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Tower Structural Analysis Report for 

SBA Communications Corporation 
 
 
 
 
 

Existing 180’ Self Supported Tower 
 

SBA Site Name: Niantic 
SBA Site ID: CT09865-S-03 

Application # 75588, v1 
 

Carrier Name: AT&T  
Carrier Site Name:  CT1270/Waterford-Route 156 

 
Site Location:  

Southwest School 51 Daniels Road 
Waterford, CT 

 
Latitude: 41.330264°  

Longitude: -72.166672°  
 

ACGI Job # 18-0486 
(Ref Previous:  ACGI Job # 16-3864 dated 10/28/2016) 

 
 

Prepared By: 
Bob Akech 
Staff Engineer     
                                                        
 
 
               
 

 

 

ANALYSIS RESULTS 

Tower Components 64.6   % Pass 

Tower Base Foundation  77.8 % Pass 

Net change of tower stress 
ratio 

+3.8 % 
Change from previous SA, 

ACGI#16-3864 dated 10/28/2016 

02/07/2018 
Approved By: 
Joji M. George, P.E. 
CT PE # 24444 
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1. ANALYSIS SUMMARY 

 
The purpose of this structural analysis is to determine whether the existing structure is capable 
of supporting additional proposed loads.   
The existing 180’ Self Supported Tower located in Waterford, CT was analyzed by Allpro 
Consulting Group, Inc (ACGI) for the existing loads and the proposed AT&T antennas and coaxes 
per Application 75588, v1 as authorized by SBA Communication Corp.  Based on the results of 
the analysis, the existing tower with mentioned proposed and existing loading is found to be in 
compliance with TIA -222-G, Structural Standards for Steel Antenna Towers and Antenna 
Supporting Structures and IBC 2012. 
 
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: Tower Innovations 
 
 
Allpro Consulting 
Group, Inc. 
 
 
FDH Engineering, Inc. 
 
 
 
Allpro Consulting 
Group, Inc. 
 
 
 

-Original Tower Drawings by Tower Innovations 
(Project Number : 5210 dated 11/05/2008) 
 
-Previous Structural Analysis by Allpro 
Consulting Group Inc., (ACGI Job # 15-4964, 
dated 09/09/2015) 
 
-Previous Structural Analysis by FDH 
Engineering, Inc.(FDH Project Number 
1325881400, dated 4/26/2013) 
 
-Previous Structural Analysis by Allpro 
Consulting Group Inc., (ACGI Job # 18-3864, 
dated 10/28/2016 
 
-Previous Structural Analysis by Allpro 
Consulting Group, Inc. (AGI # 16-0431, dated 
02/12/2016) 
 
-Previous Structural Analysis by Allpro 
Consulting Group Inc., (ACGI Job # 16-0568, 
dated 02/22/2016 
 
Previous Structural Analysis by Allpro Consulting 
Group Inc., (ACGI Job # 16-1025, dated 
04/06/2016 
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Foundation Data: Tower Innovations 
 
 

- Existing MAT foundation data is as per  original 
foundation design by Tower Innovations, Project 
Number 5210 dated 11/5/2008 

Geotechnical 
Report: 

Dr.Clearance Welti, 
P.E., P.C.Geotechnical 
Engineering 

Soil data is as per Geotechnical Report by 
Dr.Clearance Welti, P.E., P.C.Geotechnical 
Engineering (Ref: Geotechnical Study for 
proposed Cell Tower at Southwest School 51 
Daniels Road, Waterford, CT -SBA Network 
Services, Inc. dated 10/23/2008) 

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

- Previous Structural Analysis by Allpro 
Consulting Group Inc., (ACGI Job # 18-3864, 
dated 10/28/2016 
 
Proposed final loading for AT&Tas per Col. App # 
75588. V1 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.  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/EIA-
222-G standards.  The 3-D model included the tower, with existing appurtenances and all 
proposed loads.  
 

SITE DATA 

SBA Site Name: Niantic 

SBA Site Number: CT09865-S-03 

Carrier Site ID: CT1270 / Waterford-Route 156 

City, State: Waterford, CT 

County: New London County 

Code Wind Load Requirement:  TIA-222-G & IBC 2012 (Ultimate wind speed of 134 mph 
3 sec gust equivalent to Nominal design wind speed of 
104 mph basic wind speed)  
  

Wind Load Used: TIA-222-G  Code: 

 Nominal design wind speed of 104 mph 
       (3 second gust wind speed)  

 Structure class: II 

 Topographic Category: 1 

 Exposure Category: C 

 A wind speed of 50 mph is used in 
combination with ice thickness 0.75 in.  

Seismic Requirement: Ss=0.161g < 1.0g, thus Seismic loading can be ignored as 
per 2.7.3 of the TIA-222-G code. 

 
*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. 
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TOWER DATA 

Tower Type: Self Supported Tower 

Height: 180’   

Cross Section: Triangular 

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

Type of Foundation: Mat Foundation with (3) Pedestals 

 

TOWER HISTORY 

Tower Manufacturer / Model: Tower Innovations 

Date of Original Design: 11/05/2008 

Previous Modifications: Unknown 

Original Design Code Requirements: TIA-222-G/ 120 mph wind speed  & 1/2 ” ice 50 mph wind 
speed 

 
4. CONCLUSIONS 

 

RESULT SUMMARY  

MEMBER % Capacity Results 

Legs 64.6 % Pass 

Diagonals 61.6 % Pass 

Top Girt 6.0  % Pass 

Bottom Girt 22.3 % Pass 

Bolt Checks 54.8 % Pass 

Anchor Bolts 31.5 % Pass 

 
 
Mat Foundation 
(see attached MathCAD 
for details) 

Safety Factor against Overturning: 
(66.1 %) 

Pass 

Soil Bearing Capacity 
(50.6 %) 

Pass 

Shear Capacity 
(77.9 %) 

Pass 

OVERALL TOWER RATING = 64.6% (Pass) 

 
As per the results of the analysis, the existing tower is in code compliance for the proposed and 
existing antenna loads.   
 
Maximum tower member stress is less than allowable, making it in code compliance under the 
TIA-222-G code and IBC2012 requirements.   
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5. 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.  
 
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 tnx Tower database and manufacturer information. 

 It is assumed that all the radios are/will be mounted behind the antennas. 
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6. APPURTENANCE LISTING 

 

EXISTING LOAD DESCRIPTION 

ELEV 
(ft.) 

Qty. Antenna Description 
Mount Type & 
Qty. 

TX. LINE (in) TENANT 

180’± 
2 Sinclair SC488-HF2LNF Omnis (2) SitePRO1 HM6 

6’ Standoffs 
(2) 1-5/8” 

Town of 
Waterford 1 DBSpectra ATS8TMA10 TMA 

170’± 

3 Powerwave 7770 antennas 

(3) T-Frames 

(12) 1-5/8” 
(4) 3/4”DC 
(2) 1/2” 
Fiber 

AT&T 

3 Andrew SBNHH-1D65A antennas 

3 KMW AM-X-CD-14-65-00T  

6 Ericsson RRUS 11 RRUs 

3 Ericsson RRUS 32 RRUs 

6 TT19-08BP111-001 TMA 

2 
Raycap DC6-48-60-18-8F Surge 
Suppressor 

160’± 

3 RFS APX16DWV-16DWVS antennas 

(3) T-Frames 

(18) 1-5/8” 
(1) 1/2" 
(1) 1-5/8” 
Fiber 

T-Mobile 
3 Commscope LNX-6515DS-VTM antennas 

3 Ericsson Double TMA 17/21 

3 RFS ATMAA1412D-1A20 

3 Kathrein 782 11056 Bias T’s 

140’± 

3 Antel BXA-80063/6CF antennas 

(3) T-Frames 

(16) 1-5/8” 
coaxes 
(2) 1-5/8” 
Fiber 

Verizon 

3 Antel BXA-70063/6CF -EDIN-0 antennas 

6 Commscope SBNHH-1D65B antennas 

3 
Alcatel Lucent B66 RRH4X45 AWS 
Remote Radio 

3 
Alcatel Lucent RRH 700 4X30 B13 Remote 
Radio 

2 Rfs Celwave DB-T1-6Z-8AB-0Z ODU 

 

FINAL LOAD DESCRIPTION (AT&T) 

ELEV 
(ft.) 

Qty. Antenna Description 
Mount Type & 
Qty. 

TX. LINE (in) TENANT 

170’± 

3 Powerwave 7770 Antenna  

(3) T-Frames 
 

(12) 1-5/8” 
coaxes 
(2) ½” Fiber 
(4) 3/4” DC 
Power 
(2) 3/4” DC 
Power 
(1) 7/16” 
Fiber 

AT&T 

3 Commscope SBNHH-1D65A Antenna 

3 KMW- AM-X-CD-14-65-00T Antenna 

3 KMW EPBQ-654L8H6-L2 Antenna 

6 Powerwave TT19-08BP111-001 TMA-TTA 

6 Ericson RRUS-11 RRU/RRH 

6 Ericson RRUS-32 RRU/RRH 

3 Ericson 4478 RRU/RRH 

2 Raycap DC6-48-60-18-8F 
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1 Raycap DC6-48-60-18-8C 

Notes:  
1. ACGI should be notified of any discrepancies found in the data listed in this report.   

 
7. SUMMARY OF WORKING PERCENTAGE OF STRUCTURAL COMPONENTS 

 

 Section Capacity Table 
Section 

No. 

Elevation 

ft 

Component 

Type 

Size Critical 

Element 

P 

K 

øPallow 

K 

% 

Capacity 

Pass 

Fail 

T1 180 - 160 Leg 1 3/4 3 -26.49 59.04 44.9 Pass  

    Diagonal 7/8 13 -4.05 6.57 61.6 Pass  
    Top Girt 7/8 6 -0.23 3.91 6.0 Pass  

    Bottom Girt 7/8 7 -0.29 3.91 7.5 Pass  

T2 160 - 140 Leg 2 1/2 48 -95.00 164.54 57.7 Pass  
    Diagonal 1 58 -6.94 11.53 60.2 Pass  

    Top Girt 1 50 -0.25 6.85 3.6 Pass  

    Bottom Girt 1 52 -0.28 6.85 4.0 Pass  
T3 140 - 120 Leg 3 1/2 93 -197.17 372.07 53.0 Pass  

    Diagonal 1 1/8 103 -11.01 18.91 58.2 Pass  

    Top Girt 1 1/8 94 -0.24 11.36 2.1 Pass  
    Bottom Girt 1 1/8 98 -2.53 11.36 22.3 Pass  

T4 120 - 90 Leg 4 1/4 138 -226.89 376.30 60.3 Pass  

    Diagonal L2 1/2x2 1/2x3/16 141 -3.78 10.18 37.1 
40.1 (b) 

Pass  

T5 90 - 60 Leg 4 1/2 165 -259.51 446.66 58.1 Pass  

    Diagonal L3x3x3/16 168 -5.36 10.34 51.8 
54.8 (b) 

Pass  

T6 60 - 30 Leg 4 3/4 192 -297.54 522.30 57.0 Pass  

    Diagonal L3 1/2x3 1/2x1/4 195 -7.10 13.68 51.9 Pass  
T7 30 - 0 Leg 4 3/4 219 -337.39 522.30 64.6 Pass  

    Diagonal L4x4x5/16 222 -8.52 17.01 50.0 Pass  

              Summary   
            Leg (T7) 64.6 Pass  

            Diagonal 

(T1) 

61.6 Pass  

            Top Girt 

(T1) 

6.0 Pass  

            Bottom Girt 
(T3) 

22.3 Pass  

            Bolt Checks 54.8 Pass  

      RATING = 64.6 Pass  
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TOWER ELEVATION DRAWING 
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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 104 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: 64.6%
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 (E) Lightning Rod  180 (E) Flash Beacon Lighting  180 (E)Sinclair SC488-HF2LNF Omni 
 (Town of Waterford)

 180 (E)Sinclair SC488-HF2LNF Omni 
 (Town of Waterford)

 180 (E)DBSpectra ATS8TMA10 TMA (Town
 of Waterford)

 180 (E) SitePRO1 HM6 6’ Stanoffs (Town 
 of Waterford)

 180 (E) SitePRO1 HM6 6’ Stanoffs (Town 
 of Waterford)

 180 (E)Powerwave 7770.00 (ATT)  170 SBNHH-1D65A (ATT)  170 SBNHH-1D65A (ATT)  170 SBNHH-1D65A (ATT)  170 RRU 32 (ATT)  170 RRU 32 (ATT)  170 RRU 32 (ATT)  170 (2) (E) RRUS 11 (ATT)  170 (2) (E) RRUS 11 (ATT)  170 (2) (E) RRUS 11 (ATT)  170 (E)Raycap DC6-48-60-18-F (ATT)  170 (E)Raycap DC6-48-60-18-F (ATT)  170 (E)Powerwave 7770.00 (ATT)  170 (E)Powerwave 7770.00 (ATT)  170 (E)  T-Frame (ATT)  170 (E)  T-Frame (ATT)  170 (E)  T-Frame (ATT)  170 (3) (E)Antenna Pipe Mount (ATT)  170 (3) (E)Antenna Pipe Mount (ATT)  170 (3) (E)Antenna Pipe Mount (ATT)  170 (2) (P) TT19-08BP111-001 TMA (ATT)  170 (2) (P) TT19-08BP111-001 TMA (ATT)  170 (2) (P) TT19-08BP111-001 TMA (ATT)  170 (E)AM-X-CD-14-65-00T-RET (ATT)  170 (E) AM-X-CD-14-65-00T-RET (ATT)  170 (E)AM-X-CD-14-65-00T-RET (ATT)  170 EPBQ-654L8-H6-L2 (ATT)  170 EPBQ-654L8-H6-L2 (ATT)  170 EPBQ-654L8-H6-L2 (ATT)  170 RRU 32 (ATT)  170 RRU 32 (ATT)  170 RRU 32 (ATT)  170 4478 B5 (ATT)  170 4478 B5 (ATT)  170 4478 B5 (ATT)  170 DC6-48-60-18-8C (ATT)  170 LNX-6515DS-VTM (T-Mobile)  160 Double TMA 17/21 (T-Mobile)  160 Double TMA 17/21 (T-Mobile)  160 (2) (E)Antenna Pipe Mount (T-Mobile)  160 (2) (E)Antenna Pipe Mount (T-Mobile)  160 (2) (E)Antenna Pipe Mount (T-Mobile)  160 Double TMA 17/21 (T-Mobile)  160 ATMAA1412D-1A20 (T-Mobile)  160 ATMAA1412D-1A20 (T-Mobile)  160 ATMAA1412D-1A20 (T-Mobile)  160 782 11056 (T-Mobile)  160 782 11056 (T-Mobile)  160 782 11056 (T-Mobile)  160 APX16DWV-16DWVS-E-A20 
 (T-Mobile)

 160 APX16DWV-16DWVS-E-A20 
 (T-Mobile)

 160 APX16DWV-16DWVS-E-A20 
 (T-Mobile)

 160 LNX-6515DS-VTM (T-Mobile)  160 LNX-6515DS-VTM (T-Mobile)  160 (E)T-Frame (T-Mobile)  160 (E)T-Frame (T-Mobile)  160 (E)T-Frame (T-Mobile)  160 (2) SBNHH-1D65B (Verizon)  140 (2) SBNHH-1D65B (Verizon)  140 B66 RRH4X45 AWS (Verizon)  140 B66 RRH4X45 AWS (Verizon)  140 B66 RRH4X45 AWS (Verizon)  140 RRH 700 4X30 B13 (Verizon)  140 RRH 700 4X30 B13 (Verizon)  140 RRH 700 4X30 B13 (Verizon)  140 DB-T1-6Z-8AB-0Z (Verizon)  140 DB-T1-6Z-8AB-0Z (Verizon)  140 (4) (E)Antenna Pipe Mount (Verizon)  140 (4) (E)Antenna Pipe Mount (Verizon)  140 (E)Antel BXA-80063/6CF (Verizon)  140 (E)Antel BXA-80063/6CF (Verizon)  140 (E)Antel BXA-80063/6CF (Verizon)  140 (E)Antel BXA-70063/6CF (Verizon)  140 (E)Antel BXA-70063/6CF (Verizon)  140 (E)Antel BXA-70063/6CF (Verizon)  140 (E)T-Frame (Verizon)  140 (E)T-Frame (Verizon)  140 (4) (E)Antenna Pipe Mount (Verizon)  140 (2) SBNHH-1D65B (Verizon)  140 (E)T-Frame (Verizon)  140DESIGNED APPURTENANCE LOADING

TYPE TYPEELEVATION ELEVATION

 (E) Lightning Rod  180

 (E) Flash Beacon Lighting  180

 (E)Sinclair SC488-HF2LNF Omni 
 (Town of Waterford)

 180

 (E)Sinclair SC488-HF2LNF Omni 
 (Town of Waterford)

 180

 (E)DBSpectra ATS8TMA10 TMA (Town
 of Waterford)

 180

 (E) SitePRO1 HM6 6’ Stanoffs (Town 
 of Waterford)

 180

 (E) SitePRO1 HM6 6’ Stanoffs (Town 
 of Waterford)

 180

 (E)Powerwave 7770.00 (ATT)  170

 SBNHH-1D65A (ATT)  170

 SBNHH-1D65A (ATT)  170

 SBNHH-1D65A (ATT)  170

 RRU 32 (ATT)  170

 RRU 32 (ATT)  170

 RRU 32 (ATT)  170

 (2) (E) RRUS 11 (ATT)  170

 (2) (E) RRUS 11 (ATT)  170

 (2) (E) RRUS 11 (ATT)  170

 (E)Raycap DC6-48-60-18-F (ATT)  170

 (E)Raycap DC6-48-60-18-F (ATT)  170

 (E)Powerwave 7770.00 (ATT)  170

 (E)Powerwave 7770.00 (ATT)  170

 (E)  T-Frame (ATT)  170

 (E)  T-Frame (ATT)  170

 (E)  T-Frame (ATT)  170

 (3) (E)Antenna Pipe Mount (ATT)  170

 (3) (E)Antenna Pipe Mount (ATT)  170

 (3) (E)Antenna Pipe Mount (ATT)  170

 (2) (P) TT19-08BP111-001 TMA (ATT)  170

 (2) (P) TT19-08BP111-001 TMA (ATT)  170

 (2) (P) TT19-08BP111-001 TMA (ATT)  170

 (E)AM-X-CD-14-65-00T-RET (ATT)  170

 (E) AM-X-CD-14-65-00T-RET (ATT)  170

 (E)AM-X-CD-14-65-00T-RET (ATT)  170

 EPBQ-654L8-H6-L2 (ATT)  170

 EPBQ-654L8-H6-L2 (ATT)  170

 EPBQ-654L8-H6-L2 (ATT)  170

 RRU 32 (ATT)  170

 RRU 32 (ATT)  170

 RRU 32 (ATT)  170

 4478 B5 (ATT)  170

 4478 B5 (ATT)  170

 4478 B5 (ATT)  170

 DC6-48-60-18-8C (ATT)  170

 LNX-6515DS-VTM (T-Mobile)  160

 Double TMA 17/21 (T-Mobile)  160

 Double TMA 17/21 (T-Mobile)  160

 (2) (E)Antenna Pipe Mount (T-Mobile)  160

 (2) (E)Antenna Pipe Mount (T-Mobile)  160

 (2) (E)Antenna Pipe Mount (T-Mobile)  160

 Double TMA 17/21 (T-Mobile)  160

 ATMAA1412D-1A20 (T-Mobile)  160

 ATMAA1412D-1A20 (T-Mobile)  160

 ATMAA1412D-1A20 (T-Mobile)  160

 782 11056 (T-Mobile)  160

 782 11056 (T-Mobile)  160

 782 11056 (T-Mobile)  160

 APX16DWV-16DWVS-E-A20 
 (T-Mobile)

 160

 APX16DWV-16DWVS-E-A20 
 (T-Mobile)

 160

 APX16DWV-16DWVS-E-A20 
 (T-Mobile)

 160

 LNX-6515DS-VTM (T-Mobile)  160

 LNX-6515DS-VTM (T-Mobile)  160

 (E)T-Frame (T-Mobile)  160

 (E)T-Frame (T-Mobile)  160

 (E)T-Frame (T-Mobile)  160

 (2) SBNHH-1D65B (Verizon)  140

 (2) SBNHH-1D65B (Verizon)  140

 B66 RRH4X45 AWS (Verizon)  140

 B66 RRH4X45 AWS (Verizon)  140

 B66 RRH4X45 AWS (Verizon)  140

 RRH 700 4X30 B13 (Verizon)  140

 RRH 700 4X30 B13 (Verizon)  140

 RRH 700 4X30 B13 (Verizon)  140

 DB-T1-6Z-8AB-0Z (Verizon)  140

 DB-T1-6Z-8AB-0Z (Verizon)  140

 (4) (E)Antenna Pipe Mount (Verizon)  140

 (4) (E)Antenna Pipe Mount (Verizon)  140

 (E)Antel BXA-80063/6CF (Verizon)  140

 (E)Antel BXA-80063/6CF (Verizon)  140

 (E)Antel BXA-80063/6CF (Verizon)  140

 (E)Antel BXA-70063/6CF (Verizon)  140

 (E)Antel BXA-70063/6CF (Verizon)  140

 (E)Antel BXA-70063/6CF (Verizon)  140

 (E)T-Frame (Verizon)  140

 (E)T-Frame (Verizon)  140

 (4) (E)Antenna Pipe Mount (Verizon)  140

 (2) SBNHH-1D65B (Verizon)  140

 (E)T-Frame (Verizon)  140

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 104 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: 64.6%
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  Tower Input Data    
 

 

The main tower is a 3x free standing tower with an overall height of 180.00 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 5.00 ft at the top and 23.00 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 104 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. 

 A non-linear (P-delta) analysis was used. 

 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     
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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 180.00-160.00   5.00 1 20.00 
T2 160.00-140.00   5.00 1 20.00 

T3 140.00-120.00   5.00 1 20.00 

T4 120.00-90.00   5.00 1 30.00 
T5 90.00-60.00   9.50 1 30.00 

T6 60.00-30.00   14.00 1 30.00 

T7 30.00-0.00   18.50 1 30.00 

 
 

 

 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 180.00-160.00 3.32 X Brace No Yes 0.0000 1.0000 

T2 160.00-140.00 3.31 X Brace No Yes 1.0000 1.0000 

T3 140.00-120.00 3.32 X Brace No Yes 1.0000 0.0000 
T4 120.00-90.00 7.50 X Brace No No 0.0000 0.0000 

T5 90.00-60.00 7.50 X Brace No No 0.0000 0.0000 

T6 60.00-30.00 7.50 X Brace No No 0.0000 0.0000 
T7 30.00-0.00 7.50 X Brace No No 0.0000 0.0000 



 

 

 

ttnnxxTToowweerr  
Job 

18-0486  180' SST  

Page  

3 of 21 

Allpro Consultants group inc 

9221 lyndon B johson Freeway. Suite 204  

Project 

CT09865-S-03_Niantic Structural 

Date 

11:20:27 02/07/18  

Dalls Tx. 75243 

Phone: 972 231 8893 
FAX: 866 364 8375 

Client 

SBA 
Designed by 

bakech 

 
 

 Tower Section Geometry (cont’d)   
 

Tower 

 Elevation 
ft 

Leg 

Type 
 

Leg  

Size 
 

Leg  

Grade 

Diagonal 

Type 
 

Diagonal  

Size 
 

Diagonal 

Grade 

T1 180.00-160.00 Solid Round 1 3/4 A572-50 

(50 ksi) 

Solid Round 7/8 A572-50 

(50 ksi) 
T2 160.00-140.00 Solid Round 2 1/2 A572-50 

(50 ksi) 

Solid Round 1 A572-50 

(50 ksi) 

T3 140.00-120.00 Solid Round 3 1/2 A572-50 
(50 ksi) 

Solid Round 1 1/8 A572-50 
(50 ksi) 

T4 120.00-90.00 Solid Round 4 1/4 A572-50 

(50 ksi) 

Equal Angle L2 1/2x2 1/2x3/16 A36 

(36 ksi) 
T5 90.00-60.00 Solid Round 4 1/2 A572-50 

(50 ksi) 

Equal Angle L3x3x3/16 A36 

(36 ksi) 

T6 60.00-30.00 Solid Round 4 3/4 A572-50 
(50 ksi) 

Equal Angle L3 1/2x3 1/2x1/4 A36 
(36 ksi) 

T7 30.00-0.00 Solid Round 4 3/4 A572-50 

(50 ksi) 

Equal Angle L4x4x5/16 A36 

(36 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 180.00-160.00 Solid Round 7/8 A572-50 

(50 ksi) 

Solid Round 7/8 A570-50 

(50 ksi) 
T2 160.00-140.00 Solid Round 1 A572-50 

(50 ksi) 

Solid Round 1 A572-50 

(50 ksi) 

T3 140.00-120.00 Solid Round 1 1/8 A572-50 
(50 ksi) 

Solid Round 1 1/8 A572-50 
(50 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 
180.00-160.00 

0.00 0.0000 A36 
(36 ksi) 

1 1 1.05 36.0000 36.0000 36.0000 

T2 

160.00-140.00 

0.00 0.0000 A36 

(36 ksi) 

1 1 1.05 36.0000 36.0000 36.0000 

T3 

140.00-120.00 

0.00 0.0000 A36 

(36 ksi) 

1 1 1.05 36.0000 36.0000 36.0000 

T4 
120.00-90.00 

0.00 0.0000 A36 
(36 ksi) 

1 1 1.05 36.0000 36.0000 36.0000 

T5 90.00-60.00 0.00 0.0000 A36 

(36 ksi) 

1 1 1.05 36.0000 36.0000 36.0000 

T6 60.00-30.00 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 

T7 30.00-0.00 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 
180.00-160.00 

Yes Yes 1 1 
1 

1 
1 

1 
1 

1 
1 

1 
1 

1 
1 

1 
1 

T2 

160.00-140.00 

Yes Yes 1 1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 
T3 

140.00-120.00 

Yes Yes 1 1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

T4 
120.00-90.00 

Yes Yes 1 1 
1 

1 
1 

1 
1 

1 
1 

1 
1 

1 
1 

1 
1 

T5 
90.00-60.00 

Yes Yes 1 1 
1 

1 
1 

1 
1 

1 
1 

1 
1 

1 
1 

1 
1 

T6 

60.00-30.00 

Yes Yes 1 1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 
T7 30.00-0.00 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)   
 

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 

180.00-160.00 

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 

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 

T3 

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 

T4 
120.00-90.00 

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 90.00-60.00 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 60.00-30.00 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 30.00-0.00 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 

 
 



 

 

 

ttnnxxTToowweerr  
Job 

18-0486  180' SST  

Page  

5 of 21 

Allpro Consultants group inc 

9221 lyndon B johson Freeway. Suite 204  

Project 

CT09865-S-03_Niantic Structural 

Date 

11:20:27 02/07/18  

Dalls Tx. 75243 

Phone: 972 231 8893 
FAX: 866 364 8375 

Client 

SBA 
Designed by 

bakech 

 

 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 
180.00-160.00 

Flange 0.0000 
A325N 

0 0.0000 
A325N 

0 0.5000 
A325N 

0 0.6250 
A325N 

0 0.6250 
A325N 

0 0.6250 
A325N 

0 0.6250 
A325N 

0 

T2 

160.00-140.00 

Flange 1.1250 

A325N 

6 0.0000 

A325N 

0 0.6250 

A325N 

0 0.6250 

A325N 

0 0.6250 

A325N 

0 0.6250 

A325N 

0 0.6250 

A325N 

0 

T3 

140.00-120.00 

Flange 1.2500 

A325N 

6 0.0000 

A325N 

0 0.6250 

A325N 

0 0.6250 

A325N 

0 0.6250 

A325N 

0 0.6250 

A325N 

0 0.6250 

A325N 

0 

T4 
120.00-90.00 

Flange 1.2500 
A325N 

6 0.7500 
A325N 

1 0.6250 
A325N 

0 0.6250 
A325N 

0 0.6250 
A325N 

0 0.6250 
A325N 

0 0.6250 
A325N 

0 

T5 90.00-60.00 Flange 1.2500 

A325N 

6 0.7500 

A325N 

1 0.6250 

A325N 

0 0.6250 

A325N 

0 0.6250 

A325N 

0 0.6250 

A325N 

0 0.6250 

A325N 

0 

T6 60.00-30.00 Flange 1.2500 

A325N 

6 0.8750 

A325N 

1 0.6250 

A325N 

0 0.6250 

A325N 

0 0.6250 

A325N 

0 0.6250 

A325N 

0 0.6250 

A325N 

0 

T7 30.00-0.00 Flange 1.5000 
A325N 

0 0.8750 
A325N 

1 0.6250 
A325N 

0 0.6250 
A325N 

0 0.6250 
A325N 

0 0.6250 
A325N 

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 

 
plf 

(E)1 5/8'' 

Coaxes 
(Town of 

Waterford) 

C No Ar (CaAa) 180.00 - 6.00 0.0000 0.45 2 2 0.5000 1.9800  1.04 

(E)1 5/8'' 
Coaxes 

(AT&T) 

A No Ar (CaAa) 170.00 - 6.00 0.0000 0.35 12 6 0.5000 1.9800  1.04 

3/4'' DC 
Power 

(AT&T) 

A No Ar (CaAa) 170.00 - 6.00 0.0000 0.25 4 4 0.8650 0.8650  0.15 

1/2'' Fiber 
(AT&T) 

A No Ar (CaAa) 170.00 - 6.00 0.0000 0.25 2 2 0.5000 0.5000  0.25 

*                         

(E)1 5/8'' 
Coaxes 

(T-Mobile) 

B No Ar (CaAa) 160.00 - 6.00 0.0000 -0.45 12 6 0.5000 1.9800  1.04 

(E)1 5/8'' Coax 
(T-Mobile) 

B No Ar (CaAa) 160.00 - 6.00 0.0000 -0.35 1 1 0.5000 1.9800  1.04 

1/2'' Fiber 

(T-Mobile) 

B No Ar (CaAa) 160.00 - 6.00 0.0000 -0.3 1 1 0.5800 0.5800  0.25 

1 5/8'' Fiber 

(T-Mobile) 

B No Ar (CaAa) 160.00 - 6.00 0.0000 -0.25 6 3 0.5000 1.9800  1.04 

*                         
*                         

(P)1 5/8'' 

Coaxes 
(Verizon) 

B No Ar (CaAa) 140.00 - 6.00 0.0000 0.3 16 8 0.5000 1.9800  1.04 

(E)1 5/8'' Fiber 

(Verizon) 

B No Ar (CaAa) 140.00 - 6.00 0.0000 0.3 2 1 0.5000 1.9800  1.04 

Feedline A No Af (CaAa) 170.00 - 0.00 0.0000 0.25 1 1 1.5000 1.5000  4.20 
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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 
 

plf 

Ladder (Af) 
1.5'' 

Feedline 

Ladder (Af) 
1.5'' 

B No Af (CaAa) 160.00 - 0.00 0.0000 -0.35 1 1 1.5000 1.5000  4.20 

Feedline 

Ladder (Af) 
1.5'' 

B No Af (CaAa) 140.00 - 0.00 0.0000 0.3 1 1 1.5000 1.5000  4.20 

*******                         

3/4'' DC 
Power 

(AT&T) 

A No Ar (CaAa) 170.00 - 6.00 0.0000 0.25 2 2 0.8650 0.8650  0.15 

7/16'' DC 
Fiber 

(AT&T) 

A No Ar (CaAa) 170.00 - 6.00 0.0000 0.25 1 1 0.8650 0.8650  0.15 

 

 

 

 Feed Line/Linear Appurtenances - Entered As Area 
 

Description Face 
or 

Leg  

Allow 
Shield 

Component 
Type 

Placement 
 

ft 

Total 
Number 

 CAAA 
 

ft2/ft 

Weight 
 

plf 

*                 

 

 

 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 
 

K 

T1 180.00-160.00 A 

B 
C 

0.000 

0.000 
0.000 

0.000 

0.000 
0.000 

33.315 

0.000 
7.920 

0.000 

0.000 
0.000 

0.18 

0.00 
0.04 

T2 160.00-140.00 A 

B 
C 

0.000 

0.000 
0.000 

0.000 

0.000 
0.000 

66.630 

81.400 
7.920 

0.000 

0.000 
0.000 

0.36 

0.48 
0.04 

T3 140.00-120.00 A 

B 
C 

0.000 

0.000 
0.000 

0.000 

0.000 
0.000 

66.630 

157.680 
7.920 

0.000 

0.000 
0.000 

0.36 

0.94 
0.04 

T4 120.00-90.00 A 

B 

C 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

99.945 

236.520 

11.880 

0.000 

0.000 

0.000 

0.55 

1.41 

0.06 

T5 90.00-60.00 A 

B 
C 

0.000 

0.000 
0.000 

0.000 

0.000 
0.000 

99.945 

236.520 
11.880 

0.000 

0.000 
0.000 

0.55 

1.41 
0.06 

T6 60.00-30.00 A 
B 

C 

0.000 
0.000 

0.000 

0.000 
0.000 

0.000 

99.945 
236.520 

11.880 

0.000 
0.000 

0.000 

0.55 
1.41 

0.06 

T7 30.00-0.00 A 
B 

C 

0.000 
0.000 

0.000 

0.000 
0.000 

0.000 

81.456 
192.216 

9.504 

0.000 
0.000 

0.000 

0.46 
1.18 

0.05 

 

 

 Feed Line/Linear Appurtenances Section Areas - With Ice 
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Tower 

Section 

Tower 

 Elevation 

ft 

Face 

or 

Leg  

Ice 

Thickness 

in 

AR 

 

 ft2 

AF 

  

ft2 

CAAA 

In Face  

ft2 

CAAA 

Out Face  

ft2 

Weight 

 

K 

T1 180.00-160.00 A 

B 

C 

1.767 0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

65.639 

0.000 

24.279 

0.000 

0.000 

0.000 

1.00 

0.00 

0.29 
T2 160.00-140.00 A 

B 

C 

1.745 0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

130.503 

112.748 

24.127 

0.000 

0.000 

0.000 

1.98 

2.13 

0.28 
T3 140.00-120.00 A 

B 

C 

1.720 0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

129.629 

208.229 

23.954 

0.000 

0.000 

0.000 

1.95 

4.01 

0.28 
T4 120.00-90.00 A 

B 

C 

1.684 0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

192.524 

310.004 

35.552 

0.000 

0.000 

0.000 

2.87 

5.92 

0.41 
T5 90.00-60.00 A 

B 

C 

1.628 0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

189.583 

306.419 

34.972 

0.000 

0.000 

0.000 

2.79 

5.77 

0.39 
T6 60.00-30.00 A 

B 

C 

1.547 0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

185.308 

301.205 

34.127 

0.000 

0.000 

0.000 

2.66 

5.55 

0.37 
T7 30.00-0.00 A 

B 

C 

1.386 0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

144.633 

239.020 

25.963 

0.000 

0.000 

0.000 

2.01 

4.23 

0.27 

 

 

 

   Feed Line Center of Pressure     
 

 Section Elevation  

 

ft 

CPX 

 

in 

CPZ 

 

in 

CPX 

Ice 

in 

CPZ 

Ice 

in 

T1 180.00-160.00 -2.0235 -2.8596 -0.8306 -1.5526 
T2 160.00-140.00 -0.4121 -5.4325 -0.2523 -3.5060 

T3 140.00-120.00 1.5744 -3.3189 1.1704 -2.3778 

T4 120.00-90.00 2.1261 -4.5544 1.6420 -3.3822 
T5 90.00-60.00 3.2026 -6.9594 2.5012 -5.2132 

T6 60.00-30.00 4.1450 -9.0671 3.2789 -6.8757 
T7 30.00-0.00 4.6056 -10.0869 3.8349 -8.0503 

 

 
 

 

 Shielding Factor Ka 
 

Tower 

Section 

Feed Line 

Record No. 

Description Feed Line 

Segment Elev. 

Ka 

No Ice 

Ka 

Ice 

T1 1 (E)1 5/8" Coaxes 160.00 - 
180.00 

0.6000 0.5692 

T1 2 (E)1 5/8" Coaxes 160.00 - 

170.00 

0.6000 0.5692 

T1 3 3/4" DC Power 160.00 - 

170.00 

0.6000 0.5692 

T1 4 1/2" Fiber 160.00 - 
170.00 

0.6000 0.5692 

T1 14 Feedline Ladder (Af) 1.5" 160.00 - 

170.00 

0.6000 0.5692 

T1 18 3/4" DC Power 160.00 - 0.6000 0.5692 
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Tower 
Section 

Feed Line 
Record No. 

Description Feed Line 
Segment Elev. 

Ka 
No Ice 

Ka 
Ice 

170.00 

T1 19 7/16" DC Fiber 160.00 - 
170.00 

0.6000 0.5692 

T2 1 (E)1 5/8" Coaxes 140.00 - 

160.00 

0.6000 0.5513 

T2 2 (E)1 5/8" Coaxes 140.00 - 

160.00 

0.6000 0.5513 

T2 3 3/4" DC Power 140.00 - 
160.00 

0.6000 0.5513 

T2 4 1/2" Fiber 140.00 - 

160.00 

0.6000 0.5513 

T2 6 (E)1 5/8" Coaxes 140.00 - 

160.00 

0.6000 0.5513 

T2 7 (E)1 5/8" Coax 140.00 - 
160.00 

0.6000 0.5513 

T2 8 1/2" Fiber 140.00 - 

160.00 

0.6000 0.5513 

T2 9 1 5/8" Fiber 140.00 - 

160.00 

0.6000 0.5513 

T2 14 Feedline Ladder (Af) 1.5" 140.00 - 
160.00 

0.6000 0.5513 

T2 15 Feedline Ladder (Af) 1.5" 140.00 - 

160.00 

0.6000 0.5513 

T2 18 3/4" DC Power 140.00 - 

160.00 

0.6000 0.5513 

T2 19 7/16" DC Fiber 140.00 - 
160.00 

0.6000 0.5513 

T3 1 (E)1 5/8" Coaxes 120.00 - 

140.00 

0.6000 0.5292 

T3 2 (E)1 5/8" Coaxes 120.00 - 

140.00 

0.6000 0.5292 

T3 3 3/4" DC Power 120.00 - 
140.00 

0.6000 0.5292 

T3 4 1/2" Fiber 120.00 - 

140.00 

0.6000 0.5292 

T3 6 (E)1 5/8" Coaxes 120.00 - 

140.00 

0.6000 0.5292 

T3 7 (E)1 5/8" Coax 120.00 - 
140.00 

0.6000 0.5292 

T3 8 1/2" Fiber 120.00 - 

140.00 

0.6000 0.5292 

T3 9 1 5/8" Fiber 120.00 - 

140.00 

0.6000 0.5292 

T3 12 (P)1 5/8" Coaxes 120.00 - 
140.00 

0.6000 0.5292 

T3 13 (E)1 5/8" Fiber 120.00 - 

140.00 

0.6000 0.5292 

T3 14 Feedline Ladder (Af) 1.5" 120.00 - 

140.00 

0.6000 0.5292 

T3 15 Feedline Ladder (Af) 1.5" 120.00 - 
140.00 

0.6000 0.5292 

T3 16 Feedline Ladder (Af) 1.5" 120.00 - 
140.00 

0.6000 0.5292 

T3 18 3/4" DC Power 120.00 - 

140.00 

0.6000 0.5292 

T3 19 7/16" DC Fiber 120.00 - 

140.00 

0.6000 0.5292 

T4 1 (E)1 5/8" Coaxes 90.00 - 120.00 0.6000 0.6000 
T4 2 (E)1 5/8" Coaxes 90.00 - 120.00 0.6000 0.6000 

T4 3 3/4" DC Power 90.00 - 120.00 0.6000 0.6000 

T4 4 1/2" Fiber 90.00 - 120.00 0.6000 0.6000 
T4 6 (E)1 5/8" Coaxes 90.00 - 120.00 0.6000 0.6000 
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9221 lyndon B johson Freeway. Suite 204  

Project 

CT09865-S-03_Niantic Structural 

Date 

11:20:27 02/07/18  

Dalls Tx. 75243 

Phone: 972 231 8893 
FAX: 866 364 8375 

Client 

SBA 
Designed by 

bakech 

Tower 
Section 

Feed Line 
Record No. 

Description Feed Line 
Segment Elev. 

Ka 
No Ice 

Ka 
Ice 

T4 7 (E)1 5/8" Coax 90.00 - 120.00 0.6000 0.6000 

T4 8 1/2" Fiber 90.00 - 120.00 0.6000 0.6000 
T4 9 1 5/8" Fiber 90.00 - 120.00 0.6000 0.6000 

T4 12 (P)1 5/8" Coaxes 90.00 - 120.00 0.6000 0.6000 

T4 13 (E)1 5/8" Fiber 90.00 - 120.00 0.6000 0.6000 
T4 14 Feedline Ladder (Af) 1.5" 90.00 - 120.00 0.6000 0.6000 

T4 15 Feedline Ladder (Af) 1.5" 90.00 - 120.00 0.6000 0.6000 

T4 16 Feedline Ladder (Af) 1.5" 90.00 - 120.00 0.6000 0.6000 
T4 18 3/4" DC Power 90.00 - 120.00 0.6000 0.6000 

T4 19 7/16" DC Fiber 90.00 - 120.00 0.6000 0.6000 

T5 1 (E)1 5/8" Coaxes 60.00 - 90.00 0.6000 0.6000 
T5 2 (E)1 5/8" Coaxes 60.00 - 90.00 0.6000 0.6000 

T5 3 3/4" DC Power 60.00 - 90.00 0.6000 0.6000 

T5 4 1/2" Fiber 60.00 - 90.00 0.6000 0.6000 
T5 6 (E)1 5/8" Coaxes 60.00 - 90.00 0.6000 0.6000 

T5 7 (E)1 5/8" Coax 60.00 - 90.00 0.6000 0.6000 

T5 8 1/2" Fiber 60.00 - 90.00 0.6000 0.6000 
T5 9 1 5/8" Fiber 60.00 - 90.00 0.6000 0.6000 

T5 12 (P)1 5/8" Coaxes 60.00 - 90.00 0.6000 0.6000 

T5 13 (E)1 5/8" Fiber 60.00 - 90.00 0.6000 0.6000 
T5 14 Feedline Ladder (Af) 1.5" 60.00 - 90.00 0.6000 0.6000 

T5 15 Feedline Ladder (Af) 1.5" 60.00 - 90.00 0.6000 0.6000 

T5 16 Feedline Ladder (Af) 1.5" 60.00 - 90.00 0.6000 0.6000 
T5 18 3/4" DC Power 60.00 - 90.00 0.6000 0.6000 

T5 19 7/16" DC Fiber 60.00 - 90.00 0.6000 0.6000 

T6 1 (E)1 5/8" Coaxes 30.00 - 60.00 0.6000 0.6000 
T6 2 (E)1 5/8" Coaxes 30.00 - 60.00 0.6000 0.6000 

T6 3 3/4" DC Power 30.00 - 60.00 0.6000 0.6000 

T6 4 1/2" Fiber 30.00 - 60.00 0.6000 0.6000 

T6 6 (E)1 5/8" Coaxes 30.00 - 60.00 0.6000 0.6000 

T6 7 (E)1 5/8" Coax 30.00 - 60.00 0.6000 0.6000 

T6 8 1/2" Fiber 30.00 - 60.00 0.6000 0.6000 
T6 9 1 5/8" Fiber 30.00 - 60.00 0.6000 0.6000 

T6 12 (P)1 5/8" Coaxes 30.00 - 60.00 0.6000 0.6000 

T6 13 (E)1 5/8" Fiber 30.00 - 60.00 0.6000 0.6000 
T6 14 Feedline Ladder (Af) 1.5" 30.00 - 60.00 0.6000 0.6000 

T6 15 Feedline Ladder (Af) 1.5" 30.00 - 60.00 0.6000 0.6000 

T6 16 Feedline Ladder (Af) 1.5" 30.00 - 60.00 0.6000 0.6000 
T6 18 3/4" DC Power 30.00 - 60.00 0.6000 0.6000 

T6 19 7/16" DC Fiber 30.00 - 60.00 0.6000 0.6000 

T7 1 (E)1 5/8" Coaxes 6.00 - 30.00 0.6000 0.6000 
T7 2 (E)1 5/8" Coaxes 6.00 - 30.00 0.6000 0.6000 

T7 3 3/4" DC Power 6.00 - 30.00 0.6000 0.6000 

T7 4 1/2" Fiber 6.00 - 30.00 0.6000 0.6000 
T7 6 (E)1 5/8" Coaxes 6.00 - 30.00 0.6000 0.6000 

T7 7 (E)1 5/8" Coax 6.00 - 30.00 0.6000 0.6000 

T7 8 1/2" Fiber 6.00 - 30.00 0.6000 0.6000 

T7 9 1 5/8" Fiber 6.00 - 30.00 0.6000 0.6000 

T7 12 (P)1 5/8" Coaxes 6.00 - 30.00 0.6000 0.6000 

T7 13 (E)1 5/8" Fiber 6.00 - 30.00 0.6000 0.6000 
T7 14 Feedline Ladder (Af) 1.5" 0.00 - 30.00 0.6000 0.6000 

T7 15 Feedline Ladder (Af) 1.5" 0.00 - 30.00 0.6000 0.6000 
T7 16 Feedline Ladder (Af) 1.5" 0.00 - 30.00 0.6000 0.6000 

T7 18 3/4" DC Power 6.00 - 30.00 0.6000 0.6000 

T7 19 7/16" DC Fiber 6.00 - 30.00 0.6000 0.6000 
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Allpro Consultants group inc 

9221 lyndon B johson Freeway. Suite 204  

Project 

CT09865-S-03_Niantic Structural 

Date 

11:20:27 02/07/18  

Dalls Tx. 75243 

Phone: 972 231 8893 
FAX: 866 364 8375 

Client 

SBA 
Designed by 

bakech 

   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 

 
 

 

K 

(E) Lightning Rod C From Leg 3.00 

0.00 

0.00 

0.0000 180.00 No Ice 

1/2'' Ice 

1'' Ice 

0.25 

0.66 

0.97 

0.25 

0.66 

0.97 

0.03 

0.04 

0.04 

(E) Flash Beacon Lighting C None   0.0000 180.00 No Ice 

1/2'' Ice 
1'' Ice 

2.70 

3.10 
3.50 

2.70 

3.10 
3.50 

0.05 

0.07 
0.09 

(E)Sinclair SC488-HF2LNF 

Omni 
(Town of Waterford) 

A From Leg 3.00 

0.00 
5.00 

0.0000 180.00 No Ice 

1/2'' Ice 
1'' Ice 

4.39 

5.95 
7.51 

4.39 

5.95 
7.51 

0.03 

0.06 
0.10 

(E)Sinclair SC488-HF2LNF 

Omni 
(Town of Waterford) 

B From Leg 3.00 

0.00 
5.00 

0.0000 180.00 No Ice 

1/2'' Ice 
1'' Ice 

4.39 

5.95 
7.51 

4.39 

5.95 
7.51 

0.03 

0.06 
0.10 

(E)DBSpectra ATS8TMA10 

TMA 
(Town of Waterford) 

C From Leg 3.00 

0.00 
0.00 

0.0000 180.00 No Ice 

1/2'' Ice 
1'' Ice 

2.74 

3.03 
3.33 

2.74 

3.03 
3.33 

0.03 

0.04 
0.07 

**                   
(E)Powerwave 7770.00 

(AT&T) 

A From Leg 3.00 

0.00 

0.00 

0.0000 170.00 No Ice 

1/2'' Ice 

1'' Ice 

6.74 

7.36 

7.99 

3.47 

3.90 

4.34 

0.04 

0.08 

0.12 
(E)Powerwave 7770.00 

(AT&T) 

B From Leg 3.00 

0.00 

0.00 

0.0000 170.00 No Ice 

1/2'' Ice 

1'' Ice 

6.74 

7.36 

7.99 

3.47 

3.90 

4.34 

0.04 

0.08 

0.12 
(E)Powerwave 7770.00 

(AT&T) 

C From Leg 3.00 

0.00 

0.00 

0.0000 170.00 No Ice 

1/2'' Ice 

1'' Ice 

6.74 

7.36 

7.99 

3.47 

3.90 

4.34 

0.04 

0.08 

0.12 
SBNHH-1D65A 

(AT&T) 

A From Leg 3.00 

0.00 

0.00 

0.0000 170.00 No Ice 

1/2'' Ice 

1'' Ice 

5.96 

6.32 

6.70 

3.91 

4.27 

4.63 

0.03 

0.07 

0.12 
SBNHH-1D65A 

(AT&T) 

B From Leg 3.00 

0.00 

0.00 

0.0000 170.00 No Ice 

1/2'' Ice 

1'' Ice 

5.96 

6.32 

6.70 

3.91 

4.27 

4.63 

0.03 

0.07 

0.12 
SBNHH-1D65A 

(AT&T) 

C From Leg 3.00 

0.00 

0.00 

0.0000 170.00 No Ice 

1/2'' Ice 

1'' Ice 

5.96 

6.32 

6.70 

3.91 

4.27 

4.63 

0.03 

0.07 

0.12 
RRU 32 

(AT&T) 

A From Leg 3.00 

0.00 

0.00 

0.0000 170.00 No Ice 

1/2'' Ice 

1'' Ice 

3.46 

3.71 

3.96 

2.42 

2.64 

2.86 

0.08 

0.11 

0.14 
RRU 32 

(AT&T) 

B From Leg 3.00 

0.00 

0.00 

0.0000 170.00 No Ice 

1/2'' Ice 

1'' Ice 

3.46 

3.71 

3.96 

2.42 

2.64 

2.86 

0.08 

0.11 

0.14 

RRU 32 

(AT&T) 

C From Leg 3.00 

0.00 

0.00 

0.0000 170.00 No Ice 

1/2'' Ice 

1'' Ice 

3.46 

3.71 

3.96 

2.42 

2.64 

2.86 

0.08 

0.11 

0.14 
(2) (E) RRUS 11 

(AT&T) 

A From Leg 3.00 

0.00 

0.00 

0.0000 170.00 No Ice 

1/2'' Ice 

1'' Ice 

2.17 

2.44 

2.71 

1.66 

1.90 

2.15 

0.05 

0.07 

0.08 
(2) (E) RRUS 11 

(AT&T) 

B From Leg 3.00 

0.00 

0.00 

0.0000 170.00 No Ice 

1/2'' Ice 

1'' Ice 

2.17 

2.44 

2.71 

1.66 

1.90 

2.15 

0.05 

0.07 

0.08 
(2) (E) RRUS 11 

(AT&T) 

C From Leg 3.00 

0.00 

0.00 

0.0000 170.00 No Ice 

1/2'' Ice 

1'' Ice 

2.17 

2.44 

2.71 

1.66 

1.90 

2.15 

0.05 

0.07 

0.08 
(E)Raycap DC6-48-60-18-F 

(AT&T) 

A From Leg 3.00 

0.00 

0.0000 170.00 No Ice 

1/2'' Ice 

3.34 

3.70 

0.73 

0.95 

0.03 

0.04 
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Allpro Consultants group inc 

9221 lyndon B johson Freeway. Suite 204  

Project 

CT09865-S-03_Niantic Structural 

Date 

11:20:27 02/07/18  

Dalls Tx. 75243 

Phone: 972 231 8893 
FAX: 866 364 8375 

Client 

SBA 
Designed by 

bakech 

Description Face 
or 

Leg 

Offset 
Type 

Offsets: 
Horz 

Lateral 

Vert 
ft 

ft 

ft 

Azimuth 
Adjustment 

 

 
° 

Placement 
 

 

 
ft 

 CAAA 
Front 

 

 
ft2 

CAAA 
Side 

 

 
ft2 

Weight 
 

 

 
K 

0.00 1'' Ice 4.06 1.16 0.06 

(E)Raycap DC6-48-60-18-F 

(AT&T) 

B From Leg 3.00 

0.00 
0.00 

0.0000 170.00 No Ice 

1/2'' Ice 
1'' Ice 

3.34 

3.70 
4.06 

0.73 

0.95 
1.16 

0.03 

0.04 
0.06 

**                   

***                   
APX16DWV-16DWVS-E-A

20 

(T-Mobile) 

A From Leg 3.00 

0.00 

0.00 

0.0000 160.00 No Ice 

1/2'' Ice 

1'' Ice 

6.59 

6.96 

7.34 

2.15 

2.49 

2.84 

0.04 

0.07 

0.11 
APX16DWV-16DWVS-E-A

20 

(T-Mobile) 

B From Leg 3.00 

0.00 

0.00 

0.0000 160.00 No Ice 

1/2'' Ice 

1'' Ice 

6.59 

6.96 

7.34 

2.15 

2.49 

2.84 

0.04 

0.07 

0.11 
APX16DWV-16DWVS-E-A

20 

(T-Mobile) 

C From Leg 3.00 

0.00 

0.00 

0.0000 160.00 No Ice 

1/2'' Ice 

1'' Ice 

6.59 

6.96 

7.34 

2.15 

2.49 

2.84 

0.04 

0.07 

0.11 
LNX-6515DS-VTM 

(T-Mobile) 

A From Leg 3.00 

0.00 

0.00 

0.0000 160.00 No Ice 

1/2'' Ice 

1'' Ice 

11.45 

12.06 

12.69 

7.70 

8.29 

8.89 

0.05 

0.12 

0.19 
LNX-6515DS-VTM 

(T-Mobile) 

B From Leg 3.00 

0.00 

0.00 

0.0000 160.00 No Ice 

1/2'' Ice 

1'' Ice 

11.45 

12.06 

12.69 

7.70 

8.29 

8.89 

0.05 

0.12 

0.19 
LNX-6515DS-VTM 

(T-Mobile) 

C From Leg 3.00 

0.00 

0.00 

0.0000 160.00 No Ice 

1/2'' Ice 

1'' Ice 

11.45 

12.06 

12.69 

7.70 

8.29 

8.89 

0.05 

0.12 

0.19 

Double TMA 17/21 

(T-Mobile) 

A From Leg 3.00 

0.00 

0.00 

0.0000 160.00 No Ice 

1/2'' Ice 

1'' Ice 

0.35 

0.43 

0.51 

0.14 

0.19 

0.25 

0.01 

0.01 

0.02 
Double TMA 17/21 

(T-Mobile) 

B From Leg 3.00 

0.00 

0.00 

0.0000 160.00 No Ice 

1/2'' Ice 

1'' Ice 

0.35 

0.43 

0.51 

0.14 

0.19 

0.25 

0.01 

0.01 

0.02 
Double TMA 17/21 

(T-Mobile) 

C From Leg 3.00 

0.00 

0.00 

0.0000 160.00 No Ice 

1/2'' Ice 

1'' Ice 

0.35 

0.43 

0.51 

0.14 

0.19 

0.25 

0.01 

0.01 

0.02 
ATMAA1412D-1A20 

(T-Mobile) 

A From Leg 3.00 

0.00 

0.00 

0.0000 160.00 No Ice 

1/2'' Ice 

1'' Ice 

1.00 

1.13 

1.26 

0.41 

0.50 

0.59 

0.01 

0.02 

0.03 
ATMAA1412D-1A20 

(T-Mobile) 

B From Leg 3.00 

0.00 

0.00 

0.0000 160.00 No Ice 

1/2'' Ice 

1'' Ice 

1.00 

1.13 

1.26 

0.41 

0.50 

0.59 

0.01 

0.02 

0.03 
ATMAA1412D-1A20 

(T-Mobile) 

C From Leg 3.00 

0.00 

0.00 

0.0000 160.00 No Ice 

1/2'' Ice 

1'' Ice 

1.00 

1.13 

1.26 

0.41 

0.50 

0.59 

0.01 

0.02 

0.03 

782 11056 

(T-Mobile) 

A From Leg 3.00 

0.00 

0.00 

0.0000 160.00 No Ice 

1/2'' Ice 

1'' Ice 

0.15 

0.20 

0.26 

0.08 

0.13 

0.18 

0.00 

0.00 

0.01 
782 11056 

(T-Mobile) 

B From Leg 3.00 

0.00 
0.00 

0.0000 160.00 No Ice 

1/2'' Ice 
1'' Ice 

0.15 

0.20 
0.26 

0.08 

0.13 
0.18 

0.00 

0.00 
0.01 

782 11056 

(T-Mobile) 

C From Leg 3.00 

0.00 
0.00 

0.0000 160.00 No Ice 

1/2'' Ice 
1'' Ice 

0.15 

0.20 
0.26 

0.08 

0.13 
0.18 

0.00 

0.00 
0.01 

****                   

*****                   
(E) SitePRO1 HM6 6’ 

Stanoffs 

(Town of Waterford) 

A From Leg 3.00 

0.00 

0.00 

0.0000 180.00 No Ice 

1/2'' Ice 

1'' Ice 

2.64 

3.69 

4.74 

4.40 

6.20 

8.00 

0.08 

0.10 

0.12 
(E) SitePRO1 HM6 6’ B From Leg 3.00 0.0000 180.00 No Ice 2.64 4.40 0.08 
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Allpro Consultants group inc 

9221 lyndon B johson Freeway. Suite 204  

Project 

CT09865-S-03_Niantic Structural 

Date 

11:20:27 02/07/18  

Dalls Tx. 75243 

Phone: 972 231 8893 
FAX: 866 364 8375 

Client 

SBA 
Designed by 

bakech 

Description Face 
or 

Leg 

Offset 
Type 

Offsets: 
Horz 

Lateral 

Vert 
ft 

ft 

ft 

Azimuth 
Adjustment 

 

 
° 

Placement 
 

 

 
ft 

 CAAA 
Front 

 

 
ft2 

CAAA 
Side 

 

 
ft2 

Weight 
 

 

 
K 

Stanoffs 

(Town of Waterford) 

0.00 

0.00 

1/2'' Ice 

1'' Ice 

3.69 

4.74 

6.20 

8.00 

0.10 

0.12 

(E)  T-Frame 
(AT&T) 

A From Leg 3.00 
0.00 

0.00 

0.0000 170.00 No Ice 
1/2'' Ice 

1'' Ice 

18.81 
25.20 

31.59 

9.20 
13.30 

17.40 

0.30 
0.40 

0.50 

(E)  T-Frame 
(AT&T) 

B From Leg 3.00 
0.00 

0.00 

0.0000 170.00 No Ice 
1/2'' Ice 

1'' Ice 

18.81 
25.20 

31.59 

9.20 
13.30 

17.40 

0.30 
0.40 

0.50 

(E)  T-Frame 
(AT&T) 

C From Leg 3.00 
0.00 

0.00 

0.0000 170.00 No Ice 
1/2'' Ice 

1'' Ice 

18.81 
25.20 

31.59 

9.20 
13.30 

17.40 

0.30 
0.40 

0.50 

(E)T-Frame 
(T-Mobile) 

A From Leg 3.00 
0.00 

0.00 

0.0000 160.00 No Ice 
1/2'' Ice 

1'' Ice 

10.60 
16.80 

23.00 

5.00 
8.00 

11.00 

0.26 
0.36 

0.46 

(E)T-Frame 
(T-Mobile) 

B From Leg 3.00 
0.00 

0.00 

0.0000 160.00 No Ice 
1/2'' Ice 

1'' Ice 

10.60 
16.80 

23.00 

5.00 
8.00 

11.00 

0.26 
0.36 

0.46 

(E)T-Frame 
(T-Mobile) 

C From Leg 3.00 
0.00 

0.00 

0.0000 160.00 No Ice 
1/2'' Ice 

1'' Ice 

10.60 
16.80 

23.00 

5.00 
8.00 

11.00 

0.26 
0.36 

0.46 

(E)T-Frame 
(Verizon) 

A From Leg 3.00 
0.00 

0.00 

0.0000 140.00 No Ice 
1/2'' Ice 

1'' Ice 

10.60 
16.80 

23.00 

5.00 
8.00 

11.00 

0.26 
0.36 

0.46 

(E)T-Frame 

(Verizon) 

B From Leg 3.00 

0.00 

0.00 

0.0000 140.00 No Ice 

1/2'' Ice 

1'' Ice 

10.60 

16.80 

23.00 

5.00 

8.00 

11.00 

0.26 

0.36 

0.46 

(E)T-Frame 
(Verizon) 

C From Leg 3.00 
0.00 

0.00 

0.0000 140.00 No Ice 
1/2'' Ice 

1'' Ice 

10.60 
16.80 

23.00 

5.00 
8.00 

11.00 

0.26 
0.36 

0.46 

(3) (E)Antenna Pipe Mount 
(AT&T) 

A From Leg 3.00 
0.00 

0.00 

0.0000 170.00 No Ice 
1/2'' Ice 

1'' Ice 

1.32 
1.58 

1.84 

1.32 
1.58 

1.84 

0.04 
0.06 

0.07 

(3) (E)Antenna Pipe Mount 
(AT&T) 

B From Leg 3.00 
0.00 

0.00 

0.0000 170.00 No Ice 
1/2'' Ice 

1'' Ice 

1.32 
1.58 

1.84 

1.32 
1.58 

1.84 

0.04 
0.06 

0.07 

(3) (E)Antenna Pipe Mount 
(AT&T) 

C From Leg 3.00 
0.00 

0.00 

0.0000 170.00 No Ice 
1/2'' Ice 

1'' Ice 

1.32 
1.58 

1.84 

1.32 
1.58 

1.84 

0.04 
0.06 

0.07 

(2) (E)Antenna Pipe Mount 
(T-Mobile) 

A From Leg 4.00 
0.00 

0.00 

0.0000 160.00 No Ice 
1/2'' Ice 

1'' Ice 

1.32 
1.58 

1.84 

1.32 
1.58 

1.84 

0.04 
0.06 

0.07 

(2) (E)Antenna Pipe Mount 

(T-Mobile) 

B From Leg 4.00 

0.00 

0.00 

0.0000 160.00 No Ice 

1/2'' Ice 

1'' Ice 

1.32 

1.58 

1.84 

1.32 

1.58 

1.84 

0.04 

0.06 

0.07 

(2) (E)Antenna Pipe Mount 
(T-Mobile) 

C From Leg 4.00 
0.00 

0.00 

0.0000 160.00 No Ice 
1/2'' Ice 

1'' Ice 

1.32 
1.58 

1.84 

1.32 
1.58 

1.84 

0.04 
0.06 

0.07 
(4) (E)Antenna Pipe Mount 

(Verizon) 

A From Leg 4.00 

0.00 

0.00 

0.0000 140.00 No Ice 

1/2'' Ice 

1'' Ice 

1.32 

1.58 

1.84 

1.32 

1.58 

1.84 

0.04 

0.06 

0.07 
(4) (E)Antenna Pipe Mount 

(Verizon) 

B From Leg 4.00 

0.00 

0.00 

0.0000 140.00 No Ice 

1/2'' Ice 

1'' Ice 

1.32 

1.58 

1.84 

1.32 

1.58 

1.84 

0.04 

0.06 

0.07 
(4) (E)Antenna Pipe Mount 

(Verizon) 

C From Leg 4.00 

0.00 

0.00 

0.0000 140.00 No Ice 

1/2'' Ice 

1'' Ice 

1.32 

1.58 

1.84 

1.32 

1.58 

1.84 

0.04 

0.06 

0.07 
*                   
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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 
 

 

 
K 

**                   

***                   

(E)Antel BXA-80063/6CF 
(Verizon) 

A From Leg 3.00 
0.00 

0.00 

0.0000 140.00 No Ice 
1/2'' Ice 

1'' Ice 

7.74 
8.44 

9.13 

4.17 
4.63 

5.10 

0.02 
0.06 

0.10 

(E)Antel BXA-80063/6CF 
(Verizon) 

B From Leg 3.00 
0.00 

0.00 

0.0000 140.00 No Ice 
1/2'' Ice 

1'' Ice 

7.74 
8.44 

9.13 

4.17 
4.63 

5.10 

0.02 
0.06 

0.10 

(E)Antel BXA-80063/6CF 
(Verizon) 

C From Leg 3.00 
0.00 

0.00 

0.0000 140.00 No Ice 
1/2'' Ice 

1'' Ice 

7.74 
8.44 

9.13 

4.17 
4.63 

5.10 

0.02 
0.06 

0.10 

(E)Antel BXA-70063/6CF 
(Verizon) 

A From Leg 3.00 
0.00 

0.00 

0.0000 140.00 No Ice 
1/2'' Ice 

1'' Ice 

7.74 
8.44 

9.13 

4.17 
4.63 

5.10 

0.02 
0.06 

0.10 

(E)Antel BXA-70063/6CF 
(Verizon) 

B From Leg 3.00 
0.00 

0.00 

0.0000 140.00 No Ice 
1/2'' Ice 

1'' Ice 

7.74 
8.44 

9.13 

4.17 
4.63 

5.10 

0.02 
0.06 

0.10 

(E)Antel BXA-70063/6CF 
(Verizon) 

C From Leg 3.00 
0.00 

0.00 

0.0000 140.00 No Ice 
1/2'' Ice 

1'' Ice 

7.74 
8.44 

9.13 

4.17 
4.63 

5.10 

0.02 
0.06 

0.10 

**                   
**                   

*****                   

(2) (P) TT19-08BP111-001 

TMA 

(AT&T) 

A From Leg 2.00 

0.00 

0.00 

0.0000 170.00 No Ice 

1/2'' Ice 

1'' Ice 

0.64 

0.76 

0.88 

0.52 

0.62 

0.74 

0.02 

0.02 

0.03 

(2) (P) TT19-08BP111-001 
TMA 

(AT&T) 

B From Leg 2.00 
0.00 

0.00 

0.0000 170.00 No Ice 
1/2'' Ice 

1'' Ice 

0.64 
0.76 

0.88 

0.52 
0.62 

0.74 

0.02 
0.02 

0.03 

(2) (P) TT19-08BP111-001 
TMA 

(AT&T) 

C From Leg 2.00 
0.00 

0.00 

0.0000 170.00 No Ice 
1/2'' Ice 

1'' Ice 

0.64 
0.76 

0.88 

0.52 
0.62 

0.74 

0.02 
0.02 

0.03 

**                   
**                   

**                   

(2) SBNHH-1D65B 
(Verizon) 

A From Leg 3.00 
0.00 

0.00 

0.0000 140.00 No Ice 
1/2'' Ice 

1'' Ice 

8.05 
8.51 

8.97 

5.34 
5.79 

6.26 

0.05 
0.10 

0.16 

(2) SBNHH-1D65B 
(Verizon) 

B From Leg 3.00 
0.00 

0.00 

0.0000 140.00 No Ice 
1/2'' Ice 

1'' Ice 

8.05 
8.51 

8.97 

5.34 
5.79 

6.26 

0.05 
0.10 

0.16 

(2) SBNHH-1D65B 

(Verizon) 

C From Leg 3.00 

0.00 

0.00 

0.0000 140.00 No Ice 

1/2'' Ice 

1'' Ice 

8.05 

8.51 

8.97 

5.34 

5.79 

6.26 

0.05 

0.10 

0.16 

**                   
B66 RRH4X45 AWS 

(Verizon) 

A From Leg 3.00 

0.00 
0.00 

0.0000 140.00 No Ice 

1/2'' Ice 
1'' Ice 

2.45 

2.66 
2.88 

1.43 

1.61 
1.79 

0.06 

0.08 
0.10 

B66 RRH4X45 AWS 

(Verizon) 

B From Leg 3.00 

0.00 
0.00 

0.0000 140.00 No Ice 

1/2'' Ice 
1'' Ice 

2.45 

2.66 
2.88 

1.43 

1.61 
1.79 

0.06 

0.08 
0.10 

B66 RRH4X45 AWS 

(Verizon) 

C From Leg 3.00 

0.00 
0.00 

0.0000 140.00 No Ice 

1/2'' Ice 
1'' Ice 

2.45 

2.66 
2.88 

1.43 

1.61 
1.79 

0.06 

0.08 
0.10 

**                   

RRH 700 4X30 B13 
(Verizon) 

A From Leg 3.00 
0.00 

0.0000 140.00 No Ice 
1/2'' Ice 

2.16 
2.35 

1.62 
1.79 

0.06 
0.08 
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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 
 

 

 
K 

0.00 1'' Ice 2.55 1.97 0.10 

RRH 700 4X30 B13 

(Verizon) 

B From Leg 3.00 

0.00 
0.00 

0.0000 140.00 No Ice 

1/2'' Ice 
1'' Ice 

2.16 

2.35 
2.55 

1.62 

1.79 
1.97 

0.06 

0.08 
0.10 

RRH 700 4X30 B13 

(Verizon) 

C From Leg 3.00 

0.00 
0.00 

0.0000 140.00 No Ice 

1/2'' Ice 
1'' Ice 

2.16 

2.35 
2.55 

1.62 

1.79 
1.97 

0.06 

0.08 
0.10 

**                   

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

A From Leg 3.00 
0.00 

0.00 

0.0000 140.00 No Ice 
1/2'' Ice 

1'' Ice 

4.80 
5.07 

5.35 

2.00 
2.19 

2.39 

0.04 
0.08 

0.12 

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

B From Leg 3.00 
0.00 

0.00 

0.0000 140.00 No Ice 
1/2'' Ice 

1'' Ice 

4.80 
5.07 

5.35 

2.00 
2.19 

2.39 

0.04 
0.08 

0.12 

**                   
**                   

(E)AM-X-CD-14-65-00T-RE

T 
(AT&T) 

A From Leg 3.00 

0.00 
0.00 

0.0000 170.00 No Ice 

1/2'' Ice 
1'' Ice 

5.51 

6.01 
6.52 

2.83 

3.22 
3.61 

0.03 

0.06 
0.08 

(E) 

AM-X-CD-14-65-00T-RET 
(AT&T) 

B From Leg 3.00 

0.00 
0.00 

0.0000 170.00 No Ice 

1/2'' Ice 
1'' Ice 

5.51 

6.01 
6.52 

2.83 

3.22 
3.61 

0.03 

0.06 
0.08 

(E)AM-X-CD-14-65-00T-RE

T 

(AT&T) 

C From Leg 3.00 

0.00 

0.00 

0.0000 170.00 No Ice 

1/2'' Ice 

1'' Ice 

5.51 

6.01 

6.52 

2.83 

3.22 

3.61 

0.03 

0.06 

0.08 

*****                   

EPBQ-654L8-H6-L2 
(AT&T) 

A From Leg 0.00 
0.00 

0.00 

0.0000 170.00 No Ice 
1/2'' Ice 

1'' Ice 

13.24 
13.74 

14.26 

4.96 
5.41 

5.88 

0.07 
0.14 

0.22 

EPBQ-654L8-H6-L2 
(AT&T) 

B From Leg 0.00 
0.00 

0.00 

0.0000 170.00 No Ice 
1/2'' Ice 

1'' Ice 

13.24 
13.74 

14.26 

4.96 
5.41 

5.88 

0.07 
0.14 

0.22 

EPBQ-654L8-H6-L2 
(AT&T) 

C From Leg 0.00 
0.00 

0.00 

0.0000 170.00 No Ice 
1/2'' Ice 

1'' Ice 

13.24 
13.74 

14.26 

4.96 
5.41 

5.88 

0.07 
0.14 

0.22 

****                   
RRU 32 

(AT&T) 

A From Leg 3.00 

0.00 

0.00 

0.0000 170.00 No Ice 

1/2'' Ice 

1'' Ice 

3.46 

3.71 

3.96 

2.42 

2.64 

2.86 

0.08 

0.11 

0.14 
RRU 32 

(AT&T) 

B From Leg 3.00 

0.00 

0.00 

0.0000 170.00 No Ice 

1/2'' Ice 

1'' Ice 

3.46 

3.71 

3.96 

2.42 

2.64 

2.86 

0.08 

0.11 

0.14 

RRU 32 

(AT&T) 

C From Leg 3.00 

0.00 

0.00 

0.0000 170.00 No Ice 

1/2'' Ice 

1'' Ice 

3.46 

3.71 

3.96 

2.42 

2.64 

2.86 

0.08 

0.11 

0.14 
*****                   

4478 B5 
(AT&T) 

A From Leg 0.00 
0.00 

0.00 

0.0000 170.00 No Ice 
1/2'' Ice 

1'' Ice 

1.84 
2.01 

2.19 

1.06 
1.20 

1.34 

0.06 
0.08 

0.09 

4478 B5 
(AT&T) 

B From Leg 0.00 
0.00 

0.00 

0.0000 170.00 No Ice 
1/2'' Ice 

1'' Ice 

1.84 
2.01 

2.19 

1.06 
1.20 

1.34 

0.06 
0.08 

0.09 

4478 B5 
(AT&T) 

C From Leg 0.00 
0.00 

0.00 

0.0000 170.00 No Ice 
1/2'' Ice 

1'' Ice 

1.84 
2.01 

2.19 

1.06 
1.20 

1.34 

0.06 
0.08 

0.09 

****                   
DC6-48-60-18-8C A From Leg 0.00 0.0000 170.00 No Ice 0.00 0.00 0.00 
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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 
 

 

 
K 

(AT&T) 0.00 

0.00 

1/2'' Ice 

1'' Ice 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

****                   
****                   

 

 
 

 

 Load Combinations    
 

Comb. 

No. 

Description 

1 Dead Only 
2 1.2 Dead+1.6 Wind 0 deg - No Ice 

3 1.2D+1.6W (pattern 1) 0 deg - No Ice 

4 1.2D+1.6W (pattern 2) 0 deg - No Ice 
5 0.9 Dead+1.6 Wind 0 deg - No Ice 

6 1.2 Dead+1.6 Wind 30 deg - No Ice 

7 1.2D+1.6W (pattern 1) 30 deg - No Ice 
8 1.2D+1.6W (pattern 2) 30 deg - No Ice 

9 0.9 Dead+1.6 Wind 30 deg - No Ice 

10 1.2 Dead+1.6 Wind 60 deg - No Ice 
11 1.2D+1.6W (pattern 1) 60 deg - No Ice 

12 1.2D+1.6W (pattern 2) 60 deg - No Ice 

13 0.9 Dead+1.6 Wind 60 deg - No Ice 
14 1.2 Dead+1.6 Wind 90 deg - No Ice 

15 1.2D+1.6W (pattern 1) 90 deg - No Ice 

16 1.2D+1.6W (pattern 2) 90 deg - No Ice 
17 0.9 Dead+1.6 Wind 90 deg - No Ice 

18 1.2 Dead+1.6 Wind 120 deg - No Ice 

19 1.2D+1.6W (pattern 1) 120 deg - No Ice 
20 1.2D+1.6W (pattern 2) 120 deg - No Ice 

21 0.9 Dead+1.6 Wind 120 deg - No Ice 

22 1.2 Dead+1.6 Wind 150 deg - No Ice 
23 1.2D+1.6W (pattern 1) 150 deg - No Ice 

24 1.2D+1.6W (pattern 2) 150 deg - No Ice 

25 0.9 Dead+1.6 Wind 150 deg - No Ice 
26 1.2 Dead+1.6 Wind 180 deg - No Ice 

27 1.2D+1.6W (pattern 1) 180 deg - No Ice 

28 1.2D+1.6W (pattern 2) 180 deg - No Ice 

29 0.9 Dead+1.6 Wind 180 deg - No Ice 

30 1.2 Dead+1.6 Wind 210 deg - No Ice 

31 1.2D+1.6W (pattern 1) 210 deg - No Ice 
32 1.2D+1.6W (pattern 2) 210 deg - No Ice 

33 0.9 Dead+1.6 Wind 210 deg - No Ice 

34 1.2 Dead+1.6 Wind 240 deg - No Ice 
35 1.2D+1.6W (pattern 1) 240 deg - No Ice 

36 1.2D+1.6W (pattern 2) 240 deg - No Ice 

37 0.9 Dead+1.6 Wind 240 deg - No Ice 
38 1.2 Dead+1.6 Wind 270 deg - No Ice 

39 1.2D+1.6W (pattern 1) 270 deg - No Ice 

40 1.2D+1.6W (pattern 2) 270 deg - No Ice 
41 0.9 Dead+1.6 Wind 270 deg - No Ice 

42 1.2 Dead+1.6 Wind 300 deg - No Ice 
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Comb. 
No. 

Description 

43 1.2D+1.6W (pattern 1) 300 deg - No Ice 

44 1.2D+1.6W (pattern 2) 300 deg - No Ice 
45 0.9 Dead+1.6 Wind 300 deg - No Ice 

46 1.2 Dead+1.6 Wind 330 deg - No Ice 

47 1.2D+1.6W (pattern 1) 330 deg - No Ice 
48 1.2D+1.6W (pattern 2) 330 deg - No Ice 

49 0.9 Dead+1.6 Wind 330 deg - No Ice 

50 1.2 Dead+1.0 Ice+1.0 Temp 
51 1.2 Dead+1.0 Wind 0 deg+1.0 Ice+1.0 Temp 

52 1.2 Dead+1.0 Wind 30 deg+1.0 Ice+1.0 Temp 

53 1.2 Dead+1.0 Wind 60 deg+1.0 Ice+1.0 Temp 
54 1.2 Dead+1.0 Wind 90 deg+1.0 Ice+1.0 Temp 

55 1.2 Dead+1.0 Wind 120 deg+1.0 Ice+1.0 Temp 

56 1.2 Dead+1.0 Wind 150 deg+1.0 Ice+1.0 Temp 
57 1.2 Dead+1.0 Wind 180 deg+1.0 Ice+1.0 Temp 

58 1.2 Dead+1.0 Wind 210 deg+1.0 Ice+1.0 Temp 

59 1.2 Dead+1.0 Wind 240 deg+1.0 Ice+1.0 Temp 
60 1.2 Dead+1.0 Wind 270 deg+1.0 Ice+1.0 Temp 

61 1.2 Dead+1.0 Wind 300 deg+1.0 Ice+1.0 Temp 

62 1.2 Dead+1.0 Wind 330 deg+1.0 Ice+1.0 Temp 
63 Dead+Wind 0 deg - Service 

64 Dead+Wind 30 deg - Service 

65 Dead+Wind 60 deg - Service 
66 Dead+Wind 90 deg - Service 

67 Dead+Wind 120 deg - Service 

68 Dead+Wind 150 deg - Service 
69 Dead+Wind 180 deg - Service 

70 Dead+Wind 210 deg - Service 

71 Dead+Wind 240 deg - Service 

72 Dead+Wind 270 deg - Service 

73 Dead+Wind 300 deg - Service 

74 Dead+Wind 330 deg - Service 

 

 

 Maximum Tower Deflections - Service Wind   
 

Section 

No. 

Elevation 

 

ft 

Horz. 

Deflection 

in 

Gov. 

Load 

Comb. 

Tilt 

 

° 

Twist 

 

° 

T1 180 - 160 3.297 63 0.1958 0.0376 
T2 160 - 140 2.475 63 0.1860 0.0332 

T3 140 - 120 1.724 63 0.1524 0.0278 

T4 120 - 90 1.131 63 0.1087 0.0205 
T5 90 - 60 0.596 63 0.0633 0.0096 

T6 60 - 30 0.266 63 0.0367 0.0049 

T7 30 - 0 0.076 63 0.0172 0.0020 

      

  

 

 Critical Deflections and Radius of Curvature - Service Wind 
 

Elevation 

 
ft 

Appurtenance Gov. 

Load 
Comb. 

Deflection 

 
in 

Tilt 

 
° 

Twist 

 
° 

Radius of 

Curvature 
ft 

180.00 (E) Lightning Rod 63 3.297 0.1958 0.0376 275163 

170.00 (E)Powerwave 7770.00 63 2.882 0.1930 0.0355 137581 

160.00 APX16DWV-16DWVS-E-A20 63 2.475 0.1860 0.0332 68083 
140.00 (E)T-Frame 63 1.724 0.1524 0.0278 30308 
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 Maximum Tower Deflections - Design Wind   
 

Section 
No. 

Elevation 
 

ft 

Horz. 
Deflection 

in 

Gov. 
Load 

Comb. 

Tilt 
 

° 

Twist 
 

° 

T1 180 - 160 15.588 2 0.9227 0.1814 

T2 160 - 140 11.707 2 0.8773 0.1601 

T3 140 - 120 8.166 2 0.7189 0.1341 

T4 120 - 90 5.361 2 0.5128 0.0989 

T5 90 - 60 2.828 2 0.2988 0.0464 
T6 60 - 30 1.268 2 0.1732 0.0234 

T7 30 - 0 0.366 2 0.0814 0.0097 

      

  

 

 Critical Deflections and Radius of Curvature - Design Wind 
 

Elevation 

 

ft 

Appurtenance Gov. 

Load 

Comb. 

Deflection 

 

in 

Tilt 

 

° 

Twist 

 

° 

Radius of 

Curvature 

ft 

180.00 (E) Lightning Rod 2 15.588 0.9227 0.1814 58960 
170.00 (E)Powerwave 7770.00 2 13.627 0.9098 0.1710 29480 

160.00 APX16DWV-16DWVS-E-A20 2 11.707 0.8773 0.1601 14562 

140.00 (E)T-Frame 2 8.166 0.7189 0.1341 6325 

  

 
 

 Bolt Design Data    
 

Section 

No. 

Elevation 

 

ft 

Component 

Type 

Bolt 

Grade 

 

Bolt Size 

 

in 

Number 

Of 

Bolts 

Maximum 

Load per 

Bolt 
K 

Allowable 

Load 

K 

Ratio 

Load 

Allowable 

Allowable 

Ratio 

Criteria 

T2 160 Leg A325N 1.1250 6 3.91 67.10 
0.058   

1 Bolt Tension 

T3 140 Leg A325N 1.2500 6 14.78 82.83 
0.178   

1 Bolt Tension 

T4 120 Leg A325N 1.2500 6 32.83 82.83 
0.396   

1 Bolt Tension 

    Diagonal A325N 0.7500 1 3.59 8.97 
0.401   

1 Member Block 

Shear 

T5 90 Leg A325N 1.2500 6 35.99 82.83 
0.435   

1 Bolt Tension 

    Diagonal A325N 0.7500 1 5.19 9.46 
0.548   

1 Member Bearing 

T6 60 Leg A325N 1.2500 6 40.43 82.83 
0.488   

1 Bolt Tension 

    Diagonal A325N 0.8750 1 6.93 14.79 
0.468   

1 Member Bearing 

T7 30 Diagonal A325N 0.8750 1 8.32 18.49 
0.450   

1 Member Bearing 

                      

 

 
 

 Compression Checks   
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 Leg Design Data (Compression)    
 

Section 
No. 

Elevation 
 

ft 

Size 
 

L 
 

ft 

Lu 

 

ft 

Kl/r 
 

A 
 

in2 

Pu 

 

K 

Pn 
 

K 

Ratio 

Pu 

Pn 

T1 180 - 160 1 3/4 20.00 3.32 91.0 

K=1.00 

2.4053 -26.49 59.04 0.449 1  

 
T2 160 - 140 2 1/2 20.00 3.31 63.5 

K=1.00 

4.9087 -95.00 164.54 0.577 1  

 
T3 140 - 120 3 1/2 20.00 3.32 45.5 

K=1.00 
9.6211 -197.17 372.07 0.530 1  

 
T4 120 - 90 4 1/4 30.11 7.53 85.0 

K=1.00 

14.1863 -226.89 376.30 0.603 1  

 
T5 90 - 60 4 1/2 30.11 7.53 80.3 

K=1.00 

15.9043 -259.51 446.66 0.581 1  

 
T6 60 - 30 4 3/4 30.11 7.53 76.1 

K=1.00 
17.7205 -297.54 522.30 0.570 1  

 
T7 30 - 0 4 3/4 30.11 7.53 76.1 

K=1.00 

17.7205 -337.39 522.30 0.646 1  

 
                    

 
1 P u  / Pn controls 

 

 

 Diagonal Design Data (Compression)    
 

Section 

No. 

Elevation 

 

ft 

Size 

 

L 

 

ft 

Lu 

 

ft 

Kl/r 

 

A 

 

in2 

Pu 

 

K 

Pn 

 

K 

Ratio 

Pu 

Pn 

T1 180 - 160 7/8 6.00 2.91 143.8 

K=0.90 

0.6013 -4.05 6.57 0.616 1  

 
T2 160 - 140 1 5.99 2.87 124.1 

K=0.90 

0.7854 -6.94 11.53 0.602 1  

 
T3 140 - 120 1 1/8 6.00 2.83 108.5 

K=0.90 
0.9940 -11.01 18.91 0.582 1  

 
T4 120 - 90 L2 1/2x2 1/2x3/16 11.67 5.84 141.5 

K=1.00 

0.9023 -3.78 10.18 0.371 1  

 
T5 90 - 60 L3x3x3/16 15.39 7.67 154.3 

K=1.00 

1.0898 -5.36 10.34 0.518 1  

 
T6 60 - 30 L3 1/2x3 1/2x1/4 19.44 9.66 167.1 

K=1.00 

1.6900 -7.10 13.68 0.519 1  

 
T7 30 - 0 L4x4x5/16 23.66 11.77 178.5 

K=1.00 

2.4000 -8.52 17.01 0.500 1  

 
                    

 
1 P u  / Pn controls 

 

 

 Top Girt Design Data (Compression)    
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Section 
No. 

Elevation 
 

ft 

Size 
 

L 
 

ft 

Lu 

 

ft 

Kl/r 
 

A 
 

in2 

Pu 

 

K 

Pn 
 

K 

Ratio 

Pu 

Pn 

T1 180 - 160 7/8 5.00 4.85 186.4 

K=0.70 

0.6013 -0.23 3.91 0.060 1  

 
T2 160 - 140 1 5.00 4.79 161.0 

K=0.70 

0.7854 -0.25 6.85 0.036 1  

 
T3 140 - 120 1 1/8 5.00 4.71 140.6 

K=0.70 
0.9940 -0.24 11.36 0.021 1  

 
                    

 
1 P u  / Pn controls 

 

 

 Bottom Girt Design Data (Compression)    
 

Section 
No. 

Elevation 
 

ft 

Size 
 

L 
 

ft 

Lu 

 

ft 

Kl/r 
 

A 
 

in2 

Pu 

 

K 

Pn 
 

K 

Ratio 

Pu 

Pn 

T1 180 - 160 7/8 5.00 4.85 186.4 
K=0.70 

0.6013 -0.29 3.91 0.075 1  

 
T2 160 - 140 1 5.00 4.79 161.0 

K=0.70 

0.7854 -0.28 6.85 0.040 1  

 
T3 140 - 120 1 1/8 5.00 4.71 140.6 

K=0.70 

0.9940 -2.53 11.36 0.223 1  

 
                    

 
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 

 

K 

Pn 

 

K 

Ratio 

Pu 

Pn 

T1 180 - 160 1 3/4 20.00 3.32 91.0 2.4053 23.46 108.24 0.217 1  

 
T2 160 - 140 2 1/2 20.00 3.31 63.5 4.9087 88.69 220.89 0.402 1  

 
T3 140 - 120 3 1/2 20.00 3.32 45.5 9.6211 186.22 432.95 0.430 1  

 
T4 120 - 90 4 1/4 30.11 7.53 85.0 14.1863 210.31 638.38 0.329 1  

 
T5 90 - 60 4 1/2 30.11 7.53 80.3 15.9043 235.56 715.69 0.329 1  

 
T6 60 - 30 4 3/4 30.11 7.53 76.1 17.7205 264.41 797.42 0.332 1  

 
T7 30 - 0 4 3/4 30.11 7.53 76.1 17.7205 293.47 797.42 0.368 1  
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1 P u  / Pn controls 

 

 

 Diagonal Design Data (Tension)    
 

Section 

No. 

Elevation 

 

ft 

Size 

 

L 

 

ft 

Lu 

 

ft 

Kl/r 

 

A 

 

in2 

Pu 

 

K 

Pn 

 

K 

Ratio 

Pu 

Pn 

T1 180 - 160 7/8 6.00 2.91 159.8 0.6013 4.01 27.06 0.148 1  

 
T2 160 - 140 1 5.99 2.87 137.9 0.7854 6.85 35.34 0.194 1  

 
T3 140 - 120 1 1/8 6.00 2.83 120.6 0.9940 10.71 44.73 0.239 1  

 
T4 120 - 90 L2 1/2x2 1/2x3/16 11.67 5.84 92.1 0.5537 3.59 24.09 0.149 1  

 
T5 90 - 60 L3x3x3/16 15.39 7.67 99.7 0.6943 5.19 30.20 0.172 1  

 
T6 60 - 30 L3 1/2x3 1/2x1/4 19.44 9.66 108.0 1.0800 6.93 46.98 0.147 1  

 
T7 30 - 0 L4x4x5/16 23.66 11.77 115.3 1.5656 8.32 68.10 0.122 1  

 
                    

 
1 P u  / Pn controls 

 

 

 Top Girt Design Data (Tension)    
 

Section 

No. 

Elevation 

 

ft 

Size 

 

L 

 

ft 

Lu 

 

ft 

Kl/r 

 

A 

 

in2 

Pu 

 

K 

Pn 

 

K 

Ratio 

Pu 

Pn 

T1 180 - 160 7/8 5.00 4.85 266.3 0.6013 0.21 27.06 0.008 1  

 
T2 160 - 140 1 5.00 4.79 230.0 0.7854 0.27 35.34 0.008 1  

 
T3 140 - 120 1 1/8 5.00 4.71 200.9 0.9940 0.27 44.73 0.006 1  

 
                    

 
1 P u  / Pn controls 

 

 

 Bottom Girt Design Data (Tension)    
 

Section 

No. 

Elevation 

 

ft 

Size 

 

L 

 

ft 

Lu 

 

ft 

Kl/r 

 

A 

 

in2 

Pu 

 

K 

Pn 

 

K 

Ratio 

Pu 

Pn 

T1 180 - 160 7/8 5.00 4.85 266.3 0.6013 0.31 27.06 0.012 1  

 
T2 160 - 140 1 5.00 4.79 230.0 0.7854 0.29 35.34 0.008 1  
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Section 
No. 

Elevation 
 

ft 

Size 
 

L 
 

ft 

Lu 

 

ft 

Kl/r 
 

A 
 

in2 

Pu 

 

K 

Pn 
 

K 

Ratio 

Pu 

Pn 

T3 140 - 120 1 1/8 5.00 4.71 200.9 0.9940 2.15 44.73 0.048 1  

 
                    

 
1 P u  / Pn controls 

 

 

 Section Capacity Table 
 

Section 

No. 

Elevation 
ft 

Component 
Type 

Size Critical 
Element 

P 
K 

øPallow 

K 
% 

Capacity 
Pass 
Fail 

T1 180 - 160 Leg 1 3/4 3 -26.49 59.04 44.9 Pass  

    Diagonal 7/8 13 -4.05 6.57 61.6 Pass  

    Top Girt 7/8 6 -0.23 3.91 6.0 Pass  
    Bottom Girt 7/8 7 -0.29 3.91 7.5 Pass  

T2 160 - 140 Leg 2 1/2 48 -95.00 164.54 57.7 Pass  

    Diagonal 1 58 -6.94 11.53 60.2 Pass  
    Top Girt 1 50 -0.25 6.85 3.6 Pass  

    Bottom Girt 1 52 -0.28 6.85 4.0 Pass  

T3 140 - 120 Leg 3 1/2 93 -197.17 372.07 53.0 Pass  
    Diagonal 1 1/8 103 -11.01 18.91 58.2 Pass  

    Top Girt 1 1/8 94 -0.24 11.36 2.1 Pass  

    Bottom Girt 1 1/8 98 -2.53 11.36 22.3 Pass  
T4 120 - 90 Leg 4 1/4 138 -226.89 376.30 60.3 Pass  

    Diagonal L2 1/2x2 1/2x3/16 141 -3.78 10.18 37.1 
40.1 (b) 

Pass  

T5 90 - 60 Leg 4 1/2 165 -259.51 446.66 58.1 Pass  

    Diagonal L3x3x3/16 168 -5.36 10.34 51.8 
54.8 (b) 

Pass  

T6 60 - 30 Leg 4 3/4 192 -297.54 522.30 57.0 Pass  

    Diagonal L3 1/2x3 1/2x1/4 195 -7.10 13.68 51.9 Pass  
T7 30 - 0 Leg 4 3/4 219 -337.39 522.30 64.6 Pass  

    Diagonal L4x4x5/16 222 -8.52 17.01 50.0 Pass  

              Summary   
            Leg (T7) 64.6 Pass  

            Diagonal 

(T1) 

61.6 Pass  

            Top Girt 

(T1) 

6.0 Pass  

            Bottom Girt 
(T3) 

22.3 Pass  

            Bolt Checks 54.8 Pass  

      RATING = 64.6 Pass  
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 Exis ng 180  .  Self Supported Tower Founda on Check

Customer Name: SBA Communica ons Corp
Customer Site Name: Nian c

Customer Site ID: CT09865‐S‐03

Carrier Name: AT&T
Carrier Site Name: CT 1270 Waterford ‐ Route 156

Site Loca on: 
Southwest School 51 Daniels Road

Waterford, CT

La tude: 41.330264
Longitude:‐72.166672

ACGI Job # 18‐0486

(Previous Job ACGI Job # 16‐3864)
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 Foundation check

- Foundation Factored  Reactions-
As per TNX output results:

Total Shear S 64 kips Compression on Pedestal: Pc 341 kips

Moment M 6370 ft_K Uplift on Pedestal: Pup 296 kips

Down load Pv 64 kips Shear on Pedestal: Sh 42 kips

- Soil Properties- Soil data is as per Geotechnical Report by Dr.Clearance Welti, P.E.,
P.C.Geotechnical Engineering (Ref: Geotechnical Study for proposed Cell Tower at
Southwest School 51 Daniels Road, Waterford,CT -SBA Network Services, Inc. dated
10/23/2008)

Allowable Bearing Capacity Brgallw 4000 psf SFb 2

Ultimate Bearing Capacity Brgult Brgallw SFb 8 ksf

Internal angle of friction for soil, ϕ 34 deg

Unit wt. of soil, γs 0.110 kcf

Alowable Passive Pressure see next page

Cohesion of soil, cu 0 ksf

Friction Factor FF 0.6

Depth to be neglected Lneg 1 ft

- Material Parameters-

Conforming to the design requirements as in ACI 318

Unit wt. of concrete, γc 0.150 kcf

Concrete compressive strength, fc 4000 psi

Rebar yield strength, fy 60000 psi

- Factor of Safety- Assumed

FS concrete weight FSc 1.25

FS soil weight FSs 1.50

FS passive pressure FSpp 2.00

FSbp 2.00
FS bearing pressure

2/6/2018
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 DIMENSIONS

Tower face width TWFW 23 ft Tower ht. Twht 180 ft

The tower location is eccentric by Lpe 0 ft with respect to the mat foundation
center towards the base

Type of column, col.t=0 for circular,=1 for rectangular/square colt 0

 (Existing MAT foundation data is as per
 original foundation design by Tower
 Innovations, Project Number 5210 dated
 11/5/2008).

Depth of mat, Df 6.5 ft

Thickness of mat, Tf 2 ft

Pedestal  size, Peds 3.5 ft No. of pedestals Nped 3

Extension above the grade, Eg 0.5 ft

Mat Dimensions, LxB L 36 ft x B 36 ft Brgallw 4 ksf

2/6/2018
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 MAT  CALCULATIONS

Kp tan 45 deg
ϕ

2






2

 Kp 3.537

Ppave
Df Tf Lneg  Kp γs Df Lneg  Kp γs

2
 Ppave 1.751 ksf

Safety against overturning and location of resultant on the base

 Resisting Moments about mid axis
  parallel to base

Areaped if colt 1= Peds
2

π

4
Peds

2





 Areaped 9.621 ft
2

component value, kips lever arm, ft resisting moment,
ft-kips

Cw L B Tf γc  Areaped γc Df Eg Tf  Nped Lc
L

2
 Rc Cw Lc

1)  Concrete wt.

Cw 410.448 kips Lc 18 ft Rc 7388.056 ft_K

2) Soil wt. Sw L B Df Tf  Areaped Df Tf  Nped  γs Ls
L

2
 Rs Sw Ls

Sw 627.233 kips Ls 18 ft
Rs 11290.187 ft_K

3) Wt. of soil
 wedge

Ww Df  1

2
 Df tan ϕ( )  B γs  Lw L Df

tan ϕ( )

3






 Rw Ww Lw

Ww 56.426 kips Lw 37.461 ft Rw 2113.799 ft_K

4) Passive
pressure

Pep Tf B Ppave
Lp

Tf

3
 Rp Pep Lp

Pep 126.063 kips
Lp 0.667 ft Rp 84.042 ft_K

5) Vertical loadPv 64 kips
Lv

L

2
 Rv Pv Lv

Sw1 L B Df γs Sw1 926.64 kips <--- for net calcs

Total weight=Tw Cw Sw Ww Pv Tw 1158.106 kips Lv 18 ft Rv 1152 ft_K

Total resisting Moment= Mr

Rc

FSc

Rs

FSs


Rw

FSs


Rp

FSpp


Rv

FSbp
 Mr 15464.457 ft_K

 Overturning Moments
value, kips lever arm, ft Overturning Moment

ft-kips
component

1) Moment on foundation 
due to eccentric location 
of tower

Pv 64 kips Lpe 0 Mpe Lpe Pv Mpe 0 ft_K

2) Moment on foundation - - M 6370 ft_K

3) Moment due to
horizontal shear

St S Lhs Df Eg Ohs Lhs St

Lhs 7 ft Ohs 448 ft_K

Total Overturning Moment= Mo M Ohs Mpe Mo 6818 ft_K

2/6/2018
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 Check Safety Factor against Overturning about
 mid axis parallel to base

SF
Mr

Mo
 SF 2.268 > 1.5  O.K!

Calculate eccentricity, e

e
Mo

Tw
 e 5.887 ft

 Check location of eccentricity and determine pressure distribution under the mat

Lloc
L

6
 Lloc 6 ft For net bearing calcs Tw1 Sw1 Ww Tw1 983.066 kips

Pmax1 if e Lloc
Tw

L B
1 6

e

L












 4
Tw

3 B L 2 e( )










 Pmax1 1.77 ksf

Pmax2

Tw1

L B









 Pmax2 0.759 ksf Pnet Pmax1 Pmax2 Pmax Pnet

O.K.!
Net soil pressure, Pnet 1.012 ksf < Brgallw 4 ksf

Pmin if e Lloc
Tw

L B
1 6

e

L












 0 ksf








 Pmin 0.017 ksf FSshear 2

 Check for horizontal shear Phor
Pep Pv FF 
FSshear



Phor 82.232 kips > S 64 kips Since P.hor > S     it is safe!

 REINFORCED CONCRETE CHECK 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 3.1.16

RCfac 1.0

ϕcompr 0.65 as per ACI 9.3.2.2
(Loads already
factored under
TIA-222-G Code)

ϕaxten 0.9 as per ACI 9.3.2.2 a

 Check for wide beam or single shear in mat

Allowable shear stress in concrete for wide beam shear criteria=

2/6/2018
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νwide 2 ϕshear fc psi νwide 107.517 psi

Leff if e Lloc L L 2 e  Leff 36 ft
Effective depth of steel= d Tf cc d 21 in

dist if Nped 3=
L

2

1

3
sin 60 deg( ) TWFW

1

2
Peds d






L

2

TWFW

2


1

2
Peds d













Factor load by RC fac Pmaxf Pmax RCfac Pminf Pmin RCfac

shear on the face of concrete=

Shearwide dist( ) B

Pmaxf Pmaxf

Pmaxf Pminf

Leff
dist( )











2











 Shearwide 255.593 kips

Area of concrete in shear=Ashear B d Ashear 9072 in
2

Shear stress acting on concrete face=νact

Shearwide

Ashear
 νact 28.174 psi

νact 28.174 psi        < νwide 107.517 psi         O.K!

 Check for punching or two-way shear in mat
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




νpunch 215.035 psi Areacol if colt 0=
π

4
Peds d 2 Peds d 2







Pavg
Pmaxf Pminf

2


Pericol if colt 0= 2 π
Peds d

2
 4 Peds d 











Factor vertical load Pvf RCfac Pv

Shear stress acting on the concrete face= νact

Pc Areacol Pavg

Pericol d 4


νact 19.841 psi < νpunch 215.035 psi     O.K!

 Check of Pedestal Column

di Peds 2 cc di 36 in

Effective diameter/size= Deff Peds cc 2 Deff 36 in h Peds h 42 in

Dpier Peds

Mcol Sh Df Tf Eg  Mcol 210 ft_K σbend 0.6 fy σbend 36000 psi

- Minimum required area of steel per ACI-

Areastlmin 0.005 Dpier
2

Areastlmin 8.82 in
2

2/6/2018
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 -Rebar details-

Rebar size dbar 7

 -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

B1 dbar db
B1

0.875 in Bar area= Areaabar Ab
B1

 Areaabar 0.6 in
2

Lgdia db
B1



 -Number of vertical rebars required-

NRB ceil
Areastlmin

Areaabar









 NRB 15 Areastluse Areaabar NRB Areastluse 9 in
2

Number of vertical rebars used: NRB 24

 Check pedestal in compression

Allowable compressive load on column ACI 10.15= Pcomp ϕcompr 0.85 fc Areaped Pcomp 3061.828 kips

Pcomp 3061.828 kips > Pc 341 kips        O.K!

 Design of lateral ties for the
 pedestal

TM 4 Tie bar
diameter=

db
TM

1

8
TM in db

TM
0.5 in

 Used #4 ties @ 12" O.C over complete pedestal length.

 Check of mat footing Cwped Areaped γc Df Eg Tf  Nped Wt. of concrete pedestals

Pupnet Pup
Cwped Sw 0.95

Nped
 Pupnet 501.84 kips Net uplift acting at mat level creating

bending
moment in the slab. Soil wt. reduced by
5 % to account for variation in
compaction .

 Calculate bending moment for mat design:

ϕbend 0.9 Langle if Nped 3= sin 60 deg( ) 1( ) ACI 9.3.2.2

β1 if fc 4000 psi 0.85 if fc 8000 psi 0.65 0.85
fc

psi
4000









0.05

















 ACI 10.2.7.3

Bmo RCfac TWFW Pupnet  Langle St Df Eg   Bmo 9547.933 ft_K

Bmo1

Pmax Pmin

L 2 e( ) 2
TWFW Langle

1

3


Peds

2










 L 2 e( ) TWFW Langle
1

3


Peds

2



















2

0.5








 B

2/6/2018
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We TWFW Langle Peds We 23.419 ft Reinforcement  middle
bandwidth.

Bmo1 777769.384 ft lb

required Ru Ru
Bmo

ϕbend B d
2

 Ru 668.23 psi m
fy

β1 fc
 m 17.647

required 

ρ
1

m
1 1

2 m Ru

fy


















 required area of steel for mat=
ρ 0.01

Astf ρ B d Astf 92.682 in
2

minimum area of steel required,

Astminf .0018 B Tf Astminf 18.662 in
2 per ACI 10.5.3 & 7.12

Astfuse if Astf Astminf Astf Astminf  Astfuse 18.662 in
2

Bar size is: fbar 9 fdia
fbar

8
in fdia 1.125 in

Bar area= fabar π
fdia

2

4
 fabar 0.994 in

2

Number of bars required= Nfbars if Astfuse Astminf=
Astfuse

fabar


Astfuse

fabar

L

We










 Nfbars 18.775

Used Nfbars 36

Used(Nfbars 36 )# fbar 9  bars > Number of bars required= 18.8 O.K.!

2/6/2018
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 Summary

- Foundation Factored Reactions-

Shear S 64 kips

Down load Pv 64 kips (Weight)

Uplift load Pup 296 kips

Moment; M 6370 ft kip

 Size of Mat

L 36 ft B 36 ft

Depth of base of mat Df 6.5 ft Thickness of Mat Tf 2 ft

Pedestal size Peds 3.5 ft

The tower location is eccentric by Lpe 0 with respect to the mat foundation
center towards the base

 Stability Calculations

Safety Factor against Overturning SF 2.268 >   1.5
1.5

SF
66.132 %  O.K.!

Net soil pressure, Pnet 1.012 ksf <
Brgallw

FSbp
2 ksf

Pnet

Brgallw

FSbp









50.593 %  O.K.!

Check for horizontal shear Phor 82.232 kips > S 64 kips
S

Phor
77.829 %  O.K.!

2/6/2018



 EXISTING 180 ' SELF SUPPORT TOWER  ANCHOR BOLT CHECK
 REACTIONS ON THE FOUNDATION

 As per Tnx output (see attached)

Down load; Pv 341 kips Shear; Vu 42 kips

Uplift load; Pup 296 kips Moment; M 0 kips ft

Anchor Rod Data is as per tower design by Tower Innovations, Project No. 5210 dated 11/05/2008. 

Number of Anchor Rods: Nanchors 8

Diameter of Anchors: Danchors 1.5in n 6in
1



Area of anchor bolts
Ab

π Danchors
2





4
1.767 in

2


Net Tensile Area of 

Anchors:
Anet

π

4
Danchors

0.9743

n






2

 1.405 in
2



Minimum Yield Stress FYanchors 105ksi
(Assume ASTM A687)

Ultimate Tensile Stress: FUanchors 150ksi

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 168.63 kips

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

For detail type (D) as per 

Figure 4.4
η 0.50

Pu if η 0.5 Pup Pv  341 kips

Maximum Load on Anchor: Tmax

Pu

Vu

η


Nanchors


Tmax 53.125 kips

Anchor Rod Capacity:
Tmax

Tcap
31.504 %

OK!

Anchor_Rod_Check if Tmax Tcap "OK" "Not OK" 

Anchor_Rod_Check "OK"
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For detail type (d), when the clear distance from top of concrete to the bottom of leveling nut exceeds 1.0 times the

diameter of the anchor rod, the interaction equation as per section 4.9.9.,TIA-222-G Addendum 1 shall also be satisfied.

 Clear distance Danchors We need to check!

Iar 2.5in (estimated)

Mu 0.65 Iar Vu 5.688 kips ft

Vu

Nanchors
5.25 kips

Pu

Nanchors
42.625 kips

Mu

Nanchors
0.711 kips ft

Design Shear Strength of anchor rod ϕv 0.75

ϕRnv ϕv 0.45 FUanchors Ab 89.462 kips

Design Tensile Strength of anchor rod ϕt 0.8

ϕRnt ϕt FUanchors Anet 168.63 kips

Design Flexural Strength of anchor rod ϕf 0.9

M.n = M.p = FyZ <= 1.6*FySy ( AISC Specifications F11 )

Sy π

Danchors
0.9743

n






3

32
 1.36 10

4
 ft

3
 Z

Danchors
0.9743

n






3

6
2.308 10

4
 ft

3


ϕRnm min ϕf FYanchors Z ϕf 1.6 FYanchors Sy  2.961 kips ft

Bending

Vu

Nanchors

ϕRnv













2
Pu

Nanchors

ϕRnt

Mu

Nanchors

ϕRnm














2

 0.246  

Bending_Check if Bending 1.05 "NOT OK" "ACCEPTABLE"( )

Bending_Check if Bending 1 "OK" Bending_Check( )

Bending_Check "OK"

SST Anchor bolt check-Version 1 updated.xmcd 2/7/2018
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 Summary

- Foundation Reactions from Tower Base-

Shear Vu 42 kips

Down load Pv 341 kips

Uplift load Pup 296 kips

Moment M 0 ft kip

Anchor Rod Check Tmax 53.125 kips < Tcap 168.63 kips

Anchor_Rod_Check if Tmax Tcap "OK" "Not OK" 

Anchor_Rod_Check "OK"

SST Anchor bolt check-Version 1 updated.xmcd 2/7/2018
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Location 51 DANIELS AVENUE Mblu 143/ / 1783/ / 

Acct# 143 Owner WATERFORD TOWN OF

Assessment $2,924,780 Appraisal $4,178,220

PID 1783 Building Count 1

Owner WATERFORD TOWN OF

Co-Owner SOUTHWEST SCHOOL

Sale Price $0

Certificate

Book & Page 107/ 567

Sale Date 09/15/1956

Instrument 00

Year Built: 1960

Living Area: 29,626

Replacement Cost: $3,608,779

Building Percent 
Good: 

65

Building Photo

51 DANIELS AVENUE

Current Value

Appraisal 

Valuation Year Improvements Land Total

2017 $2,498,220 $1,680,000 $4,178,220

Assessment 

Valuation Year Improvements Land Total

2017 $1,748,780 $1,176,000 $2,924,780

Parcel Addreses

Additional Addresses 

Address City, State Zip Type

51 DANIELS AVENUE Primary

Owner of Record

Ownership History

Ownership History 

Owner Sale Price Certificate Book & Page Instrument Sale Date

WATERFORD TOWN OF $0 107/ 567 00 09/15/1956

Building Information

Building 1 : Section 1



 

Building Attributes 

Field Description

STYLE School

MODEL Comm/Ind

Grade Above Ave

Stories: 1.00

Occupancy 1

Exterior Wall 1 Brick Veneer

Exterior Wall 2

Roof Structure Flat

Roof Cover Rolled

Interior Wall 1 Typical

Interior Wall 2

Interior Floor 1 Comp Tile

Interior Floor 2

Heating Fuel Oil

Heating Type Hot Water

% Central Air 0

Foundation Poured Conc

Bldg Use Exempt Comm

Total Rooms 0

Total Bedrms 0

Total Fixtures 0

% Wet Sprinkler

% Dry Sprinkler

1st Floor Use

Heat/AC Typical

Frame Type MASONRY

Baths/Plumbing AVERAGE

% Finished 100

Class C

Wall Height 10

Legend

(http://images.vgsi.com/photos/WaterfordCTPhotos//\00\01

\54/22.jpg)

Building Layout

(http://images.vgsi.com/photos/WaterfordCTPhotos//Sketches/1783_1783.jpg)

Building Sub-Areas (sq ft) 

Code Description
Gross

Area

Living

Area

BAS First Floor 29,626 29,626 

29,626 29,626 

Legend

Land Use Land Line Valuation 

Extra Features

Extra Features 

Code Description Size Value Bldg #

ELV1 ELEVATOR PASS 1 STOPS $16,250 1

RADIO TOWER 5000 UNITS $40,630 1

Land



Use Code 920

Description Exempt Comm

Zone R-40

Neighborhood 800

Alt Land Appr No

Category

Size (Acres) 20

Frontage 0

Depth 0

Assessed Value $1,176,000

Appraised Value $1,680,000

Legend

(c) 2016 Vision Government Solutions, Inc. All rights reserved.

Outbuildings

Outbuildings 

Code Description Sub Code Sub Description Size Value Bldg #

PAV1 Paving AS Asphalt 42000 S.F. $78,750 1

SHD1 Shed FR Frame 400 S.F. $6,750 1

SHD1 Shed FR Frame 200 S.F. $3,380 1

SHD1 Shed FR Frame 400 S.F. $6,750 1

Valuation History

Appraisal 

Valuation Year Improvements Land Total

2016 $2,294,830 $1,680,000 $3,974,830

2013 $2,294,830 $1,680,000 $3,974,830

2010 $0 $0 $6,099,657

Assessment 

Valuation Year Improvements Land Total

2016 $1,606,400 $1,176,000 $2,782,400

2013 $1,606,400 $1,176,000 $2,782,400

2010 $0 $0 $4,269,760



51 DANIELS AVE

ArcGIS Web Map

Sources: Esri, HERE, DeLorme, Intermap, increment P Corp., GEBCO,
USGS, FAO, NPS, NRCAN, GeoBase, IGN, Kadaster NL, Ordnance Survey,
Esri Japan, METI, Esri China (Hong Kong), swisstopo, MapmyIndia, ©
OpenStreetMap contributors, and the GIS User Community

Property Information
Property Line
Road Name
Townline
Road
Patios

Parking Lot
Driveway

PAVED
PAVED ISLAND
UNPAVED
Docks

Decks
Buildings
Wetland_Soils
Tidal Wetlands

 2 / 22 / 2018   12 : 21 : 56   PM

Town of Waterford, MassGIS, Esri, HERE, Garmin, INCREMENT P, Intermap, USGS, METI/NASA, EPA, USDA | 
Web AppBuilder for ArcGIS

1:9,028
0 0.15 0.30.075 mi

0 0.15 0.30.075 km
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Instructions Click-N-Ship® Label Record  

E
lectronic R

ate A
pproved #038555749

Thank you for shipping with the United States Postal Service!
Check the status of your shipment on the USPS Tracking® page at usps.com

S
H

IP
TO

:

1. Each Click-N-Ship® label is unique.  Labels are to be
used as printed and used only once.  DO NOT PHOTO
COPY OR ALTER LABEL.

2. Place your label so it does not wrap around the edge of
the package.

3. Adhere your label to the package.  A self-adhesive label
is recommended.  If tape or glue is used, DO NOT TAPE
OVER BARCODE.  Be sure all edges are secure.

4. To mail your package with PC Postage®, you
may schedule a Package Pickup online, hand to
your letter carrier, take to a Post Office™, or
drop in a USPS collection box.

5. Mail your package on the "Ship Date" you
selected when creating this label.

Priority Mail® Postage:

From:

To:

Print Date:
Ship Date:

C
lick-N

-Ship
® 

Trans. #:
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Delivery Date:

usps.com

U
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E

* Retail Pricing Priority Mail rates apply.  There is no fee for USPS Tracking® service 
on Priority Mail service with use of this electronic rate shipping label. Refunds for 
unused postage paid labels can be requested online 30 days from the print date. 
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TOWN OF WATERFORD
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