCS 

82±  1  Yagi  Direct Mount  (1) 1/2 
Quinebaug
Comm 911 

76±  1  GPS  (1) 3’ Standoff  (1) 1/2  Verizon 

68±  1  6’ Trombone  Direct Mount  (1) 1/2 
Quinebaug
Comm 911 
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AT&T FINAL LOAD DESCRIPTION 

ELEV 
(ft.) 

Qty.  Antenna Description 
Mount Type & 
Qty. 

TX. LINE (in)  TENANT 

135± 

6  Powerwave 7770 Antennas 

(3) T‐Frames 
(6) 2‐1/2”x6’ 
Mount Pipes 

(12) 1‐1/4 Coax 
(1) 1/2 Fiber 
(1) 7/16 Fiber 
(4) 3/4 DC Power 

AT&T 

1  Cci HPA‐65R‐BUU‐H6 Antennas 

2  Cci HPA‐65R‐BUU‐H8 Antennas 

1   KMW EPBQ‐654L8H6‐L2 Antennas 

2  KMW EPBQ‐654L8H8‐L2 Antennas 

6  Powerwave LGP21903 Diplexers 

3  Ericsson RRUS‐11 Radios 

3  Ericsson RRUS‐12 Radios 

3  Ericsson RRUS‐32 Radios 

3  Ericsson 4478 Radios 

3  Ericsson RRUS A2 Modules 

1 
Raycap DC6‐48‐60‐0‐8F DC Surge 
Suppressors 

1 
Raycap DC6‐48‐60‐18‐8C DC Surge 
Suppressors 

130±  6  Powerwave LGP21401 TMAs 

Notes: 
1. ACGI should be notified of any discrepancies found in the data listed in this report.   
2. Notify Allpro Consulting Group, Inc. of any potential physical & other interference 

with existing antennas for a redesign.  
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9.  SUMMARY OF WORKING PERCENTAGE OF STRUCTURAL COMPONENTS  

Section Capacity Table 
 

Section 
No. 

Elevation 
ft 

Component 
Type 

Size Critical
Element 

P 
lb 

øPallow 

lb 
% 

Capacity
Pass 
Fail 

T1 160 - 140 Leg ROHN 2.5 STD 2 -22201.50 63560.30 34.9 Pass  
T2 140 - 120 Leg ROHN 3 STD 38 -62520.80 82509.00 75.8 Pass  
T3 120 - 100 Leg ROHN 3.5 EH 68 -103909.00 125723.00 82.6 Pass  
T4 100 - 80 Leg ROHN 4 EH 89 -143639.00 159903.00 89.8 Pass  
T5 80 - 60 Leg ROHN 5 EH 110 -182451.00 239378.00 76.2 Pass  
T6 60 - 40 Leg ROHN 6 EHS 131 -216954.00 244047.00 88.9 Pass  
T7 40 - 20 Leg ROHN 6 EH 146 -254899.00 303757.00 83.9 Pass  
T8 20 - 10 Leg ROHN 6 EH 161 -274112.00 303730.00 90.2 Pass  
T9 10 - 0 Leg ROHN 6 EH 170 -291260.00 303730.00 95.9 Pass  
T1 160 - 140 Diagonal L1 3/4x1 3/4x3/16 10 -3565.06 8788.95 40.6 

60.5 (b) 
Pass  

T2 140 - 120 Diagonal L2x2x3/16 45 -6139.73 7810.37 78.6 
89.8 (b) 

Pass  

T3 120 - 100 Diagonal L2 1/2x2 1/2x3/16 72 -6780.02 9552.75 71.0 
86.2 (b) 

Pass  

T4 100 - 80 Diagonal L2 1/2x2 1/2x3/16 93 -7165.40 7279.23 98.4 Pass  
T5 80 - 60 Diagonal L3x3x1/4 114 -7870.09 13051.40 60.3 

67.3 (b) 
Pass  

T6 60 - 40 Diagonal L3 1/2x3 1/2x1/4 135 -9339.81 14294.60 65.3 
65.6 (b) 

Pass  

T7 40 - 20 Diagonal L3 1/2x3 1/2x1/4 150 -10569.30 12044.30 87.8 Pass  
T8 20 - 10 Diagonal L3 1/2x3 1/2x1/4 165 -9936.05 11028.70 90.1 Pass  
T9 10 - 0 Diagonal L3.5x3.5x1/4 + L3.5x3.5x1/4 

(C-shape - MOD) 
174 -10922.80 43089.90 25.3 

61.0 (b) 
Pass  

T1 160 - 140 Top Girt L1 3/4x1 3/4x3/16 4 -104.51 3088.02 3.4 Pass  
T2 140 - 120 Top Girt L1 3/4x1 3/4x3/16 41 -189.50 3088.02 6.1 Pass  

              Summary   
            Leg (T9) 95.9 Pass  
            Diagonal 

(T4) 
98.4 Pass  

            Top Girt 
(T2) 

6.1 Pass  

            Bolt Checks 90.8 Pass  
      RATING = 98.4 Pass  
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Topographic Category “1” 

Exposure Category “C’’ 



7/23/2018 Design Maps Summary Report

https://prod02-earthquake.cr.usgs.gov/designmaps/us/summary.php?template=minimal&latitude=41.601097&longitude=-71.954325&siteclass=3&riskc… 1/1

Building Code Reference Document

Site Coordinates

Site Soil Classification

Risk Category

Design Maps Summary Report
User–Specified Input

2012/2015 International Building Code
(which utilizes USGS hazard data available in 2008)

41.6011°N, 71.95433°W

Site Class D – “Stiff Soil”

I/II/III

USGS–Provided Output

SS = 0.169 g SMS = 0.270 g SDS = 0.180 g

S1 = 0.060 g SM1 = 0.145 g SD1 = 0.097 g

For information on how the SS and S1 values above have been calculated from probabilistic (risk-targeted) and
deterministic ground motions in the direction of maximum horizontal response, please return to the application and
select the “2009 NEHRP” building code reference document.

 

Although this information is a product of the U.S. Geological Survey, we provide no warranty, expressed or implied, as to the
accuracy of the data contained therein. This tool is not a substitute for technical subject-matter knowledge.

https://www.usgs.gov/


7/23/2018 ATC Hazards by Location

https://hazards.atcouncil.org/#/wind?lat=41.601097&lng=-71.954325 1/2

 This is a beta release of the new ATC Hazards by Location website. Please contact us with feedback.

Hazards by Location

Search Information

Coordinates: 41.601097, -71.954325

Timestamp: 2018-07-23T19:19:32.277Z

Hazard Type: Wind

Map Results

Text Results

ASCE 7-16

MRI 10-Year 76 mph

MRI 25-Year 86 mph

MRI 50-Year 97 mph

MRI 100-Year 102 mph

Risk Category I 115 mph

Risk Category II 125 mph

Risk Category III  134 mph

If the structure under consideration is a healthcare facility, you are in a wind-borne debris region. If other occupancy, use the Risk Category II basic wind
speed contours to determine if you are in a wind-borne debris region.

Risk Category IV  137 mph

You are in a wind-borne debris region if you are also within 1 mile of the coastal mean high water line.

ASCE 7-10

MRI 10-Year 80 mph

MRI 25-Year 90 mph

MRI 50-Year 98 mph

MRI 100-Year 107 mph

Risk Category I 122 mph

75

338 ft

Map data ©2018 Google

https://hazards.atcouncil.org/contact
https://maps.google.com/maps?ll=41.618538,-71.954325&z=8&t=m&hl=en-US&gl=US&mapclient=apiv3


7/23/2018 ATC Hazards by Location

https://hazards.atcouncil.org/#/wind?lat=41.601097&lng=-71.954325 2/2

Risk Category II  133 mph

You are in a wind-borne debris region if you are also within 1 mile of the coastal mean high water line.

Risk Category III-IV  143 mph

If the structure under consideration is a healthcare facility, you are in a wind-borne debris region. If other occupancy, use the Risk Category II basic wind
speed contours to determine if you are in a wind-borne debris region.

ASCE 7-05

ASCE 7-05 Wind Speed  111 mph

You are in a wind-borne debris region if you are also within 1 mile of the coastal mean high water line.

The results indicated here DO NOT reflect any state or local amendments to the values or any delineation lines made during the building code adoption process.
Users should confirm any output obtained from this tool with the local Authority Having Jurisdiction before proceeding with design.

Disclaimer
Hazard loads are interpolated from data provided in ASCE 7 and rounded up to the nearest whole integer. Per ASCE 7, islands and coastal areas outside the last
contour should use the last wind speed contour of the coastal area – in some cases, this website will extrapolate past the last wind speed contour and therefore,
provide a wind speed that is slightly higher. NOTE: For queries near wind-borne debris region boundaries, the resulting determination is sensitive to rounding
which may affect whether or not it is considered to be within a wind-borne debris region.

While the information presented on this website is believed to be correct, ATC and its sponsors and contributors assume no responsibility or liability for its
accuracy. The material presented in the report should not be used or relied upon for any specific application without competent examination and verification of its
accuracy, suitability and applicability by engineers or other licensed professionals. ATC does not intend that the use of this information replace the sound
judgment of such competent professionals, having experience and knowledge in the field of practice, nor to substitute for the standard of care required of such
professionals in interpreting and applying the results of the report provided by this website. Users of the information from this website assume all liability arising
from such use. Use of the output of this website does not imply approval by the governing building code bodies responsible for building code approval and
interpretation for the building site described by latitude/longitude location in the report.
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REACTIONS - 102 mph WIND
TORQUE 32 kip-ft

56177 lb
SHEAR

5207 kip-ft
MOMENT
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AXIAL

50 mph WIND - 0.7500 in ICE
TORQUE 8 kip-ft

13834 lb
SHEAR

1329 kip-ft
MOMENT

112087 lb
AXIAL

SHEAR:  30768 lb
UPLIFT:  -266210 lb

SHEAR:  34330 lb
DOWN:  300213 lb
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SYMBOL LIST
MARK MARKSIZE SIZE

A  L3.5x3.5x1/4 + L3.5x3.5x1/4 (C-shape - MOD)

MATERIAL STRENGTH
GRADE GRADEFy FyFu Fu

 A572-50  50 ksi  65 ksi  A36  36 ksi  58 ksi

TOWER DESIGN NOTES
1.   Tower is located in New London County, Connecticut.
2.   Tower designed for Exposure C to the TIA-222-G Standard.
3.   Tower designed for a 102 mph basic wind in accordance with the TIA-222-G Standard.
4.   Tower is also designed for a 50 mph basic wind with 0.75 in ice. Ice is considered to increase

 in thickness with height.
5.   Deflections are based upon a 60 mph wind.
6.   Tower Structure Class II.
7.   Topographic Category 1 with Crest Height of 0.00 ft
8.   TOWER RATING: 98.4%
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 Lightning Rod  160 Beacon  160 Decibel 20' x 2" Dipoles (Quinebaug 
 Comm 911)

 160 Decibel 20' x 2" Dipoles (Quinebaug 
 Comm 911)

 160 DB201 C (Quinebaug Comm 911)  160 BXA-70080-4CF-EDIN-0 (Verizon)  158 BXA-70080-4CF-EDIN-0 (Verizon)  158 BXA-70080-4CF-EDIN-0 (Verizon)  158 (2) SBNHH-1D65B (Verizon)  158 (2) SBNHH-1D65B (Verizon)  158 (2) SBNHH-1D65B (Verizon)  158 B66A RRH4x45-4R (Verizon)  158 B66A RRH4x45-4R (Verizon)  158 B66A RRH4x45-4R (Verizon)  158 RRH2x60-700U (Verizon)  158 RRH2x60-700U (Verizon)  158 RRH2x60-700U (Verizon)  158 RRH2x60-PCS (Verizon)  158 RRH2x60-PCS (Verizon)  158 RRH2x60-PCS (Verizon)  158 DB-T1-6Z-8AB-0Z (Verizon)  158 DB-T1-6Z-8AB-0Z (Verizon)  158 15' T-Frames (Verizon)  158 15' T-Frames (Verizon)  158 15' T-Frames (Verizon)  158 Sabre Universal Pipe Mount (Verizon)  158 APXV18-209015-C (T-Mobile)  148 APXV18-209015-C (T-Mobile)  148 APXV18-209015-C (T-Mobile)  148 LNX-6515DS-A1M (T-Mobile)  148 LNX-6515DS-A1M (T-Mobile)  148 LNX-6515DS-A1M (T-Mobile)  148 ATMAA1412D-1A20 (T-Mobile)  148 ATMAA1412D-1A20 (T-Mobile)  148 ATMAA1412D-1A20 (T-Mobile)  148 10.5' T-Frame (T-Mobile)  148 10.5' T-Frame (T-Mobile)  148 10.5' T-Frame (T-Mobile)  148 12'  T-Frame (ATT)  137 12'  T-Frame (ATT)  137 12'  T-Frame (ATT)  137 (2) 2-1/2"x6' (ATT)  137 (2) 2-1/2"x6' (ATT)  137 (2) 2-1/2"x6' (ATT)  137 RRUS 11 (ATT)  135 RRUS 11 (ATT)  135 RRUS 11 (ATT)  135 RRUS 12 AWS (ATT)  135 RRUS 12 AWS (ATT)  135 RRUS 12 AWS (ATT)  135 RRUS A2 (ATT)  135 RRUS A2 (ATT)  135 RRUS A2 (ATT)  135 (2) LGP21903 Diplexer (ATT)  135 (2) LGP21903 Diplexer (ATT)  135 (2) LGP21903 Diplexer (ATT)  135 DC6-48-60-18-8F (ATT)  135 EPBQ-654L8-H6-L2 (ATT)  135 EPBQ-654L8-H8-L2 (ATT)  135 EPBQ-654L8-H8-L2 (ATT)  135 RRUS 32 (ATT)  135 RRUS 32 (ATT)  135 RRUS 32 (ATT)  135 4478 (ATT)  135 4478 (ATT)  135 4478 (ATT)  135 DC6-48-60-18-8C (ATT)  135 (2) 7770 (ATT)  135 (2) 7770 (ATT)  135 (2) 7770 (ATT)  135 HPA-65R-BUU-H6 (ATT)  135 HPA-65R-BUU-H8-K (ATT)  135 HPA-65R-BUU-H8-K (ATT)  135 (2) LGP 21401 TMA (ATT)  130 (2) LGP 21401 TMA (ATT)  130 (2) LGP 21401 TMA (ATT)  130 (2) 742 351 (Metro PCS)  128 (2) 742 351 (Metro PCS)  128 (2) 742 351 (Metro PCS)  128 12'  T-Frame (Metro PCS)  128 12'  T-Frame (Metro PCS)  128 12'  T-Frame (Metro PCS)  128 Yagi (Quinebaug Comm 911)  82 GPS (Verizon)  76 6' Trombone (Quinebaug Comm 911)  68DESIGNED APPURTENANCE LOADING
TYPE TYPEELEVATION ELEVATION
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SYMBOL LIST
MARK MARKSIZE SIZE

A  L3.5x3.5x1/4 + L3.5x3.5x1/4 (C-shape - MOD)

MATERIAL STRENGTH
GRADE GRADEFy FyFu Fu

 A572-50  50 ksi  65 ksi  A36  36 ksi  58 ksi

TOWER DESIGN NOTES
1.   Tower is located in New London County, Connecticut.
2.   Tower designed for Exposure C to the TIA-222-G Standard.
3.   Tower designed for a 102 mph basic wind in accordance with the TIA-222-G Standard.
4.   Tower is also designed for a 50 mph basic wind with 0.75 in ice. Ice is considered to increase

 in thickness with height.
5.   Deflections are based upon a 60 mph wind.
6.   Tower Structure Class II.
7.   Topographic Category 1 with Crest Height of 0.00 ft
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  Tower Input Data    
 

 
The main tower is a 3x free standing tower with an overall height of 160.00 ft above the ground line. 
The base of the tower is set at an elevation of 0.00 ft above the ground line. 
The face width of the tower is 6.58 ft at the top and 20.96 ft at the base. 
This tower is designed using the TIA-222-G standard. 
The following design criteria apply:  

 Tower is located in New London County, Connecticut. 
 ASCE 7-10 Wind Data is used (wind speeds converted to nominal values). 
 Basic wind speed of 102 mph. 
 Structure Class II. 
 Exposure Category C. 
 Topographic Category 1. 
 Crest Height 0.00 ft. 
 Nominal ice thickness of 0.7500 in. 
 Ice thickness is considered to increase with height. 
 Ice density of 56 pcf. 
 A wind speed of 50 mph  is used in combination with ice. 
 Temperature drop of 50 °F. 
 Deflections calculated using a wind speed of 60 mph. 
 Pressures are calculated at each section. 
 Stress ratio used in tower member design is 1. 
 Local bending stresses due to climbing loads, feed line supports, and appurtenance mounts are not considered. 

 

  Options    
 

  Consider Moments - Legs   Distribute Leg Loads As Uniform   Use ASCE 10 X-Brace Ly Rules 
  Consider Moments - Horizontals   Assume Legs Pinned √ Calculate Redundant Bracing Forces 
  Consider Moments - Diagonals √ Assume Rigid Index Plate   Ignore Redundant Members in FEA 
  Use Moment Magnification √ Use Clear Spans For Wind Area   SR Leg Bolts Resist Compression 
√ Use Code Stress Ratios √ Use Clear Spans For KL/r   All Leg Panels Have Same Allowable 
√ Use Code Safety Factors - Guys √ Retension Guys To Initial Tension   Offset Girt At Foundation 
  Escalate Ice   Bypass Mast Stability Checks √ Consider Feed Line Torque 
  Always Use Max Kz √ Use Azimuth Dish Coefficients √ Include Angle Block Shear Check 
  Use Special Wind Profile √ Project Wind Area of Appurt.   Use TIA-222-G Bracing Resist. Exemption
√ Include Bolts In Member Capacity √ Autocalc Torque Arm Areas   Use TIA-222-G Tension Splice Exemption 
  Leg Bolts Are At Top Of Section   Add IBC .6D+W Combination Poles 
√ Secondary Horizontal Braces Leg √ Sort Capacity Reports By Component   Include Shear-Torsion Interaction 
  Use Diamond Inner Bracing (4 Sided) √ Triangulate Diamond Inner Bracing    Always Use Sub-Critical Flow 
  SR Members Have Cut Ends   Treat Feed Line Bundles As Cylinder   Use Top Mounted Sockets 
  SR Members Are Concentric       Pole Without Linear Attachments 
          Pole With Shroud Or No Appurtenances 
          Outside and Inside Corner Radii Are 

Known 
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 Tower Section Geometry    
 

Tower 
 Section 

Tower 
 Elevation 

 
ft 

Assembly 
Database 

Description Section 
Width  

 
ft 

Number  
of  

Sections 

Section 
Length 

 
ft 

T1 160.00-140.00   6.58 1 20.00 
T2 140.00-120.00   6.58 1 20.00 
T3 120.00-100.00   8.59 1 20.00 
T4 100.00-80.00   10.65 1 20.00 
T5 80.00-60.00   12.74 1 20.00 
T6 60.00-40.00   14.83 1 20.00 
T7 40.00-20.00   16.92 1 20.00 
T8 20.00-10.00   18.88 1 10.00 
T9 10.00-0.00   19.92 1 10.00 

 
 
 

 Tower Section Geometry (cont’d)   
 

Tower 
 Section 

Tower 
 Elevation 

 
ft 

Diagonal 
Spacing 

 
ft 

Bracing 
Type 

Has 
K Brace 

End 
Panels 

Has  
Horizontals 

Top Girt 
Offset 

 
in 

Bottom Girt 
Offset 

 
in 

T1 160.00-140.00 4.00 X Brace No No 0.0000 0.0000 
T2 140.00-120.00 5.00 X Brace No No 0.0000 0.0000 
T3 120.00-100.00 6.67 X Brace No No 0.0000 0.0000 
T4 100.00-80.00 6.67 X Brace No No 0.0000 0.0000 
T5 80.00-60.00 6.67 X Brace No No 0.0000 0.0000 
T6 60.00-40.00 10.00 X Brace No No 0.0000 0.0000 
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Tower 
 Section 

Tower 
 Elevation 

 
ft 

Diagonal 
Spacing 

 
ft 

Bracing 
Type 

Has 
K Brace 

End 
Panels 

Has  
Horizontals 

Top Girt 
Offset 

 
in 

Bottom Girt 
Offset 

 
in 

T7 40.00-20.00 10.00 X Brace No No 0.0000 0.0000 
T8 20.00-10.00 10.00 X Brace No No 0.0000 0.0000 
T9 10.00-0.00 10.00 X Brace No No 0.0000 0.0000 

 
 

 Tower Section Geometry (cont’d)   
 

Tower 
 Elevation 

ft 

Leg 
Type 

 

Leg  
Size 

 

Leg  
Grade 

Diagonal 
Type 

 

Diagonal  
Size 

 

Diagonal 
Grade 

T1 160.00-140.00 Pipe ROHN 2.5 STD A572-50 
(50 ksi) 

Equal Angle L1 3/4x1 3/4x3/16 A36 
(36 ksi) 

T2 140.00-120.00 Pipe ROHN 3 STD A572-50 
(50 ksi) 

Equal Angle L2x2x3/16 A36 
(36 ksi) 

T3 120.00-100.00 Pipe ROHN 3.5 EH A572-50 
(50 ksi) 

Equal Angle L2 1/2x2 1/2x3/16 A36 
(36 ksi) 

T4 100.00-80.00 Pipe ROHN 4 EH A572-50 
(50 ksi) 

Equal Angle L2 1/2x2 1/2x3/16 A36 
(36 ksi) 

T5 80.00-60.00 Pipe ROHN 5 EH A572-50 
(50 ksi) 

Equal Angle L3x3x1/4 A572-50 
(50 ksi) 

T6 60.00-40.00 Pipe ROHN 6 EHS A572-50 
(50 ksi) 

Equal Angle L3 1/2x3 1/2x1/4 A572-50 
(50 ksi) 

T7 40.00-20.00 Pipe ROHN 6 EH A572-50 
(50 ksi) 

Equal Angle L3 1/2x3 1/2x1/4 A572-50 
(50 ksi) 

T8 20.00-10.00 Pipe ROHN 6 EH A572-50 
(50 ksi) 

Equal Angle L3 1/2x3 1/2x1/4 A572-50 
(50 ksi) 

T9 10.00-0.00 Pipe ROHN 6 EH A572-50 
(50 ksi) 

Arbitrary 
Shape 

L3.5x3.5x1/4 + L3.5x3.5x1/4 
(C-shape - MOD) 

A572-50 
(50 ksi) 

 
 
 

 Tower Section Geometry (cont’d)   
 

Tower 
 Elevation 

ft 

Top Girt 
Type 

 

Top Girt  
Size 

 

Top Girt  
Grade 

Bottom Girt 
Type 

 

Bottom Girt  
Size 

 

Bottom Girt 
Grade 

T1 160.00-140.00 Equal Angle L1 3/4x1 3/4x3/16 A36 
(36 ksi) 

Solid Round  A36 
(36 ksi) 

T2 140.00-120.00 Equal Angle L1 3/4x1 3/4x3/16 A36 
(36 ksi) 

Solid Round  A36 
(36 ksi) 

 
 
 

 Tower Section Geometry (cont’d)   
 

Tower 
 Elevation 

 
 

ft 

Gusset 
Area 

(per face) 
 

ft2 

Gusset 
Thickness 

 
 

in 

Gusset Grade Adjust. Factor
Af 

Adjust. 
Factor  

Ar 

Weight Mult. 
 

Double Angle 
Stitch Bolt 
Spacing 

Diagonals 
in 

Double Angle 
Stitch Bolt 
Spacing 

Horizontals 
in 

Double Angle 
Stitch Bolt 
Spacing 

Redundants 
in 

T1 
160.00-140.00 

0.00 0.0000 A36 
(36 ksi) 

1 1 1.05 36.0000 36.0000 36.0000 
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Tower 
 Elevation 

 
 

ft 

Gusset 
Area 

(per face) 
 

ft2 

Gusset 
Thickness 

 
 

in 

Gusset Grade Adjust. Factor
Af 

Adjust. 
Factor  

Ar 

Weight Mult. 
 

Double Angle 
Stitch Bolt 
Spacing 

Diagonals 
in 

Double Angle 
Stitch Bolt 
Spacing 

Horizontals 
in 

Double Angle 
Stitch Bolt 
Spacing 

Redundants 
in 

T2 
140.00-120.00 

0.00 0.0000 A36 
(36 ksi) 

1 1 1.05 36.0000 36.0000 36.0000 

T3 
120.00-100.00 

0.00 0.0000 A36 
(36 ksi) 

1 1 1.05 36.0000 36.0000 36.0000 

T4 
100.00-80.00 

0.00 0.0000 A36 
(36 ksi) 

1 1 1.05 36.0000 36.0000 36.0000 

T5 80.00-60.00 0.00 0.0000 A36 
(36 ksi) 

1 1 1.05 36.0000 36.0000 36.0000 

T6 60.00-40.00 0.00 0.0000 A36 
(36 ksi) 

1 1 1.05 36.0000 36.0000 36.0000 

T7 40.00-20.00 0.00 0.0000 A36 
(36 ksi) 

1 1 1.05 36.0000 36.0000 36.0000 

T8 20.00-10.00 0.00 0.0000 A36 
(36 ksi) 

1 1 1.05 36.0000 36.0000 36.0000 

T9 10.00-0.00 0.00 0.0000 A36 
(36 ksi) 

1 1 1.05 36.0000 36.0000 36.0000 

 
 

 

 Tower Section Geometry (cont’d)   
 

   K Factors1

Tower 
 Elevation 

 
 

ft 

Calc 
K 

Single 
Angles 

Calc 
K 

Solid 
Rounds 

Legs X 
Brace 
Diags 

X 
Y 

K 
Brace 
Diags 

X 
Y 

Single 
Diags 

 
X 
Y 

Girts 
 
 

X 
Y 

Horiz. 
 
 

X 
Y 

Sec. 
Horiz. 

 
X 
Y 

Inner 
Brace 

 
X 
Y 

T1 
160.00-140.00 

Yes Yes 1 1 
1 

1 
1 

1 
1 

1 
1 

1 
1 

1 
1 

1 
1 

T2 
140.00-120.00 

Yes Yes 1 1 
1 

1 
1 

1 
1 

1 
1 

1 
1 

1 
1 

1 
1 

T3 
120.00-100.00 

Yes Yes 1 1 
1 

1 
1 

1 
1 

1 
1 

1 
1 

1 
1 

1 
1 

T4 
100.00-80.00 

Yes Yes 1 1 
1 

1 
1 

1 
1 

1 
1 

1 
1 

1 
1 

1 
1 

T5 
80.00-60.00 

Yes Yes 1 1 
1 

1 
1 

1 
1 

1 
1 

1 
1 

1 
1 

1 
1 

T6 
60.00-40.00 

Yes Yes 1 1 
1 

1 
1 

1 
1 

1 
1 

1 
1 

1 
1 

1 
1 

T7 
40.00-20.00 

Yes Yes 1 1 
1 

1 
1 

1 
1 

1 
1 

1 
1 

1 
1 

1 
1 

T8 
20.00-10.00 

Yes Yes 1 1 
1 

1 
1 

1 
1 

1 
1 

1 
1 

1 
1 

1 
1 

T9 10.00-0.00 Yes Yes 1 1 
1 

1 
1 

1 
1 

1 
1 

1 
1 

1 
1 

1 
1 

1Note: K factors are applied to member segment lengths. K-braces without inner supporting members will have the K factor in the out-of-plane direction applied to 
the overall length. 
 
 

 

 Tower Section Geometry (cont’d)   
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Tower 
 Elevation 

ft 

Leg Diagonal Top Girt Bottom Girt Mid Girt Long Horizontal Short Horizontal 

 Net Width 
Deduct 

in 

U 
 

Net Width 
Deduct 

in 

U 
 

Net Width
Deduct 

in 

U 
 

Net 
Width 

Deduct 
in 

U 
 

Net 
Width 

Deduct 
in 

U 
 

Net 
Width 

Deduct 
in 

U 
 

Net 
Width 

Deduct 
in 

U 
 

T1 
160.00-140.00 

0.0000 1 0.0000 0.75 0.0000 0.75 0.0000 0.75 0.0000 0.75 0.0000 0.75 0.0000 0.75 

T2 
140.00-120.00 

0.0000 1 0.0000 0.75 0.0000 0.75 0.0000 0.75 0.0000 0.75 0.0000 0.75 0.0000 0.75 

T3 
120.00-100.00 

0.0000 1 0.0000 0.75 0.0000 0.75 0.0000 0.75 0.0000 0.75 0.0000 0.75 0.0000 0.75 

T4 
100.00-80.00 

0.0000 1 0.0000 0.75 0.0000 0.75 0.0000 0.75 0.0000 0.75 0.0000 0.75 0.0000 0.75 

T5 80.00-60.00 0.0000 1 0.0000 0.75 0.0000 0.75 0.0000 0.75 0.0000 0.75 0.0000 0.75 0.0000 0.75 
T6 60.00-40.00 0.0000 1 0.0000 0.75 0.0000 0.75 0.0000 0.75 0.0000 0.75 0.0000 0.75 0.0000 0.75 
T7 40.00-20.00 0.0000 1 0.0000 0.75 0.0000 0.75 0.0000 0.75 0.0000 0.75 0.0000 0.75 0.0000 0.75 
T8 20.00-10.00 0.0000 1 0.0000 0.75 0.0000 0.75 0.0000 0.75 0.0000 0.75 0.0000 0.75 0.0000 0.75 
T9 10.00-0.00 0.0000 1 0.0000 0.75 0.0000 0.75 0.0000 0.75 0.0000 0.75 0.0000 0.75 0.0000 0.75 

 
 

 

 Tower Section Geometry (cont’d)   
 

Tower 
 Elevation 

ft 

Leg 
Connection 

Type 

Leg Diagonal Top Girt Bottom Girt Mid Girt Long Horizontal Short Horizontal

  Bolt Size 
in 

No. Bolt Size 
in 

No. Bolt Size
in 

No. Bolt Size
in 

No. Bolt Size
in 

No. Bolt Size 
in 

No. Bolt Size
in 

No. 

T1 
160.00-140.00 

Flange 0.7500 
A325N 

4 0.6250 
A325N 

1 0.6250 
A325N 

1 0.6250 
A325N 

0 0.6250 
A325N 

0 0.6250 
A325X 

0 0.6250 
A325N 

0 

T2 
140.00-120.00 

Flange 0.8750 
A325N 

4 0.6250 
A325N 

1 0.6250 
A325N 

1 0.6250 
A325N 

0 0.6250 
A325N 

0 0.6250 
A325X 

0 0.6250 
A325N 

0 

T3 
120.00-100.00 

Flange 0.8750 
A325N 

4 0.6250 
A325N 

1 0.0000 
A325X 

1 0.6250 
A325N 

0 0.6250 
A325N 

0 0.6250 
A325X 

0 0.6250 
A325N 

0 

T4 
100.00-80.00 

Flange 1.0000 
A325N 

4 0.6250 
A325N 

1 0.0000 
A325N 

1 0.6250 
A325N 

0 0.6250 
A325N 

0 0.6250 
A325X 

0 0.6250 
A325N 

0 

T5 80.00-60.00 Flange 1.0000 
A325N 

6 0.6250 
A325N 

1 0.0000 
A325N 

1 0.6250 
A325N 

0 0.6250 
A325N 

0 0.6250 
A325X 

0 0.6250 
A325N 

0 

T6 60.00-40.00 Flange 1.0000 
A325N 

6 0.7500 
A325N 

1 0.0000 
A325N 

1 0.6250 
A325N 

0 0.6250 
A325N 

0 0.6250 
A325X 

0 0.6250 
A325N 

0 

T7 40.00-20.00 Flange 1.0000 
A325N 

6 0.7500 
A325N 

1 0.0000 
A325N 

1 0.6250 
A325N 

0 0.6250 
A325N 

0 0.6250 
A325X 

0 0.6250 
A325N 

0 

T8 20.00-10.00 Flange 1.0000 
A325N 

8 0.7500 
A325N 

1 0.0000 
A325N 

1 0.0000 
A325N 

0 0.6250 
A325N 

0 0.6250 
A325X 

0 0.6250 
A325N 

0 

T9 10.00-0.00 Flange 1.0000 
A325N 

0 0.7500 
A325N 

1 0.6250 
A325X 

0 0.6250 
A325N 

0 0.6250 
A325N 

0 0.6250 
A325X 

0 0.6250 
A325N 

0 

 
 

 

 Feed Line/Linear Appurtenances - Entered As Round Or Flat 
 

Description Face 
or 

Leg  

Allow 
Shield 

Component 
Type 

Placement 
 

ft 

Face 
Offset 

in 

Lateral 
Offset 

(Frac FW) 

# # 
 Per 
Row

Clear 
Spacing 

in 

Width or 
Diameter 

in 

Perimeter
 

in 

Weight 
 

klf 
1 5/8 

(Verizon) 
A No Ar (CaAa) 158.00 - 0.00 0.0000 0.27 14 6 0.5000 1.9800  0.00 

Feedline A No Af (CaAa) 158.00 - 0.00 0.0000 0.3 1 1 1.5000 1.5000  0.00 
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Client 
SBA 

Designed by 

Bandrade 

Description Face 
or 

Leg  

Allow 
Shield 

Component 
Type 

Placement 
 

ft 

Face 
Offset 

in 

Lateral 
Offset 

(Frac FW) 

# # 
 Per 
Row

Clear 
Spacing 

in 

Width or 
Diameter 

in 

Perimeter
 

in 

Weight 
 

klf 
Ladder (Af) 

1.5'' 
(Verizon) 

**********                         
1 5/8 

(T-Mobile) 
A No Ar (CaAa) 148.00 - 0.00 -2.0000 0.27 12 6 0.5000 1.9800  0.00 

**********                         
7/8 

(QUINEBAU
G COMM 

911) 

A No Ar (CaAa) 160.00 - 0.00 -2.0000 0.3 2 2 0.1110 0.1110  0.00 

1/2 
(QUINEBAU

G COMM 
911) 

A No Ar (CaAa) 160.00 - 0.00 -2.0000 0.34 1 1 0.5000 0.0580  0.00 

1/2 
(QUINEBAU

G COMM 
911) 

A No Ar (CaAa) 82.00 - 0.00 -2.0000 0.34 1 1 0.5000 0.0580  0.00 

1/2 
(QUINEBAU

G COMM 
911) 

A No Ar (CaAa) 65.00 - 0.00 -2.0000 0.34 1 1 0.5000 0.0580  0.00 

**********                         
1 1/4 

(AT&T) 
A No Ar (CaAa) 135.00 - 0.00 0.0000 -0.35 12 6 0.5000 1.5500  0.00 

3/4'' DC 
Power 

(AT&T) 

A No Ar (CaAa) 135.00 - 0.00 0.0000 -0.33 4 2 0.5000 0.8650  0.00 

1/2'' Fiber 
(AT&T) 

A No Ar (CaAa) 135.00 - 0.00 0.0000 -0.32 1 1 0.5000 0.5800  0.00 

7/16'' Fiber 
(AT&T) 

A No Ar (CaAa) 135.00 - 0.00 0.0000 -0.35 1 1 0.4400 0.4400  0.00 

Feedline 
Ladder (Af) 

1.5'' 
(AT&T) 

A No Af (CaAa) 135.00 - 0.00 0.0000 -0.35 1 1 1.5000 1.5000  0.00 

**********                         
Safety Line 

3/8 
A No Ar (CaAa) 160.00 - 0.00 0.0000 0.5 1 1 0.3750 0.3750  0.00 

**********                         
1/2 

(Verizon) 
A No Ar (CaAa) 76.00 - 0.00 0.0000 0 1 1 0.5000 0.5800  0.00 

**********                         
1 5/8 

(METRO 
PCS) 

C No Ar (CaAa) 128.00 - 0.00 0.0000 -0.35 12 6 0.5000 1.9800  0.00 

3/8'' 
(METRO 

PCS) 

C No Ar (CaAa) 128.00 - 0.00 0.0000 -0.32 1 1 0.4400 0.4400  0.00 

Feedline 
Ladder (Af) 

1.5'' 
(METRO 

PCS) 

C No Af (CaAa) 128.00 - 0.00 0.0000 -0.35 1 1 1.5000 1.5000  0.00 

**********                         
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 Feed Line/Linear Appurtenances Section Areas  
 
Tower 
Section 

Tower 
 Elevation 

ft 

Face AR 

 
 ft2 

AF 

  
ft2 

CAAA 

In Face  
ft2 

CAAA 

Out Face 
ft2 

Weight 
 

lb 
T1 160.00-140.00 A 

B 
C 

0.000 
0.000 
0.000 

0.000 
0.000 
0.000 

74.714 
0.000 
0.000 

0.000 
0.000 
0.000 

468.52 
0.00 
0.00 

T2 140.00-120.00 A 
B 
C 

0.000 
0.000 
0.000 

0.000 
0.000 
0.000 

147.640 
0.000 

21.360 

0.000 
0.000 
0.000 

851.55 
0.00 

134.08 
T3 120.00-100.00 A 

B 
C 

0.000 
0.000 
0.000 

0.000 
0.000 
0.000 

160.430 
0.000 

53.400 

0.000 
0.000 
0.000 

916.80 
0.00 

335.20 
T4 100.00-80.00 A 

B 
C 

0.000 
0.000 
0.000 

0.000 
0.000 
0.000 

160.442 
0.000 

53.400 

0.000 
0.000 
0.000 

917.30 
0.00 

335.20 
T5 80.00-60.00 A 

B 
C 

0.000 
0.000 
0.000 

0.000 
0.000 
0.000 

161.503 
0.000 

53.400 

0.000 
0.000 
0.000 

927.05 
0.00 

335.20 
T6 60.00-40.00 A 

B 
C 

0.000 
0.000 
0.000 

0.000 
0.000 
0.000 

161.822 
0.000 

53.400 

0.000 
0.000 
0.000 

931.80 
0.00 

335.20 
T7 40.00-20.00 A 

B 
C 

0.000 
0.000 
0.000 

0.000 
0.000 
0.000 

161.822 
0.000 

53.400 

0.000 
0.000 
0.000 

931.80 
0.00 

335.20 
T8 20.00-10.00 A 

B 
C 

0.000 
0.000 
0.000 

0.000 
0.000 
0.000 

80.911 
0.000 

26.700 

0.000 
0.000 
0.000 

465.90 
0.00 

167.60 
T9 10.00-0.00 A 

B 
C 

0.000 
0.000 
0.000 

0.000 
0.000 
0.000 

80.911 
0.000 

26.700 

0.000 
0.000 
0.000 

465.90 
0.00 

167.60 

 
 

 Feed Line/Linear Appurtenances Section Areas - With Ice 
 
Tower 
Section 

Tower 
 Elevation 

ft 

Face 
or 

Leg  

Ice 
Thickness 

in 

AR 

 
 ft2 

AF 

  
ft2 

CAAA 

In Face  
ft2 

CAAA 

Out Face 
ft2 

Weight 
 

lb 
T1 160.00-140.00 A 

B 
C 

1.745 0.000 
0.000 
0.000 

0.000 
0.000 
0.000 

104.857 
0.000 
0.000 

0.000 
0.000 
0.000 

1956.85 
0.00 
0.00 

T2 140.00-120.00 A 
B 
C 

1.720 0.000 
0.000 
0.000 

0.000 
0.000 
0.000 

207.041 
0.000 

27.351 

0.000 
0.000 
0.000 

3754.06 
0.00 

540.85 
T3 120.00-100.00 A 

B 
C 

1.692 0.000 
0.000 
0.000 

0.000 
0.000 
0.000 

227.808 
0.000 

67.962 

0.000 
0.000 
0.000 

4056.40 
0.00 

1334.90 
T4 100.00-80.00 A 

B 
C 

1.658 0.000 
0.000 
0.000 

0.000 
0.000 
0.000 

226.527 
0.000 

67.471 

0.000 
0.000 
0.000 

3998.27 
0.00 

1314.74 
T5 80.00-60.00 A 

B 
C 

1.617 0.000 
0.000 
0.000 

0.000 
0.000 
0.000 

237.791 
0.000 

66.871 

0.000 
0.000 
0.000 

4073.80 
0.00 

1290.31 
T6 60.00-40.00 A 

B 
C 

1.564 0.000 
0.000 
0.000 

0.000 
0.000 
0.000 

240.501 
0.000 

66.091 

0.000 
0.000 
0.000 

4030.28 
0.00 

1258.93 
T7 40.00-20.00 A 

B 
C 

1.486 0.000 
0.000 
0.000 

0.000 
0.000 
0.000 

235.039 
0.000 

64.956 

0.000 
0.000 
0.000 

3866.11 
0.00 

1214.07 
T8 20.00-10.00 A 1.386 0.000 0.000 114.032 0.000 1831.25 
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Project 
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Phone: 972-231-8893 
FAX: 866-364-8375 

Client 
SBA 

Designed by 

Bandrade 

Tower 
Section 

Tower 
 Elevation 

ft 

Face 
or 

Leg  

Ice 
Thickness 

in 

AR 

 
 ft2 

AF 

  
ft2 

CAAA 

In Face  
ft2 

CAAA 

Out Face 
ft2 

Weight 
 

lb 
B 
C 

0.000 
0.000 

0.000 
0.000 

0.000 
31.754 

0.000 
0.000 

0.00 
579.07 

T9 10.00-0.00 A 
B 
C 

1.242 0.000 
0.000 
0.000 

0.000 
0.000 
0.000 

108.980 
0.000 

30.705 

0.000 
0.000 
0.000 

1689.85 
0.00 

539.90 

 
 
 

   Feed Line Center of Pressure     
 

 Section Elevation  
 

ft 

CPX 

 
in 

CPZ 

 
in 

CPX 

Ice 
in 

CPZ 

Ice 
in 

T1 160.00-140.00 -2.9403 -12.0926 -2.8164 -12.8714 
T2 140.00-120.00 -4.2783 -9.9134 -6.2677 -9.0356 
T3 120.00-100.00 -1.1834 -8.5688 -4.5181 -7.0259 
T4 100.00-80.00 -1.2795 -9.8009 -5.0961 -8.1942 
T5 80.00-60.00 -1.4297 -10.3621 -5.9872 -10.1875 
T6 60.00-40.00 -1.6416 -11.8867 -6.9209 -12.4552 
T7 40.00-20.00 -1.7303 -12.8209 -7.3270 -13.5355 
T8 20.00-10.00 -1.7834 -13.4079 -7.4636 -14.2428 
T9 10.00-0.00 -1.7105 -13.0768 -6.8523 -14.0607 

 
 
 
 

 Shielding Factor Ka 
 

Tower 
Section 

Feed Line 
Record No. 

Description Feed Line 
Segment Elev.

Ka 
No Ice 

Ka 
Ice 

T1 1 1 5/8 140.00 -
158.00

0.6000 0.6000

T1 3 Feedline Ladder (Af) 1.5" 140.00 -
158.00

0.6000 0.6000

T1 5 1 5/8 140.00 -
148.00

0.6000 0.6000

T1 7 7/8 140.00 -
160.00

0.6000 0.6000

T1 8 1/2 140.00 -
160.00

0.6000 0.6000

T1 18 Safety Line 3/8 140.00 -
160.00

0.6000 0.6000

T2 1 1 5/8 120.00 -
140.00

0.6000 0.6000

T2 3 Feedline Ladder (Af) 1.5" 120.00 -
140.00

0.6000 0.6000

T2 5 1 5/8 120.00 -
140.00

0.6000 0.6000

T2 7 7/8 120.00 -
140.00

0.6000 0.6000

T2 8 1/2 120.00 -
140.00

0.6000 0.6000

T2 12 1 1/4 120.00 -
135.00

0.6000 0.6000

T2 13 3/4" DC Power 120.00 -
135.00

0.6000 0.6000
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Client 
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Tower 
Section 

Feed Line 
Record No. 

Description Feed Line 
Segment Elev.

Ka 
No Ice 

Ka 
Ice 

T2 14 1/2" Fiber 120.00 -
135.00

0.6000 0.6000

T2 15 7/16" Fiber 120.00 -
135.00

0.6000 0.6000

T2 16 Feedline Ladder (Af) 1.5" 120.00 -
135.00

0.6000 0.6000

T2 18 Safety Line 3/8 120.00 -
140.00

0.6000 0.6000

T2 22 1 5/8 120.00 -
128.00

0.6000 0.6000

T2 23 3/8" 120.00 -
128.00

0.6000 0.6000

T2 24 Feedline Ladder (Af) 1.5" 120.00 -
128.00

0.6000 0.6000

T3 1 1 5/8 100.00 -
120.00

0.6000 0.6000

T3 3 Feedline Ladder (Af) 1.5" 100.00 -
120.00

0.6000 0.6000

T3 5 1 5/8 100.00 -
120.00

0.6000 0.6000

T3 7 7/8 100.00 -
120.00

0.6000 0.6000

T3 8 1/2 100.00 -
120.00

0.6000 0.6000

T3 12 1 1/4 100.00 -
120.00

0.6000 0.6000

T3 13 3/4" DC Power 100.00 -
120.00

0.6000 0.6000

T3 14 1/2" Fiber 100.00 -
120.00

0.6000 0.6000

T3 15 7/16" Fiber 100.00 -
120.00

0.6000 0.6000

T3 16 Feedline Ladder (Af) 1.5" 100.00 -
120.00

0.6000 0.6000

T3 18 Safety Line 3/8 100.00 -
120.00

0.6000 0.6000

T3 22 1 5/8 100.00 -
120.00

0.6000 0.6000

T3 23 3/8" 100.00 -
120.00

0.6000 0.6000

T3 24 Feedline Ladder (Af) 1.5" 100.00 -
120.00

0.6000 0.6000

T4 1 1 5/8 80.00 - 100.00 0.6000 0.6000
T4 3 Feedline Ladder (Af) 1.5" 80.00 - 100.00 0.6000 0.6000
T4 5 1 5/8 80.00 - 100.00 0.6000 0.6000
T4 7 7/8 80.00 - 100.00 0.6000 0.6000
T4 8 1/2 80.00 - 100.00 0.6000 0.6000
T4 9 1/2 80.00 - 82.00 0.6000 0.6000
T4 12 1 1/4 80.00 - 100.00 0.6000 0.6000
T4 13 3/4" DC Power 80.00 - 100.00 0.6000 0.6000
T4 14 1/2" Fiber 80.00 - 100.00 0.6000 0.6000
T4 15 7/16" Fiber 80.00 - 100.00 0.6000 0.6000
T4 16 Feedline Ladder (Af) 1.5" 80.00 - 100.00 0.6000 0.6000
T4 18 Safety Line 3/8 80.00 - 100.00 0.6000 0.6000
T4 22 1 5/8 80.00 - 100.00 0.6000 0.6000
T4 23 3/8" 80.00 - 100.00 0.6000 0.6000
T4 24 Feedline Ladder (Af) 1.5" 80.00 - 100.00 0.6000 0.6000
T5 1 1 5/8 60.00 - 80.00 0.6000 0.6000
T5 3 Feedline Ladder (Af) 1.5" 60.00 - 80.00 0.6000 0.6000
T5 5 1 5/8 60.00 - 80.00 0.6000 0.6000
T5 7 7/8 60.00 - 80.00 0.6000 0.6000
T5 8 1/2 60.00 - 80.00 0.6000 0.6000
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16:11:09 07/24/18  
Dallas, TX 75243 
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Client 
SBA 
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Bandrade 

Tower 
Section 

Feed Line 
Record No. 

Description Feed Line 
Segment Elev.

Ka 
No Ice 

Ka 
Ice 

T5 9 1/2 60.00 - 80.00 0.6000 0.6000
T5 10 1/2 60.00 - 65.00 0.6000 0.6000
T5 12 1 1/4 60.00 - 80.00 0.6000 0.6000
T5 13 3/4" DC Power 60.00 - 80.00 0.6000 0.6000
T5 14 1/2" Fiber 60.00 - 80.00 0.6000 0.6000
T5 15 7/16" Fiber 60.00 - 80.00 0.6000 0.6000
T5 16 Feedline Ladder (Af) 1.5" 60.00 - 80.00 0.6000 0.6000
T5 18 Safety Line 3/8 60.00 - 80.00 0.6000 0.6000
T5 20 1/2 60.00 - 76.00 0.6000 0.6000
T5 22 1 5/8 60.00 - 80.00 0.6000 0.6000
T5 23 3/8" 60.00 - 80.00 0.6000 0.6000
T5 24 Feedline Ladder (Af) 1.5" 60.00 - 80.00 0.6000 0.6000
T6 1 1 5/8 40.00 - 60.00 0.6000 0.6000
T6 3 Feedline Ladder (Af) 1.5" 40.00 - 60.00 0.6000 0.6000
T6 5 1 5/8 40.00 - 60.00 0.6000 0.6000
T6 7 7/8 40.00 - 60.00 0.6000 0.6000
T6 8 1/2 40.00 - 60.00 0.6000 0.6000
T6 9 1/2 40.00 - 60.00 0.6000 0.6000
T6 10 1/2 40.00 - 60.00 0.6000 0.6000
T6 12 1 1/4 40.00 - 60.00 0.6000 0.6000
T6 13 3/4" DC Power 40.00 - 60.00 0.6000 0.6000
T6 14 1/2" Fiber 40.00 - 60.00 0.6000 0.6000
T6 15 7/16" Fiber 40.00 - 60.00 0.6000 0.6000
T6 16 Feedline Ladder (Af) 1.5" 40.00 - 60.00 0.6000 0.6000
T6 18 Safety Line 3/8 40.00 - 60.00 0.6000 0.6000
T6 20 1/2 40.00 - 60.00 0.6000 0.6000
T6 22 1 5/8 40.00 - 60.00 0.6000 0.6000
T6 23 3/8" 40.00 - 60.00 0.6000 0.6000
T6 24 Feedline Ladder (Af) 1.5" 40.00 - 60.00 0.6000 0.6000
T7 1 1 5/8 20.00 - 40.00 0.6000 0.6000
T7 3 Feedline Ladder (Af) 1.5" 20.00 - 40.00 0.6000 0.6000
T7 5 1 5/8 20.00 - 40.00 0.6000 0.6000
T7 7 7/8 20.00 - 40.00 0.6000 0.6000
T7 8 1/2 20.00 - 40.00 0.6000 0.6000
T7 9 1/2 20.00 - 40.00 0.6000 0.6000
T7 10 1/2 20.00 - 40.00 0.6000 0.6000
T7 12 1 1/4 20.00 - 40.00 0.6000 0.6000
T7 13 3/4" DC Power 20.00 - 40.00 0.6000 0.6000
T7 14 1/2" Fiber 20.00 - 40.00 0.6000 0.6000
T7 15 7/16" Fiber 20.00 - 40.00 0.6000 0.6000
T7 16 Feedline Ladder (Af) 1.5" 20.00 - 40.00 0.6000 0.6000
T7 18 Safety Line 3/8 20.00 - 40.00 0.6000 0.6000
T7 20 1/2 20.00 - 40.00 0.6000 0.6000
T7 22 1 5/8 20.00 - 40.00 0.6000 0.6000
T7 23 3/8" 20.00 - 40.00 0.6000 0.6000
T7 24 Feedline Ladder (Af) 1.5" 20.00 - 40.00 0.6000 0.6000
T8 1 1 5/8 10.00 - 20.00 0.6000 0.6000
T8 3 Feedline Ladder (Af) 1.5" 10.00 - 20.00 0.6000 0.6000
T8 5 1 5/8 10.00 - 20.00 0.6000 0.6000
T8 7 7/8 10.00 - 20.00 0.6000 0.6000
T8 8 1/2 10.00 - 20.00 0.6000 0.6000
T8 9 1/2 10.00 - 20.00 0.6000 0.6000
T8 10 1/2 10.00 - 20.00 0.6000 0.6000
T8 12 1 1/4 10.00 - 20.00 0.6000 0.6000
T8 13 3/4" DC Power 10.00 - 20.00 0.6000 0.6000
T8 14 1/2" Fiber 10.00 - 20.00 0.6000 0.6000
T8 15 7/16" Fiber 10.00 - 20.00 0.6000 0.6000
T8 16 Feedline Ladder (Af) 1.5" 10.00 - 20.00 0.6000 0.6000
T8 18 Safety Line 3/8 10.00 - 20.00 0.6000 0.6000
T8 20 1/2 10.00 - 20.00 0.6000 0.6000
T8 22 1 5/8 10.00 - 20.00 0.6000 0.6000
T8 23 3/8" 10.00 - 20.00 0.6000 0.6000
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Project 
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Client 
SBA 

Designed by 

Bandrade 

Tower 
Section 

Feed Line 
Record No. 

Description Feed Line 
Segment Elev.

Ka 
No Ice 

Ka 
Ice 

T8 24 Feedline Ladder (Af) 1.5" 10.00 - 20.00 0.6000 0.6000
T9 1 1 5/8 0.00 - 10.00 0.6000 0.6000
T9 3 Feedline Ladder (Af) 1.5" 0.00 - 10.00 0.6000 0.6000
T9 5 1 5/8 0.00 - 10.00 0.6000 0.6000
T9 7 7/8 0.00 - 10.00 0.6000 0.6000
T9 8 1/2 0.00 - 10.00 0.6000 0.6000
T9 9 1/2 0.00 - 10.00 0.6000 0.6000
T9 10 1/2 0.00 - 10.00 0.6000 0.6000
T9 12 1 1/4 0.00 - 10.00 0.6000 0.6000
T9 13 3/4" DC Power 0.00 - 10.00 0.6000 0.6000
T9 14 1/2" Fiber 0.00 - 10.00 0.6000 0.6000
T9 15 7/16" Fiber 0.00 - 10.00 0.6000 0.6000
T9 16 Feedline Ladder (Af) 1.5" 0.00 - 10.00 0.6000 0.6000
T9 18 Safety Line 3/8 0.00 - 10.00 0.6000 0.6000
T9 20 1/2 0.00 - 10.00 0.6000 0.6000
T9 22 1 5/8 0.00 - 10.00 0.6000 0.6000
T9 23 3/8" 0.00 - 10.00 0.6000 0.6000
T9 24 Feedline Ladder (Af) 1.5" 0.00 - 10.00 0.6000 0.6000

 
 
 
 
 

   Discrete Tower Loads    
 

Description Face 
or 

Leg 

Offset 
Type 

Offsets: 
Horz 

Lateral 
Vert 

ft 
ft 
ft 

Azimuth 
Adjustment

 
 
° 

Placement 
 
 
 

ft 

 CAAA 
Front 

 
 

ft2 

CAAA 
Side 

 
 

ft2 

Weight 
 
 
 

lb 

Lightning Rod C From Leg 0.00 
0.00 
2.00 

0.0000 160.00 No Ice 
1/2'' Ice
1'' Ice 

0.25 
0.66 
0.97 

0.25 
0.66 
0.97 

30.00 
30.00 
40.00 

Beacon C From Leg 0.00 
0.00 
4.00 

0.0000 160.00 No Ice 
1/2'' Ice
1'' Ice 

2.00 
2.50 
3.00 

2.00 
2.50 
3.00 

20.00 
30.00 
40.00 

**********                   
Decibel 20' x 2'' Dipoles 
(Quinebaug Comm 911) 

C From Leg 0.00 
0.00 
9.00 

0.0000 160.00 No Ice 
1/2'' Ice
1'' Ice 

4.00 
6.03 
8.05 

4.00 
6.03 
8.05 

35.00 
50.00 
65.00 

Decibel 20' x 2'' Dipoles 
(Quinebaug Comm 911) 

B From Leg 0.00 
0.00 
9.00 

0.0000 160.00 No Ice 
1/2'' Ice
1'' Ice 

4.00 
6.03 
8.05 

4.00 
6.03 
8.05 

35.00 
50.00 
65.00 

DB201 C 
(Quinebaug Comm 911) 

A From Leg 0.00 
0.00 
3.00 

0.0000 160.00 No Ice 
1/2'' Ice
1'' Ice 

2.00 
2.83 
3.66 

2.00 
2.83 
3.66 

25.00 
40.00 
55.00 

**********                   
BXA-70080-4CF-EDIN-0 

(Verizon) 
A From Leg 3.00 

0.00 
0.00 

0.0000 158.00 No Ice 
1/2'' Ice
1'' Ice 

3.57 
3.87 
4.18 

2.79 
3.10 
3.41 

12.00 
36.95 
66.07 

BXA-70080-4CF-EDIN-0 
(Verizon) 

B From Leg 3.00 
0.00 
0.00 

0.0000 158.00 No Ice 
1/2'' Ice
1'' Ice 

3.57 
3.87 
4.18 

2.79 
3.10 
3.41 

12.00 
36.95 
66.07 

BXA-70080-4CF-EDIN-0 
(Verizon) 

C From Leg 3.00 
0.00 
0.00 

0.0000 158.00 No Ice 
1/2'' Ice
1'' Ice 

3.57 
3.87 
4.18 

2.79 
3.10 
3.41 

12.00 
36.95 
66.07 

(2) SBNHH-1D65B A From Leg 3.00 0.0000 158.00 No Ice 8.05 5.34 50.71 
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Description Face 
or 

Leg 

Offset 
Type 

Offsets: 
Horz 

Lateral 
Vert 

ft 
ft 
ft 

Azimuth 
Adjustment

 
 
° 

Placement 
 
 
 

ft 

 CAAA 
Front 

 
 

ft2 

CAAA 
Side 

 
 

ft2 

Weight 
 
 
 

lb 

(Verizon) 0.00 
0.00 

1/2'' Ice
1'' Ice 

8.51 
8.97 

5.79 
6.26 

100.63 
156.65 

(2) SBNHH-1D65B 
(Verizon) 

B From Leg 3.00 
0.00 
0.00 

0.0000 158.00 No Ice 
1/2'' Ice
1'' Ice 

8.05 
8.51 
8.97 

5.34 
5.79 
6.26 

50.71 
100.63 
156.65 

(2) SBNHH-1D65B 
(Verizon) 

C From Leg 3.00 
0.00 
0.00 

0.0000 158.00 No Ice 
1/2'' Ice
1'' Ice 

8.05 
8.51 
8.97 

5.34 
5.79 
6.26 

50.71 
100.63 
156.65 

B66A RRH4x45-4R 
(Verizon) 

A From Leg 3.00 
0.00 
0.00 

0.0000 158.00 No Ice 
1/2'' Ice
1'' Ice 

2.39 
2.60 
2.82 

1.40 
1.57 
1.75 

56.80 
75.01 
96.19 

B66A RRH4x45-4R 
(Verizon) 

B From Leg 3.00 
0.00 
0.00 

0.0000 158.00 No Ice 
1/2'' Ice
1'' Ice 

2.39 
2.60 
2.82 

1.40 
1.57 
1.75 

56.80 
75.01 
96.19 

B66A RRH4x45-4R 
(Verizon) 

C From Leg 3.00 
0.00 
0.00 

0.0000 158.00 No Ice 
1/2'' Ice
1'' Ice 

2.39 
2.60 
2.82 

1.40 
1.57 
1.75 

56.80 
75.01 
96.19 

RRH2x60-700U 
(Verizon) 

A From Leg 3.00 
0.00 
0.00 

0.0000 158.00 No Ice 
1/2'' Ice
1'' Ice 

1.22 
1.36 
1.52 

1.87 
2.05 
2.24 

40.00 
58.87 
77.42 

RRH2x60-700U 
(Verizon) 

B From Leg 3.00 
0.00 
0.00 

0.0000 158.00 No Ice 
1/2'' Ice
1'' Ice 

1.22 
1.36 
1.52 

1.87 
2.05 
2.24 

40.00 
58.87 
77.42 

RRH2x60-700U 
(Verizon) 

C From Leg 3.00 
0.00 
0.00 

0.0000 158.00 No Ice 
1/2'' Ice
1'' Ice 

1.22 
1.36 
1.52 

1.87 
2.05 
2.24 

40.00 
58.87 
77.42 

RRH2x60-PCS 
(Verizon) 

A From Leg 3.00 
0.00 
0.00 

0.0000 158.00 No Ice 
1/2'' Ice
1'' Ice 

1.22 
1.36 
1.52 

1.87 
2.05 
2.24 

40.00 
58.87 
77.42 

RRH2x60-PCS 
(Verizon) 

B From Leg 3.00 
0.00 
0.00 

0.0000 158.00 No Ice 
1/2'' Ice
1'' Ice 

1.22 
1.36 
1.52 

1.87 
2.05 
2.24 

40.00 
58.87 
77.42 

RRH2x60-PCS 
(Verizon) 

C From Leg 3.00 
0.00 
0.00 

0.0000 158.00 No Ice 
1/2'' Ice
1'' Ice 

1.22 
1.36 
1.52 

1.87 
2.05 
2.24 

40.00 
58.87 
77.42 

DB-T1-6Z-8AB-0Z 
(Verizon) 

A From Leg 3.00 
0.00 
0.00 

0.0000 158.00 No Ice 
1/2'' Ice
1'' Ice 

5.60 
5.92 
6.24 

2.33 
2.57 
2.81 

44.00 
80.00 

116.00 
DB-T1-6Z-8AB-0Z 

(Verizon) 
B From Leg 3.00 

0.00 
0.00 

0.0000 158.00 No Ice 
1/2'' Ice
1'' Ice 

5.60 
5.92 
6.24 

2.33 
2.57 
2.81 

44.00 
80.00 

116.00 
15' T-Frames 

(Verizon) 
A From Leg 1.50 

0.00 
0.00 

0.0000 158.00 No Ice 
1/2'' Ice
1'' Ice 

14.03 
18.11 
22.18 

7.50 
10.09 
12.67 

639.00 
923.00 
1207.00 

15' T-Frames 
(Verizon) 

B From Leg 1.50 
0.00 
0.00 

0.0000 158.00 No Ice 
1/2'' Ice
1'' Ice 

14.03 
18.11 
22.18 

7.50 
10.09 
12.67 

639.00 
923.00 
1207.00 

15' T-Frames 
(Verizon) 

C From Leg 1.50 
0.00 
0.00 

0.0000 158.00 No Ice 
1/2'' Ice
1'' Ice 

14.03 
18.11 
22.18 

7.50 
10.09 
12.67 

639.00 
923.00 
1207.00 

Sabre Universal Pipe Mount 
(Verizon) 

C From Leg 2.00 
0.00 
0.00 

0.0000 158.00 No Ice 
1/2'' Ice
1'' Ice 

1.73 
2.09 
2.45 

1.73 
2.09 
2.45 

35.00 
50.00 
65.00 

**********                   
APXV18-209015-C 

(T-Mobile) 
A From Leg 3.00 

0.00 
0.00 

0.0000 148.00 No Ice 
1/2'' Ice
1'' Ice 

3.57 
3.91 
4.25 

2.02 
2.35 
2.68 

31.50 
51.46 
75.69 
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or 

Leg 

Offset 
Type 

Offsets: 
Horz 

Lateral 
Vert 

ft 
ft 
ft 

Azimuth 
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° 

Placement 
 
 
 

ft 

 CAAA 
Front 

 
 

ft2 

CAAA 
Side 

 
 

ft2 

Weight 
 
 
 

lb 

APXV18-209015-C 
(T-Mobile) 

B From Leg 3.00 
0.00 
0.00 

0.0000 148.00 No Ice 
1/2'' Ice
1'' Ice 

3.57 
3.91 
4.25 

2.02 
2.35 
2.68 

31.50 
51.46 
75.69 

APXV18-209015-C 
(T-Mobile) 

C From Leg 3.00 
0.00 
0.00 

0.0000 148.00 No Ice 
1/2'' Ice
1'' Ice 

3.57 
3.91 
4.25 

2.02 
2.35 
2.68 

31.50 
51.46 
75.69 

LNX-6515DS-A1M 
(T-Mobile) 

A From Leg 3.00 
0.00 
0.00 

0.0000 148.00 No Ice 
1/2'' Ice
1'' Ice 

11.45 
12.06 
12.69 

7.70 
8.29 
8.89 

50.30 
116.17 
189.71 

LNX-6515DS-A1M 
(T-Mobile) 

B From Leg 3.00 
0.00 
0.00 

0.0000 148.00 No Ice 
1/2'' Ice
1'' Ice 

11.45 
12.06 
12.69 

7.70 
8.29 
8.89 

50.30 
116.17 
189.71 

LNX-6515DS-A1M 
(T-Mobile) 

C From Leg 3.00 
0.00 
0.00 

0.0000 148.00 No Ice 
1/2'' Ice
1'' Ice 

11.45 
12.06 
12.69 

7.70 
8.29 
8.89 

50.30 
116.17 
189.71 

ATMAA1412D-1A20 
(T-Mobile) 

A From Leg 3.00 
0.00 
0.00 

0.0000 148.00 No Ice 
1/2'' Ice
1'' Ice 

1.00 
1.13 
1.26 

0.41 
0.50 
0.59 

13.00 
20.62 
30.11 

ATMAA1412D-1A20 
(T-Mobile) 

B From Leg 3.00 
0.00 
0.00 

0.0000 148.00 No Ice 
1/2'' Ice
1'' Ice 

1.00 
1.13 
1.26 

0.41 
0.50 
0.59 

13.00 
20.62 
30.11 

ATMAA1412D-1A20 
(T-Mobile) 

C From Leg 3.00 
0.00 
0.00 

0.0000 148.00 No Ice 
1/2'' Ice
1'' Ice 

1.00 
1.13 
1.26 

0.41 
0.50 
0.59 

13.00 
20.62 
30.11 

10.5' T-Frame 
(T-Mobile) 

A From Leg 0.00 
0.00 
0.00 

0.0000 148.00 No Ice 
1/2'' Ice
1'' Ice 

6.04 
8.20 
10.37 

1.68 
2.08 
2.49 

200.00 
300.00 
400.00 

10.5' T-Frame 
(T-Mobile) 

B From Leg 0.00 
0.00 
0.00 

0.0000 148.00 No Ice 
1/2'' Ice
1'' Ice 

6.04 
8.20 
10.37 

1.68 
2.08 
2.49 

200.00 
300.00 
400.00 

10.5' T-Frame 
(T-Mobile) 

C From Leg 0.00 
0.00 
0.00 

0.0000 148.00 No Ice 
1/2'' Ice
1'' Ice 

6.04 
8.20 
10.37 

1.68 
2.08 
2.49 

200.00 
300.00 
400.00 

**********                   
(2) 7770 
(AT&T) 

A From Leg 3.00 
0.00 
0.00 

0.0000 135.00 No Ice 
1/2'' Ice
1'' Ice 

5.51 
5.87 
6.23 

2.93 
3.27 
3.63 

35.00 
67.63 

105.06 
(2) 7770 
(AT&T) 

B From Leg 3.00 
0.00 
0.00 

0.0000 135.00 No Ice 
1/2'' Ice
1'' Ice 

5.51 
5.87 
6.23 

2.93 
3.27 
3.63 

35.00 
67.63 

105.06 
(2) 7770 
(AT&T) 

C From Leg 3.00 
0.00 
0.00 

0.0000 135.00 No Ice 
1/2'' Ice
1'' Ice 

5.51 
5.87 
6.23 

2.93 
3.27 
3.63 

35.00 
67.63 

105.06 
HPA-65R-BUU-H6 

(AT&T) 
A From Leg 3.00 

0.00 
0.00 

0.0000 135.00 No Ice 
1/2'' Ice
1'' Ice 

9.49 
9.96 
10.43 

5.49 
5.94 
6.41 

43.00 
100.33 
163.95 

HPA-65R-BUU-H8-K 
(AT&T) 

B From Leg 3.00 
0.00 
0.00 

0.0000 135.00 No Ice 
1/2'' Ice
1'' Ice 

13.30 
13.99 
14.70 

7.52 
8.09 
8.67 

68.00 
141.77 
223.17 

HPA-65R-BUU-H8-K 
(AT&T) 

C From Leg 3.00 
0.00 
0.00 

0.0000 135.00 No Ice 
1/2'' Ice
1'' Ice 

13.30 
13.99 
14.70 

7.52 
8.09 
8.67 

68.00 
141.77 
223.17 

(2) LGP 21401 TMA 
(AT&T) 

A From Leg 3.00 
0.00 
0.00 

0.0000 130.00 No Ice 
1/2'' Ice
1'' Ice 

0.82 
0.94 
1.06 

0.35 
0.44 
0.54 

10.00 
15.81 
23.36 

(2) LGP 21401 TMA 
(AT&T) 

B From Leg 3.00 
0.00 

0.0000 130.00 No Ice 
1/2'' Ice

0.82 
0.94 

0.35 
0.44 

10.00 
15.81 
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or 
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Type 
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Horz 
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ft 
ft 
ft 
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° 

Placement 
 
 
 

ft 

 CAAA 
Front 

 
 

ft2 

CAAA 
Side 

 
 

ft2 

Weight 
 
 
 

lb 

0.00 1'' Ice 1.06 0.54 23.36 
(2) LGP 21401 TMA 

(AT&T) 
C From Leg 3.00 

0.00 
0.00 

0.0000 130.00 No Ice 
1/2'' Ice
1'' Ice 

0.82 
0.94 
1.06 

0.35 
0.44 
0.54 

10.00 
15.81 
23.36 

RRUS 11 
(AT&T) 

A From Leg 3.00 
0.00 
0.00 

0.0000 135.00 No Ice 
1/2'' Ice
1'' Ice 

2.52 
2.72 
2.92 

1.02 
1.16 
1.30 

55.00 
74.32 
96.56 

RRUS 11 
(AT&T) 

B From Leg 3.00 
0.00 
0.00 

0.0000 135.00 No Ice 
1/2'' Ice
1'' Ice 

2.52 
2.72 
2.92 

1.02 
1.16 
1.30 

55.00 
74.32 
96.56 

RRUS 11 
(AT&T) 

C From Leg 3.00 
0.00 
0.00 

0.0000 135.00 No Ice 
1/2'' Ice
1'' Ice 

2.52 
2.72 
2.92 

1.02 
1.16 
1.30 

55.00 
74.32 
96.56 

RRUS 12 AWS 
(AT&T) 

A From Leg 3.00 
0.00 
0.00 

0.0000 135.00 No Ice 
1/2'' Ice
1'' Ice 

1.29 
1.43 
1.60 

3.15 
3.36 
3.59 

60.00 
81.22 

107.65 
RRUS 12 AWS 

(AT&T) 
B From Leg 3.00 

0.00 
0.00 

0.0000 135.00 No Ice 
1/2'' Ice
1'' Ice 

1.29 
1.43 
1.60 

3.15 
3.36 
3.59 

60.00 
81.22 

107.65 
RRUS 12 AWS 

(AT&T) 
C From Leg 3.00 

0.00 
0.00 

0.0000 135.00 No Ice 
1/2'' Ice
1'' Ice 

1.29 
1.43 
1.60 

3.15 
3.36 
3.59 

60.00 
81.22 

107.65 
RRUS A2 
(AT&T) 

A From Leg 3.00 
0.00 
0.00 

0.0000 135.00 No Ice 
1/2'' Ice
1'' Ice 

2.07 
2.25 
2.43 

0.50 
0.61 
0.72 

22.04 
34.65 
49.71 

RRUS A2 
(AT&T) 

B From Leg 3.00 
0.00 
0.00 

0.0000 135.00 No Ice 
1/2'' Ice
1'' Ice 

2.07 
2.25 
2.43 

0.50 
0.61 
0.72 

22.04 
34.65 
49.71 

RRUS A2 
(AT&T) 

C From Leg 3.00 
0.00 
0.00 

0.0000 135.00 No Ice 
1/2'' Ice
1'' Ice 

2.07 
2.25 
2.43 

0.50 
0.61 
0.72 

22.04 
34.65 
49.71 

(2) LGP21903 Diplexer 
(AT&T) 

A From Leg 3.00 
0.00 
0.00 

0.0000 135.00 No Ice 
1/2'' Ice
1'' Ice 

0.23 
0.29 
0.36 

0.16 
0.21 
0.28 

5.00 
7.42 
10.91 

(2) LGP21903 Diplexer 
(AT&T) 

B From Leg 3.00 
0.00 
0.00 

0.0000 135.00 No Ice 
1/2'' Ice
1'' Ice 

0.23 
0.29 
0.36 

0.16 
0.21 
0.28 

5.00 
7.42 
10.91 

(2) LGP21903 Diplexer 
(AT&T) 

C From Leg 3.00 
0.00 
0.00 

0.0000 135.00 No Ice 
1/2'' Ice
1'' Ice 

0.23 
0.29 
0.36 

0.16 
0.21 
0.28 

5.00 
7.42 
10.91 

DC6-48-60-18-8F 
(AT&T) 

A From Leg 0.00 
0.00 
0.00 

0.0000 135.00 No Ice 
1/2'' Ice
1'' Ice 

1.56 
1.72 
1.89 

4.78 
5.06 
5.35 

26.20 
63.26 

104.40 
EPBQ-654L8-H6-L2 

(AT&T) 
A From Leg 3.00 

0.00 
0.00 

0.0000 135.00 No Ice 
1/2'' Ice
1'' Ice 

13.24 
13.74 
14.26 

4.96 
5.41 
5.88 

72.80 
144.96 
223.81 

EPBQ-654L8-H8-L2 
(AT&T) 

B From Leg 3.00 
0.00 
0.00 

0.0000 135.00 No Ice 
1/2'' Ice
1'' Ice 

18.09 
18.72 
19.36 

7.03 
7.62 
8.21 

86.00 
179.25 
280.68 

EPBQ-654L8-H8-L2 
(AT&T) 

C From Leg 3.00 
0.00 
0.00 

0.0000 135.00 No Ice 
1/2'' Ice
1'' Ice 

18.09 
18.72 
19.36 

7.03 
7.62 
8.21 

86.00 
179.25 
280.68 

RRUS 32 
(AT&T) 

A From Leg 3.00 
0.00 
0.00 

0.0000 135.00 No Ice 
1/2'' Ice
1'' Ice 

2.32 
2.51 
2.71 

1.65 
1.83 
2.01 

77.00 
97.99 

122.00 
RRUS 32 
(AT&T) 

B From Leg 3.00 
0.00 

0.0000 135.00 No Ice 
1/2'' Ice

2.32 
2.51 

1.65 
1.83 

77.00 
97.99 
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Type 

Offsets: 
Horz 
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ft 
ft 
ft 
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° 

Placement 
 
 
 

ft 

 CAAA 
Front 

 
 

ft2 

CAAA 
Side 

 
 

ft2 

Weight 
 
 
 

lb 

0.00 1'' Ice 2.71 2.01 122.00 
RRUS 32 
(AT&T) 

C From Leg 3.00 
0.00 
0.00 

0.0000 135.00 No Ice 
1/2'' Ice
1'' Ice 

2.32 
2.51 
2.71 

1.65 
1.83 
2.01 

77.00 
97.99 

122.00 
4478 

(AT&T) 
A From Leg 3.00 

0.00 
0.00 

0.0000 135.00 No Ice 
1/2'' Ice
1'' Ice 

1.63 
1.78 
1.95 

1.00 
1.13 
1.27 

60.00 
74.78 
92.08 

4478 
(AT&T) 

B From Leg 3.00 
0.00 
0.00 

0.0000 135.00 No Ice 
1/2'' Ice
1'' Ice 

1.63 
1.78 
1.95 

1.00 
1.13 
1.27 

60.00 
74.78 
92.08 

4478 
(AT&T) 

C From Leg 3.00 
0.00 
0.00 

0.0000 135.00 No Ice 
1/2'' Ice
1'' Ice 

1.63 
1.78 
1.95 

1.00 
1.13 
1.27 

60.00 
74.78 
92.08 

DC6-48-60-18-8C 
(AT&T) 

B From Leg 3.00 
0.00 
0.00 

0.0000 135.00 No Ice 
1/2'' Ice
1'' Ice 

1.56 
1.72 
1.89 

4.78 
5.06 
5.35 

26.20 
63.26 

104.40 
12'  T-Frame 

(AT&T) 
A From Leg 1.50 

0.00 
0.00 

0.0000 137.00 No Ice 
1/2'' Ice
1'' Ice 

13.46 
17.79 
22.12 

6.72 
8.03 
9.34 

260.00 
360.00 
460.00 

12'  T-Frame 
(AT&T) 

B From Leg 1.50 
0.00 
0.00 

0.0000 137.00 No Ice 
1/2'' Ice
1'' Ice 

13.46 
17.79 
22.12 

6.72 
8.03 
9.34 

260.00 
360.00 
460.00 

12'  T-Frame 
(AT&T) 

C From Leg 1.50 
0.00 
0.00 

0.0000 137.00 No Ice 
1/2'' Ice
1'' Ice 

13.46 
17.79 
22.12 

6.72 
8.03 
9.34 

260.00 
360.00 
460.00 

(2) 2-1/2''x6' 
(AT&T) 

A From Leg 1.50 
0.00 
0.00 

0.0000 137.00 No Ice 
1/2'' Ice
1'' Ice 

0.35 
0.42 
0.49 

0.35 
0.42 
0.49 

34.80 
48.72 
62.64 

(2) 2-1/2''x6' 
(AT&T) 

B From Leg 1.50 
0.00 
0.00 

0.0000 137.00 No Ice 
1/2'' Ice
1'' Ice 

0.35 
0.42 
0.49 

0.35 
0.42 
0.49 

34.80 
48.72 
62.64 

(2) 2-1/2''x6' 
(AT&T) 

C From Leg 1.50 
0.00 
0.00 

0.0000 137.00 No Ice 
1/2'' Ice
1'' Ice 

0.35 
0.42 
0.49 

0.35 
0.42 
0.49 

34.80 
48.72 
62.64 

(2) 742 351 
(Metro PCS) 

A From Leg 3.00 
0.00 
0.00 

0.0000 128.00 No Ice 
1/2'' Ice
1'' Ice 

5.39 
5.73 
6.08 

1.73 
2.04 
2.36 

35.30 
62.60 
94.37 

(2) 742 351 
(Metro PCS) 

B From Leg 3.00 
0.00 
0.00 

0.0000 128.00 No Ice 
1/2'' Ice
1'' Ice 

5.39 
5.73 
6.08 

1.73 
2.04 
2.36 

35.30 
62.60 
94.37 

(2) 742 351 
(Metro PCS) 

C From Leg 3.00 
0.00 
0.00 

0.0000 128.00 No Ice 
1/2'' Ice
1'' Ice 

5.39 
5.73 
6.08 

1.73 
2.04 
2.36 

35.30 
62.60 
94.37 

12'  T-Frame 
(Metro PCS) 

A From Leg 1.50 
0.00 
0.00 

0.0000 128.00 No Ice 
1/2'' Ice
1'' Ice 

10.00 
12.50 
15.00 

6.46 
7.92 
9.38 

260.00 
360.00 
460.00 

12'  T-Frame 
(Metro PCS) 

B From Leg 1.50 
0.00 
0.00 

0.0000 128.00 No Ice 
1/2'' Ice
1'' Ice 

10.00 
12.50 
15.00 

6.46 
7.92 
9.38 

260.00 
360.00 
460.00 

12'  T-Frame 
(Metro PCS) 

C From Leg 1.50 
0.00 
0.00 

0.0000 128.00 No Ice 
1/2'' Ice
1'' Ice 

10.00 
12.50 
15.00 

6.46 
7.92 
9.38 

260.00 
360.00 
460.00 

**********                   
Yagi 

(Quinebaug Comm 911) 
C From Leg 0.00 

0.00 
0.00 

0.0000 82.00 No Ice 
1/2'' Ice
1'' Ice 

2.08 
3.78 
5.51 

2.08 
3.78 
5.51 

30.00 
52.87 
85.27 

**********                   
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Description Face 
or 

Leg 

Offset 
Type 

Offsets: 
Horz 

Lateral 
Vert 

ft 
ft 
ft 

Azimuth 
Adjustment

 
 
° 

Placement 
 
 
 

ft 

 CAAA 
Front 

 
 

ft2 

CAAA 
Side 

 
 

ft2 

Weight 
 
 
 

lb 

GPS 
(Verizon) 

A From Leg 3.00 
0.00 
0.00 

0.0000 76.00 No Ice 
1/2'' Ice
1'' Ice 

0.16 
0.21 
0.28 

0.16 
0.21 
0.28 

2.00 
4.00 
6.00 

**********                   
6' Trombone 

(Quinebaug Comm 911) 
B From Leg 0.00 

0.00 
0.00 

0.0000 68.00 No Ice 
1/2'' Ice
1'' Ice 

2.00 
2.83 
3.66 

2.00 
2.83 
3.66 

40.00 
55.00 
70.00 

**********                   

 
 
 
 

 Load Combinations    
 
Comb. 

No. 
Description 

1 Dead Only 
2 1.2 Dead+1.6 Wind 0 deg - No Ice 
3 0.9 Dead+1.6 Wind 0 deg - No Ice 
4 1.2 Dead+1.6 Wind 30 deg - No Ice 
5 0.9 Dead+1.6 Wind 30 deg - No Ice 
6 1.2 Dead+1.6 Wind 60 deg - No Ice 
7 0.9 Dead+1.6 Wind 60 deg - No Ice 
8 1.2 Dead+1.6 Wind 90 deg - No Ice 
9 0.9 Dead+1.6 Wind 90 deg - No Ice 
10 1.2 Dead+1.6 Wind 120 deg - No Ice 
11 0.9 Dead+1.6 Wind 120 deg - No Ice 
12 1.2 Dead+1.6 Wind 150 deg - No Ice 
13 0.9 Dead+1.6 Wind 150 deg - No Ice 
14 1.2 Dead+1.6 Wind 180 deg - No Ice 
15 0.9 Dead+1.6 Wind 180 deg - No Ice 
16 1.2 Dead+1.6 Wind 210 deg - No Ice 
17 0.9 Dead+1.6 Wind 210 deg - No Ice 
18 1.2 Dead+1.6 Wind 240 deg - No Ice 
19 0.9 Dead+1.6 Wind 240 deg - No Ice 
20 1.2 Dead+1.6 Wind 270 deg - No Ice 
21 0.9 Dead+1.6 Wind 270 deg - No Ice 
22 1.2 Dead+1.6 Wind 300 deg - No Ice 
23 0.9 Dead+1.6 Wind 300 deg - No Ice 
24 1.2 Dead+1.6 Wind 330 deg - No Ice 
25 0.9 Dead+1.6 Wind 330 deg - No Ice 
26 1.2 Dead+1.0 Ice+1.0 Temp 
27 1.2 Dead+1.0 Wind 0 deg+1.0 Ice+1.0 Temp 
28 1.2 Dead+1.0 Wind 30 deg+1.0 Ice+1.0 Temp 
29 1.2 Dead+1.0 Wind 60 deg+1.0 Ice+1.0 Temp 
30 1.2 Dead+1.0 Wind 90 deg+1.0 Ice+1.0 Temp 
31 1.2 Dead+1.0 Wind 120 deg+1.0 Ice+1.0 Temp 
32 1.2 Dead+1.0 Wind 150 deg+1.0 Ice+1.0 Temp 
33 1.2 Dead+1.0 Wind 180 deg+1.0 Ice+1.0 Temp 
34 1.2 Dead+1.0 Wind 210 deg+1.0 Ice+1.0 Temp 
35 1.2 Dead+1.0 Wind 240 deg+1.0 Ice+1.0 Temp 
36 1.2 Dead+1.0 Wind 270 deg+1.0 Ice+1.0 Temp 
37 1.2 Dead+1.0 Wind 300 deg+1.0 Ice+1.0 Temp 
38 1.2 Dead+1.0 Wind 330 deg+1.0 Ice+1.0 Temp 
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Comb. 
No. 

Description 

39 Dead+Wind 0 deg - Service 
40 Dead+Wind 30 deg - Service 
41 Dead+Wind 60 deg - Service 
42 Dead+Wind 90 deg - Service 
43 Dead+Wind 120 deg - Service 
44 Dead+Wind 150 deg - Service 
45 Dead+Wind 180 deg - Service 
46 Dead+Wind 210 deg - Service 
47 Dead+Wind 240 deg - Service 
48 Dead+Wind 270 deg - Service 
49 Dead+Wind 300 deg - Service 
50 Dead+Wind 330 deg - Service 

 
 

 Maximum Tower Deflections - Service Wind   
 

Section 
No. 

Elevation 
 

ft 

Horz. 
Deflection 

in 

Gov. 
Load 

Comb. 

Tilt 
 
° 

Twist 
 
° 

T1 160 - 140 3.783 43 0.2145 0.0226 
T2 140 - 120 2.890 43 0.2013 0.0209 
T3 120 - 100 2.082 43 0.1668 0.0168 
T4 100 - 80 1.421 43 0.1332 0.0130 
T5 80 - 60 0.899 43 0.0993 0.0089 
T6 60 - 40 0.513 43 0.0719 0.0063 
T7 40 - 20 0.245 43 0.0452 0.0042 
T8 20 - 10 0.076 43 0.0230 0.0021 
T9 10 - 0 0.024 43 0.0115 0.0011 

      

  
 

 Critical Deflections and Radius of Curvature - Service Wind 
 

Elevation 
 

ft 

Appurtenance Gov. 
Load 

Comb. 

Deflection 
 

in 

Tilt 
 
° 

Twist 
 
° 

Radius of 
Curvature 

ft 
160.00 Lightning Rod 43 3.783 0.2145 0.0226 206357 
158.00 BXA-70080-4CF-EDIN-0 43 3.692 0.2137 0.0225 206357 
148.00 APXV18-209015-C 43 3.242 0.2088 0.0218 85982 
137.00 12'  T-Frame 43 2.762 0.1972 0.0204 45972 
135.00 (2) 7770 43 2.677 0.1940 0.0200 42831 
130.00 (2) LGP 21401 TMA 43 2.470 0.1853 0.0190 36616 
128.00 (2) 742 351 43 2.390 0.1816 0.0185 34553 
82.00 Yagi 43 0.945 0.1024 0.0093 33803 
76.00 GPS 43 0.811 0.0933 0.0083 34849 
68.00 6' Trombone 43 0.652 0.0824 0.0072 38141 

  
 
 

 Maximum Tower Deflections - Design Wind   
 

Section 
No. 

Elevation 
 

ft 

Horz. 
Deflection 

in 

Gov. 
Load 

Comb. 

Tilt 
 
° 

Twist 
 
° 

T1 160 - 140 17.684 11 0.9987 0.1046 
T2 140 - 120 13.499 11 0.9398 0.0964 
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Section 
No. 

Elevation 
 

ft 

Horz. 
Deflection 

in 

Gov. 
Load 

Comb. 

Tilt 
 
° 

Twist 
 
° 

T3 120 - 100 9.715 11 0.7801 0.0778 
T4 100 - 80 6.627 11 0.6228 0.0601 
T5 80 - 60 4.190 11 0.4637 0.0414 
T6 60 - 40 2.391 11 0.3358 0.0291 
T7 40 - 20 1.139 11 0.2112 0.0195 
T8 20 - 10 0.350 11 0.1074 0.0098 
T9 10 - 0 0.109 10 0.0536 0.0049 

      

  
 

 Critical Deflections and Radius of Curvature - Design Wind 
 

Elevation 
 

ft 

Appurtenance Gov. 
Load 

Comb. 

Deflection 
 

in 

Tilt 
 
° 

Twist 
 
° 

Radius of 
Curvature 

ft 
160.00 Lightning Rod 11 17.684 0.9987 0.1046 46643 
158.00 BXA-70080-4CF-EDIN-0 11 17.259 0.9955 0.1041 46643 
148.00 APXV18-209015-C 11 15.147 0.9739 0.1008 19434 
137.00 12'  T-Frame 11 12.896 0.9210 0.0941 10322 
135.00 (2) 7770 11 12.500 0.9068 0.0924 9573 
130.00 (2) LGP 21401 TMA 11 11.533 0.8669 0.0877 8045 
128.00 (2) 742 351 11 11.156 0.8498 0.0857 7562 
82.00 Yagi 11 4.404 0.4784 0.0430 7234 
76.00 GPS 11 3.781 0.4359 0.0383 7462 
68.00 6' Trombone 11 3.039 0.3849 0.0333 8166 

  
 
 

 Bolt Design Data    
 

Section 
No. 

Elevation 
 

ft 

Component 
Type 

Bolt 
Grade 

 

Bolt Size
 

in 

Number
Of 

Bolts 

Maximum
Load 

per Bolt 
lb 

Allowable
Load 

per Bolt 
lb 

Ratio 
Load 

Allowable 

Allowable 
Ratio 

Criteria 

T1 160 Leg A325N 0.7500 4 4657.08 29820.60 
0.156  

1 Bolt Tension 

    Diagonal A325N 0.6250 1 3516.14 5811.33 
0.605  

1 Member Block 
Shear 

    Top Girt A325N 0.6250 1 102.84 5811.33 
0.018  

1 Member Block 
Shear 

T2 140 Leg A325N 0.8750 4 13580.20 40589.10 
0.335  

1 Bolt Tension 

    Diagonal A325N 0.6250 1 6131.89 6830.86 
0.898  

1 Member Block 
Shear 

    Top Girt A325N 0.6250 1 183.54 5811.33 
0.032  

1 Member Block 
Shear 

T3 120 Leg A325N 0.8750 4 23231.30 40589.10 
0.572  

1 Bolt Tension 

    Diagonal A325N 0.6250 1 6751.74 7830.00 
0.862  

1 Member Bearing

T4 100 Leg A325N 1.0000 4 32330.60 53014.40 
0.610  

1 Bolt Tension 

    Diagonal A325N 0.6250 1 7111.87 7830.00 
0.908  

1 Member Bearing

T5 80 Leg A325N 1.0000 6 27305.60 53014.40 
0.515  

1 Bolt Tension 

    Diagonal A325N 0.6250 1 7868.54 11700.00 
0.673  

1 Member Bearing

T6 60 Leg A325N 1.0000 6 32374.20 53014.40 
0.611  

1 Bolt Tension 
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Section 
No. 

Elevation 
 

ft 

Component 
Type 

Bolt 
Grade 

 

Bolt Size
 

in 

Number
Of 

Bolts 

Maximum
Load 

per Bolt 
lb 

Allowable
Load 

per Bolt 
lb 

Ratio 
Load 

Allowable 

Allowable 
Ratio 

Criteria 

    Diagonal A325N 0.7500 1 9277.95 14137.50 
0.656  

1 Member Bearing

T7 40 Leg A325N 1.0000 6 37892.50 53014.40 
0.715  

1 Bolt Tension 

    Diagonal A325N 0.7500 1 10238.00 14137.50 
0.724  

1 Member Bearing

T8 20 Leg A325N 1.0000 8 30482.40 53014.40 
0.575  

1 Bolt Tension 

    Diagonal A325N 0.7500 1 9964.02 14137.50 
0.705  

1 Member Bearing

T9 10 Diagonal A325N 0.7500 1 10922.80 17892.40 
0.610  

1 Bolt Shear 

                      

 
 
 

 Compression Checks   
 

 

 Leg Design Data (Compression)    
 
Section 

No. 
Elevation 

 
ft 

Size 
 

L 
 

ft 

Lu 

 
ft 

Kl/r 
 

A 
 

in2 

Pu 

 

lb 

Pn 
 

lb 

Ratio 
Pu 

Pn 
T1 160 - 140 ROHN 2.5 STD 20.00 4.00 50.7 

K=1.00 
1.7040 -22201.50 63560.30 0.349 1  

T2 140 - 120 ROHN 3 STD 20.03 5.01 51.7 
K=1.00 

2.2285 -62520.80 82509.00 0.758 1  

T3 120 - 100 ROHN 3.5 EH 20.04 6.68 61.3 
K=1.00 

3.6784 -103909.00 125723.00 0.826 1  

T4 100 - 80 ROHN 4 EH 20.04 6.68 54.3 
K=1.00 

4.4074 -143639.00 159903.00 0.898 1  

T5 80 - 60 ROHN 5 EH 20.04 6.68 43.6 
K=1.00 

6.1120 -182451.00 239378.00 0.762 1  

T6 60 - 40 ROHN 6 EHS 20.04 10.02 54.0 
K=1.00 

6.7133 -216954.00 244047.00 0.889 1  

T7 40 - 20 ROHN 6 EH 20.03 10.02 54.8 
K=1.00 

8.4049 -254899.00 303757.00 0.839 1  

T8 20 - 10 ROHN 6 EH 10.02 10.02 54.8 
K=1.00 

8.4049 -274112.00 303730.00 0.902 1  

T9 10 - 0 ROHN 6 EH 10.02 10.02 54.8 
K=1.00 

8.4049 -291260.00 303730.00 0.959 1  

                    

 
1 P u  / Pn controls 
 
 

 Diagonal Design Data (Compression)    
 
Section 

No. 
Elevation 

 
ft 

Size 
 

L 
 

ft 

Lu 

 
ft 

Kl/r 
 

A 
 

in2 

Pu 

 

lb 

Pn 
 

lb 

Ratio 
Pu 

Pn 
T1 160 - 140 L1 3/4x1 3/4x3/16 7.70 3.59 125.4 0.6211 -3565.06 8788.95 0.406 1  
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Section 
No. 

Elevation 
 

ft 

Size 
 

L 
 

ft 

Lu 

 
ft 

Kl/r 
 

A 
 

in2 

Pu 

 

lb 

Pn 
 

lb 

Ratio 
Pu 

Pn 
K=1.00 

T2 140 - 120 L2x2x3/16 9.72 4.72 143.8 
K=1.00 

0.7148 -6139.73 7810.37 0.786 1  

T3 120 - 100 L2 1/2x2 1/2x3/16 12.28 6.02 146.1 
K=1.00 

0.9023 -6780.02 9552.75 0.710 1  

T4 100 - 80 L2 1/2x2 1/2x3/16 14.07 6.90 167.3 
K=1.00 

0.9023 -7165.40 7279.23 0.984 1  

T5 80 - 60 L3x3x1/4 15.94 7.79 157.9 
K=1.00 

1.4400 -7870.09 13051.40 0.603 1  

T6 60 - 40 L3 1/2x3 1/2x1/4 19.21 9.45 163.4 
K=1.00 

1.6900 -9339.81 14294.60 0.653 1  

T7 40 - 20 L3 1/2x3 1/2x1/4 20.93 10.30 178.0 
K=1.00 

1.6900 -10569.30 12044.30 0.878 1  

T8 20 - 10 L3 1/2x3 1/2x1/4 21.83 10.76 186.1 
K=1.00 

1.6900 -9936.05 11028.70 0.901 1  

T9 10 - 0 L3.5x3.5x1/4 + 
L3.5x3.5x1/4 (C-shape - 

MOD) 

22.76 11.36 88.9 
K=1.00 

1.7056 -10922.80 43089.90 0.253 1  

 

                    

 
1 P u  / Pn controls 
 
 

 Top Girt Design Data (Compression)    
 
Section 

No. 
Elevation 

 
ft 

Size 
 

L 
 

ft 

Lu 

 
ft 

Kl/r 
 

A 
 

in2 

Pu 

 

lb 

Pn 
 

lb 

Ratio 
Pu 

Pn 
T1 160 - 140 L1 3/4x1 3/4x3/16 6.58 6.10 213.2 

K=1.00 
0.6211 -104.51 3088.02 0.034 1  

    KL/R > 200 (C) - 4               
T2 140 - 120 L1 3/4x1 3/4x3/16 6.58 6.10 213.2 

K=1.00 
0.6211 -189.50 3088.02 0.061 1  

    KL/R > 200 (C) - 41               
                    

 
1 P u  / Pn controls 
 
 

 Tension Checks   
 

 

 Leg Design Data (Tension)    
 
Section 

No. 
Elevation 

 
ft 

Size 
 

L 
 

ft 

Lu 

 
ft 

Kl/r 
 

A 
 

in2 

Pu 

 

lb 

Pn 
 

lb 

Ratio 
Pu 

Pn 
T1 160 - 140 ROHN 2.5 STD 20.00 4.00 50.7 1.7040 18628.30 76682.30 0.243 1  

T2 140 - 120 ROHN 3 STD 20.03 5.01 51.7 2.2285 54320.80 100281.00 0.542 1  
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Section 
No. 

Elevation 
 

ft 

Size 
 

L 
 

ft 

Lu 

 
ft 

Kl/r 
 

A 
 

in2 

Pu 

 

lb 

Pn 
 

lb 

Ratio 
Pu 

Pn 

T3 120 - 100 ROHN 3.5 EH 20.04 6.68 61.3 3.6784 92925.10 165529.00 0.561 1  

T4 100 - 80 ROHN 4 EH 20.04 6.68 54.3 4.4074 129322.00 198335.00 0.652 1  

T5 80 - 60 ROHN 5 EH 20.04 6.68 43.6 6.1120 163834.00 275039.00 0.596 1  

T6 60 - 40 ROHN 6 EHS 20.04 10.02 54.0 6.7133 194245.00 302097.00 0.643 1  

T7 40 - 20 ROHN 6 EH 20.03 10.02 54.8 8.4049 227355.00 378222.00 0.601 1  

T8 20 - 10 ROHN 6 EH 10.02 10.02 54.8 8.4049 243859.00 378222.00 0.645 1  

T9 10 - 0 ROHN 6 EH 10.02 10.02 54.8 8.4049 258604.00 378222.00 0.684 1  

                    

 
1 P u  / Pn controls 
 
 

 Diagonal Design Data (Tension)    
 
Section 

No. 
Elevation 

 
ft 

Size 
 

L 
 

ft 

Lu 

 
ft 

Kl/r 
 

A 
 

in2 

Pu 

 

lb 

Pn 
 

lb 

Ratio 
Pu 

Pn 
T1 160 - 140 L1 3/4x1 3/4x3/16 7.70 3.59 82.9 0.3604 3516.14 15675.30 0.224 1  

T2 140 - 120 L2x2x3/16 9.72 4.72 94.1 0.4307 6131.89 18733.90 0.327 1  

T3 120 - 100 L2 1/2x2 1/2x3/16 12.28 6.02 94.7 0.5713 6751.74 24851.10 0.272 1  

T4 100 - 80 L2 1/2x2 1/2x3/16 14.07 6.90 108.3 0.5713 7111.87 24851.10 0.286 1  

T5 80 - 60 L3x3x1/4 15.94 7.79 102.0 0.9394 7868.54 45794.50 0.172 1  

T6 60 - 40 L3 1/2x3 1/2x1/4 19.21 9.45 105.5 1.1034 9277.95 53792.60 0.172 1  

T7 40 - 20 L3 1/2x3 1/2x1/4 20.93 10.30 114.8 1.1034 10238.00 53792.60 0.190 1  

T8 20 - 10 L3 1/2x3 1/2x1/4 21.83 10.76 120.0 1.1034 9964.02 53792.60 0.185 1  

T9 10 - 0 L3.5x3.5x1/4 + 
L3.5x3.5x1/4 (C-shape - 

MOD) 

22.76 11.36 88.9 1.7056 10333.40 76752.00 0.135 1  

 

                    

 
1 P u  / Pn controls 
 
 

 Top Girt Design Data (Tension)    
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Section 
No. 

Elevation 
 

ft 

Size 
 

L 
 

ft 

Lu 

 
ft 

Kl/r 
 

A 
 

in2 

Pu 

 

lb 

Pn 
 

lb 

Ratio 
Pu 

Pn 
T1 160 - 140 L1 3/4x1 3/4x3/16 6.58 6.10 141.7 0.3604 102.84 15675.30 0.007 1  

T2 140 - 120 L1 3/4x1 3/4x3/16 6.58 6.10 141.7 0.3604 183.54 15675.30 0.012 1  

                    

 
1 P u  / Pn controls 
 
 

 Section Capacity Table 
 

Section 
No. 

Elevation 
ft 

Component 
Type 

Size Critical
Element 

P 
lb 

øPallow 

lb 
% 

Capacity 
Pass 
Fail 

T1 160 - 140 Leg ROHN 2.5 STD 2 -22201.50 63560.30 34.9 Pass  
T2 140 - 120 Leg ROHN 3 STD 38 -62520.80 82509.00 75.8 Pass  
T3 120 - 100 Leg ROHN 3.5 EH 68 -103909.00 125723.00 82.6 Pass  
T4 100 - 80 Leg ROHN 4 EH 89 -143639.00 159903.00 89.8 Pass  
T5 80 - 60 Leg ROHN 5 EH 110 -182451.00 239378.00 76.2 Pass  
T6 60 - 40 Leg ROHN 6 EHS 131 -216954.00 244047.00 88.9 Pass  
T7 40 - 20 Leg ROHN 6 EH 146 -254899.00 303757.00 83.9 Pass  
T8 20 - 10 Leg ROHN 6 EH 161 -274112.00 303730.00 90.2 Pass  
T9 10 - 0 Leg ROHN 6 EH 170 -291260.00 303730.00 95.9 Pass  
T1 160 - 140 Diagonal L1 3/4x1 3/4x3/16 10 -3565.06 8788.95 40.6 

60.5 (b) 
Pass  

T2 140 - 120 Diagonal L2x2x3/16 45 -6139.73 7810.37 78.6 
89.8 (b) 

Pass  

T3 120 - 100 Diagonal L2 1/2x2 1/2x3/16 72 -6780.02 9552.75 71.0 
86.2 (b) 

Pass  

T4 100 - 80 Diagonal L2 1/2x2 1/2x3/16 93 -7165.40 7279.23 98.4 Pass  
T5 80 - 60 Diagonal L3x3x1/4 114 -7870.09 13051.40 60.3 

67.3 (b) 
Pass  

T6 60 - 40 Diagonal L3 1/2x3 1/2x1/4 135 -9339.81 14294.60 65.3 
65.6 (b) 

Pass  

T7 40 - 20 Diagonal L3 1/2x3 1/2x1/4 150 -10569.30 12044.30 87.8 Pass  
T8 20 - 10 Diagonal L3 1/2x3 1/2x1/4 165 -9936.05 11028.70 90.1 Pass  
T9 10 - 0 Diagonal L3.5x3.5x1/4 + L3.5x3.5x1/4 

(C-shape - MOD) 
174 -10922.80 43089.90 25.3 

61.0 (b) 
Pass  

T1 160 - 140 Top Girt L1 3/4x1 3/4x3/16 4 -104.51 3088.02 3.4 Pass  
T2 140 - 120 Top Girt L1 3/4x1 3/4x3/16 41 -189.50 3088.02 6.1 Pass  

              Summary   
            Leg (T9) 95.9 Pass  
            Diagonal 

(T4) 
98.4 Pass  

            Top Girt 
(T2) 

6.1 Pass  

            Bolt Checks 90.8 Pass  
      RATING = 98.4 Pass  

 
 
 
 
                                                           
 Program Version 8.0.2.1 - 5/2/2018 File://Helios2/p/2018/Structural/18-5030 CT10012-A-01 Griswold 2, CT SA SBA 162 SST 
AT&T/tnxTower/CT10012-A-01_Griswold 2,CT_AT&T_MOD SA_04122018.eri 



                       Griswold 2, CT_CT10012‐A‐01 – 160’ SST 
 

 
9221 Lyndon B. Johnson Freeway, #204, Dallas, TX 75243, Tel: 972‐231‐8893, Fax: 866‐364‐8375 

This report is not to be reproduced or copied in whole or in part without the written consent of ACGI. © 
‐ VII – 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

MATHCAD CALCULATION PRINTOUT 
 



 EXISTING 160 ' SELF SUPPORT TOWER  ANCHOR BOLT CHECK
 REACTIONS ON THE FOUNDATION

 As per Tnx output (see attached)

Down load; Pv 300.213 kips Shear; Vu 30.768 kips

Uplift load; Pup 266.210 kips Moment; M 0 kips ft

 Anchor Rod Data is as per original tower drawing by ROHN, DWG # A991242, dated 4/6/1999

Number of Anchor Rods: Nanchors 8

Diameter of Anchors: Danchors 1in n 8in
1



Area of anchor bolts
Ab

π Danchors
2





4
0.785 in

2


Net Tensile Area of 
Anchors:

Anet
π

4
Danchors

0.9743

n






2

 0.606 in
2



Ultimate Tensile Stress: FUanchors 125ksi (ASTM A354 GR BC)

Saftey Factor for Anchor: ϕt 0.8 (Section 4.9.9, TIA-222-G Addendum 2)

Allowable Axial Load
per Anchor:

Tcap ϕt FUanchors Anet

Tcap 60.574 kips

Interaction Equation for Anchor Rods as per Section 4.9.9, TIA-222-G Addendum 1 and Figure 4.4

For detail type (C) as per 
Figure 4.4

η 0.55

Pu if η 0.5 Pup Pv  266.21 kips

Maximum Load on Anchor: Tmax

Pu

Vu

η


Nanchors


Tmax 40.269 kips

Anchor Rod Capacity:
Tmax

Tcap
66.479 % OK!

Anchor_Rod_Check if Tmax Tcap "OK" "Not OK" 

Anchor_Rod_Check "OK"
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 Summary

- Foundation Reactions from Tower Base-

Shear Vu 30.768 kips

Down load Pv 300.213 kips

Uplift load Pup 266.21 kips

Moment M 0 ft kip

Anchor Rod Check Tmax 40.269 kips < Tcap 60.574 kips

Anchor_Rod_Check if Tmax Tcap "OK" "Not OK" 

Anchor_Rod_Check "OK"

Mathcad Anchor Bolt.xmcd 7/24/2018
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 Existing 160 ft  Self Supporting Tower Foundation Check
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 INPUT DATA

- Foundation Reactions- G Code (factered) 

(As per TNX Output) 

Down load; Pv 300.213 kips Shear; S 34.330 kips

Uplift load; Pup 266.210 kips Moment; M 0 ft_K

 MATERIAL & SOIL PARAMETERS

Conforming to the design requirements as in ACI 318

Unit wt. of concrete, γc 0.150kcf

Concrete compressive strength, fc 3000 psi

Rebar yield strength, fy 60000 psi

 Soil data as per Geotechnical report by FDH Engineering Inc. FDH Project No. 16BDCN1600 dated
 03/04/2016.

For Leg A With smallest computed thickness, consider this as worst case

Unit wt. of soil, γs 0.130 kcf Average Soil Weight

Ultimate Bearing Capacity,
Brult 20ksf (as per geotechnical report)

Internal angle of friction for soil, ϕ 40 deg

Cohesion of soil, cu 0 ksf

Coefficient of Friction Cf 0.45

 PRELIMINARY DIMENSIONS

Type of pedestal Pe.t=0 for circular,=1 for rectangular/square Pet 1

Footing Dimensions, LxB L 6 ft B L Thickness of footing, Tf 2.3 ft

Depth of footing, Df 11.8ft Extension above the grade, Exg 1 ft

Pedestal diameter/size Pedsize 3 ft

Depth of soil neglected: Lneg 1 ft
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 CALCULATIONS
 Determine footing size

Pave 6.16ksf average passive pressure on footing. As per Geotechnical Report Figure 2

Calculate safety against overturning and location of resultant on the base

Areaped if Pet 1= Pedsize
2


π

4
Pedsize

2






 Areaped 9 ft
2



 Resisting Moments

N 1 5

Component Down load value, kips Lever arm, ft

Component
N

"Soil Weight"

"Soil Wedge Weight"

"Concrete Weight"

"Passive Pressure"

"Vertical load"

 PDL
N

L B Df Tf  Areaped Df Tf   γs

Df Tf  1

2
 Df Tf  tan ϕ( )  B γs

L B Tf γc Areaped γc Df Exg Tf 

Tf B Pave

Pv

 LEV
N

L

2

L Df Tf  tan ϕ( )

3


L

2

Tf

3

L

2



RM
N

PDL
N

LEV
N



TRM

N

RM
N TRM 1401.314 ft kips

TWT PDL
1

PDL
2

 PDL
3

 PDL
5

 TWT 389.687 kips Total down load

Net soil weight removed Sw1 L B Df γs Sw1 55.224 kips
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 2ft-3.3ft  passive pressure on pedestal As per Geotechnical Report Figure 2

resisting force  Fpr1
0.5ksf 0.9ksf( ) 3.3ft 2ft( ) Pedsize

2
2.73 kips

resisting moment arm Lpr1 Tf 9.5ft
2ft 3.3ft( )

2
 9.15 ft

Mpr1 Fpr1 Lpr1 24.98 kips ft

 3.3ft-9.5ft  passive pressure on pedestal

resisting force  Fpr2
5.7ksf 1.8ksf( ) 9.5ft 3.3ft( ) Pedsize

2
69.75 kips

resisting moment arm Lpr2 Tf 9.5ft
9.5ft 3.3ft( )

2
 5.4 ft

Mpr2 Fpr2 Lpr2 376.65 kips ft

Mpr Mpr1 Mpr2 401.63 kips ft
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Total resisting moment Mr TRM Mpr 1802.943 kip ft

 Overturning Moments

component value, kips lever arm, ft Overturning Moment ft-kips

1) Moment on foundation - - M 0 ft_K

2) Moment due to
horizontal shear

S 34.33 kips Lhs Df Exg Ohs Lhs S Lhs 12.8 ft

Ohs 439.424 ft_K

Total Overturning Moment= Mo M Ohs Mo 439.424 ft_K

 Check Safety Factor against Overturning

SF
0.9Mr

Mo
 SF 3.693 > 1.0        OK!

TWT1 TWT PDL
2

 (exclude soil wedge weight for bearing check)

Mo_red Mo 0.75 Mpr RM
4

  89.322 kip ft (exclude overturning moment resist from lateral force)

Calculate eccentricity, ec ec
Mo_red

TWT1
 ec 0.248 ft ϕbearing 0.75

 Check location of eccentricity and determine pressure distribution under the footing

Lloc
L

6
 Lloc 1 ft For net bearing calcs Tw1 Sw1 Tw1 55.224 kips

Pmax1 if ec Lloc
TWT1

L B
1 6

ec

L












 4
TWT1

3 B L 2 ec( )











Pmax1 12.485 ksf Gross soil pressure

Pmax2
Tw1

L B










Pmax2 1.534 ksf In-situ soil pressure Pnet Pmax1 Pmax2 Pmax Pnet

Net soil pressure, Pnet 10.951 ksf < ϕbearing Brult 15 ksf
Pnet

ϕbearing Brult
73.009 % OK!

Pmin if ec Lloc
TWT

L B
1 6

ec

L












 0 ksf





 Pmin 8.14 ksf

 Check for horizontal shear

Ptw PDL
1

PDL
3

 PDL
5

  Cf Pshr 0.75 PDL
4

Ptw 

Pshr 185.308 kips > S 34.33 kips OK!
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 Check for uplift

Number of soil layers NSL 4 j 1 NSL

Neglected soil height Lngl 3.3 ft k 1 NSL

α 0.4 Estimated cohesion i 1 NSL

Height PHI Soil Dens

H
j

1 ft
1 ft

7.5 ft
2.3ft

 ϕ
j

0 deg
30 deg
40 deg
40 deg

 γsj

105 pcf
115 pcf
135 pcf
135pcf



Ks 1 For ϕ=40 

σ1v4
γs1

H
1

 γs2
H

2
 γs3

H
3

 γs4

H
4

2
 SK4 Ks σ1v4

 tan ϕ
4

0.8  SK4 0.867 ksf

Skin friction around Pad

SKFUN4 4 L H
4

 SK4( )

Soil & Soil Wedge Weight
L3 L 2 H

3
 tan ϕ

3  18.586 ft

L2 L3 2 H
2

 tan ϕ
2  19.741 ft

L1 L2 2 H
1

 tan ϕ
1  19.741 ft

For Layer 0-1ft

Vsoil1
1

6
H

1
 L2

2
L2 L1 2 L1

2






Wsoil1 γs1
Vsoil1 Areaped H

1
 

For Layer 1ft-2ft

Vsoil2
1

6
H

2
 L2

2
L2 L3 2 L3

2






Wsoil2 γs2
Vsoil2 Areaped H

2
 

For Layer 2ft-9.5ft

Vsoil3
1

6
H

3
 L

2
L L3 2 L3

2






Wsoil3 γs3
Vsoil3 Areaped H

3
 
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Total uplift resisting force

TWT1 Wsoil1 Wsoil2 Wsoil3 PDL
3

 PDL3 is concrete weight

Pucap 0.75 SKFUN4  0.9 TWT1 Pucap 274.445 kips < Pup 266.21 kips
Pup

Pucap
97 %

 Concrete Design Calculations

 General Input parameters

Concrete Cover, cc 3.0 in

Reduction factors as per respective ACI sections
ϕshear 0.85 as per ACI 9.3.2.3 Reinforced concrete load

factor as per EIA 3.1.13
RCfac 1.0

ϕcompr 0.75 as per ACI 9.3.2.2 (Loads already factored
under TIA/EIA-222-G Code)

ϕaxten 0.9 as per ACI 9.3.2.2 a

 Single shear in footing

Allowable shear stress in concrete for wide beam shear criteria=

νwide 2 ϕshear fc psi νwide 93.113 psi

Effective depth of steel= d Tf cc d 24.6 in

Leff if ec Lloc L L 2 ec  Leff 6 ft

Factor load Pmaxf Pmax RCfac Pminf Pmin RCfac

shear on the face of concrete=

Shearwide
L Pedsize

2
d









B

Pmaxf Pmaxf
Pmaxf Pminf

Leff

L Pedsize

2
d




















2











 Shearwide 36.565 kips

Area of concrete in shear= Ashear B d Ashear 1771.2 in
2



Shear stress acting on concrete face= νact1
Shearwide

Ashear
 νact1 20.644 psi < νwide 93.113 psi O.K!
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 Punching or two way shear in footing

Calculate allowable shear stress in concrete for punching/two way shear

β
L

B
 β 1 νpunch if 2

4

β






ϕshear fc psi 4 ϕshear fc psi 2
4

β






ϕshear fc psi 4 ϕshear fc psi





νpunch if 2
4

β






ϕshear fc psi 4 ϕshear fc psi 2
4

β






ϕshear fc psi 4 ϕshear fc psi







νpunch 186.226 psi
Areacol if Pet 0=

π

4
Pedsize d 2 Pedsize d 2







Pavg
Pmaxf Pminf

2


Pericol if Pet 0= 2 π
Pedsize d

2
 4 Pedsize d 










Factor vertical load Pvf RCfac Pv

Shear stress acting on the concrete face=

νact
Pvf Areacol Pavg

Pericol d
 νact 9.521 psi < νpunch 186.226 psi O.K!

 Design pedestal steel

Effective diameter/size= Deff Pedsize cc 2 Deff 30 in h Pedsize h 36 in

Dpier Pedsize

Effective pier diameter Deff Dpier cc 2 Deff 2.5 ft

- Minimum required area of steel per ACI-

Areastlmin 0.005
π

4
 Dpier

2
 -(ACI 10.8.4) & (ACI 10.9.1)

Areastlmin 5.089 in
2



 -Rebar details-

Selected rebar size dbar 8
 -Rebar details-

No 0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18( )T

db 0 0 0 0.375 0.5 0.625 0.75 0.875 1.00 1.125 1.25 1.41 0 0 1.693 0 0 0 2.257( )T in

Ab 0 0 0 0.11 0.20 0.31 0.44 0.60 0.79 1.00 1.27 1.56 0 0 2.25 0 0 0 4.00( )T in
2



B dbar dbB
1 in Bar area= Areaabar AbB

 Areaabar 0.79 in
2



 -Number of vertical rebars required-

NRB ceil
Areastlmin

Areaabar









 NRB 7 Areastluse Areaabar NRB Areastluse 5.53 in
2



Rebar used NRB 12 Areastluse1 Areaabar NRB 9.48 in
2

 OK
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Mn 4397.098 in kips

0.9 Mn 329.782 kips ft > Mo_red 89.322 kips ft OK 

Use (NRB 12 ) dbar 8 vertical bars 

Vertical bar spacing Sbar Deff
π

NRB
 dbB

 Sbar 6.854 in

 Check pedestal in compression
Allowable compressive load on column ACI 10.15= Pcomp ϕcompr 0.85 fc Areaped

Pcomp 2478.6 kips > Pv 300.213 kips  O.K!

SPREAD FOOTING CHECK SUMMARY

Safety Factor against Overturning SF 3.693 > 1.0        O.K!
1.0

SF
27.081 %

Uplift Pucap 274.445 kips
> Pup 266.21 kips

Pup

Pucap
97 % OK

Net soil pressure, Pnet 10.951 ksf < ϕbearing Brult 15 ksf OK Pnet

ϕbearing Brult
73.009 %

S

Pshr
18.526 %

Check for horizontal
shear

Pshr 185.308 kips > S 34.33 kips OK

 Check pedestal in compression

Allowable compressive load on column ACI 10.15= Pcomp 2478.6 kips > Pv 300.213 kips

Pv

Pcomp
12.112 %
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================================================================================

                     LPile for Windows, Version 2018-10.006

                 Analysis of Individual Piles and Drilled Shafts
                Subjected to Lateral Loading Using the p-y Method
                           © 1985-2018 by Ensoft, Inc.
                               All Rights Reserved

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

This copy of LPile is being used by:

Bryan Andrade
Allpro

Serial Number of Security Device: 293771711

This copy of LPile is licensed for exclusive use by:

Allpro Consulting Group, Inc., D

Use of this program by any entity other than Allpro Consulting Group, Inc., D
is a violation of the software license agreement.

--------------------------------------------------------------------------------
                             Files Used for Analysis
--------------------------------------------------------------------------------

Path to file locations:
\\Helios2\p\2018\Structural\18-5030 CT10012-A-01 Griswold 2, CT SA SBA 162 SST AT&T\L-Pile\

Name of input data file:      
CT10012-A-01 Foundation.lp10

Name of output report file:   
CT10012-A-01 Foundation.lp10

Name of plot output file:     
CT10012-A-01 Foundation.lp10

Name of runtime message file: 
CT10012-A-01 Foundation.lp10

--------------------------------------------------------------------------------
                            Date and Time of Analysis
--------------------------------------------------------------------------------

               Date:  July 24, 2018               Time:  16:17:09

--------------------------------------------------------------------------------
                                  Problem Title
--------------------------------------------------------------------------------
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Job Number:
Client:
Engineer:
Description:

--------------------------------------------------------------------------------
                          Program Options and Settings
--------------------------------------------------------------------------------

Computational Options:
 - Compute nonlinear bending properties of pile only
Engineering Units Used for Data Input and Computations:
 - US Customary System Units (pounds, feet, inches)

Output Options:
 - Output files use decimal points to denote decimal symbols.
 - Print using wide report formats

--------------------------------------------------------------------------------
                     Pile Structural Properties and Geometry
--------------------------------------------------------------------------------

Number of pile sections defined                        =            1
Total length of pile                                   =        0.000 ft
Depth of ground surface below top of pile              =       0.0000 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           36.0000
  2             0.000           36.0000

Input Structural Properties for Pile Sections:
----------------------------------------------

Pile Section No. 1:

   Section 1 is a round drilled shaft, bored pile, or CIDH pile
   Length of section                                   =       0.0000 ft
   Shaft Diameter                                      =    36.000000 in
   Shear capacity of section                           =       0.0000 lbs

--------------------------------------------------------------------------------
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     Computations of Nominal Moment Capacity and Nonlinear Bending Stiffness
--------------------------------------------------------------------------------

Axial thrust force values were determined from input values

Number of Pile Sections Analyzed = 1

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

Dimensions and Properties of Drilled Shaft (Bored Pile):
--------------------------------------------------------

Length of Section                                      =       0.0000 ft
Shaft Diameter                                         =    36.000000 in
Concrete Cover Thickness (to edge of long. rebar)      =     3.498537 in
Number of Reinforcing Bars                             =           12 bars   
Yield Stress of Reinforcing Bars                       =       60000. psi
Modulus of Elasticity of Reinforcing Bars              =    29000000. psi
Gross Area of Shaft                                    =        1018. sq. in.
Total Area of Reinforcing Steel                        =     9.480000 sq. in.
Area Ratio of Steel Reinforcement                      =         0.93 percent
Edge-to-Edge Bar Spacing                               =     6.247690 in
Maximum Concrete Aggregate Size                        =     0.750000 in
Ratio of Bar Spacing to Aggregate Size                 =         8.33
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    =     3140.210 kips    
Tensile Load for Cracking of Concrete                  =     -396.941 kips    
Nominal Axial Tensile Capacity                         =     -568.800 kips    

Reinforcing Bar Dimensions and Positions Used in Computations:

     Bar          Bar Diam.      Bar Area          X              Y     
    Number         inches         sq. in.        inches         inches  
  ----------     ----------     ----------     ----------     ----------
      1            1.000000       0.790000      14.001463        0.00000
      2            1.000000       0.790000      12.125622       7.000731
      3            1.000000       0.790000       7.000731      12.125622
      4            1.000000       0.790000        0.00000      14.001463
      5            1.000000       0.790000      -7.000731      12.125622
      6            1.000000       0.790000     -12.125622       7.000731
      7            1.000000       0.790000     -14.001463        0.00000
      8            1.000000       0.790000     -12.125622      -7.000731
      9            1.000000       0.790000      -7.000731     -12.125622
     10            1.000000       0.790000        0.00000     -14.001463
     11            1.000000       0.790000       7.000731     -12.125622
     12            1.000000       0.790000      12.125622      -7.000731

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

Minimum spacing between any two bars not equal to zero =  6.248 inches
between bars 7 and 8.

Ratio of bar spacing to maximum aggregate size = 8.33
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Concrete Properties:
--------------------

Compressive Strength of Concrete                       =        3000. psi
Modulus of Elasticity of Concrete                      =     3122019. psi
Modulus of Rupture of Concrete                         =  -410.791918 psi
Compression Strain at Peak Stress                      =     0.001634
Tensile Strain at Fracture of Concrete                 =   -0.0001160
Maximum Coarse Aggregate Size                          =     0.750000 in

Input Axial Thrust Forces:
--------------------------

Number of Axial Thrust Force Values Determined from Input Data = 2

   Number     Axial Thrust Force
                   kips
   ------     ------------------
      1             -266.210
      2              300.213

Definitions of Run Messages and Notes:
--------------------------------------

  C = concrete in section has cracked in tension.
  Y = stress in reinforcing steel has reached yield stress.
  T = ACI 318 criteria for tension-controlled section met, tensile strain in 
      reinforcement exceeds 0.005 while simultaneously compressive strain in 
      concrete more than 0.003. See ACI 318, Section 10.3.4.
  Z = depth of tensile zone in concrete section is less than 10 percent of 
      section depth.

Bending Stiffness (EI) = Computed Bending Moment / Curvature.
Position of neutral axis is measured from edge of compression side of pile.
Compressive stresses and strains are positive in sign.
Tensile stresses and strains are negative in sign.

Axial Thrust Force =   -266.210 kips    

    Bending       Bending       Bending      Depth to      Max Comp      Max Tens      Max Conc
Max Steel  Run
   Curvature      Moment       Stiffness      N Axis        Strain        Strain        Stress
Stress    Msg
    rad/in.       in-kip        kip-in2         in           in/in         in/in          ksi
ksi        
------------- ------------- ------------- ------------- ------------- ------------- ------------- --
----------- ---
  6.25000E-07   196.2061055
313929769.   -91.1910123   -0.00005699   -0.00007949    -0.2060852    -2.3020746    
   0.00000125   392.3823028
313905842.   -36.6179318   -0.00004577   -0.00009077    -0.1665682    -2.6258750    
   0.00000188   588.5456503
313891014.   -18.4368926   -0.00003457    -0.0001021    -0.1268411    -2.9502185    
   0.00000250   588.5456503    235418260.  -369.3257927    -0.0009233    -0.0010133
    0.00000   -29.3730700 C  

13 of 23



Allpro Consulting Group, Inc
   0.00000313   588.5456503    188334608.  -291.8603482    -0.0009121    -0.0010246
    0.00000   -29.6960315 C  
   0.00000375   588.5456503    156945507.  -240.2167186    -0.0009008    -0.0010358
    0.00000   -30.0189931 C  
   0.00000438   588.5456503    134524720.  -203.3284117    -0.0008896    -0.0010471
    0.00000   -30.3419547 C  
   0.00000500   588.5456503    117709130.  -175.6621815    -0.0008783    -0.0010583
    0.00000   -30.6649163 C  
   0.00000563   588.5456503    104630338.  -154.1440025    -0.0008671    -0.0010696
    0.00000   -30.9878779 C  
   0.00000625   588.5456503     94167304.  -136.9294592    -0.0008558    -0.0010808
    0.00000   -31.3108395 C  
   0.00000688   588.5456503     85606640.  -122.8448330    -0.0008446    -0.0010921
    0.00000   -31.6338011 C  
   0.00000750   588.5456503     78472753.  -111.1076444    -0.0008333    -0.0011033
    0.00000   -31.9567626 C  
   0.00000813   588.5456503     72436388.  -101.1761772    -0.0008221    -0.0011146
    0.00000   -32.2797242 C  
   0.00000875   588.5456503     67262360.   -92.6634910    -0.0008108    -0.0011258
    0.00000   -32.6026858 C  
   0.00000938   588.5456503     62778203.   -85.2858296    -0.0007996    -0.0011371
    0.00000   -32.9256476 C  
   0.00001000   588.5456503     58854565.   -78.8303759    -0.0007883    -0.0011483
    0.00000   -33.2486090 C  
   0.00001063   588.5456503     55392532.   -73.1343873    -0.0007771    -0.0011596
    0.00000   -33.5715707 C  
   0.00001125   588.5456503     52315169.   -68.0712864    -0.0007658    -0.0011708
    0.00000   -33.8945321 C  
   0.00001188   588.5456503     49561739.   -63.5411434    -0.0007546    -0.0011821
    0.00000   -34.2174938 C  
   0.00001250   588.5456503     47083652.   -59.4640147    -0.0007433    -0.0011933
    0.00000   -34.5404555 C  
   0.00001313   588.5456503     44841573.   -55.7751841    -0.0007320    -0.0012045
    0.00000   -34.8634169 C  
   0.00001375   588.5456503     42803320.   -52.4217016    -0.0007208    -0.0012158
    0.00000   -35.1863785 C  
   0.00001438   588.5456503     40942306.   -49.3598263    -0.0007095    -0.0012270
    0.00000   -35.5093400 C  
   0.00001500   588.5456503     39236377.   -46.5531073    -0.0006983    -0.0012383
    0.00000   -35.8323018 C  
   0.00001563   588.5456503     37666922.   -43.9709258    -0.0006870    -0.0012495
    0.00000   -36.1552632 C  
   0.00001625   588.5456503     36218194.   -41.5873737    -0.0006758    -0.0012608
    0.00000   -36.4782245 C  
   0.00001688   588.5456503     34876779.   -39.3803810    -0.0006645    -0.0012720
    0.00000   -36.8011863 C  
   0.00001750   588.5456503     33631180.   -37.3310306    -0.0006533    -0.0012833
    0.00000   -37.1241476 C  
   0.00001813   588.5456503     32471484.   -35.4230147    -0.0006420    -0.0012945
    0.00000   -37.4471096 C  
   0.00001875   588.5456503     31389101.   -33.6421999    -0.0006308    -0.0013058
    0.00000   -37.7700712 C  
   0.00001938   588.5456503     30376550.   -31.9762764    -0.0006195    -0.0013170
    0.00000   -38.0930327 C  
   0.00002000   588.5456503     29427283.   -30.4144731    -0.0006083    -0.0013283
    0.00000   -38.4159944 C  
   0.00002063   588.5456503     28535547.   -28.9473245    -0.0005970    -0.0013395
    0.00000   -38.7389558 C  
   0.00002125   588.5456503     27696266.   -27.5664788    -0.0005858    -0.0013508
    0.00000   -39.0619176 C  
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   0.00002188   589.9383294     26968609.   -26.2645385    -0.0005745    -0.0013620
    0.00000   -39.3848791 C  
   0.00002250   606.7828356     26968126.   -25.0349283    -0.0005633    -0.0013733
    0.00000   -39.7078406 C  
   0.00002313   623.6273417     26967669.   -23.8717835    -0.0005520    -0.0013845
    0.00000   -40.0308023 C  
   0.00002375   640.4718479     26967236.   -22.7698568    -0.0005408    -0.0013958
    0.00000   -40.3537638 C  
   0.00002438   657.3163540     26966825.   -21.7244392    -0.0005295    -0.0014070
    0.00000   -40.6767254 C  
   0.00002563   691.0053664     26966063.   -19.7865920    -0.0005070    -0.0014295
    0.00000   -41.3226486 C  
   0.00002688   724.6943787     26965372.   -18.0290095    -0.0004845    -0.0014520
    0.00000   -41.9685717 C  
   0.00002813   758.3833910     26964743.   -16.4276567    -0.0004620    -0.0014745
    0.00000   -42.6144949 C  
   0.00002938   792.0724033     26964167.   -14.9625892    -0.0004395    -0.0014970
    0.00000   -43.2604181 C  
   0.00003063   825.7614156     26963638.   -13.6171190    -0.0004170    -0.0015195
    0.00000   -43.9063412 C  
   0.00003188   859.4504279     26963151.   -12.3771759    -0.0003945    -0.0015420
    0.00000   -44.5522645 C  
   0.00003313   893.1394402     26962700.   -11.2308135    -0.0003720    -0.0015645
    0.00000   -45.1981876 C  
   0.00003438   926.8284526     26962282.   -10.1678228    -0.0003495    -0.0015870
    0.00000   -45.8441107 C  
   0.00003563   960.5174649     26961894.    -9.1794280    -0.0003270    -0.0016095
    0.00000   -46.4900339 C  
   0.00003688   994.2064772     26961532.    -8.2580430    -0.0003045    -0.0016320
    0.00000   -47.1359571 C  
   0.00003813         1028.     26961193.    -7.3970766    -0.0002820    -0.0016545
    0.00000   -47.7818803 C  
   0.00003938         1062.     26960876.    -6.5907749    -0.0002595    -0.0016770
    0.00000   -48.4278034 C  
   0.00004063         1095.     26960579.    -5.8340916    -0.0002370    -0.0016995
    0.00000   -49.0737266 C  
   0.00004188         1129.     26960299.    -5.1225835    -0.0002145    -0.0017220
    0.00000   -49.7196498 C  
   0.00004313         1163.     26960036.    -4.4523223    -0.0001920    -0.0017445
    0.00000   -50.3655729 C  
   0.00004438         1196.     26959787.    -3.8198222    -0.0001695    -0.0017670
    0.00000   -51.0114961 C  
   0.00004563         1230.     26959552.    -3.2219797    -0.0001470    -0.0017895
    0.00000   -51.6574193 C  
   0.00004688         1264.     26959330.    -2.6560221    -0.0001245    -0.0018120
    0.00000   -52.3033424 C  
   0.00004813         1297.     26959119.    -2.1194649    -0.0001020    -0.0018345
    0.00000   -52.9492656 C  
   0.00004938         1331.     26958918.    -1.6100752   -0.00007950    -0.0018570
    0.00000   -53.5951887 C  
   0.00005063         1365.     26958728.    -1.1258405   -0.00005700    -0.0018795
    0.00000   -54.2411119 C  
   0.00005188         1398.     26958547.    -0.6649424   -0.00003449    -0.0019020
    0.00000   -54.8870351 C  
   0.00005313         1432.     26958374.    -0.2257337   -0.00001199    -0.0019245
    0.00000   -55.5329583 C  
   0.00005438         1466.     26959673.     0.1929828    0.00001049    -0.0019470
  0.0025924   -56.1793525 C  
   0.00005563         1503.     27011667.     0.5824859    0.00003240    -0.0019701
  0.0816678   -56.8425149 C  
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   0.00005688         1543.     27132489.     0.9400002    0.00005346    -0.0019940
  0.1566634   -57.5301995 C  
   0.00005813         1588.     27317171.     1.2674049    0.00007367    -0.0020188
  0.2276600   -58.2427179 C  
   0.00005938         1637.     27567579.     1.5649680    0.00009292    -0.0020446
  0.2944347   -58.9828830 C  
   0.00006063         1689.     27864273.     1.8375567     0.0001114    -0.0020711
  0.3577411   -59.7453841 CY 
   0.00006188         1744.     28189990.     2.0897335     0.0001293    -0.0020982
  0.4183174   -60.0000000 CY 
   0.00006313         1801.     28535438.     2.3243719     0.0001467    -0.0021258
  0.4765857   -60.0000000 CY 
   0.00006438         1862.     28918500.     2.5377335     0.0001634    -0.0021541
  0.5315803   -60.0000000 CY 
   0.00006563         1923.     29298701.     2.7400486     0.0001798    -0.0021827
  0.5853383   -60.0000000 CY 
   0.00006688         1986.     29701032.     2.9258193     0.0001957    -0.0022118
  0.6365466   -60.0000000 CY 
   0.00006813         2050.     30096875.     3.1025813     0.0002114    -0.0022411
  0.6867246   -60.0000000 CY 
   0.00006938         2116.     30507097.     3.2656101     0.0002266    -0.0022709
  0.7347342   -60.0000000 CY 
   0.00007063         2182.     30901108.     3.4232121     0.0002418    -0.0023007
  0.7823170   -60.0000000 CY 
   0.00007188         2250.     31307182.     3.5661968     0.0002563    -0.0023312
  0.8273429   -60.0000000 CY 
   0.00007313         2314.     31651152.     3.6998889     0.0002706    -0.0023619
  0.8709105   -60.0000000 CY 
   0.00007438         2374.     31920796.     3.8195695     0.0002841    -0.0023934
  0.9118683   -60.0000000 CY 
   0.00007938         2599.     32747867.     4.2186907     0.0003349    -0.0025226
  1.0619142   -60.0000000 CY 
   0.00008438         2745.     32536284.     4.4580634     0.0003761    -0.0026614
  1.1793201   -60.0000000 CY 
   0.00008938         2875.     32162989.     4.6432063     0.0004150    -0.0028025
  1.2862549   -60.0000000 CY 
   0.00009438         3004.     31826279.     4.8088322     0.0004538    -0.0029437
  1.3899792   -60.0000000 CY 
   0.00009938         3133.     31525976.     4.9536190     0.0004923    -0.0030852
  1.4893851   -60.0000000 CY 
    0.0001044         3247.     31104284.     5.0660673     0.0005288    -0.0032287
  1.5807589   -60.0000000 CY 
    0.0001094         3305.     30220801.     5.1097703     0.0005589    -0.0033786
  1.6535936   -60.0000000 CY 
    0.0001144         3358.     29359384.     5.1440863     0.0005884    -0.0035291
  1.7229848   -60.0000000 CY 
    0.0001194         3410.     28568469.     5.1764992     0.0006179    -0.0036796
  1.7908106   -60.0000000 CY 
    0.0001244         3463.     27839526.     5.2072571     0.0006477    -0.0038298
  1.8570540   -60.0000000 CY 
    0.0001294         3515.     27165730.     5.2353464     0.0006773    -0.0039802
  1.9213484   -60.0000000 CY 
    0.0001344         3566.     26540854.     5.2613054     0.0007070    -0.0041305
  1.9837702   -60.0000000 CY 
    0.0001394         3618.     25959350.     5.2862148     0.0007368    -0.0042807
  2.0445665   -60.0000000 CY 
    0.0001444         3670.     25416687.     5.3101992     0.0007667    -0.0044308
  2.1037196   -60.0000000 CY 
    0.0001494         3721.     24908941.     5.3333670     0.0007967    -0.0045808
  2.1612116   -60.0000000 CY 
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    0.0001544         3772.     24432693.     5.3558132     0.0008268    -0.0047307
  2.2170237   -60.0000000 CY 
    0.0001594         3821.     23975855.     5.3759448     0.0008568    -0.0048807
  2.2706530   -60.0000000 CY 
    0.0001644         3861.     23486828.     5.3844283     0.0008851    -0.0050324
  2.3193858   -60.0000000 CY 
    0.0001694         3884.     22931183.     5.3745242     0.0009103    -0.0051872
  2.3613097   -60.0000000 CY 
    0.0001744         3899.     22360067.     5.3562361     0.0009340    -0.0053435
  2.3993383   -60.0000000 CY 
    0.0001794         3913.     21814314.     5.3380615     0.0009575    -0.0055000
  2.4359409   -60.0000000 CY 
    0.0001844         3927.     21297770.     5.3211991     0.0009811    -0.0056564
  2.4714857   -60.0000000 CY 
    0.0001894         3941.     20808118.     5.3055490     0.0010047    -0.0058128
  2.5059648   -60.0000000 CY 
    0.0001944         3954.     20343279.     5.2910217     0.0010284    -0.0059691
  2.5393697   -60.0000000 CY 
    0.0001994         3968.     19901380.     5.2775369     0.0010522    -0.0061253
  2.5716923   -60.0000000 CY 
    0.0002044         3981.     19480733.     5.2650221     0.0010760    -0.0062815
  2.6029239   -60.0000000 CY 
    0.0002094         3995.     19079813.     5.2534119     0.0010999    -0.0064376
  2.6330559   -60.0000000 CY 
    0.0002144         4008.     18697233.     5.2426470     0.0011239    -0.0065936
  2.6620793   -60.0000000 CY 
    0.0002194         4022.     18331737.     5.2326739     0.0011479    -0.0067496
  2.6899852   -60.0000000 CY 
    0.0002244         4035.     17982177.     5.2234438     0.0011720    -0.0069055
  2.7167642   -60.0000000 CY 
    0.0002294         4048.     17647435.     5.2143974     0.0011961    -0.0070614
  2.7422798   -60.0000000 CY 
    0.0002344         4061.     17326593.     5.2057194     0.0012201    -0.0072174
  2.7665870   -60.0000000 CY 
    0.0002394         4074.     17018822.     5.1977162     0.0012442    -0.0073733
  2.7897631   -60.0000000 CY 
    0.0002444         4087.     16723315.     5.1903514     0.0012684    -0.0075291
  2.8117976   -60.0000000 CY 
    0.0002494         4100.     16439330.     5.1835916     0.0012927    -0.0076848
  2.8326796   -60.0000000 CY 
    0.0002544         4112.     16166183.     5.1774062     0.0013170    -0.0078405
  2.8523980   -60.0000000 CY 
    0.0002594         4125.     15903242.     5.1717671     0.0013414    -0.0079961
  2.8709414   -60.0000000 CY 
    0.0002644         4137.     15649924.     5.1666487     0.0013659    -0.0081516
  2.8882980   -60.0000000 CY 
    0.0002694         4150.     15405688.     5.1620270     0.0013905    -0.0083070
  2.9044560   -60.0000000 CY 
    0.0002744         4162.     15170032.     5.1578805     0.0014152    -0.0084623
  2.9194030   -60.0000000 CY 
    0.0003044         4235.     13912350.     5.1419575     0.0015651    -0.0093924
  2.9829189   -60.0000000 CY 
    0.0003344         4303.     12868432.     5.1386618     0.0017182    -0.0103193
  2.9949122   -60.0000000 CY 
    0.0003644         4343.     11918526.     5.1061336     0.0018605    -0.0112570
  2.9937215   -60.0000000 CY 
    0.0003944         4356.     11046128.     5.0454911     0.0019898    -0.0122077
  2.9997259   -60.0000000 CY 
    0.0004244         4364.     10283781.     4.9913435     0.0021182    -0.0131593
  2.9971816   -60.0000000 CY 
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    0.0004544         4371.      9620060.     4.9482795     0.0022484    -0.0141091     2.9912130
60.0000000 CY 
    0.0004844         4377.      9036898.     4.9139328     0.0023802    -0.0150573     2.9983715
60.0000000 CY 
    0.0005144         4383.      8520276.     4.8867793     0.0025136    -0.0160039     2.9902808
60.0000000 CY 
    0.0005444         4387.      8059499.     4.8651714     0.0026485    -0.0169490     2.9955460
60.0000000 CY 
    0.0005744         4392.      7645810.     4.8457017     0.0027832    -0.0178943     2.9974183
60.0000000 CY 
    0.0006044         4395.      7272232.     4.8299685     0.0029191    -0.0188384     2.9815361
60.0000000 CY 
    0.0006344         4398.      6933508.     4.8174415     0.0030561    -0.0197814     2.9956880
60.0000000 CYT
    0.0006644         4401.      6624860.     4.8078869     0.0031942    -0.0207233     2.9987446
60.0000000 CYT
    0.0006944         4404.      6342234.     4.8014124     0.0033340    -0.0216635     2.9843000
60.0000000 CYT
    0.0007244         4406.      6082728.     4.7967241     0.0034746    -0.0226029     2.9851983
60.0000000 CYT
    0.0007544         4408.      5843564.     4.7936913     0.0036162    -0.0235413     2.9967060
60.0000000 CYT
    0.0007844         4410.      5622363.     4.7923098     0.0037590    -0.0244785     2.9984221
60.0000000 CYT
    0.0008144         4412.      5417041.     4.7927864     0.0039031    -0.0254144     2.9853033
60.0000000 CYT

Axial Thrust Force =    300.213 kips    

    Bending       Bending       Bending      Depth to      Max Comp      Max Tens      Max Conc
Max Steel  Run
   Curvature      Moment       Stiffness      N Axis        Strain        Strain        Stress
Stress    Msg
    rad/in.       in-kip        kip-in2         in           in/in         in/in          ksi
ksi        
------------- ------------- ------------- ------------- ------------- ------------- ------------- --
----------- ---
  6.25000E-07   195.1345530    312215285.   141.4561340    0.00008841    0.00006591     0.3155488
2.5606299    
   0.00000125   390.2891877    312231350.    79.7507027    0.00009969    0.00005469     0.3542034
2.8844380    
   0.00000188   585.4308580    312229791.    59.1922663     0.0001110    0.00004349     0.3926422
3.2087920    
   0.00000250   780.5530925    312221237.    48.9205792     0.0001223    0.00003230     0.4308637
3.5336920    
   0.00000313   975.6494186    312207814.    42.7635926     0.0001336    0.00002114     0.4688665
3.8591381    
   0.00000375         1171.    312190230.    38.6639570     0.0001450    0.00000999     0.5066492
4.1851303    
   0.00000438         1366.    312168786.    35.7399512     0.0001564   -0.00000114     0.5442103
4.5116688    
   0.00000500         1561.    312135672.    33.5505915     0.0001678   -0.00001225     0.5815465
4.8387358    
   0.00000563         1755.    312060767.    31.8504564     0.0001792   -0.00002334     0.6186464
5.1662432    
   0.00000625         1950.    311926790.    30.4922531     0.0001906   -0.00003442     0.6554982
5.4940959    
   0.00000688         2143.    311731455.    29.3823656     0.0002020   -0.00004550     0.6920930
5.8222217    
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   0.00000750         2336.    311479078.    28.4584757     0.0002134   -0.00005656     0.7284242
6.1505685    
   0.00000813         2528.    311175786.    27.6774937     0.0002249   -0.00006762     0.7644871
6.4790970    
   0.00000875         2720.    310828020.    27.0086813     0.0002363   -0.00007867     0.8002780
6.8077779    
   0.00000938         2910.    310441748.    26.4295233     0.0002478   -0.00008972     0.8357941
7.1365892    
   0.00001000         3100.    310022234.    25.9231515     0.0002592    -0.0001008     0.8710332
7.4655140    
   0.00001063         3289.    309574013.    25.4766794     0.0002707    -0.0001118     0.9059937
7.7945394    
   0.00001125         3289.    292375457.    23.5601428     0.0002651    -0.0001399     0.8883100
7.6277716 C  
   0.00001188         3289.    276987275.    23.0520836     0.0002737    -0.0001538     0.9146652
7.8765738 C  
   0.00001250         3289.    263137911.    22.5853174     0.0002823    -0.0001677     0.9404930
8.1219276 C  
   0.00001313         3289.    250607534.    22.1542772     0.0002908    -0.0001817     0.9658134
8.3639592 C  
   0.00001375         3289.    239216283.    21.7539568     0.0002991    -0.0001959     0.9906273
8.6026153 C  
   0.00001438         3289.    228815575.    21.3814019     0.0003074    -0.0002101     1.0149864
8.8383345 C  
   0.00001500         3289.    219281593.    21.0338309     0.0003155    -0.0002245     1.0389269
9.0714165 C  
   0.00001563         3289.    210510329.    20.7085516     0.0003236    -0.0002389     1.0624678
9.3020000 C  
   0.00001625         3289.    202413778.    20.4026858     0.0003315    -0.0002535     1.0855992
9.5299407 C  
   0.00001688         3289.    194916971.    20.1150390     0.0003394    -0.0002681     1.1083733
9.7557097 C  
   0.00001750         3318.    189573275.    19.8441919     0.0003473    -0.0002827     1.1308211
9.9795774 C  
   0.00001813         3372.    186046507.    19.5889729     0.0003551    -0.0002974     1.1529755
10.2018414 C  
   0.00001875         3425.    182679045.    19.3464436     0.0003627    -0.0003123     1.1747655
10.4217538 C  
   0.00001938         3477.    179478447.    19.1166799     0.0003704    -0.0003271     1.1962672
10.6400470 C  
   0.00002000         3529.    176447508.    18.8997251     0.0003780    -0.0003420     1.2175537
10.8574406 C  
   0.00002063         3579.    173530895.    18.6914394     0.0003855    -0.0003570     1.2384537
11.0721547 C  
   0.00002125         3629.    170769233.    18.4946319     0.0003930    -0.0003720     1.2591846
11.2863920 C  
   0.00002188         3678.    168118071.    18.3059396     0.0004004    -0.0003871     1.2796022
11.4986430 C  
   0.00002250         3726.    165596587.    18.1267695     0.0004079    -0.0004021     1.2998396
11.7102672 C  
   0.00002313         3773.    163174441.    17.9547410     0.0004152    -0.0004173
  1.3197956   -11.9808893 C  
   0.00002375         3821.    160869632.    17.7913317     0.0004225    -0.0004325
  1.3396056   -12.4172452 C  
   0.00002438         3867.    158645062.    17.6334615     0.0004298    -0.0004477
  1.3591100   -12.8556094 C  
   0.00002563         3959.    154481964.    17.3384169     0.0004443    -0.0004782
  1.3976075   -13.7341264 C  
   0.00002688         4049.    150645455.    17.0667121     0.0004587    -0.0005088
  1.4353553   -14.6158437 C  
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   0.00002813         4137.    147083689.    16.8141186     0.0004729    -0.0005396
  1.4722817   -15.5016719 C  
   0.00002938         4223.    143777485.    16.5794361     0.0004870    -0.0005705
  1.5084943   -16.3905554 C  
   0.00003063         4309.    140712774.    16.3622196     0.0005011    -0.0006014
  1.5441400   -17.2809412 C  
   0.00003188         4394.    137836771.    16.1574898     0.0005150    -0.0006325
  1.5789880   -18.1755328 C  
   0.00003313         4477.    135160002.    15.9673208     0.0005289    -0.0006636
  1.6133401   -19.0709799 C  
   0.00003438         4560.    132642405.    15.7878507     0.0005427    -0.0006948
  1.6470065   -19.9695488 C  
   0.00003563         4641.    130287695.    15.6203664     0.0005565    -0.0007260
  1.6802063   -20.8687464 C  
   0.00003688         4722.    128061085.    15.4611938     0.0005701    -0.0007574
  1.7127237   -21.7711983 C  
   0.00003813         4803.    125975790.    15.3129566     0.0005838    -0.0007887
  1.7448806   -22.6730998 C  
   0.00003938         4882.    123991890.    15.1707366     0.0005973    -0.0008202
  1.7763173   -23.5788777 C  
   0.00004063         4961.    122123237.    15.0373530     0.0006109    -0.0008516
  1.8073632   -24.4845559 C  
   0.00004188         5040.    120356507.    14.9114998     0.0006244    -0.0008831
  1.8379687   -25.3907599 C  
   0.00004313         5118.    118670127.    14.7904549     0.0006378    -0.0009147
  1.8679344   -26.3000748 C  
   0.00004438         5195.    117074930.    14.6766458     0.0006513    -0.0009462
  1.8975498   -27.2088538 C  
   0.00004563         5272.    115561459.    14.5691330     0.0006647    -0.0009778
  1.9267787   -28.1175533 C  
   0.00004688         5349.    114108336.    14.4647386     0.0006780    -0.0010095
  1.9553492   -29.0298083 C  
   0.00004813         5425.    112727253.    14.3661489     0.0006914    -0.0010411
  1.9835735   -29.9415308 C  
   0.00004938         5501.    111412714.    14.2729248     0.0007047    -0.0010728
  2.0114502   -30.8527181 C  
   0.00005063         5577.    110153791.    14.1834632     0.0007180    -0.0011045
  2.0388508   -31.7651404 C  
   0.00005188         5651.    108943865.    14.0969497     0.0007313    -0.0011362
  2.0657213   -32.6796136 C  
   0.00005313         5726.    107787804.    14.0148543     0.0007445    -0.0011680
  2.0922481   -33.5935524 C  
   0.00005438         5801.    106681872.    13.9368742     0.0007578    -0.0011997
  2.1184298   -34.5069538 C  
   0.00005563         5875.    105622669.    13.8627338     0.0007711    -0.0012314
  2.1442649   -35.4198149 C  
   0.00005688         5949.    104596671.    13.7897683     0.0007843    -0.0012632
  2.1694867   -36.3361134 C  
   0.00005813         6022.    103611634.    13.7201682     0.0007975    -0.0012950
  2.1943564   -37.2520288 C  
   0.00005938         6096.    102665344.    13.6538137     0.0008107    -0.0013268
  2.2188831   -38.1674018 C  
   0.00006063         6169.    101755389.    13.5905058     0.0008239    -0.0013586
  2.2430654   -39.0822293 C  
   0.00006188         6242.    100879548.    13.5300617     0.0008372    -0.0013903
  2.2669018   -39.9965078 C  
   0.00006313         6315.    100031964.    13.4712871     0.0008504    -0.0014221
  2.2902752   -40.9121124 C  
   0.00006438         6387.     99210822.    13.4140229     0.0008635    -0.0014540
  2.3131826   -41.8291583 C  
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   0.00006563         6459.     98418512.    13.3592316     0.0008767    -0.0014858
  2.3357473   -42.7456497 C  
   0.00006688         6531.     97653400.    13.3067763     0.0008899    -0.0015176
  2.3579678   -43.6615830 C  
   0.00006813         6602.     96913974.    13.2565303     0.0009031    -0.0015494
  2.3798426   -44.5769547 C  
   0.00006938         6674.     96198828.    13.2083759     0.0009163    -0.0015812
  2.4013702   -45.4917611 C  
   0.00007063         6745.     95506657.    13.1622039     0.0009296    -0.0016129
  2.4225492   -46.4059985 C  
   0.00007188         6816.     94833599.    13.1170543     0.0009428    -0.0016447
  2.4432804   -47.3214523 C  
   0.00007313         6887.     94178762.    13.0728891     0.0009560    -0.0016765
  2.4635691   -48.2380919 C  
   0.00007438         6957.     93543753.    13.0304771     0.0009691    -0.0017084
  2.4835117   -49.1541520 C  
   0.00007938         7238.     91182976.    12.8767403     0.0010221    -0.0018354
  2.5597897   -52.8125158 C  
   0.00008438         7515.     89066640.    12.7437144     0.0010753    -0.0019622
  2.6302474   -56.4647861 C  
   0.00008938         7789.     87148389.    12.6259222     0.0011284    -0.0020891
  2.6946009   -60.0000000 CY 
   0.00009438         8060.     85404187.    12.5243658     0.0011820    -0.0022155
  2.7531800   -60.0000000 CY 
   0.00009938         8328.     83806909.    12.4367123     0.0012359    -0.0023416
  2.8058696   -60.0000000 CY 
    0.0001044         8591.     82311532.    12.3575897     0.0012898    -0.0024677
  2.8522519   -60.0000000 CY 
    0.0001094         8812.     80566768.    12.2717628     0.0013422    -0.0025953
  2.8912488   -60.0000000 CY 
    0.0001144         9013.     78806421.    12.1894785     0.0013942    -0.0027233
  2.9240176   -60.0000000 CY 
    0.0001194         9148.     76635421.    12.0886356     0.0014431    -0.0028544
  2.9494896   -60.0000000 CY 
    0.0001244         9258.     74435163.    11.9848881     0.0014906    -0.0029869
  2.9692722   -60.0000000 CY 
    0.0001294         9365.     72389242.    11.8901777     0.0015383    -0.0031192
  2.9841989   -60.0000000 CY 
    0.0001344         9471.     70483035.    11.8048779     0.0015863    -0.0032512
  2.9942582   -60.0000000 CY 
    0.0001394         9575.     68701129.    11.7280461     0.0016346    -0.0033829
  2.9993498   -60.0000000 CY 
    0.0001444         9677.     67025986.    11.6565890     0.0016829    -0.0035146
  2.9990804   -60.0000000 CY 
    0.0001494         9776.     65448025.    11.5908985     0.0017314    -0.0036461
  2.9984936   -60.0000000 CY 
    0.0001544         9856.     63847452.    11.5223098     0.0017788    -0.0037787
  2.9986996   -60.0000000 CY 
    0.0001594         9905.     62149239.    11.4437214     0.0018238    -0.0039137
  2.9998754   -60.0000000 CY 
    0.0001644         9944.     60494021.    11.3669363     0.0018684    -0.0040491
  2.9988912   -60.0000000 CY 
    0.0001694         9981.     58926237.    11.2933949     0.0019128    -0.0041847
  2.9989879   -60.0000000 CY 
    0.0001744        10016.     57440048.    11.2240540     0.0019572    -0.0043203
  2.9994742   -60.0000000 CY 
    0.0001794        10051.     56032229.    11.1599611     0.0020018    -0.0044557
  2.9972796   -60.0000000 CY 
    0.0001844        10085.     54696330.    11.1007138     0.0020467    -0.0045908
  2.9996234   -60.0000000 CY 
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    0.0001894        10118.     53426998.    11.0458668     0.0020918    -0.0047257
  2.9968604   -60.0000000 CY 
    0.0001944        10150.     52219260.    10.9950490     0.0021372    -0.0048603     2.9994943
60.0000000 CY 
    0.0001994        10181.     51066219.    10.9455970     0.0021823    -0.0049952     2.9978383
60.0000000 CY 
    0.0002044        10212.     49965250.    10.8986985     0.0022274    -0.0051301     2.9988828
60.0000000 CY 
    0.0002094        10242.     48914724.    10.8549019     0.0022727    -0.0052648     2.9999975
60.0000000 CY 
    0.0002144        10271.     47910027.    10.8143116     0.0023183    -0.0053992     2.9973661
60.0000000 CY 
    0.0002194        10300.     46949314.    10.7763388     0.0023641    -0.0055334     2.9995610
60.0000000 CY 
    0.0002244        10328.     46029317.    10.7409164     0.0024100    -0.0056675     2.9981156
60.0000000 CY 
    0.0002294        10356.     45147150.    10.7079519     0.0024561    -0.0058014     2.9977778
60.0000000 CY 
    0.0002344        10383.     44301204.    10.6770397     0.0025024    -0.0059351     2.9996726
60.0000000 CY 
    0.0002394        10410.     43488815.    10.6481864     0.0025489    -0.0060686     2.9978162
60.0000000 CY 
    0.0002444        10437.     42707863.    10.6212906     0.0025956    -0.0062019     2.9972238
60.0000000 CY 
    0.0002494        10463.     41955721.    10.5939777     0.0026419    -0.0063356     2.9993472
60.0000000 CY 
    0.0002544        10488.     41231969.    10.5682166     0.0026883    -0.0064692     2.9996637
60.0000000 CY 
    0.0002594        10513.     40533686.    10.5441200     0.0027349    -0.0066026     2.9951229
60.0000000 CY 
    0.0002644        10537.     39855237.    10.5201036     0.0027813    -0.0067362     2.9980175
60.0000000 CY 
    0.0002694        10560.     39200845.    10.4973592     0.0028277    -0.0068698     2.9996349
60.0000000 CY 
    0.0002744        10575.     38541478.    10.4692296     0.0028725    -0.0070050     2.9991174
60.0000000 CY 
    0.0003044        10621.     34894970.    10.2931666     0.0031330    -0.0078245     2.9958122
60.0000000 CYT
    0.0003344        10644.     31832484.    10.1381783     0.0033900    -0.0086475     2.9977240
60.0000000 CYT
    0.0003644        10657.     29246552.    10.0244969     0.0036527    -0.0094648     2.9997766
60.0000000 CYT
    0.0003944        10657.     27021775.     9.9759091     0.0039342    -0.0102633     2.9980266
60.0000000 CYT

--------------------------------------------------------------------------------
   Summary of Results for Nominal (Unfactored) 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              -266.210              4397.098           0.00300000
   2               300.213             10597.500           0.00300000

Note that the values of moment capacity in the table above are not 
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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 (0.70).

The above values should be multiplied by the appropriate strength reduction 
factor to compute ultimate moment capacity according to ACI 318, Section 
9.3.2.2 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 
reinforced concrete sections.

Axial     Resist.       Nominal     Ult. (Fac)    Ult. (Fac)   Bend. Stiff.
Load      Factor      Moment Cap    Ax. Thrust    Moment Cap    at Ult Mom 
 No.    for Moment      in-kips        kips         in-kips      kip-in^2  
-----  ------------  ------------  ------------  ------------  ------------
   1       0.65             4397.   -173.036500         2858.     32210484.
   2       0.65            10598.    195.138450         6888.     94164771.
 
   1       0.70             4397.   -186.347000         3078.     31653553.
   2       0.70            10598.    210.149100         7418.     89804881.
 
   1       0.75             4397.   -199.657500         3298.     30334471.
   2       0.75            10598.    225.159750         7948.     86124009.

The analysis ended normally. 
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Recent Sales in Neighborhood Previous Parcel Next Parcel Field Definitions Return to Main Search Griswold Home

Owner and Parcel Information

Owner Name  NORMAN ERNEST R & STUART R &
 FORSCHLER PRISCILLA M  Today's Date  May 28, 2018 

Mailing Address  257 NORMAN RD Parcel ID  10810 (Account #: 04129801)

 GRISWOLD, CT 06351 Subdivison   TOWER COMPOUND

Location Address  181 A NORMAN RD Census Tract  7091  

Map / Block / Lot  38 / 69 / 6A  Acreage  0.08 

Use Class / Description  4310 TEL REL TW  Parcel Map 
Assessing Neighborhood  0050A Utilities  Well,Septic  

Current Appraised Value Information
Building Value XF Value OB Value Land Value Special Land Value Total Appraised Value Net Appraised Value Current Assessment 

$ 0 $ 0 $ 126,900 $ 150,000 $ 276,900 $ 276,900 $ 193,830

Assessment History
Year Building OB/Misc Land Total Assessment

Current 0 $ 88,830 $ 105,000 $ 193,830

2016 0 $ 88,830 $ 105,000 $ 193,830

2015 0 $ 85,050 $ 105,000 $ 190,050

Land Information
Use Class Zoning Area Value 

TEL REL TW I 3600 SF $ 150,000

Building Information
No Building Information available for this parcel.

Out Buildings / Extra Features
Description Sub Description Area Year Built Value 

CELL TOWER  160 HEIGHT 1999  $ 86,400  

FENCE-6' CHAIN  240 L.F. 1999  $ 2,700  

CELL EQUIP SHELTER  72 S.F. 1999  $ 5,400  

CELL EQUIP SHELTER  432 S.F. 1999  $ 32,400  

Sale Information
Sale Date Sale Price Deed Book/Page Sale Qualification Reason Vacant or Improved Owner 
03/27/1992 144/ 50 Unqualified Probate Certificate NORMAN ERNEST R & STUART R & FORSCHLER PRISCILLA M

Permit Information
Permit ID Issue Date Type Description Amount Inspection Date % Complete Date Complete Comments 
224-17  04/12/2017  CM  COMMERCIAL  $ 20,000  0  SWAP 3 EXISTING CELL ANTENNAS WITH 3 NEWER TECHNOLOGY CELL ANTENNAS AND ASSOCIATED EQUPMT AT EXISTING CELL SITE  

125-13  01/23/2013  AD  3ANT/6REMOTE RADIO  $ 25,000  0  

47-99  08/27/1999  CM  8X11 OB  $ 500  100  10/01/1999  8 X 11 QUINN VALLEY OB  

8-99  07/12/1999  CM  24X36 OB  $ 45,000  09/01/1999  100  09/10/1999  8-99 COMP CO  

242-98  04/15/1999  CM  TOWER/FENCE  $ 170,100  07/12/1999  100  07/12/1999  5-99 CO  

Recent Sales in Neighborhood Previous Parcel Next Parcel Field Definitions Return to Main Search Page Griswold Home

The Town of Griswold Assessor's Office makes every effort to produce the most accurate information possible. No warranties, expressed or implied, are provided for the data herein, its use or interpretation. Website Updated: May 6, 2018 
© 2012 by the Town of Griswold, CT | Website design by qpublic.net
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From: Mark Roberts
To: "Mike Villa"
Subject: FW: AT&T EXEMPT MODIFICATION NOTIFICATION - 181A NORMAN ROAD, GRISWOLD (CT5457)
Date: Friday, July 27, 2018 4:37:00 PM
Attachments: CT5457_AT&T_EM_181A NORMAN ROAD, GRISWOLD_07.27.2018.pdf
Importance: High

Mike – the attached copy of AT&T’s CSC Exempt Mod filling is provided to you as Tower Owner per
CSC regulations.
 
Thanks
 
Mark Roberts
QC Development
860-670-9068
 

From: Mark Roberts 
Sent: Friday, July 27, 2018 4:32 PM
To: CSC-DL Siting Council <Siting.Council@ct.gov>
Cc: Mark Roberts <mark.roberts@qcdevelopment.net>
Subject: AT&T EXEMPT MODIFICATION NOTIFICATION - 181A NORMAN ROAD, GRISWOLD (CT5457)
Importance: High
 
Hello – Please find attached a copy of an AT&T Exempt Modification Notification at the above-
referenced address, which was mailed today.  The attached file includes the full Structural Analysis
calculations, which were omitted from the hard-copy filing.
 
Thanks,
 
 
 
Mark Roberts
QC Development
PO Box 916
Storrs, CT  06268
Mark.Roberts@QCDevelopment.net
860-670-9068
 

mailto:mark.roberts@qcdevelopment.net
mailto:mvilla@sbasite.com
mailto:Mark.Roberts@QCDevelopment.net
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Tower Modification Design Report for 


SBA Network Services, Inc. 
 
 
 
 
 
 
 


Existing 160’ Self‐Support Tower 
SBA Site Name: Griswold 2, CT 
SBA Site ID: CT10012‐A‐01 


Carrier Name: AT&T 
Carrier Site Name: CT5457/Griswold West 


App # 75698, v2 
 


Site Location: 181 A Norman Road  
Griswold, CT 06351 
New London County 


 
Latitude: 41.601097 


Longitude: ‐71.954325 
 


ACGI Job # 18‐5030 
(Refer to previous ACGI Job # 18‐0513, dated 02/13/2018) 


ANALYSIS RESULTS 
Tower Components  98.4%  Pass w/ modifications 


Tower Foundation  97.0%  Pass 


Change in maximum 
stress due to new 


mounts 
+ 0.2%  Change due to new pipe mounts  


 


 
Prepared By:  
Brayan Andrade, EIT 
         


 
 


07/24/2018 
Approved By  
Joji M. George, PE. 
CT PE# 24444 
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1.  ANALYSIS SUMMARY 


The  existing  160’  Self‐support  Tower  located  in  Griswold,  Connecticut  was  analyzed  and 
designed  for modifications  by  Allpro  Consulting  Group,  Inc.  (ACGI)  for  the  existing  and  the 
proposed AT&T antennas, radios and coaxes as authorized by SBA Communication Corp.  Based 
on the results of the analysis, the existing tower with below mentioned proposed and existing 
loading  is  found  to  be  in  code  compliance  with  TIA‐222‐G,  Structural  Standards  for  Steel 
Antenna  Towers  and Antenna  Supporting  Structures  and  the  2016 Connecticut  State Building 
Code (IBC 2012), after installation of the proposed tower modifications. 
 
2.  SCOPE & SOURCE OF INFORMATION 


The purpose of this structural analysis is to determine whether the existing structure is capable 
of supporting additional proposed loads.   


SOURCE OF INFORMATION 


Tower Data:  Rohn Industries, Inc.  
 
 
FDH Velocitel Inc. 
 
 
Allpro Consulting 
Group, Inc. 


Original Tower Design by Rohn Industries, Inc., 
Rohn File No. 37696SP001, date April 6, 1999 
 
Previous structural analysis by FDH Velocitel Inc., 
Project # 15BVKZ1400, dated July 10, 2015 
 
Previous structural analysis by Allpro Consulting 
Group, Inc., ACGI # 16‐0261, dated 03/18/2016; 
ACGI # 16‐2850, dated 08/10/2016, 
ACGI # 16‐3553, dated 10/12/2016, 
ACGI # 17‐0376, dated 02/14/2017, 
ACGI # 18‐0513, dated 02/13/2018. 
 
Tower Modification by Allpro Consulting Group, 
Inc., ACGI #18‐2070, dated 04/12/2018 


Foundation Data:  FDH Velocitel Inc. 
 
 


Dispersive Wave Propagation Testing and Rebar 
Investigation by FDH Velocitel, Inc., Project # 
16BDGF1500, dated 03/03/2016 
 


Geotechnical 
Report: 


FDH Velocitel Inc. 
 


Geotechnical Evaluation of Subsurface 
Conditions by FDH Velocitel Inc., Project # 
16BDCN1600, dated 03/04/2016 
 


Loading Data:  Allpro Consulting 
Group, Inc. 
 
 
SBA Communication 
Corp. 


Existing loading as per previous structural 
analysis by Allpro Consulting Group, Inc., ACGI 
Job # 17‐0376, dated 02/14/2017. 
 
Proposed final loading for AT&T as per 
Application ID # 75698, v2 downloaded from 
SBA portal 


Authorization:  SBA Communication 
Corp. 
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3.  ANALYSIS METHODS & DATA 


The analysis was performed in accordance with Telecommunication Industry Association 
specification TIA‐222‐G‐Addendum 2.  The tower was modeled using TNX Tower, a 3‐D finite 
element program. TNX Tower is a general‐purpose modeling, analysis, and design program 
created specifically for communication towers using the EIA‐222‐C, EIA‐222‐D, TIA/EIA‐222‐F or 
TIA‐222‐G standards.  The 3‐D model included the tower, with existing appurtenances and all 
proposed loads. 


SITE DATA 


SBA Site Name:  Griswold 2, CT 


SBA Site Number:  CT10012‐A‐01 


Carrier Site Name:  AT&T: CT5457/Griswold West 


City, State:  Griswold, CT 


County:  New London 


Code Wind Load Requirement:   TIA‐222‐G (132 mph ultimate wind speed equal to 102 
mph nominal wind speed) & 2016 Connecticut State 
Building Code (IBC 2012) 


Wind Load Used:  TIA‐222‐G Code: 


 Nominal wind speed of 102 mph 
       (3 second gust wind speed)  


 Structure Class II.* 


 Exposure Category C. 


 Topographic Category 1. 


 Crest Height 0.00 ft. 


 A wind speed of 50 mph is used in 
combination with ice. 


 Nominal ice thickness of 0.75 in. 


Seismic Check:  Spectral Response Acceleration at Short Period (Ss) is 
0.169 g which less than 1.000 g. Therefore, no seismic 
check is required as per TIA‐222‐G section 2.7.3 


Note: This structural analysis is based upon the tower being classified as a class II; however, if a 
different classification is required subsequent to the date hereof, the tower classification will be 
changed to meet such requirement and a new structural analysis will be run. 


TOWER DATA 


Tower Type:  3 Sided Self‐support Tower 


Height:  160’   


Cross Section:  Triangular 


Steel Strength:  Legs – 50 ksi, Braces – 36 ksi   


Type of Foundation:  Individual concrete pad with square pedestal 
 


TOWER HISTORY 


Tower Manufacturer / Model:  ROHN/ SSV TOWER 


Date of Original Design:  04/06/1999 


Previous Modifications:  By Allpro Consulting Group, Inc., ACGI #18‐2070, dated 
04/12/2018 


Original Design Code Reqts:  TIA/EIA 222‐F 1996, 90mph + 1/2” ice 
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4.  CONCLUSIONS 


 


RESULT SUMMARY  


MEMBER  % Capacity  Pass/Fail 


Leg  95.9%  Pass 
Diagonal  98.4%  Pass w/ modifications


Top Girt  6.1%  Pass 


Bolt Checks  90.8%  Pass 


Anchor Bolt Check  66.5%  Pass 


Foundation 
(see attached MathCAD 
for details) 


Overturning:       27.1%  Pass 
Uplift:                   97.0%  Pass 
Bearing:               73.0%  Pass 
Shear:                  18.5%  Pass 


Tower Overall Rating = 98.4% (Pass w/ modifications) 


 
As per the results of the analysis, the existing tower is in code compliance for the new and 
existing antenna loads, after proposed modifications are installed as indicated. 
 
Upon installation of proposed modifications, maximum tower member stress is less than 
allowable, making it in code compliance under the TIA‐222‐G code and 2016 Connecticut State 
Building Code (IBC 2012) requirements. 
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5.  RECOMMENDATIONS 


 
The existing tower is recommended for the final loading listed under Section 8 
"Appurtenances Listing”, after installing the proposed modifications. 
 
Modifications Required: 


1. Reinforce existing diagonal L3 1/2x3 1/2x1/4 with L3 1/2x3 1/2x1/4making C 
section for 10'‐0’. 


 
Modification should be installed by a contractor familiar with the work to be performed. 
 
Cost estimate for the modifications is around $22,054.34 ‐ $25,042.93. General Contractor bids 
are pending and will be provided shortly under a separate cover. 
 
 
6.  ASSUMPTIONS 


 
This analysis was completed based on the following assumptions: 


 Tower has been properly maintained 


 Tower erection was in accordance to manufacturer drawings 


 Leg flanges have been properly designed by manufacturer to not be a limiting reaction 


 Welds have been properly designed and installed by manufacturer to not be a limiting 
reaction 


 Foundation was constructed in accordance to manufacturer drawings 


 Foundation does not have structural damage 


 Bolts have been properly tightened according to manufacturer specifications 


 Appurtenance, mount and transmission line sizes and weights are best estimates using 
the tnxTower database and manufacturer information 


 
7.  DISCLAIMER 


 
Installation  procedures  and  related  loading  are  not  within  the  scope  of  this  analysis.    A 
contractor experienced  in  similar work  should perform all  installation work.   The engineering 
services provided by Allpro Consulting Group,  Inc.  (ACGI) are  limited  to  the computer analysis 
and  calculations  of  the  structure  with  the  proposed  and  existing  loads.    This  analysis  is 
considered void if the loading mentioned in this report is changed or is different as installed.  It 
is assumed that the existing structure is properly maintained and is in good condition free of any 
defects.  Scope of  this  analysis does not  include  existing  connections,  except  as noted  in  this 
report.  
 
ACGI does not make any warranties, expressed or  implied  in connection with  this engineering 
analysis report and disclaims any  liability arising from deficiencies or any existing conditions of 
the original  structure.   ACGI will not be  responsible  for  consequential or  incidental  damages 
sustained by  any parties  as  a  result of  any data or  conclusions  included  in  this Report.    The 
maximum liability of ACGI pursuant to this report shall be limited to the consulting fee received 
for the preparation of the report.  
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8.  APPURTENANCE LISTING 


 


EXISTING LOAD DESCRIPTION 


ELEV 
(ft.) 


Qty.  Antenna Description  Mount Type & Qty.  TX. LINE (in)  TENANT 


169±  2  Decibel 20’ x 2”Dipoles  Direct Mount 
(@ 160’) 


(2) 7/8 
(1) 1/2 


Quinebaug
Comm 911 163±  1  Andrew DB201‐C Omni 


158± 


6  Commscope SBNHH‐1D65B Antennas 


(3) 15’ T‐Frames 
(1)Sabre Universal 
Pipe Mount 


(12) 1‐5/8 
(Double 
Stacked) 
(2) 1‐5/8 
Hybrid Fiber 


Verizon 


3 
Antel BXA‐70080‐4CF‐EDIN‐0 
Antennas 


3  Alcatel Lucent RH4x45‐AWS RRH 


3  Alcatel Lucent RH 2x60‐700U RRH 


3  Alcatel‐Lucent RH 2x60‐PCS RRH 


2  RFS DB‐T1‐6Z‐8AB‐0Z ODU 


148± 


3  RFS APXV18‐209015‐C Antennas 


(3) 10.5’ T‐Frames 
 


(12) 1‐5/8  T‐Mobile 3 
Commscope LNX‐6515DS‐A1M 
Antennas 


3  RFS ATMAA1412D‐1A20 TMAs 


135± 


9  Powerwave 7770 Antennas 


(3) 12’ T‐Frames 
(@137’) 


(12) 1‐1/4 
(Triple 
Stacked) 
(2) 3/4 DC 
Cables 
(1) 1/2 Fiber 


AT&T 


1  CCI HPA‐65R‐BUU‐H6 Antenna 


2  CCI HPA‐65R‐BUU‐H8 Antennas 


3  Ericsson RRUS‐11 Radios 


3  Ericsson RRUS‐12 Radios 


3  Ericsson RRU‐A2 Module 


6  Powerwave LGP21903 Diplexers 


1  Raycap DC6‐48‐60‐18‐8F 


130±  6  Powerwave LGP21401 TMAs 


128±  6  Kathrein 742 351  (3) 12’ T‐Frames 
(12) 1‐5/8 
(1) 3/8 


Metro PCS 


82±  1  Yagi  Direct Mount  (1) 1/2 
Quinebaug
Comm 911 


76±  1  GPS  (1) 3’ Standoff  (1) 1/2  Verizon 


68±  1  6’ Trombone  Direct Mount  (1) 1/2 
Quinebaug
Comm 911 
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AT&T FINAL LOAD DESCRIPTION 


ELEV 
(ft.) 


Qty.  Antenna Description 
Mount Type & 
Qty. 


TX. LINE (in)  TENANT 


135± 


6  Powerwave 7770 Antennas 


(3) T‐Frames 
(6) 2‐1/2”x6’ 
Mount Pipes 


(12) 1‐1/4 Coax 
(1) 1/2 Fiber 
(1) 7/16 Fiber 
(4) 3/4 DC Power 


AT&T 


1  Cci HPA‐65R‐BUU‐H6 Antennas 


2  Cci HPA‐65R‐BUU‐H8 Antennas 


1   KMW EPBQ‐654L8H6‐L2 Antennas 


2  KMW EPBQ‐654L8H8‐L2 Antennas 


6  Powerwave LGP21903 Diplexers 


3  Ericsson RRUS‐11 Radios 


3  Ericsson RRUS‐12 Radios 


3  Ericsson RRUS‐32 Radios 


3  Ericsson 4478 Radios 


3  Ericsson RRUS A2 Modules 


1 
Raycap DC6‐48‐60‐0‐8F DC Surge 
Suppressors 


1 
Raycap DC6‐48‐60‐18‐8C DC Surge 
Suppressors 


130±  6  Powerwave LGP21401 TMAs 


Notes: 
1. ACGI should be notified of any discrepancies found in the data listed in this report.   
2. Notify Allpro Consulting Group, Inc. of any potential physical & other interference 


with existing antennas for a redesign.  


 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 







                       Griswold 2, CT_CT10012‐A‐01 – 160’ SST 
 


 
9221 Lyndon B. Johnson Freeway, #204, Dallas, TX 75243, Tel: 972‐231‐8893, Fax: 866‐364‐8375 


This report is not to be reproduced or copied in whole or in part without the written consent of ACGI. © 
‐ 9 – 


9.  SUMMARY OF WORKING PERCENTAGE OF STRUCTURAL COMPONENTS  


Section Capacity Table 
 


Section 
No. 


Elevation 
ft 


Component 
Type 


Size Critical
Element 


P 
lb 


øPallow 


lb 
% 


Capacity
Pass 
Fail 


T1 160 - 140 Leg ROHN 2.5 STD 2 -22201.50 63560.30 34.9 Pass  
T2 140 - 120 Leg ROHN 3 STD 38 -62520.80 82509.00 75.8 Pass  
T3 120 - 100 Leg ROHN 3.5 EH 68 -103909.00 125723.00 82.6 Pass  
T4 100 - 80 Leg ROHN 4 EH 89 -143639.00 159903.00 89.8 Pass  
T5 80 - 60 Leg ROHN 5 EH 110 -182451.00 239378.00 76.2 Pass  
T6 60 - 40 Leg ROHN 6 EHS 131 -216954.00 244047.00 88.9 Pass  
T7 40 - 20 Leg ROHN 6 EH 146 -254899.00 303757.00 83.9 Pass  
T8 20 - 10 Leg ROHN 6 EH 161 -274112.00 303730.00 90.2 Pass  
T9 10 - 0 Leg ROHN 6 EH 170 -291260.00 303730.00 95.9 Pass  
T1 160 - 140 Diagonal L1 3/4x1 3/4x3/16 10 -3565.06 8788.95 40.6 


60.5 (b) 
Pass  


T2 140 - 120 Diagonal L2x2x3/16 45 -6139.73 7810.37 78.6 
89.8 (b) 


Pass  


T3 120 - 100 Diagonal L2 1/2x2 1/2x3/16 72 -6780.02 9552.75 71.0 
86.2 (b) 


Pass  


T4 100 - 80 Diagonal L2 1/2x2 1/2x3/16 93 -7165.40 7279.23 98.4 Pass  
T5 80 - 60 Diagonal L3x3x1/4 114 -7870.09 13051.40 60.3 


67.3 (b) 
Pass  


T6 60 - 40 Diagonal L3 1/2x3 1/2x1/4 135 -9339.81 14294.60 65.3 
65.6 (b) 


Pass  


T7 40 - 20 Diagonal L3 1/2x3 1/2x1/4 150 -10569.30 12044.30 87.8 Pass  
T8 20 - 10 Diagonal L3 1/2x3 1/2x1/4 165 -9936.05 11028.70 90.1 Pass  
T9 10 - 0 Diagonal L3.5x3.5x1/4 + L3.5x3.5x1/4 


(C-shape - MOD) 
174 -10922.80 43089.90 25.3 


61.0 (b) 
Pass  


T1 160 - 140 Top Girt L1 3/4x1 3/4x3/16 4 -104.51 3088.02 3.4 Pass  
T2 140 - 120 Top Girt L1 3/4x1 3/4x3/16 41 -189.50 3088.02 6.1 Pass  


              Summary   
            Leg (T9) 95.9 Pass  
            Diagonal 


(T4) 
98.4 Pass  


            Top Girt 
(T2) 


6.1 Pass  


            Bolt Checks 90.8 Pass  
      RATING = 98.4 Pass  
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Topographic Category “1” 


Exposure Category “C’’ 







7/23/2018 Design Maps Summary Report


https://prod02-earthquake.cr.usgs.gov/designmaps/us/summary.php?template=minimal&latitude=41.601097&longitude=-71.954325&siteclass=3&riskc… 1/1


Building Code Reference Document


Site Coordinates


Site Soil Classification


Risk Category


Design Maps Summary Report
User–Specified Input


2012/2015 International Building Code
(which utilizes USGS hazard data available in 2008)


41.6011°N, 71.95433°W


Site Class D – “Stiff Soil”


I/II/III


USGS–Provided Output


SS = 0.169 g SMS = 0.270 g SDS = 0.180 g


S1 = 0.060 g SM1 = 0.145 g SD1 = 0.097 g


For information on how the SS and S1 values above have been calculated from probabilistic (risk-targeted) and
deterministic ground motions in the direction of maximum horizontal response, please return to the application and
select the “2009 NEHRP” building code reference document.


 


Although this information is a product of the U.S. Geological Survey, we provide no warranty, expressed or implied, as to the
accuracy of the data contained therein. This tool is not a substitute for technical subject-matter knowledge.



https://www.usgs.gov/





7/23/2018 ATC Hazards by Location


https://hazards.atcouncil.org/#/wind?lat=41.601097&lng=-71.954325 1/2


 This is a beta release of the new ATC Hazards by Location website. Please contact us with feedback.


Hazards by Location


Search Information


Coordinates: 41.601097, -71.954325


Timestamp: 2018-07-23T19:19:32.277Z


Hazard Type: Wind


Map Results


Text Results


ASCE 7-16


MRI 10-Year 76 mph


MRI 25-Year 86 mph


MRI 50-Year 97 mph


MRI 100-Year 102 mph


Risk Category I 115 mph


Risk Category II 125 mph


Risk Category III  134 mph


If the structure under consideration is a healthcare facility, you are in a wind-borne debris region. If other occupancy, use the Risk Category II basic wind
speed contours to determine if you are in a wind-borne debris region.


Risk Category IV  137 mph


You are in a wind-borne debris region if you are also within 1 mile of the coastal mean high water line.


ASCE 7-10


MRI 10-Year 80 mph


MRI 25-Year 90 mph


MRI 50-Year 98 mph


MRI 100-Year 107 mph


Risk Category I 122 mph


75


338 ft


Map data ©2018 Google



https://hazards.atcouncil.org/contact

https://maps.google.com/maps?ll=41.618538,-71.954325&z=8&t=m&hl=en-US&gl=US&mapclient=apiv3





7/23/2018 ATC Hazards by Location


https://hazards.atcouncil.org/#/wind?lat=41.601097&lng=-71.954325 2/2


Risk Category II  133 mph


You are in a wind-borne debris region if you are also within 1 mile of the coastal mean high water line.


Risk Category III-IV  143 mph


If the structure under consideration is a healthcare facility, you are in a wind-borne debris region. If other occupancy, use the Risk Category II basic wind
speed contours to determine if you are in a wind-borne debris region.


ASCE 7-05


ASCE 7-05 Wind Speed  111 mph


You are in a wind-borne debris region if you are also within 1 mile of the coastal mean high water line.


The results indicated here DO NOT reflect any state or local amendments to the values or any delineation lines made during the building code adoption process.
Users should confirm any output obtained from this tool with the local Authority Having Jurisdiction before proceeding with design.


Disclaimer
Hazard loads are interpolated from data provided in ASCE 7 and rounded up to the nearest whole integer. Per ASCE 7, islands and coastal areas outside the last
contour should use the last wind speed contour of the coastal area – in some cases, this website will extrapolate past the last wind speed contour and therefore,
provide a wind speed that is slightly higher. NOTE: For queries near wind-borne debris region boundaries, the resulting determination is sensitive to rounding
which may affect whether or not it is considered to be within a wind-borne debris region.


While the information presented on this website is believed to be correct, ATC and its sponsors and contributors assume no responsibility or liability for its
accuracy. The material presented in the report should not be used or relied upon for any specific application without competent examination and verification of its
accuracy, suitability and applicability by engineers or other licensed professionals. ATC does not intend that the use of this information replace the sound
judgment of such competent professionals, having experience and knowledge in the field of practice, nor to substitute for the standard of care required of such
professionals in interpreting and applying the results of the report provided by this website. Users of the information from this website assume all liability arising
from such use. Use of the output of this website does not imply approval by the governing building code bodies responsible for building code approval and
interpretation for the building site described by latitude/longitude location in the report.
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TOWER ELEVATION DRAWING 







 Allpro consulting Group, Inc. 
 9221 Lyndon B Johnson Fwy 


 Dallas, TX 75243 
 Phone: 972-231-8893 
 FAX: 866-364-8375 


Job: CT10012-A-01
 Project: 18-5030
 Client:  SBA  Drawn by: Bandrade  App'd: 


 Code:  TIA-222-G  Date: 07/24/18  Scale: NTS 
 Path: 


\\Helios2\p\2018\Structural\18-5030 CT10012-A-01 Griswold 2, CT SA SBA 162 SST AT&T\tnxTower\CT10012-A-01_Griswold 2,CT_AT&T_MOD SA_04122018.eri


 Dwg No. E-1


160.0 ft


140.0 ft


120.0 ft


100.0 ft


80.0 ft


60.0 ft


40.0 ft


20.0 ft


10.0 ft


0.0 ft


REACTIONS - 102 mph WIND
TORQUE 32 kip-ft


56177 lb
SHEAR


5207 kip-ft
MOMENT


40732 lb
AXIAL


50 mph WIND - 0.7500 in ICE
TORQUE 8 kip-ft


13834 lb
SHEAR


1329 kip-ft
MOMENT


112087 lb
AXIAL


SHEAR:  30768 lb
UPLIFT:  -266210 lb


SHEAR:  34330 lb
DOWN:  300213 lb


MAX. CORNER REACTIONS AT BASE:
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SYMBOL LIST
MARK MARKSIZE SIZE


A  L3.5x3.5x1/4 + L3.5x3.5x1/4 (C-shape - MOD)


MATERIAL STRENGTH
GRADE GRADEFy FyFu Fu


 A572-50  50 ksi  65 ksi  A36  36 ksi  58 ksi


TOWER DESIGN NOTES
1.   Tower is located in New London County, Connecticut.
2.   Tower designed for Exposure C to the TIA-222-G Standard.
3.   Tower designed for a 102 mph basic wind in accordance with the TIA-222-G Standard.
4.   Tower is also designed for a 50 mph basic wind with 0.75 in ice. Ice is considered to increase


 in thickness with height.
5.   Deflections are based upon a 60 mph wind.
6.   Tower Structure Class II.
7.   Topographic Category 1 with Crest Height of 0.00 ft
8.   TOWER RATING: 98.4%
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SYMBOL LIST
MARK MARKSIZE SIZE


A  L3.5x3.5x1/4 + L3.5x3.5x1/4 (C-shape - MOD)


MATERIAL STRENGTH
GRADE GRADEFy FyFu Fu


 A572-50  50 ksi  65 ksi  A36  36 ksi  58 ksi


TOWER DESIGN NOTES
1.   Tower is located in New London County, Connecticut.
2.   Tower designed for Exposure C to the TIA-222-G Standard.
3.   Tower designed for a 102 mph basic wind in accordance with the TIA-222-G Standard.
4.   Tower is also designed for a 50 mph basic wind with 0.75 in ice. Ice is considered to increase


 in thickness with height.
5.   Deflections are based upon a 60 mph wind.
6.   Tower Structure Class II.
7.   Topographic Category 1 with Crest Height of 0.00 ft
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  Tower Input Data    
 


 
The main tower is a 3x free standing tower with an overall height of 160.00 ft above the ground line. 
The base of the tower is set at an elevation of 0.00 ft above the ground line. 
The face width of the tower is 6.58 ft at the top and 20.96 ft at the base. 
This tower is designed using the TIA-222-G standard. 
The following design criteria apply:  


 Tower is located in New London County, Connecticut. 
 ASCE 7-10 Wind Data is used (wind speeds converted to nominal values). 
 Basic wind speed of 102 mph. 
 Structure Class II. 
 Exposure Category C. 
 Topographic Category 1. 
 Crest Height 0.00 ft. 
 Nominal ice thickness of 0.7500 in. 
 Ice thickness is considered to increase with height. 
 Ice density of 56 pcf. 
 A wind speed of 50 mph  is used in combination with ice. 
 Temperature drop of 50 °F. 
 Deflections calculated using a wind speed of 60 mph. 
 Pressures are calculated at each section. 
 Stress ratio used in tower member design is 1. 
 Local bending stresses due to climbing loads, feed line supports, and appurtenance mounts are not considered. 


 


  Options    
 


  Consider Moments - Legs   Distribute Leg Loads As Uniform   Use ASCE 10 X-Brace Ly Rules 
  Consider Moments - Horizontals   Assume Legs Pinned √ Calculate Redundant Bracing Forces 
  Consider Moments - Diagonals √ Assume Rigid Index Plate   Ignore Redundant Members in FEA 
  Use Moment Magnification √ Use Clear Spans For Wind Area   SR Leg Bolts Resist Compression 
√ Use Code Stress Ratios √ Use Clear Spans For KL/r   All Leg Panels Have Same Allowable 
√ Use Code Safety Factors - Guys √ Retension Guys To Initial Tension   Offset Girt At Foundation 
  Escalate Ice   Bypass Mast Stability Checks √ Consider Feed Line Torque 
  Always Use Max Kz √ Use Azimuth Dish Coefficients √ Include Angle Block Shear Check 
  Use Special Wind Profile √ Project Wind Area of Appurt.   Use TIA-222-G Bracing Resist. Exemption
√ Include Bolts In Member Capacity √ Autocalc Torque Arm Areas   Use TIA-222-G Tension Splice Exemption 
  Leg Bolts Are At Top Of Section   Add IBC .6D+W Combination Poles 
√ Secondary Horizontal Braces Leg √ Sort Capacity Reports By Component   Include Shear-Torsion Interaction 
  Use Diamond Inner Bracing (4 Sided) √ Triangulate Diamond Inner Bracing    Always Use Sub-Critical Flow 
  SR Members Have Cut Ends   Treat Feed Line Bundles As Cylinder   Use Top Mounted Sockets 
  SR Members Are Concentric       Pole Without Linear Attachments 
          Pole With Shroud Or No Appurtenances 
          Outside and Inside Corner Radii Are 


Known 
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 Tower Section Geometry    
 


Tower 
 Section 


Tower 
 Elevation 


 
ft 


Assembly 
Database 


Description Section 
Width  


 
ft 


Number  
of  


Sections 


Section 
Length 


 
ft 


T1 160.00-140.00   6.58 1 20.00 
T2 140.00-120.00   6.58 1 20.00 
T3 120.00-100.00   8.59 1 20.00 
T4 100.00-80.00   10.65 1 20.00 
T5 80.00-60.00   12.74 1 20.00 
T6 60.00-40.00   14.83 1 20.00 
T7 40.00-20.00   16.92 1 20.00 
T8 20.00-10.00   18.88 1 10.00 
T9 10.00-0.00   19.92 1 10.00 


 
 
 


 Tower Section Geometry (cont’d)   
 


Tower 
 Section 


Tower 
 Elevation 


 
ft 


Diagonal 
Spacing 


 
ft 


Bracing 
Type 


Has 
K Brace 


End 
Panels 


Has  
Horizontals 


Top Girt 
Offset 


 
in 


Bottom Girt 
Offset 


 
in 


T1 160.00-140.00 4.00 X Brace No No 0.0000 0.0000 
T2 140.00-120.00 5.00 X Brace No No 0.0000 0.0000 
T3 120.00-100.00 6.67 X Brace No No 0.0000 0.0000 
T4 100.00-80.00 6.67 X Brace No No 0.0000 0.0000 
T5 80.00-60.00 6.67 X Brace No No 0.0000 0.0000 
T6 60.00-40.00 10.00 X Brace No No 0.0000 0.0000 
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Tower 
 Section 


Tower 
 Elevation 


 
ft 


Diagonal 
Spacing 


 
ft 


Bracing 
Type 


Has 
K Brace 


End 
Panels 


Has  
Horizontals 


Top Girt 
Offset 


 
in 


Bottom Girt 
Offset 


 
in 


T7 40.00-20.00 10.00 X Brace No No 0.0000 0.0000 
T8 20.00-10.00 10.00 X Brace No No 0.0000 0.0000 
T9 10.00-0.00 10.00 X Brace No No 0.0000 0.0000 


 
 


 Tower Section Geometry (cont’d)   
 


Tower 
 Elevation 


ft 


Leg 
Type 


 


Leg  
Size 


 


Leg  
Grade 


Diagonal 
Type 


 


Diagonal  
Size 


 


Diagonal 
Grade 


T1 160.00-140.00 Pipe ROHN 2.5 STD A572-50 
(50 ksi) 


Equal Angle L1 3/4x1 3/4x3/16 A36 
(36 ksi) 


T2 140.00-120.00 Pipe ROHN 3 STD A572-50 
(50 ksi) 


Equal Angle L2x2x3/16 A36 
(36 ksi) 


T3 120.00-100.00 Pipe ROHN 3.5 EH A572-50 
(50 ksi) 


Equal Angle L2 1/2x2 1/2x3/16 A36 
(36 ksi) 


T4 100.00-80.00 Pipe ROHN 4 EH A572-50 
(50 ksi) 


Equal Angle L2 1/2x2 1/2x3/16 A36 
(36 ksi) 


T5 80.00-60.00 Pipe ROHN 5 EH A572-50 
(50 ksi) 


Equal Angle L3x3x1/4 A572-50 
(50 ksi) 


T6 60.00-40.00 Pipe ROHN 6 EHS A572-50 
(50 ksi) 


Equal Angle L3 1/2x3 1/2x1/4 A572-50 
(50 ksi) 


T7 40.00-20.00 Pipe ROHN 6 EH A572-50 
(50 ksi) 


Equal Angle L3 1/2x3 1/2x1/4 A572-50 
(50 ksi) 


T8 20.00-10.00 Pipe ROHN 6 EH A572-50 
(50 ksi) 


Equal Angle L3 1/2x3 1/2x1/4 A572-50 
(50 ksi) 


T9 10.00-0.00 Pipe ROHN 6 EH A572-50 
(50 ksi) 


Arbitrary 
Shape 


L3.5x3.5x1/4 + L3.5x3.5x1/4 
(C-shape - MOD) 


A572-50 
(50 ksi) 


 
 
 


 Tower Section Geometry (cont’d)   
 


Tower 
 Elevation 


ft 


Top Girt 
Type 


 


Top Girt  
Size 


 


Top Girt  
Grade 


Bottom Girt 
Type 


 


Bottom Girt  
Size 


 


Bottom Girt 
Grade 


T1 160.00-140.00 Equal Angle L1 3/4x1 3/4x3/16 A36 
(36 ksi) 


Solid Round  A36 
(36 ksi) 


T2 140.00-120.00 Equal Angle L1 3/4x1 3/4x3/16 A36 
(36 ksi) 


Solid Round  A36 
(36 ksi) 


 
 
 


 Tower Section Geometry (cont’d)   
 


Tower 
 Elevation 


 
 


ft 


Gusset 
Area 


(per face) 
 


ft2 


Gusset 
Thickness 


 
 


in 


Gusset Grade Adjust. Factor
Af 


Adjust. 
Factor  


Ar 


Weight Mult. 
 


Double Angle 
Stitch Bolt 
Spacing 


Diagonals 
in 


Double Angle 
Stitch Bolt 
Spacing 


Horizontals 
in 


Double Angle 
Stitch Bolt 
Spacing 


Redundants 
in 


T1 
160.00-140.00 


0.00 0.0000 A36 
(36 ksi) 


1 1 1.05 36.0000 36.0000 36.0000 
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Tower 
 Elevation 


 
 


ft 


Gusset 
Area 


(per face) 
 


ft2 


Gusset 
Thickness 


 
 


in 


Gusset Grade Adjust. Factor
Af 


Adjust. 
Factor  


Ar 


Weight Mult. 
 


Double Angle 
Stitch Bolt 
Spacing 


Diagonals 
in 


Double Angle 
Stitch Bolt 
Spacing 


Horizontals 
in 


Double Angle 
Stitch Bolt 
Spacing 


Redundants 
in 


T2 
140.00-120.00 


0.00 0.0000 A36 
(36 ksi) 


1 1 1.05 36.0000 36.0000 36.0000 


T3 
120.00-100.00 


0.00 0.0000 A36 
(36 ksi) 


1 1 1.05 36.0000 36.0000 36.0000 


T4 
100.00-80.00 


0.00 0.0000 A36 
(36 ksi) 


1 1 1.05 36.0000 36.0000 36.0000 


T5 80.00-60.00 0.00 0.0000 A36 
(36 ksi) 


1 1 1.05 36.0000 36.0000 36.0000 


T6 60.00-40.00 0.00 0.0000 A36 
(36 ksi) 


1 1 1.05 36.0000 36.0000 36.0000 


T7 40.00-20.00 0.00 0.0000 A36 
(36 ksi) 


1 1 1.05 36.0000 36.0000 36.0000 


T8 20.00-10.00 0.00 0.0000 A36 
(36 ksi) 


1 1 1.05 36.0000 36.0000 36.0000 


T9 10.00-0.00 0.00 0.0000 A36 
(36 ksi) 


1 1 1.05 36.0000 36.0000 36.0000 


 
 


 


 Tower Section Geometry (cont’d)   
 


   K Factors1


Tower 
 Elevation 


 
 


ft 


Calc 
K 


Single 
Angles 


Calc 
K 


Solid 
Rounds 


Legs X 
Brace 
Diags 


X 
Y 


K 
Brace 
Diags 


X 
Y 


Single 
Diags 


 
X 
Y 


Girts 
 
 


X 
Y 


Horiz. 
 
 


X 
Y 


Sec. 
Horiz. 


 
X 
Y 


Inner 
Brace 


 
X 
Y 


T1 
160.00-140.00 


Yes Yes 1 1 
1 


1 
1 


1 
1 


1 
1 


1 
1 


1 
1 


1 
1 


T2 
140.00-120.00 


Yes Yes 1 1 
1 


1 
1 


1 
1 


1 
1 


1 
1 


1 
1 


1 
1 


T3 
120.00-100.00 


Yes Yes 1 1 
1 


1 
1 


1 
1 


1 
1 


1 
1 


1 
1 


1 
1 


T4 
100.00-80.00 


Yes Yes 1 1 
1 


1 
1 


1 
1 


1 
1 


1 
1 


1 
1 


1 
1 


T5 
80.00-60.00 


Yes Yes 1 1 
1 


1 
1 


1 
1 


1 
1 


1 
1 


1 
1 


1 
1 


T6 
60.00-40.00 


Yes Yes 1 1 
1 


1 
1 


1 
1 


1 
1 


1 
1 


1 
1 


1 
1 


T7 
40.00-20.00 


Yes Yes 1 1 
1 


1 
1 


1 
1 


1 
1 


1 
1 


1 
1 


1 
1 


T8 
20.00-10.00 


Yes Yes 1 1 
1 


1 
1 


1 
1 


1 
1 


1 
1 


1 
1 


1 
1 


T9 10.00-0.00 Yes Yes 1 1 
1 


1 
1 


1 
1 


1 
1 


1 
1 


1 
1 


1 
1 


1Note: K factors are applied to member segment lengths. K-braces without inner supporting members will have the K factor in the out-of-plane direction applied to 
the overall length. 
 
 


 


 Tower Section Geometry (cont’d)   
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Tower 
 Elevation 


ft 


Leg Diagonal Top Girt Bottom Girt Mid Girt Long Horizontal Short Horizontal 


 Net Width 
Deduct 


in 


U 
 


Net Width 
Deduct 


in 


U 
 


Net Width
Deduct 


in 


U 
 


Net 
Width 


Deduct 
in 


U 
 


Net 
Width 


Deduct 
in 


U 
 


Net 
Width 


Deduct 
in 


U 
 


Net 
Width 


Deduct 
in 


U 
 


T1 
160.00-140.00 


0.0000 1 0.0000 0.75 0.0000 0.75 0.0000 0.75 0.0000 0.75 0.0000 0.75 0.0000 0.75 


T2 
140.00-120.00 


0.0000 1 0.0000 0.75 0.0000 0.75 0.0000 0.75 0.0000 0.75 0.0000 0.75 0.0000 0.75 


T3 
120.00-100.00 


0.0000 1 0.0000 0.75 0.0000 0.75 0.0000 0.75 0.0000 0.75 0.0000 0.75 0.0000 0.75 


T4 
100.00-80.00 


0.0000 1 0.0000 0.75 0.0000 0.75 0.0000 0.75 0.0000 0.75 0.0000 0.75 0.0000 0.75 


T5 80.00-60.00 0.0000 1 0.0000 0.75 0.0000 0.75 0.0000 0.75 0.0000 0.75 0.0000 0.75 0.0000 0.75 
T6 60.00-40.00 0.0000 1 0.0000 0.75 0.0000 0.75 0.0000 0.75 0.0000 0.75 0.0000 0.75 0.0000 0.75 
T7 40.00-20.00 0.0000 1 0.0000 0.75 0.0000 0.75 0.0000 0.75 0.0000 0.75 0.0000 0.75 0.0000 0.75 
T8 20.00-10.00 0.0000 1 0.0000 0.75 0.0000 0.75 0.0000 0.75 0.0000 0.75 0.0000 0.75 0.0000 0.75 
T9 10.00-0.00 0.0000 1 0.0000 0.75 0.0000 0.75 0.0000 0.75 0.0000 0.75 0.0000 0.75 0.0000 0.75 


 
 


 


 Tower Section Geometry (cont’d)   
 


Tower 
 Elevation 


ft 


Leg 
Connection 


Type 


Leg Diagonal Top Girt Bottom Girt Mid Girt Long Horizontal Short Horizontal


  Bolt Size 
in 


No. Bolt Size 
in 


No. Bolt Size
in 


No. Bolt Size
in 


No. Bolt Size
in 


No. Bolt Size 
in 


No. Bolt Size
in 


No. 


T1 
160.00-140.00 


Flange 0.7500 
A325N 


4 0.6250 
A325N 


1 0.6250 
A325N 


1 0.6250 
A325N 


0 0.6250 
A325N 


0 0.6250 
A325X 


0 0.6250 
A325N 


0 


T2 
140.00-120.00 


Flange 0.8750 
A325N 


4 0.6250 
A325N 


1 0.6250 
A325N 


1 0.6250 
A325N 


0 0.6250 
A325N 


0 0.6250 
A325X 


0 0.6250 
A325N 


0 


T3 
120.00-100.00 


Flange 0.8750 
A325N 


4 0.6250 
A325N 


1 0.0000 
A325X 


1 0.6250 
A325N 


0 0.6250 
A325N 


0 0.6250 
A325X 


0 0.6250 
A325N 


0 


T4 
100.00-80.00 


Flange 1.0000 
A325N 


4 0.6250 
A325N 


1 0.0000 
A325N 


1 0.6250 
A325N 


0 0.6250 
A325N 


0 0.6250 
A325X 


0 0.6250 
A325N 


0 


T5 80.00-60.00 Flange 1.0000 
A325N 


6 0.6250 
A325N 


1 0.0000 
A325N 


1 0.6250 
A325N 


0 0.6250 
A325N 


0 0.6250 
A325X 


0 0.6250 
A325N 


0 


T6 60.00-40.00 Flange 1.0000 
A325N 


6 0.7500 
A325N 


1 0.0000 
A325N 


1 0.6250 
A325N 


0 0.6250 
A325N 


0 0.6250 
A325X 


0 0.6250 
A325N 


0 


T7 40.00-20.00 Flange 1.0000 
A325N 


6 0.7500 
A325N 


1 0.0000 
A325N 


1 0.6250 
A325N 


0 0.6250 
A325N 


0 0.6250 
A325X 


0 0.6250 
A325N 


0 


T8 20.00-10.00 Flange 1.0000 
A325N 


8 0.7500 
A325N 


1 0.0000 
A325N 


1 0.0000 
A325N 


0 0.6250 
A325N 


0 0.6250 
A325X 


0 0.6250 
A325N 


0 


T9 10.00-0.00 Flange 1.0000 
A325N 


0 0.7500 
A325N 


1 0.6250 
A325X 


0 0.6250 
A325N 


0 0.6250 
A325N 


0 0.6250 
A325X 


0 0.6250 
A325N 


0 


 
 


 


 Feed Line/Linear Appurtenances - Entered As Round Or Flat 
 


Description Face 
or 


Leg  


Allow 
Shield 


Component 
Type 


Placement 
 


ft 


Face 
Offset 


in 


Lateral 
Offset 


(Frac FW) 


# # 
 Per 
Row


Clear 
Spacing 


in 


Width or 
Diameter 


in 


Perimeter
 


in 


Weight 
 


klf 
1 5/8 


(Verizon) 
A No Ar (CaAa) 158.00 - 0.00 0.0000 0.27 14 6 0.5000 1.9800  0.00 


Feedline A No Af (CaAa) 158.00 - 0.00 0.0000 0.3 1 1 1.5000 1.5000  0.00 
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Description Face 
or 


Leg  


Allow 
Shield 


Component 
Type 


Placement 
 


ft 


Face 
Offset 


in 


Lateral 
Offset 


(Frac FW) 


# # 
 Per 
Row


Clear 
Spacing 


in 


Width or 
Diameter 


in 


Perimeter
 


in 


Weight 
 


klf 
Ladder (Af) 


1.5'' 
(Verizon) 


**********                         
1 5/8 


(T-Mobile) 
A No Ar (CaAa) 148.00 - 0.00 -2.0000 0.27 12 6 0.5000 1.9800  0.00 


**********                         
7/8 


(QUINEBAU
G COMM 


911) 


A No Ar (CaAa) 160.00 - 0.00 -2.0000 0.3 2 2 0.1110 0.1110  0.00 


1/2 
(QUINEBAU


G COMM 
911) 


A No Ar (CaAa) 160.00 - 0.00 -2.0000 0.34 1 1 0.5000 0.0580  0.00 


1/2 
(QUINEBAU


G COMM 
911) 


A No Ar (CaAa) 82.00 - 0.00 -2.0000 0.34 1 1 0.5000 0.0580  0.00 


1/2 
(QUINEBAU


G COMM 
911) 


A No Ar (CaAa) 65.00 - 0.00 -2.0000 0.34 1 1 0.5000 0.0580  0.00 


**********                         
1 1/4 


(AT&T) 
A No Ar (CaAa) 135.00 - 0.00 0.0000 -0.35 12 6 0.5000 1.5500  0.00 


3/4'' DC 
Power 


(AT&T) 


A No Ar (CaAa) 135.00 - 0.00 0.0000 -0.33 4 2 0.5000 0.8650  0.00 


1/2'' Fiber 
(AT&T) 


A No Ar (CaAa) 135.00 - 0.00 0.0000 -0.32 1 1 0.5000 0.5800  0.00 


7/16'' Fiber 
(AT&T) 


A No Ar (CaAa) 135.00 - 0.00 0.0000 -0.35 1 1 0.4400 0.4400  0.00 


Feedline 
Ladder (Af) 


1.5'' 
(AT&T) 


A No Af (CaAa) 135.00 - 0.00 0.0000 -0.35 1 1 1.5000 1.5000  0.00 


**********                         
Safety Line 


3/8 
A No Ar (CaAa) 160.00 - 0.00 0.0000 0.5 1 1 0.3750 0.3750  0.00 


**********                         
1/2 


(Verizon) 
A No Ar (CaAa) 76.00 - 0.00 0.0000 0 1 1 0.5000 0.5800  0.00 


**********                         
1 5/8 


(METRO 
PCS) 


C No Ar (CaAa) 128.00 - 0.00 0.0000 -0.35 12 6 0.5000 1.9800  0.00 


3/8'' 
(METRO 


PCS) 


C No Ar (CaAa) 128.00 - 0.00 0.0000 -0.32 1 1 0.4400 0.4400  0.00 


Feedline 
Ladder (Af) 


1.5'' 
(METRO 


PCS) 


C No Af (CaAa) 128.00 - 0.00 0.0000 -0.35 1 1 1.5000 1.5000  0.00 


**********                         
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 Feed Line/Linear Appurtenances Section Areas  
 
Tower 
Section 


Tower 
 Elevation 


ft 


Face AR 


 
 ft2 


AF 


  
ft2 


CAAA 


In Face  
ft2 


CAAA 


Out Face 
ft2 


Weight 
 


lb 
T1 160.00-140.00 A 


B 
C 


0.000 
0.000 
0.000 


0.000 
0.000 
0.000 


74.714 
0.000 
0.000 


0.000 
0.000 
0.000 


468.52 
0.00 
0.00 


T2 140.00-120.00 A 
B 
C 


0.000 
0.000 
0.000 


0.000 
0.000 
0.000 


147.640 
0.000 


21.360 


0.000 
0.000 
0.000 


851.55 
0.00 


134.08 
T3 120.00-100.00 A 


B 
C 


0.000 
0.000 
0.000 


0.000 
0.000 
0.000 


160.430 
0.000 


53.400 


0.000 
0.000 
0.000 


916.80 
0.00 


335.20 
T4 100.00-80.00 A 


B 
C 


0.000 
0.000 
0.000 


0.000 
0.000 
0.000 


160.442 
0.000 


53.400 


0.000 
0.000 
0.000 


917.30 
0.00 


335.20 
T5 80.00-60.00 A 


B 
C 


0.000 
0.000 
0.000 


0.000 
0.000 
0.000 


161.503 
0.000 


53.400 


0.000 
0.000 
0.000 


927.05 
0.00 


335.20 
T6 60.00-40.00 A 


B 
C 


0.000 
0.000 
0.000 


0.000 
0.000 
0.000 


161.822 
0.000 


53.400 


0.000 
0.000 
0.000 


931.80 
0.00 


335.20 
T7 40.00-20.00 A 


B 
C 


0.000 
0.000 
0.000 


0.000 
0.000 
0.000 


161.822 
0.000 


53.400 


0.000 
0.000 
0.000 


931.80 
0.00 


335.20 
T8 20.00-10.00 A 


B 
C 


0.000 
0.000 
0.000 


0.000 
0.000 
0.000 


80.911 
0.000 


26.700 


0.000 
0.000 
0.000 


465.90 
0.00 


167.60 
T9 10.00-0.00 A 


B 
C 


0.000 
0.000 
0.000 


0.000 
0.000 
0.000 


80.911 
0.000 


26.700 


0.000 
0.000 
0.000 


465.90 
0.00 


167.60 


 
 


 Feed Line/Linear Appurtenances Section Areas - With Ice 
 
Tower 
Section 


Tower 
 Elevation 


ft 


Face 
or 


Leg  


Ice 
Thickness 


in 


AR 


 
 ft2 


AF 


  
ft2 


CAAA 


In Face  
ft2 


CAAA 


Out Face 
ft2 


Weight 
 


lb 
T1 160.00-140.00 A 


B 
C 


1.745 0.000 
0.000 
0.000 


0.000 
0.000 
0.000 


104.857 
0.000 
0.000 


0.000 
0.000 
0.000 


1956.85 
0.00 
0.00 


T2 140.00-120.00 A 
B 
C 


1.720 0.000 
0.000 
0.000 


0.000 
0.000 
0.000 


207.041 
0.000 


27.351 


0.000 
0.000 
0.000 


3754.06 
0.00 


540.85 
T3 120.00-100.00 A 


B 
C 


1.692 0.000 
0.000 
0.000 


0.000 
0.000 
0.000 


227.808 
0.000 


67.962 


0.000 
0.000 
0.000 


4056.40 
0.00 


1334.90 
T4 100.00-80.00 A 


B 
C 


1.658 0.000 
0.000 
0.000 


0.000 
0.000 
0.000 


226.527 
0.000 


67.471 


0.000 
0.000 
0.000 


3998.27 
0.00 


1314.74 
T5 80.00-60.00 A 


B 
C 


1.617 0.000 
0.000 
0.000 


0.000 
0.000 
0.000 


237.791 
0.000 


66.871 


0.000 
0.000 
0.000 


4073.80 
0.00 


1290.31 
T6 60.00-40.00 A 


B 
C 


1.564 0.000 
0.000 
0.000 


0.000 
0.000 
0.000 


240.501 
0.000 


66.091 


0.000 
0.000 
0.000 


4030.28 
0.00 


1258.93 
T7 40.00-20.00 A 


B 
C 


1.486 0.000 
0.000 
0.000 


0.000 
0.000 
0.000 


235.039 
0.000 


64.956 


0.000 
0.000 
0.000 


3866.11 
0.00 


1214.07 
T8 20.00-10.00 A 1.386 0.000 0.000 114.032 0.000 1831.25 
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Allpro consulting Group, Inc. 
9221 Lyndon B Johnson Fwy 


Project 


18-5030 
Date 


16:11:09 07/24/18  
Dallas, TX 75243 


Phone: 972-231-8893 
FAX: 866-364-8375 


Client 
SBA 


Designed by 


Bandrade 


Tower 
Section 


Tower 
 Elevation 


ft 


Face 
or 


Leg  


Ice 
Thickness 


in 


AR 


 
 ft2 


AF 


  
ft2 


CAAA 


In Face  
ft2 


CAAA 


Out Face 
ft2 


Weight 
 


lb 
B 
C 


0.000 
0.000 


0.000 
0.000 


0.000 
31.754 


0.000 
0.000 


0.00 
579.07 


T9 10.00-0.00 A 
B 
C 


1.242 0.000 
0.000 
0.000 


0.000 
0.000 
0.000 


108.980 
0.000 


30.705 


0.000 
0.000 
0.000 


1689.85 
0.00 


539.90 


 
 
 


   Feed Line Center of Pressure     
 


 Section Elevation  
 


ft 


CPX 


 
in 


CPZ 


 
in 


CPX 


Ice 
in 


CPZ 


Ice 
in 


T1 160.00-140.00 -2.9403 -12.0926 -2.8164 -12.8714 
T2 140.00-120.00 -4.2783 -9.9134 -6.2677 -9.0356 
T3 120.00-100.00 -1.1834 -8.5688 -4.5181 -7.0259 
T4 100.00-80.00 -1.2795 -9.8009 -5.0961 -8.1942 
T5 80.00-60.00 -1.4297 -10.3621 -5.9872 -10.1875 
T6 60.00-40.00 -1.6416 -11.8867 -6.9209 -12.4552 
T7 40.00-20.00 -1.7303 -12.8209 -7.3270 -13.5355 
T8 20.00-10.00 -1.7834 -13.4079 -7.4636 -14.2428 
T9 10.00-0.00 -1.7105 -13.0768 -6.8523 -14.0607 


 
 
 
 


 Shielding Factor Ka 
 


Tower 
Section 


Feed Line 
Record No. 


Description Feed Line 
Segment Elev.


Ka 
No Ice 


Ka 
Ice 


T1 1 1 5/8 140.00 -
158.00


0.6000 0.6000


T1 3 Feedline Ladder (Af) 1.5" 140.00 -
158.00


0.6000 0.6000


T1 5 1 5/8 140.00 -
148.00


0.6000 0.6000


T1 7 7/8 140.00 -
160.00


0.6000 0.6000


T1 8 1/2 140.00 -
160.00


0.6000 0.6000


T1 18 Safety Line 3/8 140.00 -
160.00


0.6000 0.6000


T2 1 1 5/8 120.00 -
140.00


0.6000 0.6000


T2 3 Feedline Ladder (Af) 1.5" 120.00 -
140.00


0.6000 0.6000


T2 5 1 5/8 120.00 -
140.00


0.6000 0.6000


T2 7 7/8 120.00 -
140.00


0.6000 0.6000


T2 8 1/2 120.00 -
140.00


0.6000 0.6000


T2 12 1 1/4 120.00 -
135.00


0.6000 0.6000


T2 13 3/4" DC Power 120.00 -
135.00


0.6000 0.6000
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Allpro consulting Group, Inc. 
9221 Lyndon B Johnson Fwy 


Project 


18-5030 
Date 


16:11:09 07/24/18  
Dallas, TX 75243 


Phone: 972-231-8893 
FAX: 866-364-8375 


Client 
SBA 


Designed by 


Bandrade 


Tower 
Section 


Feed Line 
Record No. 


Description Feed Line 
Segment Elev.


Ka 
No Ice 


Ka 
Ice 


T2 14 1/2" Fiber 120.00 -
135.00


0.6000 0.6000


T2 15 7/16" Fiber 120.00 -
135.00


0.6000 0.6000


T2 16 Feedline Ladder (Af) 1.5" 120.00 -
135.00


0.6000 0.6000


T2 18 Safety Line 3/8 120.00 -
140.00


0.6000 0.6000


T2 22 1 5/8 120.00 -
128.00


0.6000 0.6000


T2 23 3/8" 120.00 -
128.00


0.6000 0.6000


T2 24 Feedline Ladder (Af) 1.5" 120.00 -
128.00


0.6000 0.6000


T3 1 1 5/8 100.00 -
120.00


0.6000 0.6000


T3 3 Feedline Ladder (Af) 1.5" 100.00 -
120.00


0.6000 0.6000


T3 5 1 5/8 100.00 -
120.00


0.6000 0.6000


T3 7 7/8 100.00 -
120.00


0.6000 0.6000


T3 8 1/2 100.00 -
120.00


0.6000 0.6000


T3 12 1 1/4 100.00 -
120.00


0.6000 0.6000


T3 13 3/4" DC Power 100.00 -
120.00


0.6000 0.6000


T3 14 1/2" Fiber 100.00 -
120.00


0.6000 0.6000


T3 15 7/16" Fiber 100.00 -
120.00


0.6000 0.6000


T3 16 Feedline Ladder (Af) 1.5" 100.00 -
120.00


0.6000 0.6000


T3 18 Safety Line 3/8 100.00 -
120.00


0.6000 0.6000


T3 22 1 5/8 100.00 -
120.00


0.6000 0.6000


T3 23 3/8" 100.00 -
120.00


0.6000 0.6000


T3 24 Feedline Ladder (Af) 1.5" 100.00 -
120.00


0.6000 0.6000


T4 1 1 5/8 80.00 - 100.00 0.6000 0.6000
T4 3 Feedline Ladder (Af) 1.5" 80.00 - 100.00 0.6000 0.6000
T4 5 1 5/8 80.00 - 100.00 0.6000 0.6000
T4 7 7/8 80.00 - 100.00 0.6000 0.6000
T4 8 1/2 80.00 - 100.00 0.6000 0.6000
T4 9 1/2 80.00 - 82.00 0.6000 0.6000
T4 12 1 1/4 80.00 - 100.00 0.6000 0.6000
T4 13 3/4" DC Power 80.00 - 100.00 0.6000 0.6000
T4 14 1/2" Fiber 80.00 - 100.00 0.6000 0.6000
T4 15 7/16" Fiber 80.00 - 100.00 0.6000 0.6000
T4 16 Feedline Ladder (Af) 1.5" 80.00 - 100.00 0.6000 0.6000
T4 18 Safety Line 3/8 80.00 - 100.00 0.6000 0.6000
T4 22 1 5/8 80.00 - 100.00 0.6000 0.6000
T4 23 3/8" 80.00 - 100.00 0.6000 0.6000
T4 24 Feedline Ladder (Af) 1.5" 80.00 - 100.00 0.6000 0.6000
T5 1 1 5/8 60.00 - 80.00 0.6000 0.6000
T5 3 Feedline Ladder (Af) 1.5" 60.00 - 80.00 0.6000 0.6000
T5 5 1 5/8 60.00 - 80.00 0.6000 0.6000
T5 7 7/8 60.00 - 80.00 0.6000 0.6000
T5 8 1/2 60.00 - 80.00 0.6000 0.6000
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Allpro consulting Group, Inc. 
9221 Lyndon B Johnson Fwy 


Project 


18-5030 
Date 


16:11:09 07/24/18  
Dallas, TX 75243 


Phone: 972-231-8893 
FAX: 866-364-8375 


Client 
SBA 


Designed by 


Bandrade 


Tower 
Section 


Feed Line 
Record No. 


Description Feed Line 
Segment Elev.


Ka 
No Ice 


Ka 
Ice 


T5 9 1/2 60.00 - 80.00 0.6000 0.6000
T5 10 1/2 60.00 - 65.00 0.6000 0.6000
T5 12 1 1/4 60.00 - 80.00 0.6000 0.6000
T5 13 3/4" DC Power 60.00 - 80.00 0.6000 0.6000
T5 14 1/2" Fiber 60.00 - 80.00 0.6000 0.6000
T5 15 7/16" Fiber 60.00 - 80.00 0.6000 0.6000
T5 16 Feedline Ladder (Af) 1.5" 60.00 - 80.00 0.6000 0.6000
T5 18 Safety Line 3/8 60.00 - 80.00 0.6000 0.6000
T5 20 1/2 60.00 - 76.00 0.6000 0.6000
T5 22 1 5/8 60.00 - 80.00 0.6000 0.6000
T5 23 3/8" 60.00 - 80.00 0.6000 0.6000
T5 24 Feedline Ladder (Af) 1.5" 60.00 - 80.00 0.6000 0.6000
T6 1 1 5/8 40.00 - 60.00 0.6000 0.6000
T6 3 Feedline Ladder (Af) 1.5" 40.00 - 60.00 0.6000 0.6000
T6 5 1 5/8 40.00 - 60.00 0.6000 0.6000
T6 7 7/8 40.00 - 60.00 0.6000 0.6000
T6 8 1/2 40.00 - 60.00 0.6000 0.6000
T6 9 1/2 40.00 - 60.00 0.6000 0.6000
T6 10 1/2 40.00 - 60.00 0.6000 0.6000
T6 12 1 1/4 40.00 - 60.00 0.6000 0.6000
T6 13 3/4" DC Power 40.00 - 60.00 0.6000 0.6000
T6 14 1/2" Fiber 40.00 - 60.00 0.6000 0.6000
T6 15 7/16" Fiber 40.00 - 60.00 0.6000 0.6000
T6 16 Feedline Ladder (Af) 1.5" 40.00 - 60.00 0.6000 0.6000
T6 18 Safety Line 3/8 40.00 - 60.00 0.6000 0.6000
T6 20 1/2 40.00 - 60.00 0.6000 0.6000
T6 22 1 5/8 40.00 - 60.00 0.6000 0.6000
T6 23 3/8" 40.00 - 60.00 0.6000 0.6000
T6 24 Feedline Ladder (Af) 1.5" 40.00 - 60.00 0.6000 0.6000
T7 1 1 5/8 20.00 - 40.00 0.6000 0.6000
T7 3 Feedline Ladder (Af) 1.5" 20.00 - 40.00 0.6000 0.6000
T7 5 1 5/8 20.00 - 40.00 0.6000 0.6000
T7 7 7/8 20.00 - 40.00 0.6000 0.6000
T7 8 1/2 20.00 - 40.00 0.6000 0.6000
T7 9 1/2 20.00 - 40.00 0.6000 0.6000
T7 10 1/2 20.00 - 40.00 0.6000 0.6000
T7 12 1 1/4 20.00 - 40.00 0.6000 0.6000
T7 13 3/4" DC Power 20.00 - 40.00 0.6000 0.6000
T7 14 1/2" Fiber 20.00 - 40.00 0.6000 0.6000
T7 15 7/16" Fiber 20.00 - 40.00 0.6000 0.6000
T7 16 Feedline Ladder (Af) 1.5" 20.00 - 40.00 0.6000 0.6000
T7 18 Safety Line 3/8 20.00 - 40.00 0.6000 0.6000
T7 20 1/2 20.00 - 40.00 0.6000 0.6000
T7 22 1 5/8 20.00 - 40.00 0.6000 0.6000
T7 23 3/8" 20.00 - 40.00 0.6000 0.6000
T7 24 Feedline Ladder (Af) 1.5" 20.00 - 40.00 0.6000 0.6000
T8 1 1 5/8 10.00 - 20.00 0.6000 0.6000
T8 3 Feedline Ladder (Af) 1.5" 10.00 - 20.00 0.6000 0.6000
T8 5 1 5/8 10.00 - 20.00 0.6000 0.6000
T8 7 7/8 10.00 - 20.00 0.6000 0.6000
T8 8 1/2 10.00 - 20.00 0.6000 0.6000
T8 9 1/2 10.00 - 20.00 0.6000 0.6000
T8 10 1/2 10.00 - 20.00 0.6000 0.6000
T8 12 1 1/4 10.00 - 20.00 0.6000 0.6000
T8 13 3/4" DC Power 10.00 - 20.00 0.6000 0.6000
T8 14 1/2" Fiber 10.00 - 20.00 0.6000 0.6000
T8 15 7/16" Fiber 10.00 - 20.00 0.6000 0.6000
T8 16 Feedline Ladder (Af) 1.5" 10.00 - 20.00 0.6000 0.6000
T8 18 Safety Line 3/8 10.00 - 20.00 0.6000 0.6000
T8 20 1/2 10.00 - 20.00 0.6000 0.6000
T8 22 1 5/8 10.00 - 20.00 0.6000 0.6000
T8 23 3/8" 10.00 - 20.00 0.6000 0.6000
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Allpro consulting Group, Inc. 
9221 Lyndon B Johnson Fwy 


Project 


18-5030 
Date 


16:11:09 07/24/18  
Dallas, TX 75243 


Phone: 972-231-8893 
FAX: 866-364-8375 


Client 
SBA 


Designed by 


Bandrade 


Tower 
Section 


Feed Line 
Record No. 


Description Feed Line 
Segment Elev.


Ka 
No Ice 


Ka 
Ice 


T8 24 Feedline Ladder (Af) 1.5" 10.00 - 20.00 0.6000 0.6000
T9 1 1 5/8 0.00 - 10.00 0.6000 0.6000
T9 3 Feedline Ladder (Af) 1.5" 0.00 - 10.00 0.6000 0.6000
T9 5 1 5/8 0.00 - 10.00 0.6000 0.6000
T9 7 7/8 0.00 - 10.00 0.6000 0.6000
T9 8 1/2 0.00 - 10.00 0.6000 0.6000
T9 9 1/2 0.00 - 10.00 0.6000 0.6000
T9 10 1/2 0.00 - 10.00 0.6000 0.6000
T9 12 1 1/4 0.00 - 10.00 0.6000 0.6000
T9 13 3/4" DC Power 0.00 - 10.00 0.6000 0.6000
T9 14 1/2" Fiber 0.00 - 10.00 0.6000 0.6000
T9 15 7/16" Fiber 0.00 - 10.00 0.6000 0.6000
T9 16 Feedline Ladder (Af) 1.5" 0.00 - 10.00 0.6000 0.6000
T9 18 Safety Line 3/8 0.00 - 10.00 0.6000 0.6000
T9 20 1/2 0.00 - 10.00 0.6000 0.6000
T9 22 1 5/8 0.00 - 10.00 0.6000 0.6000
T9 23 3/8" 0.00 - 10.00 0.6000 0.6000
T9 24 Feedline Ladder (Af) 1.5" 0.00 - 10.00 0.6000 0.6000


 
 
 
 
 


   Discrete Tower Loads    
 


Description Face 
or 


Leg 


Offset 
Type 


Offsets: 
Horz 


Lateral 
Vert 


ft 
ft 
ft 


Azimuth 
Adjustment


 
 
° 


Placement 
 
 
 


ft 


 CAAA 
Front 


 
 


ft2 


CAAA 
Side 


 
 


ft2 


Weight 
 
 
 


lb 


Lightning Rod C From Leg 0.00 
0.00 
2.00 


0.0000 160.00 No Ice 
1/2'' Ice
1'' Ice 


0.25 
0.66 
0.97 


0.25 
0.66 
0.97 


30.00 
30.00 
40.00 


Beacon C From Leg 0.00 
0.00 
4.00 


0.0000 160.00 No Ice 
1/2'' Ice
1'' Ice 


2.00 
2.50 
3.00 


2.00 
2.50 
3.00 


20.00 
30.00 
40.00 


**********                   
Decibel 20' x 2'' Dipoles 
(Quinebaug Comm 911) 


C From Leg 0.00 
0.00 
9.00 


0.0000 160.00 No Ice 
1/2'' Ice
1'' Ice 


4.00 
6.03 
8.05 


4.00 
6.03 
8.05 


35.00 
50.00 
65.00 


Decibel 20' x 2'' Dipoles 
(Quinebaug Comm 911) 


B From Leg 0.00 
0.00 
9.00 


0.0000 160.00 No Ice 
1/2'' Ice
1'' Ice 


4.00 
6.03 
8.05 


4.00 
6.03 
8.05 


35.00 
50.00 
65.00 


DB201 C 
(Quinebaug Comm 911) 


A From Leg 0.00 
0.00 
3.00 


0.0000 160.00 No Ice 
1/2'' Ice
1'' Ice 


2.00 
2.83 
3.66 


2.00 
2.83 
3.66 


25.00 
40.00 
55.00 


**********                   
BXA-70080-4CF-EDIN-0 


(Verizon) 
A From Leg 3.00 


0.00 
0.00 


0.0000 158.00 No Ice 
1/2'' Ice
1'' Ice 


3.57 
3.87 
4.18 


2.79 
3.10 
3.41 


12.00 
36.95 
66.07 


BXA-70080-4CF-EDIN-0 
(Verizon) 


B From Leg 3.00 
0.00 
0.00 


0.0000 158.00 No Ice 
1/2'' Ice
1'' Ice 


3.57 
3.87 
4.18 


2.79 
3.10 
3.41 


12.00 
36.95 
66.07 


BXA-70080-4CF-EDIN-0 
(Verizon) 


C From Leg 3.00 
0.00 
0.00 


0.0000 158.00 No Ice 
1/2'' Ice
1'' Ice 


3.57 
3.87 
4.18 


2.79 
3.10 
3.41 


12.00 
36.95 
66.07 


(2) SBNHH-1D65B A From Leg 3.00 0.0000 158.00 No Ice 8.05 5.34 50.71 
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Allpro consulting Group, Inc. 
9221 Lyndon B Johnson Fwy 


Project 


18-5030 
Date 


16:11:09 07/24/18  
Dallas, TX 75243 


Phone: 972-231-8893 
FAX: 866-364-8375 


Client 
SBA 


Designed by 


Bandrade 


Description Face 
or 


Leg 


Offset 
Type 


Offsets: 
Horz 


Lateral 
Vert 


ft 
ft 
ft 


Azimuth 
Adjustment


 
 
° 


Placement 
 
 
 


ft 


 CAAA 
Front 


 
 


ft2 


CAAA 
Side 


 
 


ft2 


Weight 
 
 
 


lb 


(Verizon) 0.00 
0.00 


1/2'' Ice
1'' Ice 


8.51 
8.97 


5.79 
6.26 


100.63 
156.65 


(2) SBNHH-1D65B 
(Verizon) 


B From Leg 3.00 
0.00 
0.00 


0.0000 158.00 No Ice 
1/2'' Ice
1'' Ice 


8.05 
8.51 
8.97 


5.34 
5.79 
6.26 


50.71 
100.63 
156.65 


(2) SBNHH-1D65B 
(Verizon) 


C From Leg 3.00 
0.00 
0.00 


0.0000 158.00 No Ice 
1/2'' Ice
1'' Ice 


8.05 
8.51 
8.97 


5.34 
5.79 
6.26 


50.71 
100.63 
156.65 


B66A RRH4x45-4R 
(Verizon) 


A From Leg 3.00 
0.00 
0.00 


0.0000 158.00 No Ice 
1/2'' Ice
1'' Ice 


2.39 
2.60 
2.82 


1.40 
1.57 
1.75 


56.80 
75.01 
96.19 


B66A RRH4x45-4R 
(Verizon) 


B From Leg 3.00 
0.00 
0.00 


0.0000 158.00 No Ice 
1/2'' Ice
1'' Ice 


2.39 
2.60 
2.82 


1.40 
1.57 
1.75 


56.80 
75.01 
96.19 


B66A RRH4x45-4R 
(Verizon) 


C From Leg 3.00 
0.00 
0.00 


0.0000 158.00 No Ice 
1/2'' Ice
1'' Ice 


2.39 
2.60 
2.82 


1.40 
1.57 
1.75 


56.80 
75.01 
96.19 


RRH2x60-700U 
(Verizon) 


A From Leg 3.00 
0.00 
0.00 


0.0000 158.00 No Ice 
1/2'' Ice
1'' Ice 


1.22 
1.36 
1.52 


1.87 
2.05 
2.24 


40.00 
58.87 
77.42 


RRH2x60-700U 
(Verizon) 


B From Leg 3.00 
0.00 
0.00 


0.0000 158.00 No Ice 
1/2'' Ice
1'' Ice 


1.22 
1.36 
1.52 


1.87 
2.05 
2.24 


40.00 
58.87 
77.42 


RRH2x60-700U 
(Verizon) 


C From Leg 3.00 
0.00 
0.00 


0.0000 158.00 No Ice 
1/2'' Ice
1'' Ice 


1.22 
1.36 
1.52 


1.87 
2.05 
2.24 


40.00 
58.87 
77.42 


RRH2x60-PCS 
(Verizon) 


A From Leg 3.00 
0.00 
0.00 


0.0000 158.00 No Ice 
1/2'' Ice
1'' Ice 


1.22 
1.36 
1.52 


1.87 
2.05 
2.24 


40.00 
58.87 
77.42 


RRH2x60-PCS 
(Verizon) 


B From Leg 3.00 
0.00 
0.00 


0.0000 158.00 No Ice 
1/2'' Ice
1'' Ice 


1.22 
1.36 
1.52 


1.87 
2.05 
2.24 


40.00 
58.87 
77.42 


RRH2x60-PCS 
(Verizon) 


C From Leg 3.00 
0.00 
0.00 


0.0000 158.00 No Ice 
1/2'' Ice
1'' Ice 


1.22 
1.36 
1.52 


1.87 
2.05 
2.24 


40.00 
58.87 
77.42 


DB-T1-6Z-8AB-0Z 
(Verizon) 


A From Leg 3.00 
0.00 
0.00 


0.0000 158.00 No Ice 
1/2'' Ice
1'' Ice 


5.60 
5.92 
6.24 


2.33 
2.57 
2.81 


44.00 
80.00 


116.00 
DB-T1-6Z-8AB-0Z 


(Verizon) 
B From Leg 3.00 


0.00 
0.00 


0.0000 158.00 No Ice 
1/2'' Ice
1'' Ice 


5.60 
5.92 
6.24 


2.33 
2.57 
2.81 


44.00 
80.00 


116.00 
15' T-Frames 


(Verizon) 
A From Leg 1.50 


0.00 
0.00 


0.0000 158.00 No Ice 
1/2'' Ice
1'' Ice 


14.03 
18.11 
22.18 


7.50 
10.09 
12.67 


639.00 
923.00 
1207.00 


15' T-Frames 
(Verizon) 


B From Leg 1.50 
0.00 
0.00 


0.0000 158.00 No Ice 
1/2'' Ice
1'' Ice 


14.03 
18.11 
22.18 


7.50 
10.09 
12.67 


639.00 
923.00 
1207.00 


15' T-Frames 
(Verizon) 


C From Leg 1.50 
0.00 
0.00 


0.0000 158.00 No Ice 
1/2'' Ice
1'' Ice 


14.03 
18.11 
22.18 


7.50 
10.09 
12.67 


639.00 
923.00 
1207.00 


Sabre Universal Pipe Mount 
(Verizon) 


C From Leg 2.00 
0.00 
0.00 


0.0000 158.00 No Ice 
1/2'' Ice
1'' Ice 


1.73 
2.09 
2.45 


1.73 
2.09 
2.45 


35.00 
50.00 
65.00 


**********                   
APXV18-209015-C 


(T-Mobile) 
A From Leg 3.00 


0.00 
0.00 


0.0000 148.00 No Ice 
1/2'' Ice
1'' Ice 


3.57 
3.91 
4.25 


2.02 
2.35 
2.68 


31.50 
51.46 
75.69 
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Allpro consulting Group, Inc. 
9221 Lyndon B Johnson Fwy 


Project 


18-5030 
Date 


16:11:09 07/24/18  
Dallas, TX 75243 


Phone: 972-231-8893 
FAX: 866-364-8375 


Client 
SBA 


Designed by 


Bandrade 


Description Face 
or 


Leg 


Offset 
Type 


Offsets: 
Horz 


Lateral 
Vert 


ft 
ft 
ft 


Azimuth 
Adjustment


 
 
° 


Placement 
 
 
 


ft 


 CAAA 
Front 


 
 


ft2 


CAAA 
Side 


 
 


ft2 


Weight 
 
 
 


lb 


APXV18-209015-C 
(T-Mobile) 


B From Leg 3.00 
0.00 
0.00 


0.0000 148.00 No Ice 
1/2'' Ice
1'' Ice 


3.57 
3.91 
4.25 


2.02 
2.35 
2.68 


31.50 
51.46 
75.69 


APXV18-209015-C 
(T-Mobile) 


C From Leg 3.00 
0.00 
0.00 


0.0000 148.00 No Ice 
1/2'' Ice
1'' Ice 


3.57 
3.91 
4.25 


2.02 
2.35 
2.68 


31.50 
51.46 
75.69 


LNX-6515DS-A1M 
(T-Mobile) 


A From Leg 3.00 
0.00 
0.00 


0.0000 148.00 No Ice 
1/2'' Ice
1'' Ice 


11.45 
12.06 
12.69 


7.70 
8.29 
8.89 


50.30 
116.17 
189.71 


LNX-6515DS-A1M 
(T-Mobile) 


B From Leg 3.00 
0.00 
0.00 


0.0000 148.00 No Ice 
1/2'' Ice
1'' Ice 


11.45 
12.06 
12.69 


7.70 
8.29 
8.89 


50.30 
116.17 
189.71 


LNX-6515DS-A1M 
(T-Mobile) 


C From Leg 3.00 
0.00 
0.00 


0.0000 148.00 No Ice 
1/2'' Ice
1'' Ice 


11.45 
12.06 
12.69 


7.70 
8.29 
8.89 


50.30 
116.17 
189.71 


ATMAA1412D-1A20 
(T-Mobile) 


A From Leg 3.00 
0.00 
0.00 


0.0000 148.00 No Ice 
1/2'' Ice
1'' Ice 


1.00 
1.13 
1.26 


0.41 
0.50 
0.59 


13.00 
20.62 
30.11 


ATMAA1412D-1A20 
(T-Mobile) 


B From Leg 3.00 
0.00 
0.00 


0.0000 148.00 No Ice 
1/2'' Ice
1'' Ice 


1.00 
1.13 
1.26 


0.41 
0.50 
0.59 


13.00 
20.62 
30.11 


ATMAA1412D-1A20 
(T-Mobile) 


C From Leg 3.00 
0.00 
0.00 


0.0000 148.00 No Ice 
1/2'' Ice
1'' Ice 


1.00 
1.13 
1.26 


0.41 
0.50 
0.59 


13.00 
20.62 
30.11 


10.5' T-Frame 
(T-Mobile) 


A From Leg 0.00 
0.00 
0.00 


0.0000 148.00 No Ice 
1/2'' Ice
1'' Ice 


6.04 
8.20 
10.37 


1.68 
2.08 
2.49 


200.00 
300.00 
400.00 


10.5' T-Frame 
(T-Mobile) 


B From Leg 0.00 
0.00 
0.00 


0.0000 148.00 No Ice 
1/2'' Ice
1'' Ice 


6.04 
8.20 
10.37 


1.68 
2.08 
2.49 


200.00 
300.00 
400.00 


10.5' T-Frame 
(T-Mobile) 


C From Leg 0.00 
0.00 
0.00 


0.0000 148.00 No Ice 
1/2'' Ice
1'' Ice 


6.04 
8.20 
10.37 


1.68 
2.08 
2.49 


200.00 
300.00 
400.00 


**********                   
(2) 7770 
(AT&T) 


A From Leg 3.00 
0.00 
0.00 


0.0000 135.00 No Ice 
1/2'' Ice
1'' Ice 


5.51 
5.87 
6.23 


2.93 
3.27 
3.63 


35.00 
67.63 


105.06 
(2) 7770 
(AT&T) 


B From Leg 3.00 
0.00 
0.00 


0.0000 135.00 No Ice 
1/2'' Ice
1'' Ice 


5.51 
5.87 
6.23 


2.93 
3.27 
3.63 


35.00 
67.63 


105.06 
(2) 7770 
(AT&T) 


C From Leg 3.00 
0.00 
0.00 


0.0000 135.00 No Ice 
1/2'' Ice
1'' Ice 


5.51 
5.87 
6.23 


2.93 
3.27 
3.63 


35.00 
67.63 


105.06 
HPA-65R-BUU-H6 


(AT&T) 
A From Leg 3.00 


0.00 
0.00 


0.0000 135.00 No Ice 
1/2'' Ice
1'' Ice 


9.49 
9.96 
10.43 


5.49 
5.94 
6.41 


43.00 
100.33 
163.95 


HPA-65R-BUU-H8-K 
(AT&T) 


B From Leg 3.00 
0.00 
0.00 


0.0000 135.00 No Ice 
1/2'' Ice
1'' Ice 


13.30 
13.99 
14.70 


7.52 
8.09 
8.67 


68.00 
141.77 
223.17 


HPA-65R-BUU-H8-K 
(AT&T) 


C From Leg 3.00 
0.00 
0.00 


0.0000 135.00 No Ice 
1/2'' Ice
1'' Ice 


13.30 
13.99 
14.70 


7.52 
8.09 
8.67 


68.00 
141.77 
223.17 


(2) LGP 21401 TMA 
(AT&T) 


A From Leg 3.00 
0.00 
0.00 


0.0000 130.00 No Ice 
1/2'' Ice
1'' Ice 


0.82 
0.94 
1.06 


0.35 
0.44 
0.54 


10.00 
15.81 
23.36 


(2) LGP 21401 TMA 
(AT&T) 


B From Leg 3.00 
0.00 


0.0000 130.00 No Ice 
1/2'' Ice


0.82 
0.94 


0.35 
0.44 


10.00 
15.81 
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18-5030 
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Phone: 972-231-8893 
FAX: 866-364-8375 


Client 
SBA 


Designed by 


Bandrade 


Description Face 
or 


Leg 


Offset 
Type 


Offsets: 
Horz 


Lateral 
Vert 


ft 
ft 
ft 


Azimuth 
Adjustment


 
 
° 


Placement 
 
 
 


ft 


 CAAA 
Front 


 
 


ft2 


CAAA 
Side 


 
 


ft2 


Weight 
 
 
 


lb 


0.00 1'' Ice 1.06 0.54 23.36 
(2) LGP 21401 TMA 


(AT&T) 
C From Leg 3.00 


0.00 
0.00 


0.0000 130.00 No Ice 
1/2'' Ice
1'' Ice 


0.82 
0.94 
1.06 


0.35 
0.44 
0.54 


10.00 
15.81 
23.36 


RRUS 11 
(AT&T) 


A From Leg 3.00 
0.00 
0.00 


0.0000 135.00 No Ice 
1/2'' Ice
1'' Ice 


2.52 
2.72 
2.92 


1.02 
1.16 
1.30 


55.00 
74.32 
96.56 


RRUS 11 
(AT&T) 


B From Leg 3.00 
0.00 
0.00 


0.0000 135.00 No Ice 
1/2'' Ice
1'' Ice 


2.52 
2.72 
2.92 


1.02 
1.16 
1.30 


55.00 
74.32 
96.56 


RRUS 11 
(AT&T) 


C From Leg 3.00 
0.00 
0.00 


0.0000 135.00 No Ice 
1/2'' Ice
1'' Ice 


2.52 
2.72 
2.92 


1.02 
1.16 
1.30 


55.00 
74.32 
96.56 


RRUS 12 AWS 
(AT&T) 


A From Leg 3.00 
0.00 
0.00 


0.0000 135.00 No Ice 
1/2'' Ice
1'' Ice 


1.29 
1.43 
1.60 


3.15 
3.36 
3.59 


60.00 
81.22 


107.65 
RRUS 12 AWS 


(AT&T) 
B From Leg 3.00 


0.00 
0.00 


0.0000 135.00 No Ice 
1/2'' Ice
1'' Ice 


1.29 
1.43 
1.60 


3.15 
3.36 
3.59 


60.00 
81.22 


107.65 
RRUS 12 AWS 


(AT&T) 
C From Leg 3.00 


0.00 
0.00 


0.0000 135.00 No Ice 
1/2'' Ice
1'' Ice 


1.29 
1.43 
1.60 


3.15 
3.36 
3.59 


60.00 
81.22 


107.65 
RRUS A2 
(AT&T) 


A From Leg 3.00 
0.00 
0.00 


0.0000 135.00 No Ice 
1/2'' Ice
1'' Ice 


2.07 
2.25 
2.43 


0.50 
0.61 
0.72 


22.04 
34.65 
49.71 


RRUS A2 
(AT&T) 


B From Leg 3.00 
0.00 
0.00 


0.0000 135.00 No Ice 
1/2'' Ice
1'' Ice 


2.07 
2.25 
2.43 


0.50 
0.61 
0.72 


22.04 
34.65 
49.71 


RRUS A2 
(AT&T) 


C From Leg 3.00 
0.00 
0.00 


0.0000 135.00 No Ice 
1/2'' Ice
1'' Ice 


2.07 
2.25 
2.43 


0.50 
0.61 
0.72 


22.04 
34.65 
49.71 


(2) LGP21903 Diplexer 
(AT&T) 


A From Leg 3.00 
0.00 
0.00 


0.0000 135.00 No Ice 
1/2'' Ice
1'' Ice 


0.23 
0.29 
0.36 


0.16 
0.21 
0.28 


5.00 
7.42 
10.91 


(2) LGP21903 Diplexer 
(AT&T) 


B From Leg 3.00 
0.00 
0.00 


0.0000 135.00 No Ice 
1/2'' Ice
1'' Ice 


0.23 
0.29 
0.36 


0.16 
0.21 
0.28 


5.00 
7.42 
10.91 


(2) LGP21903 Diplexer 
(AT&T) 


C From Leg 3.00 
0.00 
0.00 


0.0000 135.00 No Ice 
1/2'' Ice
1'' Ice 


0.23 
0.29 
0.36 


0.16 
0.21 
0.28 


5.00 
7.42 
10.91 


DC6-48-60-18-8F 
(AT&T) 


A From Leg 0.00 
0.00 
0.00 


0.0000 135.00 No Ice 
1/2'' Ice
1'' Ice 


1.56 
1.72 
1.89 


4.78 
5.06 
5.35 


26.20 
63.26 


104.40 
EPBQ-654L8-H6-L2 


(AT&T) 
A From Leg 3.00 


0.00 
0.00 


0.0000 135.00 No Ice 
1/2'' Ice
1'' Ice 


13.24 
13.74 
14.26 


4.96 
5.41 
5.88 


72.80 
144.96 
223.81 


EPBQ-654L8-H8-L2 
(AT&T) 


B From Leg 3.00 
0.00 
0.00 


0.0000 135.00 No Ice 
1/2'' Ice
1'' Ice 


18.09 
18.72 
19.36 


7.03 
7.62 
8.21 


86.00 
179.25 
280.68 


EPBQ-654L8-H8-L2 
(AT&T) 


C From Leg 3.00 
0.00 
0.00 


0.0000 135.00 No Ice 
1/2'' Ice
1'' Ice 


18.09 
18.72 
19.36 


7.03 
7.62 
8.21 


86.00 
179.25 
280.68 


RRUS 32 
(AT&T) 


A From Leg 3.00 
0.00 
0.00 


0.0000 135.00 No Ice 
1/2'' Ice
1'' Ice 


2.32 
2.51 
2.71 


1.65 
1.83 
2.01 


77.00 
97.99 


122.00 
RRUS 32 
(AT&T) 


B From Leg 3.00 
0.00 


0.0000 135.00 No Ice 
1/2'' Ice


2.32 
2.51 


1.65 
1.83 


77.00 
97.99 
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Project 


18-5030 
Date 


16:11:09 07/24/18  
Dallas, TX 75243 


Phone: 972-231-8893 
FAX: 866-364-8375 


Client 
SBA 


Designed by 


Bandrade 


Description Face 
or 


Leg 


Offset 
Type 


Offsets: 
Horz 


Lateral 
Vert 


ft 
ft 
ft 


Azimuth 
Adjustment


 
 
° 


Placement 
 
 
 


ft 


 CAAA 
Front 


 
 


ft2 


CAAA 
Side 


 
 


ft2 


Weight 
 
 
 


lb 


0.00 1'' Ice 2.71 2.01 122.00 
RRUS 32 
(AT&T) 


C From Leg 3.00 
0.00 
0.00 


0.0000 135.00 No Ice 
1/2'' Ice
1'' Ice 


2.32 
2.51 
2.71 


1.65 
1.83 
2.01 


77.00 
97.99 


122.00 
4478 


(AT&T) 
A From Leg 3.00 


0.00 
0.00 


0.0000 135.00 No Ice 
1/2'' Ice
1'' Ice 


1.63 
1.78 
1.95 


1.00 
1.13 
1.27 


60.00 
74.78 
92.08 


4478 
(AT&T) 


B From Leg 3.00 
0.00 
0.00 


0.0000 135.00 No Ice 
1/2'' Ice
1'' Ice 


1.63 
1.78 
1.95 


1.00 
1.13 
1.27 


60.00 
74.78 
92.08 


4478 
(AT&T) 


C From Leg 3.00 
0.00 
0.00 


0.0000 135.00 No Ice 
1/2'' Ice
1'' Ice 


1.63 
1.78 
1.95 


1.00 
1.13 
1.27 


60.00 
74.78 
92.08 


DC6-48-60-18-8C 
(AT&T) 


B From Leg 3.00 
0.00 
0.00 


0.0000 135.00 No Ice 
1/2'' Ice
1'' Ice 


1.56 
1.72 
1.89 


4.78 
5.06 
5.35 


26.20 
63.26 


104.40 
12'  T-Frame 


(AT&T) 
A From Leg 1.50 


0.00 
0.00 


0.0000 137.00 No Ice 
1/2'' Ice
1'' Ice 


13.46 
17.79 
22.12 


6.72 
8.03 
9.34 


260.00 
360.00 
460.00 


12'  T-Frame 
(AT&T) 


B From Leg 1.50 
0.00 
0.00 


0.0000 137.00 No Ice 
1/2'' Ice
1'' Ice 


13.46 
17.79 
22.12 


6.72 
8.03 
9.34 


260.00 
360.00 
460.00 


12'  T-Frame 
(AT&T) 


C From Leg 1.50 
0.00 
0.00 


0.0000 137.00 No Ice 
1/2'' Ice
1'' Ice 


13.46 
17.79 
22.12 


6.72 
8.03 
9.34 


260.00 
360.00 
460.00 


(2) 2-1/2''x6' 
(AT&T) 


A From Leg 1.50 
0.00 
0.00 


0.0000 137.00 No Ice 
1/2'' Ice
1'' Ice 


0.35 
0.42 
0.49 


0.35 
0.42 
0.49 


34.80 
48.72 
62.64 


(2) 2-1/2''x6' 
(AT&T) 


B From Leg 1.50 
0.00 
0.00 


0.0000 137.00 No Ice 
1/2'' Ice
1'' Ice 


0.35 
0.42 
0.49 


0.35 
0.42 
0.49 


34.80 
48.72 
62.64 


(2) 2-1/2''x6' 
(AT&T) 


C From Leg 1.50 
0.00 
0.00 


0.0000 137.00 No Ice 
1/2'' Ice
1'' Ice 


0.35 
0.42 
0.49 


0.35 
0.42 
0.49 


34.80 
48.72 
62.64 


(2) 742 351 
(Metro PCS) 


A From Leg 3.00 
0.00 
0.00 


0.0000 128.00 No Ice 
1/2'' Ice
1'' Ice 


5.39 
5.73 
6.08 


1.73 
2.04 
2.36 


35.30 
62.60 
94.37 


(2) 742 351 
(Metro PCS) 


B From Leg 3.00 
0.00 
0.00 


0.0000 128.00 No Ice 
1/2'' Ice
1'' Ice 


5.39 
5.73 
6.08 


1.73 
2.04 
2.36 


35.30 
62.60 
94.37 


(2) 742 351 
(Metro PCS) 


C From Leg 3.00 
0.00 
0.00 


0.0000 128.00 No Ice 
1/2'' Ice
1'' Ice 


5.39 
5.73 
6.08 


1.73 
2.04 
2.36 


35.30 
62.60 
94.37 


12'  T-Frame 
(Metro PCS) 


A From Leg 1.50 
0.00 
0.00 


0.0000 128.00 No Ice 
1/2'' Ice
1'' Ice 


10.00 
12.50 
15.00 


6.46 
7.92 
9.38 


260.00 
360.00 
460.00 


12'  T-Frame 
(Metro PCS) 


B From Leg 1.50 
0.00 
0.00 


0.0000 128.00 No Ice 
1/2'' Ice
1'' Ice 


10.00 
12.50 
15.00 


6.46 
7.92 
9.38 


260.00 
360.00 
460.00 


12'  T-Frame 
(Metro PCS) 


C From Leg 1.50 
0.00 
0.00 


0.0000 128.00 No Ice 
1/2'' Ice
1'' Ice 


10.00 
12.50 
15.00 


6.46 
7.92 
9.38 


260.00 
360.00 
460.00 


**********                   
Yagi 


(Quinebaug Comm 911) 
C From Leg 0.00 


0.00 
0.00 


0.0000 82.00 No Ice 
1/2'' Ice
1'' Ice 


2.08 
3.78 
5.51 


2.08 
3.78 
5.51 


30.00 
52.87 
85.27 


**********                   
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Dallas, TX 75243 
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FAX: 866-364-8375 


Client 
SBA 


Designed by 


Bandrade 


Description Face 
or 


Leg 


Offset 
Type 


Offsets: 
Horz 


Lateral 
Vert 


ft 
ft 
ft 


Azimuth 
Adjustment


 
 
° 


Placement 
 
 
 


ft 


 CAAA 
Front 


 
 


ft2 


CAAA 
Side 


 
 


ft2 


Weight 
 
 
 


lb 


GPS 
(Verizon) 


A From Leg 3.00 
0.00 
0.00 


0.0000 76.00 No Ice 
1/2'' Ice
1'' Ice 


0.16 
0.21 
0.28 


0.16 
0.21 
0.28 


2.00 
4.00 
6.00 


**********                   
6' Trombone 


(Quinebaug Comm 911) 
B From Leg 0.00 


0.00 
0.00 


0.0000 68.00 No Ice 
1/2'' Ice
1'' Ice 


2.00 
2.83 
3.66 


2.00 
2.83 
3.66 


40.00 
55.00 
70.00 


**********                   


 
 
 
 


 Load Combinations    
 
Comb. 


No. 
Description 


1 Dead Only 
2 1.2 Dead+1.6 Wind 0 deg - No Ice 
3 0.9 Dead+1.6 Wind 0 deg - No Ice 
4 1.2 Dead+1.6 Wind 30 deg - No Ice 
5 0.9 Dead+1.6 Wind 30 deg - No Ice 
6 1.2 Dead+1.6 Wind 60 deg - No Ice 
7 0.9 Dead+1.6 Wind 60 deg - No Ice 
8 1.2 Dead+1.6 Wind 90 deg - No Ice 
9 0.9 Dead+1.6 Wind 90 deg - No Ice 
10 1.2 Dead+1.6 Wind 120 deg - No Ice 
11 0.9 Dead+1.6 Wind 120 deg - No Ice 
12 1.2 Dead+1.6 Wind 150 deg - No Ice 
13 0.9 Dead+1.6 Wind 150 deg - No Ice 
14 1.2 Dead+1.6 Wind 180 deg - No Ice 
15 0.9 Dead+1.6 Wind 180 deg - No Ice 
16 1.2 Dead+1.6 Wind 210 deg - No Ice 
17 0.9 Dead+1.6 Wind 210 deg - No Ice 
18 1.2 Dead+1.6 Wind 240 deg - No Ice 
19 0.9 Dead+1.6 Wind 240 deg - No Ice 
20 1.2 Dead+1.6 Wind 270 deg - No Ice 
21 0.9 Dead+1.6 Wind 270 deg - No Ice 
22 1.2 Dead+1.6 Wind 300 deg - No Ice 
23 0.9 Dead+1.6 Wind 300 deg - No Ice 
24 1.2 Dead+1.6 Wind 330 deg - No Ice 
25 0.9 Dead+1.6 Wind 330 deg - No Ice 
26 1.2 Dead+1.0 Ice+1.0 Temp 
27 1.2 Dead+1.0 Wind 0 deg+1.0 Ice+1.0 Temp 
28 1.2 Dead+1.0 Wind 30 deg+1.0 Ice+1.0 Temp 
29 1.2 Dead+1.0 Wind 60 deg+1.0 Ice+1.0 Temp 
30 1.2 Dead+1.0 Wind 90 deg+1.0 Ice+1.0 Temp 
31 1.2 Dead+1.0 Wind 120 deg+1.0 Ice+1.0 Temp 
32 1.2 Dead+1.0 Wind 150 deg+1.0 Ice+1.0 Temp 
33 1.2 Dead+1.0 Wind 180 deg+1.0 Ice+1.0 Temp 
34 1.2 Dead+1.0 Wind 210 deg+1.0 Ice+1.0 Temp 
35 1.2 Dead+1.0 Wind 240 deg+1.0 Ice+1.0 Temp 
36 1.2 Dead+1.0 Wind 270 deg+1.0 Ice+1.0 Temp 
37 1.2 Dead+1.0 Wind 300 deg+1.0 Ice+1.0 Temp 
38 1.2 Dead+1.0 Wind 330 deg+1.0 Ice+1.0 Temp 
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Comb. 
No. 


Description 


39 Dead+Wind 0 deg - Service 
40 Dead+Wind 30 deg - Service 
41 Dead+Wind 60 deg - Service 
42 Dead+Wind 90 deg - Service 
43 Dead+Wind 120 deg - Service 
44 Dead+Wind 150 deg - Service 
45 Dead+Wind 180 deg - Service 
46 Dead+Wind 210 deg - Service 
47 Dead+Wind 240 deg - Service 
48 Dead+Wind 270 deg - Service 
49 Dead+Wind 300 deg - Service 
50 Dead+Wind 330 deg - Service 


 
 


 Maximum Tower Deflections - Service Wind   
 


Section 
No. 


Elevation 
 


ft 


Horz. 
Deflection 


in 


Gov. 
Load 


Comb. 


Tilt 
 
° 


Twist 
 
° 


T1 160 - 140 3.783 43 0.2145 0.0226 
T2 140 - 120 2.890 43 0.2013 0.0209 
T3 120 - 100 2.082 43 0.1668 0.0168 
T4 100 - 80 1.421 43 0.1332 0.0130 
T5 80 - 60 0.899 43 0.0993 0.0089 
T6 60 - 40 0.513 43 0.0719 0.0063 
T7 40 - 20 0.245 43 0.0452 0.0042 
T8 20 - 10 0.076 43 0.0230 0.0021 
T9 10 - 0 0.024 43 0.0115 0.0011 


      


  
 


 Critical Deflections and Radius of Curvature - Service Wind 
 


Elevation 
 


ft 


Appurtenance Gov. 
Load 


Comb. 


Deflection 
 


in 


Tilt 
 
° 


Twist 
 
° 


Radius of 
Curvature 


ft 
160.00 Lightning Rod 43 3.783 0.2145 0.0226 206357 
158.00 BXA-70080-4CF-EDIN-0 43 3.692 0.2137 0.0225 206357 
148.00 APXV18-209015-C 43 3.242 0.2088 0.0218 85982 
137.00 12'  T-Frame 43 2.762 0.1972 0.0204 45972 
135.00 (2) 7770 43 2.677 0.1940 0.0200 42831 
130.00 (2) LGP 21401 TMA 43 2.470 0.1853 0.0190 36616 
128.00 (2) 742 351 43 2.390 0.1816 0.0185 34553 
82.00 Yagi 43 0.945 0.1024 0.0093 33803 
76.00 GPS 43 0.811 0.0933 0.0083 34849 
68.00 6' Trombone 43 0.652 0.0824 0.0072 38141 


  
 
 


 Maximum Tower Deflections - Design Wind   
 


Section 
No. 


Elevation 
 


ft 


Horz. 
Deflection 


in 


Gov. 
Load 


Comb. 


Tilt 
 
° 


Twist 
 
° 


T1 160 - 140 17.684 11 0.9987 0.1046 
T2 140 - 120 13.499 11 0.9398 0.0964 
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Section 
No. 


Elevation 
 


ft 


Horz. 
Deflection 


in 


Gov. 
Load 


Comb. 


Tilt 
 
° 


Twist 
 
° 


T3 120 - 100 9.715 11 0.7801 0.0778 
T4 100 - 80 6.627 11 0.6228 0.0601 
T5 80 - 60 4.190 11 0.4637 0.0414 
T6 60 - 40 2.391 11 0.3358 0.0291 
T7 40 - 20 1.139 11 0.2112 0.0195 
T8 20 - 10 0.350 11 0.1074 0.0098 
T9 10 - 0 0.109 10 0.0536 0.0049 


      


  
 


 Critical Deflections and Radius of Curvature - Design Wind 
 


Elevation 
 


ft 


Appurtenance Gov. 
Load 


Comb. 


Deflection 
 


in 


Tilt 
 
° 


Twist 
 
° 


Radius of 
Curvature 


ft 
160.00 Lightning Rod 11 17.684 0.9987 0.1046 46643 
158.00 BXA-70080-4CF-EDIN-0 11 17.259 0.9955 0.1041 46643 
148.00 APXV18-209015-C 11 15.147 0.9739 0.1008 19434 
137.00 12'  T-Frame 11 12.896 0.9210 0.0941 10322 
135.00 (2) 7770 11 12.500 0.9068 0.0924 9573 
130.00 (2) LGP 21401 TMA 11 11.533 0.8669 0.0877 8045 
128.00 (2) 742 351 11 11.156 0.8498 0.0857 7562 
82.00 Yagi 11 4.404 0.4784 0.0430 7234 
76.00 GPS 11 3.781 0.4359 0.0383 7462 
68.00 6' Trombone 11 3.039 0.3849 0.0333 8166 


  
 
 


 Bolt Design Data    
 


Section 
No. 


Elevation 
 


ft 


Component 
Type 


Bolt 
Grade 


 


Bolt Size
 


in 


Number
Of 


Bolts 


Maximum
Load 


per Bolt 
lb 


Allowable
Load 


per Bolt 
lb 


Ratio 
Load 


Allowable 


Allowable 
Ratio 


Criteria 


T1 160 Leg A325N 0.7500 4 4657.08 29820.60 
0.156  


1 Bolt Tension 


    Diagonal A325N 0.6250 1 3516.14 5811.33 
0.605  


1 Member Block 
Shear 


    Top Girt A325N 0.6250 1 102.84 5811.33 
0.018  


1 Member Block 
Shear 


T2 140 Leg A325N 0.8750 4 13580.20 40589.10 
0.335  


1 Bolt Tension 


    Diagonal A325N 0.6250 1 6131.89 6830.86 
0.898  


1 Member Block 
Shear 


    Top Girt A325N 0.6250 1 183.54 5811.33 
0.032  


1 Member Block 
Shear 


T3 120 Leg A325N 0.8750 4 23231.30 40589.10 
0.572  


1 Bolt Tension 


    Diagonal A325N 0.6250 1 6751.74 7830.00 
0.862  


1 Member Bearing


T4 100 Leg A325N 1.0000 4 32330.60 53014.40 
0.610  


1 Bolt Tension 


    Diagonal A325N 0.6250 1 7111.87 7830.00 
0.908  


1 Member Bearing


T5 80 Leg A325N 1.0000 6 27305.60 53014.40 
0.515  


1 Bolt Tension 


    Diagonal A325N 0.6250 1 7868.54 11700.00 
0.673  


1 Member Bearing


T6 60 Leg A325N 1.0000 6 32374.20 53014.40 
0.611  


1 Bolt Tension 
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SBA 
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Bandrade 


Section 
No. 


Elevation 
 


ft 


Component 
Type 


Bolt 
Grade 


 


Bolt Size
 


in 


Number
Of 


Bolts 


Maximum
Load 


per Bolt 
lb 


Allowable
Load 


per Bolt 
lb 


Ratio 
Load 


Allowable 


Allowable 
Ratio 


Criteria 


    Diagonal A325N 0.7500 1 9277.95 14137.50 
0.656  


1 Member Bearing


T7 40 Leg A325N 1.0000 6 37892.50 53014.40 
0.715  


1 Bolt Tension 


    Diagonal A325N 0.7500 1 10238.00 14137.50 
0.724  


1 Member Bearing


T8 20 Leg A325N 1.0000 8 30482.40 53014.40 
0.575  


1 Bolt Tension 


    Diagonal A325N 0.7500 1 9964.02 14137.50 
0.705  


1 Member Bearing


T9 10 Diagonal A325N 0.7500 1 10922.80 17892.40 
0.610  


1 Bolt Shear 


                      


 
 
 


 Compression Checks   
 


 


 Leg Design Data (Compression)    
 
Section 


No. 
Elevation 


 
ft 


Size 
 


L 
 


ft 


Lu 


 
ft 


Kl/r 
 


A 
 


in2 


Pu 


 


lb 


Pn 
 


lb 


Ratio 
Pu 


Pn 
T1 160 - 140 ROHN 2.5 STD 20.00 4.00 50.7 


K=1.00 
1.7040 -22201.50 63560.30 0.349 1  


T2 140 - 120 ROHN 3 STD 20.03 5.01 51.7 
K=1.00 


2.2285 -62520.80 82509.00 0.758 1  


T3 120 - 100 ROHN 3.5 EH 20.04 6.68 61.3 
K=1.00 


3.6784 -103909.00 125723.00 0.826 1  


T4 100 - 80 ROHN 4 EH 20.04 6.68 54.3 
K=1.00 


4.4074 -143639.00 159903.00 0.898 1  


T5 80 - 60 ROHN 5 EH 20.04 6.68 43.6 
K=1.00 


6.1120 -182451.00 239378.00 0.762 1  


T6 60 - 40 ROHN 6 EHS 20.04 10.02 54.0 
K=1.00 


6.7133 -216954.00 244047.00 0.889 1  


T7 40 - 20 ROHN 6 EH 20.03 10.02 54.8 
K=1.00 


8.4049 -254899.00 303757.00 0.839 1  


T8 20 - 10 ROHN 6 EH 10.02 10.02 54.8 
K=1.00 


8.4049 -274112.00 303730.00 0.902 1  


T9 10 - 0 ROHN 6 EH 10.02 10.02 54.8 
K=1.00 


8.4049 -291260.00 303730.00 0.959 1  


                    


 
1 P u  / Pn controls 
 
 


 Diagonal Design Data (Compression)    
 
Section 


No. 
Elevation 


 
ft 


Size 
 


L 
 


ft 


Lu 


 
ft 


Kl/r 
 


A 
 


in2 


Pu 


 


lb 


Pn 
 


lb 


Ratio 
Pu 


Pn 
T1 160 - 140 L1 3/4x1 3/4x3/16 7.70 3.59 125.4 0.6211 -3565.06 8788.95 0.406 1  
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Section 
No. 


Elevation 
 


ft 


Size 
 


L 
 


ft 


Lu 


 
ft 


Kl/r 
 


A 
 


in2 


Pu 


 


lb 


Pn 
 


lb 


Ratio 
Pu 


Pn 
K=1.00 


T2 140 - 120 L2x2x3/16 9.72 4.72 143.8 
K=1.00 


0.7148 -6139.73 7810.37 0.786 1  


T3 120 - 100 L2 1/2x2 1/2x3/16 12.28 6.02 146.1 
K=1.00 


0.9023 -6780.02 9552.75 0.710 1  


T4 100 - 80 L2 1/2x2 1/2x3/16 14.07 6.90 167.3 
K=1.00 


0.9023 -7165.40 7279.23 0.984 1  


T5 80 - 60 L3x3x1/4 15.94 7.79 157.9 
K=1.00 


1.4400 -7870.09 13051.40 0.603 1  


T6 60 - 40 L3 1/2x3 1/2x1/4 19.21 9.45 163.4 
K=1.00 


1.6900 -9339.81 14294.60 0.653 1  


T7 40 - 20 L3 1/2x3 1/2x1/4 20.93 10.30 178.0 
K=1.00 


1.6900 -10569.30 12044.30 0.878 1  


T8 20 - 10 L3 1/2x3 1/2x1/4 21.83 10.76 186.1 
K=1.00 


1.6900 -9936.05 11028.70 0.901 1  


T9 10 - 0 L3.5x3.5x1/4 + 
L3.5x3.5x1/4 (C-shape - 


MOD) 


22.76 11.36 88.9 
K=1.00 


1.7056 -10922.80 43089.90 0.253 1  


 


                    


 
1 P u  / Pn controls 
 
 


 Top Girt Design Data (Compression)    
 
Section 


No. 
Elevation 


 
ft 


Size 
 


L 
 


ft 


Lu 


 
ft 


Kl/r 
 


A 
 


in2 


Pu 


 


lb 


Pn 
 


lb 


Ratio 
Pu 


Pn 
T1 160 - 140 L1 3/4x1 3/4x3/16 6.58 6.10 213.2 


K=1.00 
0.6211 -104.51 3088.02 0.034 1  


    KL/R > 200 (C) - 4               
T2 140 - 120 L1 3/4x1 3/4x3/16 6.58 6.10 213.2 


K=1.00 
0.6211 -189.50 3088.02 0.061 1  


    KL/R > 200 (C) - 41               
                    


 
1 P u  / Pn controls 
 
 


 Tension Checks   
 


 


 Leg Design Data (Tension)    
 
Section 


No. 
Elevation 


 
ft 


Size 
 


L 
 


ft 


Lu 


 
ft 


Kl/r 
 


A 
 


in2 


Pu 


 


lb 


Pn 
 


lb 


Ratio 
Pu 


Pn 
T1 160 - 140 ROHN 2.5 STD 20.00 4.00 50.7 1.7040 18628.30 76682.30 0.243 1  


T2 140 - 120 ROHN 3 STD 20.03 5.01 51.7 2.2285 54320.80 100281.00 0.542 1  
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Section 
No. 


Elevation 
 


ft 


Size 
 


L 
 


ft 


Lu 


 
ft 


Kl/r 
 


A 
 


in2 


Pu 


 


lb 


Pn 
 


lb 


Ratio 
Pu 


Pn 


T3 120 - 100 ROHN 3.5 EH 20.04 6.68 61.3 3.6784 92925.10 165529.00 0.561 1  


T4 100 - 80 ROHN 4 EH 20.04 6.68 54.3 4.4074 129322.00 198335.00 0.652 1  


T5 80 - 60 ROHN 5 EH 20.04 6.68 43.6 6.1120 163834.00 275039.00 0.596 1  


T6 60 - 40 ROHN 6 EHS 20.04 10.02 54.0 6.7133 194245.00 302097.00 0.643 1  


T7 40 - 20 ROHN 6 EH 20.03 10.02 54.8 8.4049 227355.00 378222.00 0.601 1  


T8 20 - 10 ROHN 6 EH 10.02 10.02 54.8 8.4049 243859.00 378222.00 0.645 1  


T9 10 - 0 ROHN 6 EH 10.02 10.02 54.8 8.4049 258604.00 378222.00 0.684 1  


                    


 
1 P u  / Pn controls 
 
 


 Diagonal Design Data (Tension)    
 
Section 


No. 
Elevation 


 
ft 


Size 
 


L 
 


ft 


Lu 


 
ft 


Kl/r 
 


A 
 


in2 


Pu 


 


lb 


Pn 
 


lb 


Ratio 
Pu 


Pn 
T1 160 - 140 L1 3/4x1 3/4x3/16 7.70 3.59 82.9 0.3604 3516.14 15675.30 0.224 1  


T2 140 - 120 L2x2x3/16 9.72 4.72 94.1 0.4307 6131.89 18733.90 0.327 1  


T3 120 - 100 L2 1/2x2 1/2x3/16 12.28 6.02 94.7 0.5713 6751.74 24851.10 0.272 1  


T4 100 - 80 L2 1/2x2 1/2x3/16 14.07 6.90 108.3 0.5713 7111.87 24851.10 0.286 1  


T5 80 - 60 L3x3x1/4 15.94 7.79 102.0 0.9394 7868.54 45794.50 0.172 1  


T6 60 - 40 L3 1/2x3 1/2x1/4 19.21 9.45 105.5 1.1034 9277.95 53792.60 0.172 1  


T7 40 - 20 L3 1/2x3 1/2x1/4 20.93 10.30 114.8 1.1034 10238.00 53792.60 0.190 1  


T8 20 - 10 L3 1/2x3 1/2x1/4 21.83 10.76 120.0 1.1034 9964.02 53792.60 0.185 1  


T9 10 - 0 L3.5x3.5x1/4 + 
L3.5x3.5x1/4 (C-shape - 


MOD) 


22.76 11.36 88.9 1.7056 10333.40 76752.00 0.135 1  


 


                    


 
1 P u  / Pn controls 
 
 


 Top Girt Design Data (Tension)    
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Section 
No. 


Elevation 
 


ft 


Size 
 


L 
 


ft 


Lu 


 
ft 


Kl/r 
 


A 
 


in2 


Pu 


 


lb 


Pn 
 


lb 


Ratio 
Pu 


Pn 
T1 160 - 140 L1 3/4x1 3/4x3/16 6.58 6.10 141.7 0.3604 102.84 15675.30 0.007 1  


T2 140 - 120 L1 3/4x1 3/4x3/16 6.58 6.10 141.7 0.3604 183.54 15675.30 0.012 1  


                    


 
1 P u  / Pn controls 
 
 


 Section Capacity Table 
 


Section 
No. 


Elevation 
ft 


Component 
Type 


Size Critical
Element 


P 
lb 


øPallow 


lb 
% 


Capacity 
Pass 
Fail 


T1 160 - 140 Leg ROHN 2.5 STD 2 -22201.50 63560.30 34.9 Pass  
T2 140 - 120 Leg ROHN 3 STD 38 -62520.80 82509.00 75.8 Pass  
T3 120 - 100 Leg ROHN 3.5 EH 68 -103909.00 125723.00 82.6 Pass  
T4 100 - 80 Leg ROHN 4 EH 89 -143639.00 159903.00 89.8 Pass  
T5 80 - 60 Leg ROHN 5 EH 110 -182451.00 239378.00 76.2 Pass  
T6 60 - 40 Leg ROHN 6 EHS 131 -216954.00 244047.00 88.9 Pass  
T7 40 - 20 Leg ROHN 6 EH 146 -254899.00 303757.00 83.9 Pass  
T8 20 - 10 Leg ROHN 6 EH 161 -274112.00 303730.00 90.2 Pass  
T9 10 - 0 Leg ROHN 6 EH 170 -291260.00 303730.00 95.9 Pass  
T1 160 - 140 Diagonal L1 3/4x1 3/4x3/16 10 -3565.06 8788.95 40.6 


60.5 (b) 
Pass  


T2 140 - 120 Diagonal L2x2x3/16 45 -6139.73 7810.37 78.6 
89.8 (b) 


Pass  


T3 120 - 100 Diagonal L2 1/2x2 1/2x3/16 72 -6780.02 9552.75 71.0 
86.2 (b) 


Pass  


T4 100 - 80 Diagonal L2 1/2x2 1/2x3/16 93 -7165.40 7279.23 98.4 Pass  
T5 80 - 60 Diagonal L3x3x1/4 114 -7870.09 13051.40 60.3 


67.3 (b) 
Pass  


T6 60 - 40 Diagonal L3 1/2x3 1/2x1/4 135 -9339.81 14294.60 65.3 
65.6 (b) 


Pass  


T7 40 - 20 Diagonal L3 1/2x3 1/2x1/4 150 -10569.30 12044.30 87.8 Pass  
T8 20 - 10 Diagonal L3 1/2x3 1/2x1/4 165 -9936.05 11028.70 90.1 Pass  
T9 10 - 0 Diagonal L3.5x3.5x1/4 + L3.5x3.5x1/4 


(C-shape - MOD) 
174 -10922.80 43089.90 25.3 


61.0 (b) 
Pass  


T1 160 - 140 Top Girt L1 3/4x1 3/4x3/16 4 -104.51 3088.02 3.4 Pass  
T2 140 - 120 Top Girt L1 3/4x1 3/4x3/16 41 -189.50 3088.02 6.1 Pass  


              Summary   
            Leg (T9) 95.9 Pass  
            Diagonal 


(T4) 
98.4 Pass  


            Top Girt 
(T2) 


6.1 Pass  


            Bolt Checks 90.8 Pass  
      RATING = 98.4 Pass  
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 EXISTING 160 ' SELF SUPPORT TOWER  ANCHOR BOLT CHECK
 REACTIONS ON THE FOUNDATION


 As per Tnx output (see attached)


Down load; Pv 300.213 kips Shear; Vu 30.768 kips


Uplift load; Pup 266.210 kips Moment; M 0 kips ft


 Anchor Rod Data is as per original tower drawing by ROHN, DWG # A991242, dated 4/6/1999


Number of Anchor Rods: Nanchors 8


Diameter of Anchors: Danchors 1in n 8in
1





Area of anchor bolts
Ab


π Danchors
2







4
0.785 in


2



Net Tensile Area of 
Anchors:


Anet
π


4
Danchors


0.9743


n








2


 0.606 in
2





Ultimate Tensile Stress: FUanchors 125ksi (ASTM A354 GR BC)


Saftey Factor for Anchor: ϕt 0.8 (Section 4.9.9, TIA-222-G Addendum 2)


Allowable Axial Load
per Anchor:


Tcap ϕt FUanchors Anet


Tcap 60.574 kips


Interaction Equation for Anchor Rods as per Section 4.9.9, TIA-222-G Addendum 1 and Figure 4.4


For detail type (C) as per 
Figure 4.4


η 0.55


Pu if η 0.5 Pup Pv  266.21 kips


Maximum Load on Anchor: Tmax


Pu


Vu


η



Nanchors



Tmax 40.269 kips


Anchor Rod Capacity:
Tmax


Tcap
66.479 % OK!


Anchor_Rod_Check if Tmax Tcap "OK" "Not OK" 


Anchor_Rod_Check "OK"
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 Summary


- Foundation Reactions from Tower Base-


Shear Vu 30.768 kips


Down load Pv 300.213 kips


Uplift load Pup 266.21 kips


Moment M 0 ft kip


Anchor Rod Check Tmax 40.269 kips < Tcap 60.574 kips


Anchor_Rod_Check if Tmax Tcap "OK" "Not OK" 


Anchor_Rod_Check "OK"


Mathcad Anchor Bolt.xmcd 7/24/2018







Allpro Consulting Group, Inc page 3


Mathcad Anchor Bolt.xmcd 7/24/2018







Allpro Consulting Group, Inc page 4


Mathcad Anchor Bolt.xmcd 7/24/2018







 
 Existing 160 ft  Self Supporting Tower Foundation Check


Customer Name: SBA Communications Corp
Customer Site Number: CT10012-A-01
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 INPUT DATA


- Foundation Reactions- G Code (factered) 


(As per TNX Output) 


Down load; Pv 300.213 kips Shear; S 34.330 kips


Uplift load; Pup 266.210 kips Moment; M 0 ft_K


 MATERIAL & SOIL PARAMETERS


Conforming to the design requirements as in ACI 318


Unit wt. of concrete, γc 0.150kcf


Concrete compressive strength, fc 3000 psi


Rebar yield strength, fy 60000 psi


 Soil data as per Geotechnical report by FDH Engineering Inc. FDH Project No. 16BDCN1600 dated
 03/04/2016.


For Leg A With smallest computed thickness, consider this as worst case


Unit wt. of soil, γs 0.130 kcf Average Soil Weight


Ultimate Bearing Capacity,
Brult 20ksf (as per geotechnical report)


Internal angle of friction for soil, ϕ 40 deg


Cohesion of soil, cu 0 ksf


Coefficient of Friction Cf 0.45


 PRELIMINARY DIMENSIONS


Type of pedestal Pe.t=0 for circular,=1 for rectangular/square Pet 1


Footing Dimensions, LxB L 6 ft B L Thickness of footing, Tf 2.3 ft


Depth of footing, Df 11.8ft Extension above the grade, Exg 1 ft


Pedestal diameter/size Pedsize 3 ft


Depth of soil neglected: Lneg 1 ft


2 of 23
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 CALCULATIONS
 Determine footing size


Pave 6.16ksf average passive pressure on footing. As per Geotechnical Report Figure 2


Calculate safety against overturning and location of resultant on the base


Areaped if Pet 1= Pedsize
2



π


4
Pedsize


2








 Areaped 9 ft
2





 Resisting Moments


N 1 5


Component Down load value, kips Lever arm, ft


Component
N


"Soil Weight"


"Soil Wedge Weight"


"Concrete Weight"


"Passive Pressure"


"Vertical load"


 PDL
N


L B Df Tf  Areaped Df Tf   γs


Df Tf  1


2
 Df Tf  tan ϕ( )  B γs


L B Tf γc Areaped γc Df Exg Tf 


Tf B Pave


Pv


 LEV
N


L


2


L Df Tf  tan ϕ( )


3



L


2


Tf


3


L


2





RM
N


PDL
N


LEV
N





TRM


N


RM
N TRM 1401.314 ft kips


TWT PDL
1


PDL
2


 PDL
3


 PDL
5


 TWT 389.687 kips Total down load


Net soil weight removed Sw1 L B Df γs Sw1 55.224 kips
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 2ft-3.3ft  passive pressure on pedestal As per Geotechnical Report Figure 2


resisting force  Fpr1
0.5ksf 0.9ksf( ) 3.3ft 2ft( ) Pedsize


2
2.73 kips


resisting moment arm Lpr1 Tf 9.5ft
2ft 3.3ft( )


2
 9.15 ft


Mpr1 Fpr1 Lpr1 24.98 kips ft


 3.3ft-9.5ft  passive pressure on pedestal


resisting force  Fpr2
5.7ksf 1.8ksf( ) 9.5ft 3.3ft( ) Pedsize


2
69.75 kips


resisting moment arm Lpr2 Tf 9.5ft
9.5ft 3.3ft( )


2
 5.4 ft


Mpr2 Fpr2 Lpr2 376.65 kips ft


Mpr Mpr1 Mpr2 401.63 kips ft
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Total resisting moment Mr TRM Mpr 1802.943 kip ft


 Overturning Moments


component value, kips lever arm, ft Overturning Moment ft-kips


1) Moment on foundation - - M 0 ft_K


2) Moment due to
horizontal shear


S 34.33 kips Lhs Df Exg Ohs Lhs S Lhs 12.8 ft


Ohs 439.424 ft_K


Total Overturning Moment= Mo M Ohs Mo 439.424 ft_K


 Check Safety Factor against Overturning


SF
0.9Mr


Mo
 SF 3.693 > 1.0        OK!


TWT1 TWT PDL
2


 (exclude soil wedge weight for bearing check)


Mo_red Mo 0.75 Mpr RM
4


  89.322 kip ft (exclude overturning moment resist from lateral force)


Calculate eccentricity, ec ec
Mo_red


TWT1
 ec 0.248 ft ϕbearing 0.75


 Check location of eccentricity and determine pressure distribution under the footing


Lloc
L


6
 Lloc 1 ft For net bearing calcs Tw1 Sw1 Tw1 55.224 kips


Pmax1 if ec Lloc
TWT1


L B
1 6


ec


L
















 4
TWT1


3 B L 2 ec( )














Pmax1 12.485 ksf Gross soil pressure


Pmax2
Tw1


L B













Pmax2 1.534 ksf In-situ soil pressure Pnet Pmax1 Pmax2 Pmax Pnet


Net soil pressure, Pnet 10.951 ksf < ϕbearing Brult 15 ksf
Pnet


ϕbearing Brult
73.009 % OK!


Pmin if ec Lloc
TWT


L B
1 6


ec


L
















 0 ksf







 Pmin 8.14 ksf


 Check for horizontal shear


Ptw PDL
1


PDL
3


 PDL
5


  Cf Pshr 0.75 PDL
4


Ptw 


Pshr 185.308 kips > S 34.33 kips OK!
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 Check for uplift


Number of soil layers NSL 4 j 1 NSL


Neglected soil height Lngl 3.3 ft k 1 NSL


α 0.4 Estimated cohesion i 1 NSL


Height PHI Soil Dens


H
j


1 ft
1 ft


7.5 ft
2.3ft


 ϕ
j


0 deg
30 deg
40 deg
40 deg


 γsj


105 pcf
115 pcf
135 pcf
135pcf





Ks 1 For ϕ=40 


σ1v4
γs1


H
1


 γs2
H


2
 γs3


H
3


 γs4


H
4


2
 SK4 Ks σ1v4


 tan ϕ
4


0.8  SK4 0.867 ksf


Skin friction around Pad


SKFUN4 4 L H
4


 SK4( )


Soil & Soil Wedge Weight
L3 L 2 H


3
 tan ϕ


3  18.586 ft


L2 L3 2 H
2


 tan ϕ
2  19.741 ft


L1 L2 2 H
1


 tan ϕ
1  19.741 ft


For Layer 0-1ft


Vsoil1
1


6
H


1
 L2


2
L2 L1 2 L1


2








Wsoil1 γs1
Vsoil1 Areaped H


1
 


For Layer 1ft-2ft


Vsoil2
1


6
H


2
 L2


2
L2 L3 2 L3


2








Wsoil2 γs2
Vsoil2 Areaped H


2
 


For Layer 2ft-9.5ft


Vsoil3
1


6
H


3
 L


2
L L3 2 L3


2








Wsoil3 γs3
Vsoil3 Areaped H


3
 
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Total uplift resisting force


TWT1 Wsoil1 Wsoil2 Wsoil3 PDL
3


 PDL3 is concrete weight


Pucap 0.75 SKFUN4  0.9 TWT1 Pucap 274.445 kips < Pup 266.21 kips
Pup


Pucap
97 %


 Concrete Design Calculations


 General Input parameters


Concrete Cover, cc 3.0 in


Reduction factors as per respective ACI sections
ϕshear 0.85 as per ACI 9.3.2.3 Reinforced concrete load


factor as per EIA 3.1.13
RCfac 1.0


ϕcompr 0.75 as per ACI 9.3.2.2 (Loads already factored
under TIA/EIA-222-G Code)


ϕaxten 0.9 as per ACI 9.3.2.2 a


 Single shear in footing


Allowable shear stress in concrete for wide beam shear criteria=


νwide 2 ϕshear fc psi νwide 93.113 psi


Effective depth of steel= d Tf cc d 24.6 in


Leff if ec Lloc L L 2 ec  Leff 6 ft


Factor load Pmaxf Pmax RCfac Pminf Pmin RCfac


shear on the face of concrete=


Shearwide
L Pedsize


2
d












B


Pmaxf Pmaxf
Pmaxf Pminf


Leff


L Pedsize


2
d


























2














 Shearwide 36.565 kips


Area of concrete in shear= Ashear B d Ashear 1771.2 in
2





Shear stress acting on concrete face= νact1
Shearwide


Ashear
 νact1 20.644 psi < νwide 93.113 psi O.K!
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 Punching or two way shear in footing


Calculate allowable shear stress in concrete for punching/two way shear


β
L


B
 β 1 νpunch if 2


4


β








ϕshear fc psi 4 ϕshear fc psi 2
4


β








ϕshear fc psi 4 ϕshear fc psi







νpunch if 2
4


β








ϕshear fc psi 4 ϕshear fc psi 2
4


β








ϕshear fc psi 4 ϕshear fc psi










νpunch 186.226 psi
Areacol if Pet 0=


π


4
Pedsize d 2 Pedsize d 2










Pavg
Pmaxf Pminf


2



Pericol if Pet 0= 2 π
Pedsize d


2
 4 Pedsize d 













Factor vertical load Pvf RCfac Pv


Shear stress acting on the concrete face=


νact
Pvf Areacol Pavg


Pericol d
 νact 9.521 psi < νpunch 186.226 psi O.K!


 Design pedestal steel


Effective diameter/size= Deff Pedsize cc 2 Deff 30 in h Pedsize h 36 in


Dpier Pedsize


Effective pier diameter Deff Dpier cc 2 Deff 2.5 ft


- Minimum required area of steel per ACI-


Areastlmin 0.005
π


4
 Dpier


2
 -(ACI 10.8.4) & (ACI 10.9.1)


Areastlmin 5.089 in
2





 -Rebar details-


Selected rebar size dbar 8
 -Rebar details-


No 0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18( )T


db 0 0 0 0.375 0.5 0.625 0.75 0.875 1.00 1.125 1.25 1.41 0 0 1.693 0 0 0 2.257( )T in


Ab 0 0 0 0.11 0.20 0.31 0.44 0.60 0.79 1.00 1.27 1.56 0 0 2.25 0 0 0 4.00( )T in
2





B dbar dbB
1 in Bar area= Areaabar AbB


 Areaabar 0.79 in
2





 -Number of vertical rebars required-


NRB ceil
Areastlmin


Areaabar












 NRB 7 Areastluse Areaabar NRB Areastluse 5.53 in
2





Rebar used NRB 12 Areastluse1 Areaabar NRB 9.48 in
2


 OK
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Mn 4397.098 in kips


0.9 Mn 329.782 kips ft > Mo_red 89.322 kips ft OK 


Use (NRB 12 ) dbar 8 vertical bars 


Vertical bar spacing Sbar Deff
π


NRB
 dbB


 Sbar 6.854 in


 Check pedestal in compression
Allowable compressive load on column ACI 10.15= Pcomp ϕcompr 0.85 fc Areaped


Pcomp 2478.6 kips > Pv 300.213 kips  O.K!


SPREAD FOOTING CHECK SUMMARY


Safety Factor against Overturning SF 3.693 > 1.0        O.K!
1.0


SF
27.081 %


Uplift Pucap 274.445 kips
> Pup 266.21 kips


Pup


Pucap
97 % OK


Net soil pressure, Pnet 10.951 ksf < ϕbearing Brult 15 ksf OK Pnet


ϕbearing Brult
73.009 %


S


Pshr
18.526 %


Check for horizontal
shear


Pshr 185.308 kips > S 34.33 kips OK


 Check pedestal in compression


Allowable compressive load on column ACI 10.15= Pcomp 2478.6 kips > Pv 300.213 kips


Pv


Pcomp
12.112 %
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================================================================================


                     LPile for Windows, Version 2018-10.006


                 Analysis of Individual Piles and Drilled Shafts
                Subjected to Lateral Loading Using the p-y Method
                           © 1985-2018 by Ensoft, Inc.
                               All Rights Reserved


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


This copy of LPile is being used by:


Bryan Andrade
Allpro


Serial Number of Security Device: 293771711


This copy of LPile is licensed for exclusive use by:


Allpro Consulting Group, Inc., D


Use of this program by any entity other than Allpro Consulting Group, Inc., D
is a violation of the software license agreement.


--------------------------------------------------------------------------------
                             Files Used for Analysis
--------------------------------------------------------------------------------


Path to file locations:
\\Helios2\p\2018\Structural\18-5030 CT10012-A-01 Griswold 2, CT SA SBA 162 SST AT&T\L-Pile\


Name of input data file:      
CT10012-A-01 Foundation.lp10


Name of output report file:   
CT10012-A-01 Foundation.lp10


Name of plot output file:     
CT10012-A-01 Foundation.lp10


Name of runtime message file: 
CT10012-A-01 Foundation.lp10


--------------------------------------------------------------------------------
                            Date and Time of Analysis
--------------------------------------------------------------------------------


               Date:  July 24, 2018               Time:  16:17:09


--------------------------------------------------------------------------------
                                  Problem Title
--------------------------------------------------------------------------------
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Job Number:
Client:
Engineer:
Description:


--------------------------------------------------------------------------------
                          Program Options and Settings
--------------------------------------------------------------------------------


Computational Options:
 - Compute nonlinear bending properties of pile only
Engineering Units Used for Data Input and Computations:
 - US Customary System Units (pounds, feet, inches)


Output Options:
 - Output files use decimal points to denote decimal symbols.
 - Print using wide report formats


--------------------------------------------------------------------------------
                     Pile Structural Properties and Geometry
--------------------------------------------------------------------------------


Number of pile sections defined                        =            1
Total length of pile                                   =        0.000 ft
Depth of ground surface below top of pile              =       0.0000 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           36.0000
  2             0.000           36.0000


Input Structural Properties for Pile Sections:
----------------------------------------------


Pile Section No. 1:


   Section 1 is a round drilled shaft, bored pile, or CIDH pile
   Length of section                                   =       0.0000 ft
   Shaft Diameter                                      =    36.000000 in
   Shear capacity of section                           =       0.0000 lbs


--------------------------------------------------------------------------------
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     Computations of Nominal Moment Capacity and Nonlinear Bending Stiffness
--------------------------------------------------------------------------------


Axial thrust force values were determined from input values


Number of Pile Sections Analyzed = 1


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


Dimensions and Properties of Drilled Shaft (Bored Pile):
--------------------------------------------------------


Length of Section                                      =       0.0000 ft
Shaft Diameter                                         =    36.000000 in
Concrete Cover Thickness (to edge of long. rebar)      =     3.498537 in
Number of Reinforcing Bars                             =           12 bars   
Yield Stress of Reinforcing Bars                       =       60000. psi
Modulus of Elasticity of Reinforcing Bars              =    29000000. psi
Gross Area of Shaft                                    =        1018. sq. in.
Total Area of Reinforcing Steel                        =     9.480000 sq. in.
Area Ratio of Steel Reinforcement                      =         0.93 percent
Edge-to-Edge Bar Spacing                               =     6.247690 in
Maximum Concrete Aggregate Size                        =     0.750000 in
Ratio of Bar Spacing to Aggregate Size                 =         8.33
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    =     3140.210 kips    
Tensile Load for Cracking of Concrete                  =     -396.941 kips    
Nominal Axial Tensile Capacity                         =     -568.800 kips    


Reinforcing Bar Dimensions and Positions Used in Computations:


     Bar          Bar Diam.      Bar Area          X              Y     
    Number         inches         sq. in.        inches         inches  
  ----------     ----------     ----------     ----------     ----------
      1            1.000000       0.790000      14.001463        0.00000
      2            1.000000       0.790000      12.125622       7.000731
      3            1.000000       0.790000       7.000731      12.125622
      4            1.000000       0.790000        0.00000      14.001463
      5            1.000000       0.790000      -7.000731      12.125622
      6            1.000000       0.790000     -12.125622       7.000731
      7            1.000000       0.790000     -14.001463        0.00000
      8            1.000000       0.790000     -12.125622      -7.000731
      9            1.000000       0.790000      -7.000731     -12.125622
     10            1.000000       0.790000        0.00000     -14.001463
     11            1.000000       0.790000       7.000731     -12.125622
     12            1.000000       0.790000      12.125622      -7.000731


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


Minimum spacing between any two bars not equal to zero =  6.248 inches
between bars 7 and 8.


Ratio of bar spacing to maximum aggregate size = 8.33
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Concrete Properties:
--------------------


Compressive Strength of Concrete                       =        3000. psi
Modulus of Elasticity of Concrete                      =     3122019. psi
Modulus of Rupture of Concrete                         =  -410.791918 psi
Compression Strain at Peak Stress                      =     0.001634
Tensile Strain at Fracture of Concrete                 =   -0.0001160
Maximum Coarse Aggregate Size                          =     0.750000 in


Input Axial Thrust Forces:
--------------------------


Number of Axial Thrust Force Values Determined from Input Data = 2


   Number     Axial Thrust Force
                   kips
   ------     ------------------
      1             -266.210
      2              300.213


Definitions of Run Messages and Notes:
--------------------------------------


  C = concrete in section has cracked in tension.
  Y = stress in reinforcing steel has reached yield stress.
  T = ACI 318 criteria for tension-controlled section met, tensile strain in 
      reinforcement exceeds 0.005 while simultaneously compressive strain in 
      concrete more than 0.003. See ACI 318, Section 10.3.4.
  Z = depth of tensile zone in concrete section is less than 10 percent of 
      section depth.


Bending Stiffness (EI) = Computed Bending Moment / Curvature.
Position of neutral axis is measured from edge of compression side of pile.
Compressive stresses and strains are positive in sign.
Tensile stresses and strains are negative in sign.


Axial Thrust Force =   -266.210 kips    


    Bending       Bending       Bending      Depth to      Max Comp      Max Tens      Max Conc
Max Steel  Run
   Curvature      Moment       Stiffness      N Axis        Strain        Strain        Stress
Stress    Msg
    rad/in.       in-kip        kip-in2         in           in/in         in/in          ksi
ksi        
------------- ------------- ------------- ------------- ------------- ------------- ------------- --
----------- ---
  6.25000E-07   196.2061055
313929769.   -91.1910123   -0.00005699   -0.00007949    -0.2060852    -2.3020746    
   0.00000125   392.3823028
313905842.   -36.6179318   -0.00004577   -0.00009077    -0.1665682    -2.6258750    
   0.00000188   588.5456503
313891014.   -18.4368926   -0.00003457    -0.0001021    -0.1268411    -2.9502185    
   0.00000250   588.5456503    235418260.  -369.3257927    -0.0009233    -0.0010133
    0.00000   -29.3730700 C  
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   0.00000313   588.5456503    188334608.  -291.8603482    -0.0009121    -0.0010246
    0.00000   -29.6960315 C  
   0.00000375   588.5456503    156945507.  -240.2167186    -0.0009008    -0.0010358
    0.00000   -30.0189931 C  
   0.00000438   588.5456503    134524720.  -203.3284117    -0.0008896    -0.0010471
    0.00000   -30.3419547 C  
   0.00000500   588.5456503    117709130.  -175.6621815    -0.0008783    -0.0010583
    0.00000   -30.6649163 C  
   0.00000563   588.5456503    104630338.  -154.1440025    -0.0008671    -0.0010696
    0.00000   -30.9878779 C  
   0.00000625   588.5456503     94167304.  -136.9294592    -0.0008558    -0.0010808
    0.00000   -31.3108395 C  
   0.00000688   588.5456503     85606640.  -122.8448330    -0.0008446    -0.0010921
    0.00000   -31.6338011 C  
   0.00000750   588.5456503     78472753.  -111.1076444    -0.0008333    -0.0011033
    0.00000   -31.9567626 C  
   0.00000813   588.5456503     72436388.  -101.1761772    -0.0008221    -0.0011146
    0.00000   -32.2797242 C  
   0.00000875   588.5456503     67262360.   -92.6634910    -0.0008108    -0.0011258
    0.00000   -32.6026858 C  
   0.00000938   588.5456503     62778203.   -85.2858296    -0.0007996    -0.0011371
    0.00000   -32.9256476 C  
   0.00001000   588.5456503     58854565.   -78.8303759    -0.0007883    -0.0011483
    0.00000   -33.2486090 C  
   0.00001063   588.5456503     55392532.   -73.1343873    -0.0007771    -0.0011596
    0.00000   -33.5715707 C  
   0.00001125   588.5456503     52315169.   -68.0712864    -0.0007658    -0.0011708
    0.00000   -33.8945321 C  
   0.00001188   588.5456503     49561739.   -63.5411434    -0.0007546    -0.0011821
    0.00000   -34.2174938 C  
   0.00001250   588.5456503     47083652.   -59.4640147    -0.0007433    -0.0011933
    0.00000   -34.5404555 C  
   0.00001313   588.5456503     44841573.   -55.7751841    -0.0007320    -0.0012045
    0.00000   -34.8634169 C  
   0.00001375   588.5456503     42803320.   -52.4217016    -0.0007208    -0.0012158
    0.00000   -35.1863785 C  
   0.00001438   588.5456503     40942306.   -49.3598263    -0.0007095    -0.0012270
    0.00000   -35.5093400 C  
   0.00001500   588.5456503     39236377.   -46.5531073    -0.0006983    -0.0012383
    0.00000   -35.8323018 C  
   0.00001563   588.5456503     37666922.   -43.9709258    -0.0006870    -0.0012495
    0.00000   -36.1552632 C  
   0.00001625   588.5456503     36218194.   -41.5873737    -0.0006758    -0.0012608
    0.00000   -36.4782245 C  
   0.00001688   588.5456503     34876779.   -39.3803810    -0.0006645    -0.0012720
    0.00000   -36.8011863 C  
   0.00001750   588.5456503     33631180.   -37.3310306    -0.0006533    -0.0012833
    0.00000   -37.1241476 C  
   0.00001813   588.5456503     32471484.   -35.4230147    -0.0006420    -0.0012945
    0.00000   -37.4471096 C  
   0.00001875   588.5456503     31389101.   -33.6421999    -0.0006308    -0.0013058
    0.00000   -37.7700712 C  
   0.00001938   588.5456503     30376550.   -31.9762764    -0.0006195    -0.0013170
    0.00000   -38.0930327 C  
   0.00002000   588.5456503     29427283.   -30.4144731    -0.0006083    -0.0013283
    0.00000   -38.4159944 C  
   0.00002063   588.5456503     28535547.   -28.9473245    -0.0005970    -0.0013395
    0.00000   -38.7389558 C  
   0.00002125   588.5456503     27696266.   -27.5664788    -0.0005858    -0.0013508
    0.00000   -39.0619176 C  
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   0.00002188   589.9383294     26968609.   -26.2645385    -0.0005745    -0.0013620
    0.00000   -39.3848791 C  
   0.00002250   606.7828356     26968126.   -25.0349283    -0.0005633    -0.0013733
    0.00000   -39.7078406 C  
   0.00002313   623.6273417     26967669.   -23.8717835    -0.0005520    -0.0013845
    0.00000   -40.0308023 C  
   0.00002375   640.4718479     26967236.   -22.7698568    -0.0005408    -0.0013958
    0.00000   -40.3537638 C  
   0.00002438   657.3163540     26966825.   -21.7244392    -0.0005295    -0.0014070
    0.00000   -40.6767254 C  
   0.00002563   691.0053664     26966063.   -19.7865920    -0.0005070    -0.0014295
    0.00000   -41.3226486 C  
   0.00002688   724.6943787     26965372.   -18.0290095    -0.0004845    -0.0014520
    0.00000   -41.9685717 C  
   0.00002813   758.3833910     26964743.   -16.4276567    -0.0004620    -0.0014745
    0.00000   -42.6144949 C  
   0.00002938   792.0724033     26964167.   -14.9625892    -0.0004395    -0.0014970
    0.00000   -43.2604181 C  
   0.00003063   825.7614156     26963638.   -13.6171190    -0.0004170    -0.0015195
    0.00000   -43.9063412 C  
   0.00003188   859.4504279     26963151.   -12.3771759    -0.0003945    -0.0015420
    0.00000   -44.5522645 C  
   0.00003313   893.1394402     26962700.   -11.2308135    -0.0003720    -0.0015645
    0.00000   -45.1981876 C  
   0.00003438   926.8284526     26962282.   -10.1678228    -0.0003495    -0.0015870
    0.00000   -45.8441107 C  
   0.00003563   960.5174649     26961894.    -9.1794280    -0.0003270    -0.0016095
    0.00000   -46.4900339 C  
   0.00003688   994.2064772     26961532.    -8.2580430    -0.0003045    -0.0016320
    0.00000   -47.1359571 C  
   0.00003813         1028.     26961193.    -7.3970766    -0.0002820    -0.0016545
    0.00000   -47.7818803 C  
   0.00003938         1062.     26960876.    -6.5907749    -0.0002595    -0.0016770
    0.00000   -48.4278034 C  
   0.00004063         1095.     26960579.    -5.8340916    -0.0002370    -0.0016995
    0.00000   -49.0737266 C  
   0.00004188         1129.     26960299.    -5.1225835    -0.0002145    -0.0017220
    0.00000   -49.7196498 C  
   0.00004313         1163.     26960036.    -4.4523223    -0.0001920    -0.0017445
    0.00000   -50.3655729 C  
   0.00004438         1196.     26959787.    -3.8198222    -0.0001695    -0.0017670
    0.00000   -51.0114961 C  
   0.00004563         1230.     26959552.    -3.2219797    -0.0001470    -0.0017895
    0.00000   -51.6574193 C  
   0.00004688         1264.     26959330.    -2.6560221    -0.0001245    -0.0018120
    0.00000   -52.3033424 C  
   0.00004813         1297.     26959119.    -2.1194649    -0.0001020    -0.0018345
    0.00000   -52.9492656 C  
   0.00004938         1331.     26958918.    -1.6100752   -0.00007950    -0.0018570
    0.00000   -53.5951887 C  
   0.00005063         1365.     26958728.    -1.1258405   -0.00005700    -0.0018795
    0.00000   -54.2411119 C  
   0.00005188         1398.     26958547.    -0.6649424   -0.00003449    -0.0019020
    0.00000   -54.8870351 C  
   0.00005313         1432.     26958374.    -0.2257337   -0.00001199    -0.0019245
    0.00000   -55.5329583 C  
   0.00005438         1466.     26959673.     0.1929828    0.00001049    -0.0019470
  0.0025924   -56.1793525 C  
   0.00005563         1503.     27011667.     0.5824859    0.00003240    -0.0019701
  0.0816678   -56.8425149 C  
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   0.00005688         1543.     27132489.     0.9400002    0.00005346    -0.0019940
  0.1566634   -57.5301995 C  
   0.00005813         1588.     27317171.     1.2674049    0.00007367    -0.0020188
  0.2276600   -58.2427179 C  
   0.00005938         1637.     27567579.     1.5649680    0.00009292    -0.0020446
  0.2944347   -58.9828830 C  
   0.00006063         1689.     27864273.     1.8375567     0.0001114    -0.0020711
  0.3577411   -59.7453841 CY 
   0.00006188         1744.     28189990.     2.0897335     0.0001293    -0.0020982
  0.4183174   -60.0000000 CY 
   0.00006313         1801.     28535438.     2.3243719     0.0001467    -0.0021258
  0.4765857   -60.0000000 CY 
   0.00006438         1862.     28918500.     2.5377335     0.0001634    -0.0021541
  0.5315803   -60.0000000 CY 
   0.00006563         1923.     29298701.     2.7400486     0.0001798    -0.0021827
  0.5853383   -60.0000000 CY 
   0.00006688         1986.     29701032.     2.9258193     0.0001957    -0.0022118
  0.6365466   -60.0000000 CY 
   0.00006813         2050.     30096875.     3.1025813     0.0002114    -0.0022411
  0.6867246   -60.0000000 CY 
   0.00006938         2116.     30507097.     3.2656101     0.0002266    -0.0022709
  0.7347342   -60.0000000 CY 
   0.00007063         2182.     30901108.     3.4232121     0.0002418    -0.0023007
  0.7823170   -60.0000000 CY 
   0.00007188         2250.     31307182.     3.5661968     0.0002563    -0.0023312
  0.8273429   -60.0000000 CY 
   0.00007313         2314.     31651152.     3.6998889     0.0002706    -0.0023619
  0.8709105   -60.0000000 CY 
   0.00007438         2374.     31920796.     3.8195695     0.0002841    -0.0023934
  0.9118683   -60.0000000 CY 
   0.00007938         2599.     32747867.     4.2186907     0.0003349    -0.0025226
  1.0619142   -60.0000000 CY 
   0.00008438         2745.     32536284.     4.4580634     0.0003761    -0.0026614
  1.1793201   -60.0000000 CY 
   0.00008938         2875.     32162989.     4.6432063     0.0004150    -0.0028025
  1.2862549   -60.0000000 CY 
   0.00009438         3004.     31826279.     4.8088322     0.0004538    -0.0029437
  1.3899792   -60.0000000 CY 
   0.00009938         3133.     31525976.     4.9536190     0.0004923    -0.0030852
  1.4893851   -60.0000000 CY 
    0.0001044         3247.     31104284.     5.0660673     0.0005288    -0.0032287
  1.5807589   -60.0000000 CY 
    0.0001094         3305.     30220801.     5.1097703     0.0005589    -0.0033786
  1.6535936   -60.0000000 CY 
    0.0001144         3358.     29359384.     5.1440863     0.0005884    -0.0035291
  1.7229848   -60.0000000 CY 
    0.0001194         3410.     28568469.     5.1764992     0.0006179    -0.0036796
  1.7908106   -60.0000000 CY 
    0.0001244         3463.     27839526.     5.2072571     0.0006477    -0.0038298
  1.8570540   -60.0000000 CY 
    0.0001294         3515.     27165730.     5.2353464     0.0006773    -0.0039802
  1.9213484   -60.0000000 CY 
    0.0001344         3566.     26540854.     5.2613054     0.0007070    -0.0041305
  1.9837702   -60.0000000 CY 
    0.0001394         3618.     25959350.     5.2862148     0.0007368    -0.0042807
  2.0445665   -60.0000000 CY 
    0.0001444         3670.     25416687.     5.3101992     0.0007667    -0.0044308
  2.1037196   -60.0000000 CY 
    0.0001494         3721.     24908941.     5.3333670     0.0007967    -0.0045808
  2.1612116   -60.0000000 CY 
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    0.0001544         3772.     24432693.     5.3558132     0.0008268    -0.0047307
  2.2170237   -60.0000000 CY 
    0.0001594         3821.     23975855.     5.3759448     0.0008568    -0.0048807
  2.2706530   -60.0000000 CY 
    0.0001644         3861.     23486828.     5.3844283     0.0008851    -0.0050324
  2.3193858   -60.0000000 CY 
    0.0001694         3884.     22931183.     5.3745242     0.0009103    -0.0051872
  2.3613097   -60.0000000 CY 
    0.0001744         3899.     22360067.     5.3562361     0.0009340    -0.0053435
  2.3993383   -60.0000000 CY 
    0.0001794         3913.     21814314.     5.3380615     0.0009575    -0.0055000
  2.4359409   -60.0000000 CY 
    0.0001844         3927.     21297770.     5.3211991     0.0009811    -0.0056564
  2.4714857   -60.0000000 CY 
    0.0001894         3941.     20808118.     5.3055490     0.0010047    -0.0058128
  2.5059648   -60.0000000 CY 
    0.0001944         3954.     20343279.     5.2910217     0.0010284    -0.0059691
  2.5393697   -60.0000000 CY 
    0.0001994         3968.     19901380.     5.2775369     0.0010522    -0.0061253
  2.5716923   -60.0000000 CY 
    0.0002044         3981.     19480733.     5.2650221     0.0010760    -0.0062815
  2.6029239   -60.0000000 CY 
    0.0002094         3995.     19079813.     5.2534119     0.0010999    -0.0064376
  2.6330559   -60.0000000 CY 
    0.0002144         4008.     18697233.     5.2426470     0.0011239    -0.0065936
  2.6620793   -60.0000000 CY 
    0.0002194         4022.     18331737.     5.2326739     0.0011479    -0.0067496
  2.6899852   -60.0000000 CY 
    0.0002244         4035.     17982177.     5.2234438     0.0011720    -0.0069055
  2.7167642   -60.0000000 CY 
    0.0002294         4048.     17647435.     5.2143974     0.0011961    -0.0070614
  2.7422798   -60.0000000 CY 
    0.0002344         4061.     17326593.     5.2057194     0.0012201    -0.0072174
  2.7665870   -60.0000000 CY 
    0.0002394         4074.     17018822.     5.1977162     0.0012442    -0.0073733
  2.7897631   -60.0000000 CY 
    0.0002444         4087.     16723315.     5.1903514     0.0012684    -0.0075291
  2.8117976   -60.0000000 CY 
    0.0002494         4100.     16439330.     5.1835916     0.0012927    -0.0076848
  2.8326796   -60.0000000 CY 
    0.0002544         4112.     16166183.     5.1774062     0.0013170    -0.0078405
  2.8523980   -60.0000000 CY 
    0.0002594         4125.     15903242.     5.1717671     0.0013414    -0.0079961
  2.8709414   -60.0000000 CY 
    0.0002644         4137.     15649924.     5.1666487     0.0013659    -0.0081516
  2.8882980   -60.0000000 CY 
    0.0002694         4150.     15405688.     5.1620270     0.0013905    -0.0083070
  2.9044560   -60.0000000 CY 
    0.0002744         4162.     15170032.     5.1578805     0.0014152    -0.0084623
  2.9194030   -60.0000000 CY 
    0.0003044         4235.     13912350.     5.1419575     0.0015651    -0.0093924
  2.9829189   -60.0000000 CY 
    0.0003344         4303.     12868432.     5.1386618     0.0017182    -0.0103193
  2.9949122   -60.0000000 CY 
    0.0003644         4343.     11918526.     5.1061336     0.0018605    -0.0112570
  2.9937215   -60.0000000 CY 
    0.0003944         4356.     11046128.     5.0454911     0.0019898    -0.0122077
  2.9997259   -60.0000000 CY 
    0.0004244         4364.     10283781.     4.9913435     0.0021182    -0.0131593
  2.9971816   -60.0000000 CY 
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    0.0004544         4371.      9620060.     4.9482795     0.0022484    -0.0141091     2.9912130
60.0000000 CY 
    0.0004844         4377.      9036898.     4.9139328     0.0023802    -0.0150573     2.9983715
60.0000000 CY 
    0.0005144         4383.      8520276.     4.8867793     0.0025136    -0.0160039     2.9902808
60.0000000 CY 
    0.0005444         4387.      8059499.     4.8651714     0.0026485    -0.0169490     2.9955460
60.0000000 CY 
    0.0005744         4392.      7645810.     4.8457017     0.0027832    -0.0178943     2.9974183
60.0000000 CY 
    0.0006044         4395.      7272232.     4.8299685     0.0029191    -0.0188384     2.9815361
60.0000000 CY 
    0.0006344         4398.      6933508.     4.8174415     0.0030561    -0.0197814     2.9956880
60.0000000 CYT
    0.0006644         4401.      6624860.     4.8078869     0.0031942    -0.0207233     2.9987446
60.0000000 CYT
    0.0006944         4404.      6342234.     4.8014124     0.0033340    -0.0216635     2.9843000
60.0000000 CYT
    0.0007244         4406.      6082728.     4.7967241     0.0034746    -0.0226029     2.9851983
60.0000000 CYT
    0.0007544         4408.      5843564.     4.7936913     0.0036162    -0.0235413     2.9967060
60.0000000 CYT
    0.0007844         4410.      5622363.     4.7923098     0.0037590    -0.0244785     2.9984221
60.0000000 CYT
    0.0008144         4412.      5417041.     4.7927864     0.0039031    -0.0254144     2.9853033
60.0000000 CYT


Axial Thrust Force =    300.213 kips    


    Bending       Bending       Bending      Depth to      Max Comp      Max Tens      Max Conc
Max Steel  Run
   Curvature      Moment       Stiffness      N Axis        Strain        Strain        Stress
Stress    Msg
    rad/in.       in-kip        kip-in2         in           in/in         in/in          ksi
ksi        
------------- ------------- ------------- ------------- ------------- ------------- ------------- --
----------- ---
  6.25000E-07   195.1345530    312215285.   141.4561340    0.00008841    0.00006591     0.3155488
2.5606299    
   0.00000125   390.2891877    312231350.    79.7507027    0.00009969    0.00005469     0.3542034
2.8844380    
   0.00000188   585.4308580    312229791.    59.1922663     0.0001110    0.00004349     0.3926422
3.2087920    
   0.00000250   780.5530925    312221237.    48.9205792     0.0001223    0.00003230     0.4308637
3.5336920    
   0.00000313   975.6494186    312207814.    42.7635926     0.0001336    0.00002114     0.4688665
3.8591381    
   0.00000375         1171.    312190230.    38.6639570     0.0001450    0.00000999     0.5066492
4.1851303    
   0.00000438         1366.    312168786.    35.7399512     0.0001564   -0.00000114     0.5442103
4.5116688    
   0.00000500         1561.    312135672.    33.5505915     0.0001678   -0.00001225     0.5815465
4.8387358    
   0.00000563         1755.    312060767.    31.8504564     0.0001792   -0.00002334     0.6186464
5.1662432    
   0.00000625         1950.    311926790.    30.4922531     0.0001906   -0.00003442     0.6554982
5.4940959    
   0.00000688         2143.    311731455.    29.3823656     0.0002020   -0.00004550     0.6920930
5.8222217    
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   0.00000750         2336.    311479078.    28.4584757     0.0002134   -0.00005656     0.7284242
6.1505685    
   0.00000813         2528.    311175786.    27.6774937     0.0002249   -0.00006762     0.7644871
6.4790970    
   0.00000875         2720.    310828020.    27.0086813     0.0002363   -0.00007867     0.8002780
6.8077779    
   0.00000938         2910.    310441748.    26.4295233     0.0002478   -0.00008972     0.8357941
7.1365892    
   0.00001000         3100.    310022234.    25.9231515     0.0002592    -0.0001008     0.8710332
7.4655140    
   0.00001063         3289.    309574013.    25.4766794     0.0002707    -0.0001118     0.9059937
7.7945394    
   0.00001125         3289.    292375457.    23.5601428     0.0002651    -0.0001399     0.8883100
7.6277716 C  
   0.00001188         3289.    276987275.    23.0520836     0.0002737    -0.0001538     0.9146652
7.8765738 C  
   0.00001250         3289.    263137911.    22.5853174     0.0002823    -0.0001677     0.9404930
8.1219276 C  
   0.00001313         3289.    250607534.    22.1542772     0.0002908    -0.0001817     0.9658134
8.3639592 C  
   0.00001375         3289.    239216283.    21.7539568     0.0002991    -0.0001959     0.9906273
8.6026153 C  
   0.00001438         3289.    228815575.    21.3814019     0.0003074    -0.0002101     1.0149864
8.8383345 C  
   0.00001500         3289.    219281593.    21.0338309     0.0003155    -0.0002245     1.0389269
9.0714165 C  
   0.00001563         3289.    210510329.    20.7085516     0.0003236    -0.0002389     1.0624678
9.3020000 C  
   0.00001625         3289.    202413778.    20.4026858     0.0003315    -0.0002535     1.0855992
9.5299407 C  
   0.00001688         3289.    194916971.    20.1150390     0.0003394    -0.0002681     1.1083733
9.7557097 C  
   0.00001750         3318.    189573275.    19.8441919     0.0003473    -0.0002827     1.1308211
9.9795774 C  
   0.00001813         3372.    186046507.    19.5889729     0.0003551    -0.0002974     1.1529755
10.2018414 C  
   0.00001875         3425.    182679045.    19.3464436     0.0003627    -0.0003123     1.1747655
10.4217538 C  
   0.00001938         3477.    179478447.    19.1166799     0.0003704    -0.0003271     1.1962672
10.6400470 C  
   0.00002000         3529.    176447508.    18.8997251     0.0003780    -0.0003420     1.2175537
10.8574406 C  
   0.00002063         3579.    173530895.    18.6914394     0.0003855    -0.0003570     1.2384537
11.0721547 C  
   0.00002125         3629.    170769233.    18.4946319     0.0003930    -0.0003720     1.2591846
11.2863920 C  
   0.00002188         3678.    168118071.    18.3059396     0.0004004    -0.0003871     1.2796022
11.4986430 C  
   0.00002250         3726.    165596587.    18.1267695     0.0004079    -0.0004021     1.2998396
11.7102672 C  
   0.00002313         3773.    163174441.    17.9547410     0.0004152    -0.0004173
  1.3197956   -11.9808893 C  
   0.00002375         3821.    160869632.    17.7913317     0.0004225    -0.0004325
  1.3396056   -12.4172452 C  
   0.00002438         3867.    158645062.    17.6334615     0.0004298    -0.0004477
  1.3591100   -12.8556094 C  
   0.00002563         3959.    154481964.    17.3384169     0.0004443    -0.0004782
  1.3976075   -13.7341264 C  
   0.00002688         4049.    150645455.    17.0667121     0.0004587    -0.0005088
  1.4353553   -14.6158437 C  
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   0.00002813         4137.    147083689.    16.8141186     0.0004729    -0.0005396
  1.4722817   -15.5016719 C  
   0.00002938         4223.    143777485.    16.5794361     0.0004870    -0.0005705
  1.5084943   -16.3905554 C  
   0.00003063         4309.    140712774.    16.3622196     0.0005011    -0.0006014
  1.5441400   -17.2809412 C  
   0.00003188         4394.    137836771.    16.1574898     0.0005150    -0.0006325
  1.5789880   -18.1755328 C  
   0.00003313         4477.    135160002.    15.9673208     0.0005289    -0.0006636
  1.6133401   -19.0709799 C  
   0.00003438         4560.    132642405.    15.7878507     0.0005427    -0.0006948
  1.6470065   -19.9695488 C  
   0.00003563         4641.    130287695.    15.6203664     0.0005565    -0.0007260
  1.6802063   -20.8687464 C  
   0.00003688         4722.    128061085.    15.4611938     0.0005701    -0.0007574
  1.7127237   -21.7711983 C  
   0.00003813         4803.    125975790.    15.3129566     0.0005838    -0.0007887
  1.7448806   -22.6730998 C  
   0.00003938         4882.    123991890.    15.1707366     0.0005973    -0.0008202
  1.7763173   -23.5788777 C  
   0.00004063         4961.    122123237.    15.0373530     0.0006109    -0.0008516
  1.8073632   -24.4845559 C  
   0.00004188         5040.    120356507.    14.9114998     0.0006244    -0.0008831
  1.8379687   -25.3907599 C  
   0.00004313         5118.    118670127.    14.7904549     0.0006378    -0.0009147
  1.8679344   -26.3000748 C  
   0.00004438         5195.    117074930.    14.6766458     0.0006513    -0.0009462
  1.8975498   -27.2088538 C  
   0.00004563         5272.    115561459.    14.5691330     0.0006647    -0.0009778
  1.9267787   -28.1175533 C  
   0.00004688         5349.    114108336.    14.4647386     0.0006780    -0.0010095
  1.9553492   -29.0298083 C  
   0.00004813         5425.    112727253.    14.3661489     0.0006914    -0.0010411
  1.9835735   -29.9415308 C  
   0.00004938         5501.    111412714.    14.2729248     0.0007047    -0.0010728
  2.0114502   -30.8527181 C  
   0.00005063         5577.    110153791.    14.1834632     0.0007180    -0.0011045
  2.0388508   -31.7651404 C  
   0.00005188         5651.    108943865.    14.0969497     0.0007313    -0.0011362
  2.0657213   -32.6796136 C  
   0.00005313         5726.    107787804.    14.0148543     0.0007445    -0.0011680
  2.0922481   -33.5935524 C  
   0.00005438         5801.    106681872.    13.9368742     0.0007578    -0.0011997
  2.1184298   -34.5069538 C  
   0.00005563         5875.    105622669.    13.8627338     0.0007711    -0.0012314
  2.1442649   -35.4198149 C  
   0.00005688         5949.    104596671.    13.7897683     0.0007843    -0.0012632
  2.1694867   -36.3361134 C  
   0.00005813         6022.    103611634.    13.7201682     0.0007975    -0.0012950
  2.1943564   -37.2520288 C  
   0.00005938         6096.    102665344.    13.6538137     0.0008107    -0.0013268
  2.2188831   -38.1674018 C  
   0.00006063         6169.    101755389.    13.5905058     0.0008239    -0.0013586
  2.2430654   -39.0822293 C  
   0.00006188         6242.    100879548.    13.5300617     0.0008372    -0.0013903
  2.2669018   -39.9965078 C  
   0.00006313         6315.    100031964.    13.4712871     0.0008504    -0.0014221
  2.2902752   -40.9121124 C  
   0.00006438         6387.     99210822.    13.4140229     0.0008635    -0.0014540
  2.3131826   -41.8291583 C  
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   0.00006563         6459.     98418512.    13.3592316     0.0008767    -0.0014858
  2.3357473   -42.7456497 C  
   0.00006688         6531.     97653400.    13.3067763     0.0008899    -0.0015176
  2.3579678   -43.6615830 C  
   0.00006813         6602.     96913974.    13.2565303     0.0009031    -0.0015494
  2.3798426   -44.5769547 C  
   0.00006938         6674.     96198828.    13.2083759     0.0009163    -0.0015812
  2.4013702   -45.4917611 C  
   0.00007063         6745.     95506657.    13.1622039     0.0009296    -0.0016129
  2.4225492   -46.4059985 C  
   0.00007188         6816.     94833599.    13.1170543     0.0009428    -0.0016447
  2.4432804   -47.3214523 C  
   0.00007313         6887.     94178762.    13.0728891     0.0009560    -0.0016765
  2.4635691   -48.2380919 C  
   0.00007438         6957.     93543753.    13.0304771     0.0009691    -0.0017084
  2.4835117   -49.1541520 C  
   0.00007938         7238.     91182976.    12.8767403     0.0010221    -0.0018354
  2.5597897   -52.8125158 C  
   0.00008438         7515.     89066640.    12.7437144     0.0010753    -0.0019622
  2.6302474   -56.4647861 C  
   0.00008938         7789.     87148389.    12.6259222     0.0011284    -0.0020891
  2.6946009   -60.0000000 CY 
   0.00009438         8060.     85404187.    12.5243658     0.0011820    -0.0022155
  2.7531800   -60.0000000 CY 
   0.00009938         8328.     83806909.    12.4367123     0.0012359    -0.0023416
  2.8058696   -60.0000000 CY 
    0.0001044         8591.     82311532.    12.3575897     0.0012898    -0.0024677
  2.8522519   -60.0000000 CY 
    0.0001094         8812.     80566768.    12.2717628     0.0013422    -0.0025953
  2.8912488   -60.0000000 CY 
    0.0001144         9013.     78806421.    12.1894785     0.0013942    -0.0027233
  2.9240176   -60.0000000 CY 
    0.0001194         9148.     76635421.    12.0886356     0.0014431    -0.0028544
  2.9494896   -60.0000000 CY 
    0.0001244         9258.     74435163.    11.9848881     0.0014906    -0.0029869
  2.9692722   -60.0000000 CY 
    0.0001294         9365.     72389242.    11.8901777     0.0015383    -0.0031192
  2.9841989   -60.0000000 CY 
    0.0001344         9471.     70483035.    11.8048779     0.0015863    -0.0032512
  2.9942582   -60.0000000 CY 
    0.0001394         9575.     68701129.    11.7280461     0.0016346    -0.0033829
  2.9993498   -60.0000000 CY 
    0.0001444         9677.     67025986.    11.6565890     0.0016829    -0.0035146
  2.9990804   -60.0000000 CY 
    0.0001494         9776.     65448025.    11.5908985     0.0017314    -0.0036461
  2.9984936   -60.0000000 CY 
    0.0001544         9856.     63847452.    11.5223098     0.0017788    -0.0037787
  2.9986996   -60.0000000 CY 
    0.0001594         9905.     62149239.    11.4437214     0.0018238    -0.0039137
  2.9998754   -60.0000000 CY 
    0.0001644         9944.     60494021.    11.3669363     0.0018684    -0.0040491
  2.9988912   -60.0000000 CY 
    0.0001694         9981.     58926237.    11.2933949     0.0019128    -0.0041847
  2.9989879   -60.0000000 CY 
    0.0001744        10016.     57440048.    11.2240540     0.0019572    -0.0043203
  2.9994742   -60.0000000 CY 
    0.0001794        10051.     56032229.    11.1599611     0.0020018    -0.0044557
  2.9972796   -60.0000000 CY 
    0.0001844        10085.     54696330.    11.1007138     0.0020467    -0.0045908
  2.9996234   -60.0000000 CY 
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    0.0001894        10118.     53426998.    11.0458668     0.0020918    -0.0047257
  2.9968604   -60.0000000 CY 
    0.0001944        10150.     52219260.    10.9950490     0.0021372    -0.0048603     2.9994943
60.0000000 CY 
    0.0001994        10181.     51066219.    10.9455970     0.0021823    -0.0049952     2.9978383
60.0000000 CY 
    0.0002044        10212.     49965250.    10.8986985     0.0022274    -0.0051301     2.9988828
60.0000000 CY 
    0.0002094        10242.     48914724.    10.8549019     0.0022727    -0.0052648     2.9999975
60.0000000 CY 
    0.0002144        10271.     47910027.    10.8143116     0.0023183    -0.0053992     2.9973661
60.0000000 CY 
    0.0002194        10300.     46949314.    10.7763388     0.0023641    -0.0055334     2.9995610
60.0000000 CY 
    0.0002244        10328.     46029317.    10.7409164     0.0024100    -0.0056675     2.9981156
60.0000000 CY 
    0.0002294        10356.     45147150.    10.7079519     0.0024561    -0.0058014     2.9977778
60.0000000 CY 
    0.0002344        10383.     44301204.    10.6770397     0.0025024    -0.0059351     2.9996726
60.0000000 CY 
    0.0002394        10410.     43488815.    10.6481864     0.0025489    -0.0060686     2.9978162
60.0000000 CY 
    0.0002444        10437.     42707863.    10.6212906     0.0025956    -0.0062019     2.9972238
60.0000000 CY 
    0.0002494        10463.     41955721.    10.5939777     0.0026419    -0.0063356     2.9993472
60.0000000 CY 
    0.0002544        10488.     41231969.    10.5682166     0.0026883    -0.0064692     2.9996637
60.0000000 CY 
    0.0002594        10513.     40533686.    10.5441200     0.0027349    -0.0066026     2.9951229
60.0000000 CY 
    0.0002644        10537.     39855237.    10.5201036     0.0027813    -0.0067362     2.9980175
60.0000000 CY 
    0.0002694        10560.     39200845.    10.4973592     0.0028277    -0.0068698     2.9996349
60.0000000 CY 
    0.0002744        10575.     38541478.    10.4692296     0.0028725    -0.0070050     2.9991174
60.0000000 CY 
    0.0003044        10621.     34894970.    10.2931666     0.0031330    -0.0078245     2.9958122
60.0000000 CYT
    0.0003344        10644.     31832484.    10.1381783     0.0033900    -0.0086475     2.9977240
60.0000000 CYT
    0.0003644        10657.     29246552.    10.0244969     0.0036527    -0.0094648     2.9997766
60.0000000 CYT
    0.0003944        10657.     27021775.     9.9759091     0.0039342    -0.0102633     2.9980266
60.0000000 CYT


--------------------------------------------------------------------------------
   Summary of Results for Nominal (Unfactored) 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              -266.210              4397.098           0.00300000
   2               300.213             10597.500           0.00300000


Note that the values of moment capacity in the table above are not 
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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 (0.70).


The above values should be multiplied by the appropriate strength reduction 
factor to compute ultimate moment capacity according to ACI 318, Section 
9.3.2.2 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 
reinforced concrete sections.


Axial     Resist.       Nominal     Ult. (Fac)    Ult. (Fac)   Bend. Stiff.
Load      Factor      Moment Cap    Ax. Thrust    Moment Cap    at Ult Mom 
 No.    for Moment      in-kips        kips         in-kips      kip-in^2  
-----  ------------  ------------  ------------  ------------  ------------
   1       0.65             4397.   -173.036500         2858.     32210484.
   2       0.65            10598.    195.138450         6888.     94164771.
 
   1       0.70             4397.   -186.347000         3078.     31653553.
   2       0.70            10598.    210.149100         7418.     89804881.
 
   1       0.75             4397.   -199.657500         3298.     30334471.
   2       0.75            10598.    225.159750         7948.     86124009.


The analysis ended normally. 
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Recent Sales in Neighborhood Previous Parcel Next Parcel Field Definitions Return to Main Search Griswold Home


Owner and Parcel Information


Owner Name  NORMAN ERNEST R & STUART R &
 FORSCHLER PRISCILLA M  Today's Date  May 28, 2018 


Mailing Address  257 NORMAN RD Parcel ID  10810 (Account #: 04129801)


 GRISWOLD, CT 06351 Subdivison   TOWER COMPOUND


Location Address  181 A NORMAN RD Census Tract  7091  


Map / Block / Lot  38 / 69 / 6A  Acreage  0.08 


Use Class / Description  4310 TEL REL TW  Parcel Map 
Assessing Neighborhood  0050A Utilities  Well,Septic  


Current Appraised Value Information
Building Value XF Value OB Value Land Value Special Land Value Total Appraised Value Net Appraised Value Current Assessment 


$ 0 $ 0 $ 126,900 $ 150,000 $ 276,900 $ 276,900 $ 193,830


Assessment History
Year Building OB/Misc Land Total Assessment


Current 0 $ 88,830 $ 105,000 $ 193,830


2016 0 $ 88,830 $ 105,000 $ 193,830


2015 0 $ 85,050 $ 105,000 $ 190,050


Land Information
Use Class Zoning Area Value 


TEL REL TW I 3600 SF $ 150,000


Building Information
No Building Information available for this parcel.


Out Buildings / Extra Features
Description Sub Description Area Year Built Value 


CELL TOWER  160 HEIGHT 1999  $ 86,400  


FENCE-6' CHAIN  240 L.F. 1999  $ 2,700  


CELL EQUIP SHELTER  72 S.F. 1999  $ 5,400  


CELL EQUIP SHELTER  432 S.F. 1999  $ 32,400  


Sale Information
Sale Date Sale Price Deed Book/Page Sale Qualification Reason Vacant or Improved Owner 
03/27/1992 144/ 50 Unqualified Probate Certificate NORMAN ERNEST R & STUART R & FORSCHLER PRISCILLA M


Permit Information
Permit ID Issue Date Type Description Amount Inspection Date % Complete Date Complete Comments 
224-17  04/12/2017  CM  COMMERCIAL  $ 20,000  0  SWAP 3 EXISTING CELL ANTENNAS WITH 3 NEWER TECHNOLOGY CELL ANTENNAS AND ASSOCIATED EQUPMT AT EXISTING CELL SITE  


125-13  01/23/2013  AD  3ANT/6REMOTE RADIO  $ 25,000  0  


47-99  08/27/1999  CM  8X11 OB  $ 500  100  10/01/1999  8 X 11 QUINN VALLEY OB  


8-99  07/12/1999  CM  24X36 OB  $ 45,000  09/01/1999  100  09/10/1999  8-99 COMP CO  


242-98  04/15/1999  CM  TOWER/FENCE  $ 170,100  07/12/1999  100  07/12/1999  5-99 CO  


Recent Sales in Neighborhood Previous Parcel Next Parcel Field Definitions Return to Main Search Page Griswold Home


The Town of Griswold Assessor's Office makes every effort to produce the most accurate information possible. No warranties, expressed or implied, are provided for the data herein, its use or interpretation. Website Updated: May 6, 2018 
© 2012 by the Town of Griswold, CT | Website design by qpublic.net
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Thank you for shipping with the United States Postal Service!
Check the status of your shipment on the USPS Tracking® page at usps.com
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1. Each Click-N-Ship® label is unique.  Labels are to be 
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