
February 1, 2016 

Melanie A. Bachman 
Acting Executive Director 
Connecticut Siting Council 
10 Franklin Square 
New Britain, CT 06051 

RE:  Notice of Exempt Modification for AT&T / LTE 3C Crown Site BU: 873633 
AT&T Site ID: CTL02082 
Located at: 10 Bona Street, Milford, CT 06461 
Latitude: 41° 13’ 12.27” / Longitude: -73°4’38.56 

Dear Ms. Bachman, 

AT&T currently maintains nine (9) antennas at the 136 foot level of the existing 133 foot monopole 
located at 10 Bona Street, Milford, CT. The tower is owned by Crown Castle.  The property is owned by 
Crown Castle.  AT&T now proposes to replace three (3) antennas with three (3) new antennas; and, add 
three (3) RRUs (non-antennas), one (1) raycap, two (2) DC power cables, and one (1) fiber cable.  The 
antennas would be installed at the same 136 foot level of the tower. 

This facility was approved by the City of Milford Planning and Zoning Commission on August 21, 
2001.  This approval included the condition(s) that: 

1. The applicant will be required to pave 200± of Bona Street from Erna Avenue to City standards
for acceptance.

This modification complies with the aforementioned condition(s). 

Please accept this letter as notification pursuant to Regulations of Connecticut State Agencies §16-50j-
73, for construction that constitutes an exempt modification pursuant to R.C.S.A. §16-50j-72(b)(2).  In 
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accordance with R.S.C.A. § 16-50j-73, a copy of this letter is being sent to The Honorable Benjamin G. 
Blake, Mayor for the City of Milford, as well as the property owner and the tower owner. 

1. The proposed modifications will not result in an increase in the height of the existing tower.

2. The proposed modification will not require the extension of the site boundary.

3. The proposed modification will not increase noise levels at the facility by six decibels or more,
or to levels that exceed state and local criteria.

4. The operation of the replacement antennas will not increase radio frequency emissions at the
facility to a level at or above the Federal Communication Commission safety standard.

5. The proposed modifications will not cause a change or alteration in the physical or
environmental characteristics of the site.

6. The existing structure and its foundation can support the proposed loading.

For the foregoing reasons, AT&T respectfully submits that the proposed modifications to the above-
referenced telecommunications facility constitutes an exempt modification under R.C.S.A. § 16-50j-
72(b)(2).  Please send approval/rejection letter to Attn: Amanda Goodall. 

Sincerely, 

Amanda Goodall 
Real Estate Specialist 
12 Gill Street, Suite 5800, Woburn, MA 01801 
339-205-7017 
Amanda.Goodall@crowncastle.com 
Attachments: 

mailto:Amanda.Goodall@crowncastle.com
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Tab 1: Exhibit-1: Compound plan and elevation depicting the planned changes 
Tab 2: Exhibit-2: Structural Modification Report 
Tab 4: Exhibit-3: General Power Density Table report (RF Emissions Analysis Report) 

cc: The Honorable Benjamin G. Blake, Mayor 
City of Milford 
70 West River Street 
Milford, CT 06460 

Crown Castle (Both Property Owner and Tower Owner) 
12 Gill Street, Suite 5800 
Woburn, Ma 01801 













SITE INFORMATION

PROJECT DESCRIPTION/SCOPE OF WORK

PROJECT TEAM



CONTRACTOR SHALL VERIFY ALL PLANS AND EXISTING DIMENSIONS AND CONDITIONS ON THE

JOB SITE AND SHALL IMMEDIATELY NOTIFY THE ARCHITECT/ENGINEER IN WRITING OF ANY
DISCREPANCIES BEFORE PROCEEDING WITH THE WORK OR BE RESPONSIBLE FOR SAME.

DO NOT SCALE DRAWINGS

GENERAL CONTRACTOR NOTES

COMPANY:
ADDRESS:

CITY, STATE, ZIP:
CONTACT:

E-MAIL:

THE FACILITY IS UNMANNED AND NOT FOR HUMAN HABITATION. A TECHNICIAN WILL VISIT
THE SITE AS REQUIRED FOR ROUTINE MAINTENANCE. THE PROJECT WILL NOT RESULT IN ANY

SIGNIFICANT DISTURBANCE OR EFFECT ON DRAINAGE; NO SANITARY SEWER SERVICE, POTABLE
WATER, OR TRASH DISPOSAL IS REQUIRED AND NO COMMERCIAL SIGNAGE IS PROPOSED.

GENERAL NOTES





COMPANY: MASER CONSULTING CONNECTICUT
ADDRESS: 331 NEWMAN SPRINTS RD., SUITE 203

CITY, STATE, ZIP: RED BANK, NJ 07701-5699

CONTACT: FRANK PAZDEN
PHONE: (973) 398-3110 x4505

E-MAIL: FPAZDEN@MASERCONSULTING.COM



VICINITY MAP




at&t

SMARTLINK, LLC
1362 MELLON ROAD, SUITE 140

HANOVER, MD 21076
RICH WAGNER

RWAGNER@SMARTLINKLLC.COM

COMPANY:

ADDRESS:
CITY, STATE, ZIP:

CONTACT:
PHONE:

E-MAIL:

SMARTLINK, LLC

33 BOSTON POST ROAD WEST, SUITE 210
MARLBOROUGH, MA 01752

TODD OLIVER
(774) 369-3618

TODD.OLIVER@SMARTLINKLLC.COM

COMPANY:
ADDRESS:

CITY, STATE, ZIP:
CONTACT:

E-MAIL:

NEW CINGULAR WIRELESS PCS, LLC
550 COCHITUATE RD.

FRAMINGHAM, MA 01701
CAMERON SYME

CS6970@ATT.COM

LTE WCS WILL BE 3C AT THE SITE WITH BRONZE STANDARD CONFIGURATION.

PROPOSED PROJECT SCOPE HEREIN BASED ON RFDS ID # 751467, VERSION 1.00, LAST REVISED

06/29/15.

THIS PROJECT WILL BE COMPRISED OF:

 (3) NEW ANTENNAS TO REPLACE (3) EXISTING ANTENNAS, (1) PER SECTOR
 (3) NEW LTE RRH'S, (1) PER SECTOR

 ADD (1) FIBER CABLE PER SECTOR
 ADD (2) DC TRUNKS PER SECTOR

 REMOVE THE TOP DIPLEXERS FROM GSM AND LINE AND CONNECT THE JUMPERS TO THE
850 PORT OF THE OCTOPORT ANTENNA

 NEW HARDWARE R 503(XMU 03) WILL BE PLACED INSIDE 6601 CHASSIS INSTEAD OF NEW
DUS-41

 ADD (1) DC6 (SQUID) SURGE SUPPRESSOR
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APPLICANT/LESSEE

NEW CINGULAR WIRELESS PCS, LLC
550 COCHITUATE RD.

FRAMINGHAM, MA 01701
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A-5 RF PLUMBING DIAGRAMS
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COMPOUND PLAN AND EQUIPMENT PLAN

GROUNDING DETAILS
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PROJECT LOCATION
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COMPANY:

ADDRESS:
CITY, STATE, ZIP:

CONTACT:
PHONE:

E-MAIL:

SMARTLINK, LLC.

33 BOSTON POST ROAD WEST, SUITE 210
MARLBOROUGH, MA 01752

MARK DONNELLY
(617) 515-2080

MARK.DONNELLY@SMARTLINKLLC.COM

FA NUMBER: 10035338
SITE NUMBER: CTL02082

10 BONA STREET

COUNTY: NEW HAVEN
MILFORD, CT 06460

CODE COMPLIANCE

ALL WORK AND MATERIALS SHALL BE PERFORMED AND INSTALLED IN ACCORDANCE
WITH THE CURRENT EDITIONS OF THE FOLLOWING CODES AS ADOPTED BY THE LOCAL

GOVERNING AUTHORITIES.  NOTHING IN THESE PLANS IS TO BE CONSTRUED TO PERMIT

WORK NOT CONFORMING TO THE LATEST EDITIONS OF THE FOLLOWING CODES.

1. CONNECTICUT STATE BUILDING

CODE (2005) & ALL SUBSEQUENT
AMENDMENTS

2. NATIONAL ELECTRIC CODE 2011
3. NATIONAL FIRE PROTECTION

ASSOCIATION 70 - 2011
4. LIGHTNING PROTECTION CODE 201
5. AMERICAN CONCRETE INSTITUTE

318

6. AMERICAN INSTITUTE OF STEEL

CONSTRICTION 14 ED.
7. EIA/TIA-222 REVISION F
8. TIA 607 FOR GROUNDING
9. INSTITUTE FOR ELECTRICAL AND

ELECTRONICS ENGINEERS 81
10. IEEE C2 LATEST EDITION
11. TELCORDIA GR-1275 12. ANSI T1.311

CROWN CASTLE SITE #: 873633
CROWN CASTLE SITE NAME: MILFORD

CROWN CASTLE INTERNATIONAL
500 W. CUMMINGS PARK, # 3600

WOBURN, MA 01801
873633

SITE NAME: MILFORD - BONA ST.

S-1 STRUCTURAL DETAILS
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A-1

COMPOUND PLAN

AND EQUIPMENT PLAN

COMPOUND PLAN
0

( IN FEET )

(DO NOT SCALE 11"X17" DRAWINGS)

GRAPHIC SCALE

2010510

SCALE: 1" = 10' FOR 24"X36" DRAWINGS

EQUIPMENT PLAN

0

( IN FEET )

(DO NOT SCALE 11"X17" DRAWINGS)

GRAPHIC SCALE

4212

SCALE: 1" = 2' FOR 24"X36" DRAWINGS

PROPOSED (2) DC TRUNKS LINES

AND (1) FIBER CABLE TO FOLLOW

EXISTING CABLE ROUTING

N

S

E

W

PROPOSED CABLE ENTRY PORT

FOR PROPOSED (2) DC TRUNK

LINES AND (1) FIBER CABLE

(SITEPRO1 TEP20 AND 4"

WEATHERPROOF BOOT KIT

OR APPROVED EQUAL)
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ANTENNA SCHEDULECENTERLINE OF EXISTING AND PROPOSED

AT&T ANTENNAS 136'-0"± AGL

(SEE SHEET A-1 FOR EQUIPMENT PLAN)

PROPOSED AT&T ANTENNA TO REPLACE EXISTING

ANTENNA ON EXISTING ANTENNA MAST

(1 PER SECTOR, 3 TOTAL)

PROPOSED (2) DC TRUNK CABLE

AND (1) FIBER LINES TO

FOLLOW EXISTING CABLE

ROUTING INSIDE OF MONOPOLE

(SEE SHEET A-1 FOR COMPOUND PLAN)

(TO REMAIN)

EXISTING ANTENNA TO BE

REPLACED WITH PROPOSED

ANTENNA

PROPOSED DC2 SUPRESSOR

INSTALLED ON  PROPOSED ANTENNA

MAST(TYP. EACH SECTOR)

PROPOSED RRUS-32  SUPRESSOR

INSTALLED ON  EXISTING ANTENNA

MAST (TYP. EACH SECTOR)

STRUCTURAL NOTES:

1. A STRUCTURAL ANALYSIS TO DETERMINE IF THE EXISTING STRUCTURE AND FOUNDATION
CAN ADEQUATELY SUPPORT THE PROPOSED LOADING HAS NOT BEEN
PREPARED/ANALYZED BY MASER AND IS TO BE PERFORMED BY OTHERS.

2. NO CONSTRUCTION OF THE PROPOSED LOADING SHOWN SHALL PROCEED UNTIL
ADEQUACY OF EXISTING STRUCTURE AND FOUNDATION, INCLUDING THE PROPOSED AT&T
ANTENNA MOUNTING CONFIGURATION SHOWN HEREIN, HAS BEEN CONFIRMED BY
SMARTLINK.

3. THE STRUCTURE ELEVATION IS SHOWN FOR INFORMATIONAL PURPOSES ONLY AND MAY
NOT REFLECT AS-BUILT FIELD CONDITIONS FOR ALL EXISTING INVENTORY
LOADING/ANTENNAS/APPURTANENCES ON STRUCTURE.  REFER TO THE LATEST
STRUCTURAL ANALYSIS FOR EXISTING STRUCTURE LOADING AND THE PROPOSED METHOD
OF ATTACHMENT OF THE PROPOSED ANTENNAS/CABLES.

4. THE CONTRACTOR IS RESPONSIBLE TO CONFIRM THAT ANY IMPROVEMENTS AND
REINFORCEMENTS REQUIRED BY THE STRUCTURAL ANALYSIS CERTIFICATION ARE
PROPERLY INSTALLED PRIOR TO THE ADDITION OF ANTENNAS, CABLES, SUPPORTS AND
APPURTENANCES PROPOSED ON THESE DRAWINGS OR OTHERWISE NOTED IN THE
STRUCTURAL ANALYSIS.

PROPOSED CABLE ENTRY PORT

FOR PROPOSED (2) DC TRUNKS

LINES AND (1) FIBER CABLE

PROPOSED PLATFORM

REINFORCEMENT SITE PRO PART #

PRK-1245 OR APPROVED EQUAL

(SEE SHEET S-1 FOR DETAILS)
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GROUNDING DETAILS





















1-  TINNED COPPER GROUND BAR, 1/4"x4"x20", NEWTON

    INSTRUMENT CO. CAT. NO. B-6142 OR EQUAL.  HOLE

    CENTERS TO MATCH NEMA DOUBLE LUG CONFIGURATION.

2-  INSULATORS, NEWTON INSTRUMENT CAT. NO. 3061-4

3-  5/8" LOCKWASHERS, NEWTON INSTRUMENT CO.

    CAT. NO. 3015-8

4-  WALL MOUNTING BRACKET, NEWTON INSTRUMENT CO.

    CAT NO. A-5056

5-  5/8-11 X 1" HHCS BOLTS, NEWTON INSTRUMENT CO.

    CAT NO. 3012-1

6- EACH GROUND CONDUCTOR TERMINATING ON ANY GROUND BAR HAVE AN

    IDENTIFICATION TAG ATTACHED AT EACH END THAT WILL IDENTIFY ITS

    ORIGIN AND DESTINATION.

    SECTION "P" - SURGE PRODUCERS

    CABLE ENTRY PORTS (HATCH PLATES) (#2)

    GENERATOR FRAMEWORK (IF AVAILABLE) (#2)

    TELCO GROUND BAR

    COMMERCIAL POWER COMMON NEUTRAL/GROUND BOND (#2)

    +24V POWER SUPPLY RETURN BAR (#2)

    -48V POWER SUPPLT RETURN BAR (#2)

    RECTIFIER FRAMES.

     SECTION "A" - SURGE ABSORBERS

     INTERIOR GROUND RING (#2)

     EXTERNAL EARTH GROUND FIELD (BURIED GROUND RING) (#2)

     METALLIC COLD WATER PIPE (IF AVAILABLE) (#2)

     BUILDING STEEL (IF AVAILABLE) (#2)

CADWELD DETAILS
NOT TO SCALE

MASTER GROUND BAR
NOT TO SCALE

ANTENNA GROUNDING
NOT TO SCALE

RRH GROUNDING
NOT TO SCALE

NO. 2 SOLID SOFT-DRAWN BARE

COPPER CONDUCTOR

GTC-161T CADWELD CONNECTION

WITH C150 WELD METAL

NO. 5810, 5/8"X10' COPPER CLAD

GROUND ROD

SSC1T CADWELD MOLD WITH

C32 WELD METAL

NO. 2 SOLID SOFT-DRAWN BARE

COPPER CONDUCTOR

NO. 2 SOLID SOFT-DRAWNCOPPER

CONDUCTOR

VCS1TV3C CADWELD

CONNECTION FOR 1 1/4"-4"Ø STEEL

PIPE WITH C45 WELD METAL

PCC1T1T CADWELD MOLD

WITH C45 WELD METAL

NO. 2 SOLID SOFT BARE

COPPER CONDUCTOR

MECHANICAL DOWNTILT

ANTENNA MOUNTING

BRACKET

PROPOSED PANEL

ANTENNA

#2 AWG THW OR TW STRANDED GROUND

LEAD ATTACHED TO ANTENNA PER

MANUFACTURERS RECOMMENDATION

TO SECTOR GROUND BAR
ANTENNA MOUNTING

BRACKET

#2 AWG THW OR TW STRANDED

GROUND LEAD ATTACHED TO PIPE

WITH EXOTHERMIC WELD

PROPOSED PIPE MAST

TO SECTOR GROUND BAR

RRUS (TYP.- ONE SHOWN FOR

CLARITY)

#6 AWG GROUND

LEAD ATTACHED TO RRUS PER

MANUFACTURERS RECOMMENDATION

EXISTING PIPE MAST

PROPOSED UNISTRUT

PROPOSED ENDCAP (TYP.)

TO SECTOR GROUND BAR

(TYP. FOR EACH RRUS)

RX2 RX1/TX1

TO ANTENNAS

COAX JUMPER

CONNECTOR

WEATHERPROOFING

KIT (TYP.)

SEE NOTE 2

ANTENNA CABLE

TO BTS EQUIPMENT

(TYP.)

WEATHERPROOFING

KIT (TYP.)

GROUND KIT (TYP.)

ANTENNA GROUND BAR

NOTES :

1. DO NOT INSTALL CABLE GROUND KIT AT A BEND AND ALWAYS DIRECT

GROUND WIRE DOWN TO ANTENNA GROUND BAR.

2. WEATHER PROOFING SHALL BE TWO-PART TAPE KIT, COLD SHRINK SHALL

NOT BE USED.





TWO HOLE COPPER

COMPRESSION TERMINAL

STAINLESS STEEL

HARDWARE

FLAT WASHER (TYP.)

1/2"x1 1/2" HEX BOLT

(STAINLESS STEEL)

GROUNDING BAR

EXPOSED BARE COPPER TO BE KEPT TO

ABSOLUTE MINIMUM, NO INSULATION

ALLOWED WITH THE COMPRESSION

TERMINAL (TYP.)

GROUNDING CABLE

NUT (TYP.)

LOCK WASHER (TYP.)

TYPICAL GROUND BAR
CONNECTION DETAIL

TYPICAL GROUND WIRE
TO GROUNDING BAR

#6 AWG (TYP.)

ALPHA

SECTOR

ANTENNA

RRU RRU RRU

ANTENNA

MAST
ANTENNA

MAST

ANTENNA

MAST

GND BAR

(CIGBE)

GND BAR

(CIGBE)

GND BAR

(CIGBE)

NEAR

ANTENNAS

NEAR

ANTENNAS

NEAR

ANTENNAS

#2 AWG (TYP.)

SURGE

SUPPRESSOR

GND BAR

(CIGBE)

(MASTER)

BETA

SECTOR

ANTENNA

GAMMA

SECTOR

ANTENNA

NOT TO SCALE

NOT TO SCALE

SCHEMATIC DIAGRAM GROUNDING SYSTEM
NOT TO SCALE

NOT TO SCALE

#2 AWG THW OR TW

STRANDED GROUND LEAD
#2 AWG THW OR TW

STRANDED GROUND LEAD
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S-1

STRUCTURAL DETAILS

PLAN VIEW
0

( IN FEET )

(DO NOT SCALE 11"X17" DRAWINGS)

GRAPHIC SCALE

4212

SCALE: 1" = 2' FOR 24"X36" DRAWINGS

ELEVATION A-A

CONNECTION DETAIL SECTION B-B

2
'-
4
" 
±

8"

T-Bracket

2" 4" 2"

8"

T-Bracket

2 1/2" 3" 2 1/2"

1 1/2" 1 1/2"

PROPOSED PLATFORM

REINFORCEMENT SITE PRO PART #

PRK-1245 OR APPROVED EQUAL

PROPOSED T-BRACKET

FROM REINFORCEMENT KIT

3/4"Ø A325 BOLT THRU

13/16"Ø HOLES  WITH HEX

NUT, LOCK WASHER

CENTERED ON ANGLE

(DRILLED IN FIELD)

(MIN. 1.5" EDGE DISTANCE)

A A

B

B PROPOSED T-BRACKET

FROM REINFORCEMENT KIT

PROPOSED T-BRACKET

FROM REINFORCEMENT KIT

(SEE CONNECTION DETAIL)

PROPOSED T-BRACKET

FROM REINFORCEMENT KIT

(SEE CONNECTION DETAIL)

CLIMBING PEGS TO BE REMOVED

TO AVOID INTERFERENCE WITH

PROPOSED BRACKET

NOT TO SCALE NOT TO SCALE

1'-10" ±

TYP.

1'-10" ±

TYP.

PROPOSED PLATFORM

REINFORCEMENT SITE PRO PART #

PRK-1245 OR APPROVED EQUAL





tnxTower Report - version 6.1.4.1

Date: October 05, 2015

Randy Wofford Vertical Structures, Inc. 
Crown Castle 309 Spangler Dr, Suite E 
1500 Corporate Drive Richmond, KY 40475 
Canonsburg, PA 15317 (859) 624-8360 
(724) 416-2376 ncoomes@verticalstructures.com 

Subject:         Structural Analysis Report

Carrier Designation: AT&T Mobility Change-Out
 Carrier Site Number: CTL02082 
 Carrier Site Name: Milford Bona St 

Crown Castle Designation: Crown Castle BU Number: 873633 
 Crown Castle Site Name: Milford 
 Crown Castle JDE Job Number: 347972 
 Crown Castle Work Order Number: 1124198 
 Crown Castle Application Number: 311083 Rev. 1 

Engineering Firm Designation: Vertical Structures, Inc. Project Number: 2015-004-026 

Site Data: 10 Bona Street, Milford, CT, New Haven County
 Latitude 41° 13' 12.27'', Longitude -73° 4' 38.56''
 133 Foot - Monopole Tower

Dear Randy Wofford, 

Vertical Structures, Inc. is pleased to submit this “Structural Analysis Report” to determine the structural 
integrity of the above mentioned tower.  This analysis has been performed in accordance with the Crown Castle 
Structural ‘Statement of Work’ and the terms of Crown Castle Purchase Order Number 830648. 

The purpose of the analysis is to determine acceptability of the tower stress level.  Based on our analysis we 
have determined the tower stress level for the structure and foundation, under the following load case, to be: 

 LC5: Existing + Proposed Equipment Sufficient Capacity
 Note: See Table I and Table II for the proposed and existing loading, respectively.

The analysis has been performed in accordance with the TIA/EIA-222-F standard and the 2005 Connecticut 
State Building Code based upon a wind speed of 90 mph fastest mile.               

We at Vertical Structures, Inc. appreciate the opportunity of providing our continuing professional services to 
you and Crown Castle.  If you have any questions or need further assistance on this or any other projects 
please give us a call. 

Respectfully submitted by: 

Nathan Coomes, P.E. 
Project Engineer 
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1) INTRODUCTION

This tower is a 133 ft Monopole tower designed by Summit in 2001. The tower was originally designed for a 
wind speed of 85 mph per TIA/EIA-222-F.   

2) ANALYSIS CRITERIA

The structural analysis was performed for this tower in accordance with the requirements of TIA/EIA-222-F 
Structural Standards for Steel Antenna Towers and Antenna Supporting Structures using a fastest mile wind 
speed of 90 mph with no ice and 50 mph under service loads.  Also, per Crown Castle’s direction and in 
accordance with ASCE-7-05 we have considered a fastest mile wind speed of 38 mph with an escalating 0.75 
inch ice thickness. 

Table 1 - Proposed Antenna and Cable Information

Mounting
Level (ft)

Center 
Line

Elevation 
(ft)

Number 
of

Antennas
Antenna

Manufacturer Antenna Model
Number 
of Feed 
Lines

Feed
Line
Size 
(in)

Note

133.0 136.0 
3 cci antennas OPA-65R-LCUU-H4 w/ Mount 

Pipe 2
1

3/4
3/83 ericsson RRUS 32 B30 BTS  

1 raycap DC6-48-60-18-8F  

Table 2 - Existing Antenna and Cable Information

Mounting
Level (ft)

Center 
Line

Elevation 
(ft)

Number 
of

Antennas
Antenna

Manufacturer Antenna Model
Number 
of Feed 
Lines

Feed
Line
Size 
(in)

Note

133.0 

136.0 

3 kmw 
communications

AM-X-CD-14-65-00T-RET w/ 
Mount Pipe 12 

2
1

1 5/8 
7/8

17/64
1

3 powerwave
technologies 7770.00 w/ Mount Pipe 

3 powerwave
technologies 7770.00 w/ Mount Pipe 2

133.0 

1  Platform Mount [LP 1201-1] 

1
6 ericsson RRUS-11 BTS  

12 powerwave
technologies LGP21401 TMA  

1 raycap DC6-48-60-18-8F  

115.0 115.0 
1  Side Arm Mount [SO 102-1] 

  1 
1 rfs celwave TMA-DB-T1-6Z-8AB-0Z w/ 

Mount Pipe 

113.0 113.0 

1  Platform Mount [LP 303-1] 

1
12 

1 1/4 
1 5/8 1

3 alcatel lucent 9442 RRH2X40-AWS TMA 

3 amphenol BXA-171063-8BF-EDIN-4 w/ 
Mount Pipe 

3 antel BXA-171063-8BF-2 w/ Mount 
Pipe

6 antel LPA-80090/4CF w/ Mount Pipe 
3 swedcom SWCP 2x5514 w/ Mount Pipe 

Notes:
1) Existing Equipment
2) Equipment To Be Removed
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Table 3 - Design Antenna and Cable Information

Mounting
Level (ft)

Center 
Line

Elevation 
(ft)

Number 
of

Antennas
Antenna

Manufacturer Antenna Model
Number 
of Feed 
Lines

Feed
Line

Size (in)

133 133 
1 summit 14' L.P. Platform 
1  5/8" Lightning Rod 
12 decibel DB896H Panel Antenna 

123 123 
1 summit 14' Clamp-On L.P. Platform 
12 dapa 48000 PCS Panel Antenna 

113 113 
1 summit 14' Clamp-On L.P. Platform 
12 dapa 48000 PCS Panel Antenna 

103 103 
1 summit 14' Clamp-On L.P. Platform 
12 dapa 48000 PCS Panel Antenna 

93 93 
1 summit 14' Clamp-On L.P. Platform 
12 dapa 48000 PCS Panel Antenna 

83 83 
1 summit 14' Clamp-On L.P. Platform 
12 dapa 48000 PCS Panel Antenna 

3) ANALYSIS PROCEDURE

Table 4 - Documents Provided

Document Remarks Reference Source

Online Appplication AT&T Mobility Change-Out 
Revision #1 311083 CCIsites 

Tower Drawing Summit Design No. 16109-R4 1339622 CCIsites 
Foundation Drawing Summit Design No. 16109 1340388 CCIsites 

Geotechnical Report Criscuolo Shepard Associates 
Project No. 2001.927 1340372 CCIsites 

 3.1)  Analysis Method

tnxTower (version 6.1.4.1), a commercially available analysis software package, was used to create a 
three-dimensional model of the tower and calculate member stresses for various loading cases. 
Selected output from the analysis is included in Appendix A. 

 3.2)  Assumptions

1) Tower and structures were built in accordance with the manufacturer’s specifications. 
2) The tower and structures have been maintained in accordance with the manufacturer’s 

specification. 
3) The configuration of antennas, transmission cables, mounts and other appurtenances are as 

specified in Tables 1 and 2 and the referenced drawings. 
4) When applicable, transmission cables are considered as structural components for calculating 

wind loads as allowed by TIA/EIA-222-F. 

This analysis may be affected if any assumptions are not valid or have been made in error. Vertical 
Structures, Inc. should be notified to determine the effect on the structural integrity of the tower. 
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4) ANALYSIS RESULTS

Table 5 - Section Capacity (Summary)
Section 

No. Elevation (ft) Component 
Type Size Critical

Element P (lb) SF*P_allow 
(lb)

%
Capacity Pass / Fail

L1 133 - 86.5 Pole TP33.116x24x0.25 1 -8499.08 1321408.18 51.3 Pass

L2 86.5 - 39.75 Pole TP41.78x31.7828x0.2813 2 -15307.20 1878450.19 76.2 Pass

L3 39.75 - 0 Pole TP49.01x40.1883x0.375 3 -25333.70 3009407.34 69.5 Pass

       Summary

      Pole (L2) 76.2 Pass

      Rating = 76.2 Pass

Table 6 - Tower Component Stresses vs. Capacity – LC5

Notes Component Elevation (ft) % Capacity Pass / Fail

1 Anchor Rods 0 52.2 Pass 
1 Base Plate 0 60.9 Pass 
1 Base Foundation 0 49.9 Pass 

1 Base Foundation 
Soil Interaction 0 68.0 Pass 

Structure Rating (max from all components) = 76.2%

Notes:
1) See additional documentation in “Appendix C – Additional Calculations” for calculations supporting the % capacity.
2) Capacities up to 105% are considered acceptable based on analysis methods used.

 4.1)  Recommendations

N/A
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APPENDIX A

TNXTOWER OUTPUT



 Vertical Structures, Inc. 
 309 Spangler Dr, Suite E 

 Richmond, KY 40475 
 Phone: (859) 624-8360 
 FAX: (859) 624-8369 

Job: Milford, CT BU#873633
 Project: Vertical Structures Job No. 2015-004-026
 Client: Crown Castle  Drawn by: chymore  App'd: 

 Code:  TIA/EIA-222-F  Date: 10/05/15  Scale: NTS
 Path: 

\\NAS1\CHymore\Open Jobs\2015-004-026 Milford, CT\tnx\873633.eri
 Dwg No. E-1

133.0 ft

86.5 ft

39.8 ft

0.0 ft

REACTIONS - 90 mph WIND
TORQUE 1146 lb-ft

21423 lb
SHEAR

2065837 lb-ft
MOMENT

25347 lb
AXIAL

38 mph WIND - 0.7500 in ICE
TORQUE 267 lb-ft

4400 lb
SHEAR

444576 lb-ft
MOMENT

34657 lb
AXIAL
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.6
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17

27
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0

8'x2" Antenna Mount Pipe 133Platform Mount [LP 1201-1] (ATT 
Mobility)

1337770.00 w/ mount pipe (ATT Mobility) 1337770.00 w/ mount pipe (ATT Mobility) 1337770.00 w/ mount pipe (ATT Mobility) 133(4) LGP21401 TMA (VSI) (ATT 
Mobility)

133(4) LGP21401 TMA (VSI) (ATT 
Mobility)

133(4) LGP21401 TMA (VSI) (ATT 
Mobility)

133(2) RRUS-11 BTS (19.69 x 16.97 x 
7.17) (ATT Mobility)

133(2) RRUS-11 BTS (19.69 x 16.97 x 
7.17) (ATT Mobility)

133(2) RRUS-11 BTS (19.69 x 16.97 x 
7.17) (ATT Mobility)

133RRUS 32 B30 BTS (26.7"x12.1"x6.7") 
(ATT Mobility)

133RRUS 32 B30 BTS (26.7"x12.1"x6.7") 
(ATT Mobility)

133RRUS 32 B30 BTS (26.7"x12.1"x6.7") 
(ATT Mobility)

133DC6-48-60-18-8F (24 x 11 x 11) (ATT 
Mobility)

133DC6-48-60-18-8F (24 x 11 x 11) (ATT 
Mobility)

133AM-X-CD-14-65-00T-RET w/ Mount 
Pipe (ATT Mobility)

133AM-X-CD-14-65-00T-RET w/ Mount 
Pipe (ATT Mobility)

133AM-X-CD-14-65-00T-RET w/ Mount 
Pipe (ATT Mobility)

133OPA-65R-LCUU-H4 w/ Mount Pipe 
(ATT Mobility)

133OPA-65R-LCUU-H4 w/ Mount Pipe 
(ATT Mobility)

133OPA-65R-LCUU-H4 w/ Mount Pipe 
(ATT Mobility)

133Side Arm Mount [SO 102-1] 115TMA-DB-T1-6Z-8AB-0Z w/ Mount Pipe 115Platform Mount [LP 303-1] 113(2) LPA-80090/4CF w/ Mount Pipe 113(2) LPA-80090/4CF w/ Mount Pipe 113(2) LPA-80090/4CF w/ Mount Pipe 113BXA-171063-8BF-2 w/ Mount Pipe 113BXA-171063-8BF-2 w/ Mount Pipe 113BXA-171063-8BF-2 w/ Mount Pipe 113SWCP 2x5514 w/ Mount Pipe 113SWCP 2x5514 w/ Mount Pipe 113SWCP 2x5514 w/ Mount Pipe 113BXA-171063-8BF-EDIN-4 w/ Mount 
Pipe

113BXA-171063-8BF-EDIN-4 w/ Mount 
Pipe

113BXA-171063-8BF-EDIN-4 w/ Mount 
Pipe

1139442 RRH2X40-AWS TMA 1139442 RRH2X40-AWS TMA 1139442 RRH2X40-AWS TMA 113DESIGNED APPURTENANCE LOADING
TYPE TYPEELEVATION ELEVATION

8'x2" Antenna Mount Pipe 133
Platform Mount [LP 1201-1] (ATT 
Mobility)

133

7770.00 w/ mount pipe (ATT Mobility) 133
7770.00 w/ mount pipe (ATT Mobility) 133
7770.00 w/ mount pipe (ATT Mobility) 133
(4) LGP21401 TMA (VSI) (ATT 
Mobility)

133

(4) LGP21401 TMA (VSI) (ATT 
Mobility)

133

(4) LGP21401 TMA (VSI) (ATT 
Mobility)

133

(2) RRUS-11 BTS (19.69 x 16.97 x 
7.17) (ATT Mobility)

133

(2) RRUS-11 BTS (19.69 x 16.97 x 
7.17) (ATT Mobility)

133

(2) RRUS-11 BTS (19.69 x 16.97 x 
7.17) (ATT Mobility)

133

RRUS 32 B30 BTS (26.7"x12.1"x6.7") 
(ATT Mobility)

133

RRUS 32 B30 BTS (26.7"x12.1"x6.7") 
(ATT Mobility)

133

RRUS 32 B30 BTS (26.7"x12.1"x6.7") 
(ATT Mobility)

133

DC6-48-60-18-8F (24 x 11 x 11) (ATT 
Mobility)

133

DC6-48-60-18-8F (24 x 11 x 11) (ATT 
Mobility)

133

AM-X-CD-14-65-00T-RET w/ Mount 
Pipe (ATT Mobility)

133

AM-X-CD-14-65-00T-RET w/ Mount 
Pipe (ATT Mobility)

133

AM-X-CD-14-65-00T-RET w/ Mount 
Pipe (ATT Mobility)

133

OPA-65R-LCUU-H4 w/ Mount Pipe 
(ATT Mobility)

133

OPA-65R-LCUU-H4 w/ Mount Pipe 
(ATT Mobility)

133

OPA-65R-LCUU-H4 w/ Mount Pipe 
(ATT Mobility)

133

Side Arm Mount [SO 102-1] 115
TMA-DB-T1-6Z-8AB-0Z w/ Mount Pipe 115
Platform Mount [LP 303-1] 113
(2) LPA-80090/4CF w/ Mount Pipe 113
(2) LPA-80090/4CF w/ Mount Pipe 113
(2) LPA-80090/4CF w/ Mount Pipe 113
BXA-171063-8BF-2 w/ Mount Pipe 113
BXA-171063-8BF-2 w/ Mount Pipe 113
BXA-171063-8BF-2 w/ Mount Pipe 113
SWCP 2x5514 w/ Mount Pipe 113
SWCP 2x5514 w/ Mount Pipe 113
SWCP 2x5514 w/ Mount Pipe 113
BXA-171063-8BF-EDIN-4 w/ Mount 
Pipe

113

BXA-171063-8BF-EDIN-4 w/ Mount 
Pipe

113

BXA-171063-8BF-EDIN-4 w/ Mount 
Pipe

113

9442 RRH2X40-AWS TMA 113
9442 RRH2X40-AWS TMA 113
9442 RRH2X40-AWS TMA 113

MATERIAL STRENGTH
GRADE GRADEFy FyFu Fu

A607-65 65 ksi 80 ksi

TOWER DESIGN NOTES
1. Tower is located in New Haven County, Connecticut.
2. Tower designed for a 90 mph basic wind in accordance with the TIA/EIA-222-F Standard.
3. Tower is also designed for a 38 mph basic wind with 0.75 in ice. Ice is considered to increase

in thickness with height.
4. Deflections are based upon a 50 mph wind.
5. TOWER RATING: 76.2%
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  Tower Input Data  
 
 
There is a pole section. 
This tower is designed using the TIA/EIA-222-F standard. 
The following design criteria apply:  

Tower is located in New Haven County, Connecticut. 
Basic wind speed of 90 mph. 
Nominal ice thickness of 0.7500 in. 
Ice thickness is considered to increase with height. 
Ice density of 56 pcf. 
A wind speed of 38 mph  is used in combination with ice. 
Temperature drop of 50 °F. 
Deflections calculated using a wind speed of 50 mph. 
A non-linear (P-delta) analysis was used. 
Pressures are calculated at each section. 
Stress ratio used in pole design is 1.333. 
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   Treat Feedline Bundles As Cylinder 
  Consider Moments - Horizontals   Assume Legs Pinned   Use ASCE 10 X-Brace Ly Rules 
  Consider Moments - Diagonals  Assume Rigid Index Plate  Calculate Redundant Bracing Forces 
  Use Moment Magnification  Use Clear Spans For Wind Area   Ignore Redundant Members in FEA 
 Use Code Stress Ratios  Use Clear Spans For KL/r  SR Leg Bolts Resist Compression 
 Use Code Safety Factors - Guys  Retension Guys To Initial Tension   All Leg Panels Have Same Allowable 
 Escalate Ice  Bypass Mast Stability Checks   Offset Girt At Foundation 

  Always Use Max Kz  Use Azimuth Dish Coefficients  Consider Feedline Torque 
  Use Special Wind Profile  Project Wind Area of Appurt.   Include Angle Block Shear Check 
 Include Bolts In Member Capacity  Autocalc Torque Arm Areas Poles 
 Leg Bolts Are At Top Of Section  SR Members Have Cut Ends   Include Shear-Torsion Interaction 
 Secondary Horizontal Braces Leg  Sort Capacity Reports By Component   Always Use Sub-Critical Flow 

  Use Diamond Inner Bracing (4 Sided)  Triangulate Diamond Inner Bracing    Use Top Mounted Sockets 
  Add IBC .6D+W Combination   Use TIA-222-G Tension Splice Capacity 

Exemption 
  

 
 
 

  Tapered Pole Section Geometry  
 
 Section Elevation  

ft

Section
Length 

ft

Splice
 Length 

ft

Number
of

Sides 

Top
Diameter

in

Bottom
Diameter

in

Wall 
Thickness

in

Bend 
Radius 

in

Pole Grade 

L1 133.00-86.50 46.50 4.25 18 24.0000 33.1160 0.2500 1.0000 A607-65 
(65 ksi) 

L2 86.50-39.75 51.00 5.25 18 31.7828 41.7800 0.2813 1.1252 A607-65 
(65 ksi) 

L3 39.75-0.00 45.00   18 40.1883 49.0100 0.3750 1.5000 A607-65 
(65 ksi) 
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 Tapered Pole Properties  

 
 Section Tip Dia. 

in
Area 
in2

I
in4

r
in

C
in

I/C
in3

J
in4

It/Q 
in2

w
in

w/t

L1 24.3702 18.8456 1342.9976 8.4313 12.1920 110.1540 2687.7623 9.4246 3.7840 15.136 
  33.6269 26.0792 3558.9750 11.6674 16.8229 211.5550 7122.6329 13.0421 5.3884 21.554 

L2 33.1191 28.1260 3526.2127 11.1830 16.1457 218.3999 7057.0654 14.0657 5.0987 18.125 
  42.4245 37.0520 8061.5320 14.7320 21.2242 379.8267 16133.6715 18.5295 6.8582 24.38 

L3 41.8533 47.3878 9489.8522 14.1337 20.4156 464.8323 18992.1914 23.6984 6.4131 17.102 
  49.7661 57.8878 17299.0559 17.2654 24.8971 694.8227 34620.8743 28.9494 7.9658 21.242 

 
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

L1 
133.00-86.50 

      1 1 1     

L2 86.50-39.75       1 1 1     
L3 39.75-0.00       1 1 1     

 
 Feed Line/Linear Appurtenances - Entered As Area

 
Description Face 

or
Leg

Allow
Shield 

Component 
Type

Placement 

ft

Total
Number

 CAAA

ft2/ft

Weight 

plf
LCF158-50A (1-5/8 

FOAM) 
(AT&T Mobility) 

C No Inside Pole 133.00 - 10.00 12 No Ice 
1/2'' Ice 
1'' Ice 
2'' Ice 
4'' Ice 

0.00 
0.00 
0.00 
0.00 
0.00 

0.80 
0.80 
0.80 
0.80 
0.80 

6-8AWG 3 Pair 
(AT&T Mobility) 

C No Inside Pole 133.00 - 10.00 2 No Ice 
1/2'' Ice 
1'' Ice 
2'' Ice 
4'' Ice 

0.00 
0.00 
0.00 
0.00 
0.00 

0.33 
0.33 
0.33 
0.33 
0.33 

A-DQ(ZN)B2Yn1750N 
(17/64'' Cable) 

(AT&T Mobility) 

C No Inside Pole 133.00 - 10.00 1 No Ice 
1/2'' Ice 
1'' Ice 
2'' Ice 
4'' Ice 

0.00 
0.00 
0.00 
0.00 
0.00 

0.06 
0.06 
0.06 
0.06 
0.06 

3'' Rigid Conduit 
(AT&T Mobility) 

C No Inside Pole 133.00 - 10.00 1 No Ice 
1/2'' Ice 
1'' Ice 
2'' Ice 
4'' Ice 

0.00 
0.00 
0.00 
0.00 
0.00 

3.00 
3.00 
3.00 
3.00 
3.00 

FB-L98B-034-XXXXXX 
(3/8'') 

(AT&T Mobility) 

C No Inside Pole 133.00 - 10.00 1 No Ice 
1/2'' Ice 
1'' Ice 
2'' Ice 
4'' Ice 

0.00 
0.00 
0.00 
0.00 
0.00 

0.10 
0.10 
0.10 
0.10 
0.10 

WR-VG86ST-BRD 
(Power Cable) 

(AT&T Mobility) 

C No Inside Pole 133.00 - 10.00 2 No Ice 
1/2'' Ice 
1'' Ice 
2'' Ice 
4'' Ice 

0.00 
0.00 
0.00 
0.00 
0.00 

0.15 
0.15 
0.15 
0.15 
0.15 

**                 
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Description Face 
or

Leg

Allow
Shield 

Component 
Type

Placement 

ft

Total
Number

 CAAA

ft2/ft

Weight 

plf
LDF7-50A (1-5/8 

FOAM) 
B No Inside Pole 113.00 - 10.00 12 No Ice 

1/2'' Ice 
1'' Ice 
2'' Ice 
4'' Ice 

0.00 
0.00 
0.00 
0.00 
0.00 

0.82 
0.82 
0.82 
0.82 
0.82 

LDF6-50A (1-1/4 
FOAM) 

B No Inside Pole 113.00 - 10.00 1 No Ice 
1/2'' Ice 
1'' Ice 
2'' Ice 
4'' Ice 

0.00 
0.00 
0.00 
0.00 
0.00 

0.66 
0.66 
0.66 
0.66 
0.66 

 
 

 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
L1 133.00-86.50 A 

B 
C 

0.000 
0.000 
0.000 

0.000 
0.000 
0.000 

0.000 
0.000 
0.000 

0.000 
0.000 
0.000 

0.00 
278.25 
637.84 

L2 86.50-39.75 A 
B 
C 

0.000 
0.000 
0.000 

0.000 
0.000 
0.000 

0.000 
0.000 
0.000 

0.000 
0.000 
0.000 

0.00 
490.88 
641.27 

L3 39.75-0.00 A 
B 
C 

0.000 
0.000 
0.000 

0.000 
0.000 
0.000 

0.000 
0.000 
0.000 

0.000 
0.000 
0.000 

0.00 
312.38 
408.08 

 
 

 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
L1 133.00-86.50 A 

B 
C 

0.865 0.000 
0.000 
0.000 

0.000 
0.000 
0.000 

0.000 
0.000 
0.000 

0.000 
0.000 
0.000 

0.00 
278.25 
637.84 

L2 86.50-39.75 A 
B 
C 

0.810 0.000 
0.000 
0.000 

0.000 
0.000 
0.000 

0.000 
0.000 
0.000 

0.000 
0.000 
0.000 

0.00 
490.88 
641.27 

L3 39.75-0.00 A 
B 
C 

0.750 0.000 
0.000 
0.000 

0.000 
0.000 
0.000 

0.000 
0.000 
0.000 

0.000 
0.000 
0.000 

0.00 
312.38 
408.08 

 
 
 

   Feed Line Center of Pressure  
 

 Section Elevation  

ft

CPX

in

CPZ

in

CPX
Ice 
in

CPZ
Ice 
in

L1 133.00-86.50 0.0000 0.0000 0.0000 0.0000 
L2 86.50-39.75 0.0000 0.0000 0.0000 0.0000 
L3 39.75-0.00 0.0000 0.0000 0.0000 0.0000 
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   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

8'x2'' Antenna Mount Pipe A None   0.0000 133.00 No Ice 
1/2'' Ice
1'' Ice 
2'' Ice 
4'' Ice 

1.90 
2.73 
3.40 
4.40 
6.50 

1.90 
2.73 
3.40 
4.40 
6.50 

26.00 
40.34 
59.96 

115.66 
297.15 

**                   
Platform Mount [LP 1201-1] 

(AT&T Mobility) 
A None   0.0000 133.00 No Ice 

1/2'' Ice
1'' Ice 
2'' Ice 
4'' Ice 

23.10 
26.80 
30.50 
37.90 
52.70 

23.10 
26.80 
30.50 
37.90 
52.70 

2100.00 
2500.00 
2900.00 
3700.00 
5300.00 

7770.00 w/ mount pipe 
(AT&T Mobility) 

A From 
Centroid-Le

g 

3.72 
1.60 
3.00 

23.0000 133.00 No Ice 
1/2'' Ice
1'' Ice 
2'' Ice 
4'' Ice 

6.22 
6.77 
7.30 
8.38 
10.69 

4.35 
5.20 
5.92 
7.41 
10.76 

56.90 
105.42 
160.42 
293.10 
679.83 

7770.00 w/ mount pipe 
(AT&T Mobility) 

B From 
Centroid-Le

g 

3.72 
1.60 
3.00 

23.0000 133.00 No Ice 
1/2'' Ice
1'' Ice 
2'' Ice 
4'' Ice 

6.22 
6.77 
7.30 
8.38 
10.69 

4.35 
5.20 
5.92 
7.41 
10.76 

56.90 
105.42 
160.42 
293.10 
679.83 

7770.00 w/ mount pipe 
(AT&T Mobility) 

C From 
Centroid-Le

g 

3.72 
1.60 
3.00 

23.0000 133.00 No Ice 
1/2'' Ice
1'' Ice 
2'' Ice 
4'' Ice 

6.22 
6.77 
7.30 
8.38 
10.69 

4.35 
5.20 
5.92 
7.41 
10.76 

56.90 
105.42 
160.42 
293.10 
679.83 

(4) LGP21401 TMA (VSI) 
(AT&T Mobility) 

A From 
Centroid-Le

g 

3.72 
1.60 
0.00 

23.0000 133.00 No Ice 
1/2'' Ice
1'' Ice 
2'' Ice 
4'' Ice 

1.29 
1.45 
1.61 
1.97 
2.79 

0.36 
0.48 
0.60 
0.87 
1.52 

14.10 
21.26 
30.32 
54.89 

135.29 
(4) LGP21401 TMA (VSI) 

(AT&T Mobility) 
B From 

Centroid-Le
g 

3.72 
1.60 
0.00 

23.0000 133.00 No Ice 
1/2'' Ice
1'' Ice 
2'' Ice 
4'' Ice 

1.29 
1.45 
1.61 
1.97 
2.79 

0.36 
0.48 
0.60 
0.87 
1.52 

14.10 
21.26 
30.32 
54.89 

135.29 
(4) LGP21401 TMA (VSI) 

(AT&T Mobility) 
C From 

Centroid-Le
g 

3.72 
1.60 
0.00 

23.0000 133.00 No Ice 
1/2'' Ice
1'' Ice 
2'' Ice 
4'' Ice 

1.29 
1.45 
1.61 
1.97 
2.79 

0.36 
0.48 
0.60 
0.87 
1.52 

14.10 
21.26 
30.32 
54.89 

135.29 
(2) RRUS-11 BTS (19.69 x 

16.97 x 7.17) 
(AT&T Mobility) 

A From 
Centroid-Le

g 

3.72 
1.60 
0.00 

23.0000 133.00 No Ice 
1/2'' Ice
1'' Ice 
2'' Ice 
4'' Ice 

3.25 
3.49 
3.74 
4.27 
5.43 

1.37 
1.55 
1.74 
2.14 
3.04 

47.62 
68.42 
92.25 

149.81 
309.89 

(2) RRUS-11 BTS (19.69 x 
16.97 x 7.17) 

(AT&T Mobility) 

B From 
Centroid-Le

g 

3.72 
1.60 
0.00 

23.0000 133.00 No Ice 
1/2'' Ice
1'' Ice 
2'' Ice 
4'' Ice 

3.25 
3.49 
3.74 
4.27 
5.43 

1.37 
1.55 
1.74 
2.14 
3.04 

47.62 
68.42 
92.25 

149.81 
309.89 
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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

(2) RRUS-11 BTS (19.69 x 
16.97 x 7.17) 

(AT&T Mobility) 

C From 
Centroid-Le

g 

3.72 
1.60 
0.00 

23.0000 133.00 No Ice 
1/2'' Ice
1'' Ice 
2'' Ice 
4'' Ice 

3.25 
3.49 
3.74 
4.27 
5.43 

1.37 
1.55 
1.74 
2.14 
3.04 

47.62 
68.42 
92.25 

149.81 
309.89 

RRUS 32 B30 BTS 
(26.7''x12.1''x6.7'') 
(AT&T Mobility) 

A From 
Centroid-Le

g 

3.72 
1.60 
3.00 

23.0000 133.00 No Ice 
1/2'' Ice
1'' Ice 
2'' Ice 
4'' Ice 

3.14 
3.40 
3.66 
4.22 
5.43 

1.74 
1.96 
2.19 
2.67 
3.75 

60.00 
80.40 

103.95 
161.24 
322.12 

RRUS 32 B30 BTS 
(26.7''x12.1''x6.7'') 
(AT&T Mobility) 

B From 
Centroid-Le

g 

3.72 
1.60 
3.00 

23.0000 133.00 No Ice 
1/2'' Ice
1'' Ice 
2'' Ice 
4'' Ice 

3.14 
3.40 
3.66 
4.22 
5.43 

1.74 
1.96 
2.19 
2.67 
3.75 

60.00 
80.40 

103.95 
161.24 
322.12 

RRUS 32 B30 BTS 
(26.7''x12.1''x6.7'') 
(AT&T Mobility) 

C From 
Centroid-Le

g 

3.72 
1.60 
3.00 

23.0000 133.00 No Ice 
1/2'' Ice
1'' Ice 
2'' Ice 
4'' Ice 

3.14 
3.40 
3.66 
4.22 
5.43 

1.74 
1.96 
2.19 
2.67 
3.75 

60.00 
80.40 

103.95 
161.24 
322.12 

DC6-48-60-18-8F (24 x 11 x 
11) 

(AT&T Mobility) 

A From 
Centroid-Le

g 

3.72 
1.60 
0.00 

23.0000 133.00 No Ice 
1/2'' Ice
1'' Ice 
2'' Ice 
4'' Ice 

1.47 
1.67 
1.88 
2.33 
3.38 

1.47 
1.67 
1.88 
2.33 
3.38 

18.90 
36.62 
56.82 

105.34 
239.02 

DC6-48-60-18-8F (24 x 11 x 
11) 

(AT&T Mobility) 

C From 
Centroid-Le

g 

3.72 
1.60 
3.00 

23.0000 133.00 No Ice 
1/2'' Ice
1'' Ice 
2'' Ice 
4'' Ice 

1.47 
1.67 
1.88 
2.33 
3.38 

1.47 
1.67 
1.88 
2.33 
3.38 

18.90 
36.62 
56.82 

105.34 
239.02 

AM-X-CD-14-65-00T-RET 
w/ Mount Pipe 

(AT&T Mobility) 

A From 
Centroid-Le

g 

3.72 
1.60 
3.00 

23.0000 133.00 No Ice 
1/2'' Ice
1'' Ice 
2'' Ice 
4'' Ice 

5.74 
6.20 
6.66 
7.62 
9.67 

4.02 
4.63 
5.28 
6.68 
9.74 

34.75 
79.98 

131.14 
254.16 
610.14 

AM-X-CD-14-65-00T-RET 
w/ Mount Pipe 

(AT&T Mobility) 

B From 
Centroid-Le

g 

3.72 
1.60 
3.00 

23.0000 133.00 No Ice 
1/2'' Ice
1'' Ice 
2'' Ice 
4'' Ice 

5.74 
6.20 
6.66 
7.62 
9.67 

4.02 
4.63 
5.28 
6.68 
9.74 

34.75 
79.98 

131.14 
254.16 
610.14 

AM-X-CD-14-65-00T-RET 
w/ Mount Pipe 

(AT&T Mobility) 

C From 
Centroid-Le

g 

3.72 
1.60 
3.00 

23.0000 133.00 No Ice 
1/2'' Ice
1'' Ice 
2'' Ice 
4'' Ice 

5.74 
6.20 
6.66 
7.62 
9.67 

4.02 
4.63 
5.28 
6.68 
9.74 

34.75 
79.98 

131.14 
254.16 
610.14 

OPA-65R-LCUU-H4 w/ 
Mount Pipe 

(AT&T Mobility) 

A From 
Centroid-Le

g 

3.72 
1.60 
3.00 

23.0000 133.00 No Ice 
1/2'' Ice
1'' Ice 
2'' Ice 
4'' Ice 

7.67 
8.49 
9.25 
10.61 
13.48 

5.31 
6.50 
7.54 
9.31 
13.05 

86.20 
146.75 
214.10 
373.16 
826.24 

OPA-65R-LCUU-H4 w/ 
Mount Pipe 

(AT&T Mobility) 

B From 
Centroid-Le

g 

3.72 
1.60 
3.00 

23.0000 133.00 No Ice 
1/2'' Ice
1'' Ice 
2'' Ice 
4'' Ice 

7.67 
8.49 
9.25 
10.61 
13.48 

5.31 
6.50 
7.54 
9.31 
13.05 

86.20 
146.75 
214.10 
373.16 
826.24 

OPA-65R-LCUU-H4 w/ 
Mount Pipe 

C From 
Centroid-Le

3.72 
1.60 

23.0000 133.00 No Ice 
1/2'' Ice

7.67 
8.49 

5.31 
6.50 

86.20 
146.75 
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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

(AT&T Mobility) g 3.00 1'' Ice 
2'' Ice 
4'' Ice 

9.25 
10.61 
13.48 

7.54 
9.31 
13.05 

214.10 
373.16 
826.24 

***                   
Side Arm Mount [SO 102-1] A From 

Centroid-Le
g 

1.50 
0.00 
0.00 

0.0000 115.00 No Ice 
1/2'' Ice
1'' Ice 
2'' Ice 
4'' Ice 

1.50 
1.74 
1.98 
2.46 
3.42 

1.50 
1.75 
2.00 
2.50 
3.50 

25.00 
35.00 
45.00 
65.00 

105.00 
TMA-DB-T1-6Z-8AB-0Z w/ 

Mount Pipe 
A From 

Centroid-Le
g 

3.00 
0.00 
0.00 

30.0000 115.00 No Ice 
1/2'' Ice
1'' Ice 
2'' Ice 
4'' Ice 

7.03 
7.96 
8.79 
10.21 
13.24 

4.23 
5.29 
6.19 
7.68 
10.87 

73.20 
130.43 
193.70 
342.34 
765.46 

***                   
Platform Mount [LP 303-1] A None   0.0000 113.00 No Ice 

1/2'' Ice
1'' Ice 
2'' Ice 
4'' Ice 

14.66 
18.87 
23.08 
31.50 
48.34 

14.66 
18.87 
23.08 
31.50 
48.34 

1250.00 
1481.33 
1712.66 
2175.32 
3100.64 

(2) LPA-80090/4CF w/ 
Mount Pipe 

A From 
Centroid-Le

g 

3.00 
1.73 
0.00 

30.0000 113.00 No Ice 
1/2'' Ice
1'' Ice 
2'' Ice 
4'' Ice 

2.63 
2.94 
3.25 
3.99 
5.59 

5.18 
5.80 
6.43 
7.75 
10.75 

25.60 
62.79 

105.47 
209.86 
518.48 

(2) LPA-80090/4CF w/ 
Mount Pipe 

B From 
Centroid-Le

g 

3.00 
1.73 
0.00 

30.0000 113.00 No Ice 
1/2'' Ice
1'' Ice 
2'' Ice 
4'' Ice 

2.63 
2.94 
3.25 
3.99 
5.59 

5.18 
5.80 
6.43 
7.75 
10.75 

25.60 
62.79 

105.47 
209.86 
518.48 

(2) LPA-80090/4CF w/ 
Mount Pipe 

C From 
Centroid-Le

g 

3.00 
1.73 
0.00 

30.0000 113.00 No Ice 
1/2'' Ice
1'' Ice 
2'' Ice 
4'' Ice 

2.63 
2.94 
3.25 
3.99 
5.59 

5.18 
5.80 
6.43 
7.75 
10.75 

25.60 
62.79 

105.47 
209.86 
518.48 

BXA-171063-8BF-2 w/ 
Mount Pipe 

A From 
Centroid-Le

g 

3.00 
1.73 
0.00 

30.0000 113.00 No Ice 
1/2'' Ice
1'' Ice 
2'' Ice 
4'' Ice 

3.41 
3.88 
4.35 
5.36 
7.52 

3.58 
4.38 
5.06 
6.47 
9.64 

32.40 
67.06 

107.41 
208.39 
522.15 

BXA-171063-8BF-2 w/ 
Mount Pipe 

B From 
Centroid-Le

g 

3.00 
1.73 
0.00 

30.0000 113.00 No Ice 
1/2'' Ice
1'' Ice 
2'' Ice 
4'' Ice 

3.41 
3.88 
4.35 
5.36 
7.52 

3.58 
4.38 
5.06 
6.47 
9.64 

32.40 
67.06 

107.41 
208.39 
522.15 

BXA-171063-8BF-2 w/ 
Mount Pipe 

C From 
Centroid-Le

g 

3.00 
1.73 
0.00 

30.0000 113.00 No Ice 
1/2'' Ice
1'' Ice 
2'' Ice 
4'' Ice 

3.41 
3.88 
4.35 
5.36 
7.52 

3.58 
4.38 
5.06 
6.47 
9.64 

32.40 
67.06 

107.41 
208.39 
522.15 

SWCP 2x5514 w/ Mount 
Pipe 

A From 
Centroid-Le

g 

3.00 
1.73 
0.00 

30.0000 113.00 No Ice 
1/2'' Ice
1'' Ice 
2'' Ice 
4'' Ice 

7.89 
8.70 
9.45 
10.81 
13.69 

7.60 
8.84 
9.94 
11.81 
15.75 

49.20 
120.30 
198.68 
381.25 
887.10 

SWCP 2x5514 w/ Mount 
Pipe 

B From 
Centroid-Le

3.00 
1.73 

30.0000 113.00 No Ice 
1/2'' Ice

7.89 
8.70 

7.60 
8.84 

49.20 
120.30 
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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

g 0.00 1'' Ice 
2'' Ice 
4'' Ice 

9.45 
10.81 
13.69 

9.94 
11.81 
15.75 

198.68 
381.25 
887.10 

SWCP 2x5514 w/ Mount 
Pipe 

C From 
Centroid-Le

g 

3.00 
1.73 
0.00 

30.0000 113.00 No Ice 
1/2'' Ice
1'' Ice 
2'' Ice 
4'' Ice 

7.89 
8.70 
9.45 
10.81 
13.69 

7.60 
8.84 
9.94 
11.81 
15.75 

49.20 
120.30 
198.68 
381.25 
887.10 

BXA-171063-8BF-EDIN-4 
w/ Mount Pipe 

A From 
Centroid-Le

g 

3.00 
1.73 
0.00 

30.0000 113.00 No Ice 
1/2'' Ice
1'' Ice 
2'' Ice 
4'' Ice 

3.41 
3.88 
4.35 
5.36 
7.52 

3.58 
4.38 
5.06 
6.47 
9.64 

32.40 
67.06 

107.41 
208.39 
522.15 

BXA-171063-8BF-EDIN-4 
w/ Mount Pipe 

B From 
Centroid-Le

g 

3.00 
1.73 
0.00 

30.0000 113.00 No Ice 
1/2'' Ice
1'' Ice 
2'' Ice 
4'' Ice 

3.41 
3.88 
4.35 
5.36 
7.52 

3.58 
4.38 
5.06 
6.47 
9.64 

32.40 
67.06 

107.41 
208.39 
522.15 

BXA-171063-8BF-EDIN-4 
w/ Mount Pipe 

C From 
Centroid-Le

g 

3.00 
1.73 
0.00 

30.0000 113.00 No Ice 
1/2'' Ice
1'' Ice 
2'' Ice 
4'' Ice 

3.41 
3.88 
4.35 
5.36 
7.52 

3.58 
4.38 
5.06 
6.47 
9.64 

32.40 
67.06 

107.41 
208.39 
522.15 

9442 RRH2X40-AWS TMA A From 
Centroid-Le

g 

3.00 
1.73 
0.00 

30.0000 113.00 No Ice 
1/2'' Ice
1'' Ice 
2'' Ice 
4'' Ice 

2.51 
2.75 
2.99 
3.49 
4.61 

1.59 
1.80 
2.01 
2.46 
3.48 

44.09 
61.46 
81.72 

131.71 
275.02 

9442 RRH2X40-AWS TMA B From 
Centroid-Le

g 

3.00 
1.73 
0.00 

30.0000 113.00 No Ice 
1/2'' Ice
1'' Ice 
2'' Ice 
4'' Ice 

2.51 
2.75 
2.99 
3.49 
4.61 

1.59 
1.80 
2.01 
2.46 
3.48 

44.09 
61.46 
81.72 

131.71 
275.02 

9442 RRH2X40-AWS TMA C From 
Centroid-Le

g 

3.00 
1.73 
0.00 

30.0000 113.00 No Ice 
1/2'' Ice
1'' Ice 
2'' Ice 
4'' Ice 

2.51 
2.75 
2.99 
3.49 
4.61 

1.59 
1.80 
2.01 
2.46 
3.48 

44.09 
61.46 
81.72 

131.71 
275.02 

 
 
 
 

 Compression Checks  
 
 

 Pole Design Data   
 

Section
No.

Elevation

ft

Size L

ft

Lu

ft

Kl/r Fa

ksi

A

in2

Actual 
P
lb

Allow.
Pa

lb

Ratio
P
Pa

L1 133 - 86.5 (1) TP33.116x24x0.25 46.50 0.00 0.0 39.000 25.4180 -8499.08 991304.00 0.009  
L2 86.5 - 39.75 (2) TP41.78x31.7828x0.2813 51.00 0.00 0.0 39.000 36.1331 -15307.20 1409190.00 0.011  



 
 
 

ttnnxxTToowweerr Job
Milford, CT BU#873633

Page
8 of 8 

Vertical Structures, Inc.
309 Spangler Dr, Suite E 

Project 
Vertical Structures Job No. 2015-004-026 

Date
14:32:59 10/05/15

Richmond, KY 40475 
Phone: (859) 624-8360 
FAX: (859) 624-8369 

Client
Crown Castle 

Designed by
chymore

Section
No.

Elevation

ft

Size L

ft

Lu

ft

Kl/r Fa

ksi

A

in2

Actual 
P
lb

Allow.
Pa

lb

Ratio
P
Pa

L3 39.75 - 0 (3) TP49.01x40.1883x0.375 45.00 0.00 0.0 39.000 57.8878 -25333.70 2257620.00 0.011  
                      

 
 

 Pole Bending Design Data   
 
Section

No.
Elevation

ft

Size Actual 
Mx

lb-ft

Actual 
fbx
ksi

Allow.
Fbx
ksi

Ratio
fbx

Fbx

Actual 
My

lb-ft

Actual 
fby
ksi

Allow.
Fby
ksi

Ratio
fby

Fby

L1 133 - 86.5 (1) TP33.116x24x0.25 440728.
33 

-26.322 39.000 0.675 0.00 0.000 39.000 0.000 

L2 86.5 - 39.75 (2) TP41.78x31.7828x0.2813 1178841
.67 

-39.169 39.000 1.004 0.00 0.000 39.000 0.000 

L3 39.75 - 0 (3) TP49.01x40.1883x0.375 2065833
.33 

-35.678 39.000 0.915 0.00 0.000 39.000 0.000 

                      
 
 

 Pole Interaction Design Data   
 
Section

No.
Elevation

ft

Size Ratio
P
Pa

Ratio
fbx

Fbx

Ratio
fby

Fby

Comb.
Stress
Ratio

Allow.
Stress
Ratio

Criteria

L1 133 - 86.5 (1) TP33.116x24x0.25 0.009 0.675 0.000 0.683  1.333 H1-3  

L2 86.5 - 39.75 (2) TP41.78x31.7828x0.2813 0.011 1.004 0.000 1.015  1.333 H1-3  

L3 39.75 - 0 (3) TP49.01x40.1883x0.375 0.011 0.915 0.000 0.926  1.333 H1-3  

                  
 
 

 Section Capacity Table
 
Section

No.
Elevation

ft
Component 

Type
Size Critical

Element 
P
lb

SF*Pallow 
lb

%
Capacity 

Pass
Fail

L1 133 - 86.5 Pole TP33.116x24x0.25 1 -8499.08 1321408.18 51.3 Pass  
L2 86.5 - 39.75 Pole TP41.78x31.7828x0.2813 2 -15307.20 1878450.19 76.2 Pass  
L3 39.75 - 0 Pole TP49.01x40.1883x0.375 3 -25333.70 3009407.34 69.5 Pass  

              Summary   
            Pole (L2) 76.2 Pass  
      RATING = 76.2 Pass  

 
 
 
 
                                                           
 Program Version 6.1.4.1 - 12/17/2013 File://NAS1/CHymore/Open Jobs/2015-004-026 Milford, CT/tnx/873633.eri 
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BASE LEVEL DRAWING
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APPENDIX C

ADDITIONAL CALCULATIONS



Assumptions: 1) Rod groups at corners.  Total # rods divisible by 4.  Maximum total # of rods = 48 (12 per Corner). 
2) Rod Spacing = Straight Center-to-Center distance between any (2) adjacent rods (same corner)

Site Data
BU#: F  

Site Name: 2066 ft-kips
App #: 25 kips

21 kips
Eta Factor, η 0.5 TIA G (Fig. 4-4)

Qty: 16
Diam: 2.25 in Anchor Rod Results

 Rod Material: A615-J TIA F --> Maximum Rod Tension 101.7 Kips
Yield, Fy: 75 ksi Allowable Tension: 195.0 Kips

Strength, Fu: 100 ksi Anchor Rod Stress Ratio: 52.2% Pass
Bolt Circle: 60 in

Anchor Spacing: 6 in

Base Plate Results Flexural Check PL Ref. Data
W=Side: 58 in Base Plate Stress: 33.5 ksi Yield Line (in):

Thick: 3.25 in Allowable PL Bending Stress: 55.0 ksi 33.01
Grade: 55 ksi Base Plate Stress Ratio: 60.9% Pass Max PL Length:

Clip Distance: 8 in 33.01
N/A - Unstiffened
Stiffener Results  

Configuration: Unstiffened Horizontal Weld : N/A
Weld Type: Fillet ** Vertical Weld: N/A

Groove Depth: 0.25 <-- Disregard Plate Flex+Shear, fb/Fb+(fv/Fv)^2: N/A
Groove Angle: 45 <-- Disregard Plate Tension+Shear, ft/Ft+(fv/Fv)^2: N/A
Fillet H. Weld: 0.3125 in Plate Comp. (AISC Bracket): N/A
Fillet V. Weld: 0.3125 in Pole Results n/a

Width: 3 in Pole Punching Shear Check: N/A
Height: 18 in
Thick: 0.75 in
Notch: 0.5 in
Grade: 36 ksi

Weld str.: 70 ksi
Clear Space 
between 
Stiffeners at B.C.

4 in

Diam: 49.01 in
Thick: 0.375 in

Grade: 65 ksi
# of Sides: 18 "0" IF Round

ASD ASIF: 1.333  
** Note: for complete joint penetration groove welds the groove depth must be exactly 1/2 the stiffener thickness for calculation purposes

Pole Data

Stress Increase Factor

Plate Data

Stiffener Data (Welding at both sides)

TIA Revision:
Base Reactions

Square, Stiffened / Unstiffened Base Plate, Any Rod Material - Rev. F /G

311083, Rev. 1

873633
Milford, CT

Anchor Rod Data Unfactored Shear, V:
Unfactored Axial, P:

3) Clear space between bottom of leveling nut and top of concrete not exceeding (1)*(Rod Diameter)

Unfactored Moment, M:

CCIplate v2.0 Analysis Date: 10/5/2015



Site Data F   <--Pull Down 
BU#: 25.347 kips

Site Name: 0 kips
App #: 21.423 kips

2065.837 ft-kips  

Load Factor
For P (DL) 1.2 1.20 1.2D+1.6W, Pu: 30.4164 kips

0.90 0.9D+1.6W, Pu: 22.8123 kips
Vu: 28.92105 kips
Mu: 2788.88 ft-kips

0 in 1.2D+1.6W Load Combination, Bearing Results:
6 in
7 ft
3 ft

23.5 ft
Square   <--Pull Down 

7 ft Orthogonal Direction:
150.0 pcf

Pier Cross Section Area: 49.00 ft^2 4.43 ft
4.50 ft Orthogonal qu= 2.13 ksf
4.00 ft qu/ *qn Ratio= 28.37% Pass

Diagonal Direction:
125.0 pcf
10.00 ksf 3.13 ft
0.75  Diagonal qu= 2.25 ksf
0.0 degrees qu/ *qn Ratio= 30.06% Pass
0.00 ksf
7.50 ksf Run   <-- Press Upon Completing All Input

Passive Pres. Coeff., Kp 1.00

0.9D+1.6W Load Combination, Bearing Results:

28.9 kips
1.36 ft
39.44 ft-kips
3005.8 ft-kips
2966.35 ft-kips

0.00 ft
0.00 kips 5.90 ft
0.00 ft Ortho Non Bearing Length,NBL= 11.80 ft
533.2 kips Orthogonal qu= 1.83 ksf
533.21 kips Diagonal qu= 2.19 ksf
670.27 kips
502.70 kips

Actual M: 2065.84
0.00 kips M Orthogonal: 3712.88 55.64% Pass
0.00 ft M Diagonal: 3712.88 55.64% Pass

 (Bearing and Stability Checks) Tool for TIA Rev F or G - Application (MP, SST with unitbase)

 <---- Enter Factor

502.70

Monopole Base Reaction Forces 

Pier Cross Section Shape:

ft-kips

ecc1 = M1/P1 =

1.35

2966.35

Angle of Friction, :

TIA Revision:

Unfactored WL Moment, M:

Unfactored DL Axial, PD:

Pier Dist. Above Grade:

873633
Milford, CT
311083, Rev. 1

For P,V, and M 
(WL)

Unfactored WL Axial, PW:

*(1/2*Cu)(Total Vert. Planes)
Cohesion Force Eccentricity, K2

Concrete Density:

Forces/Moments due to Wind and Lateral Soil 
Minimum of  ( *Ultimate Pad 

Passive Force, Vu):
Pad Force Location Above D:

1.2D.  No Soil Wedges. 

 (Passive Pressure Moment):

Resistance due to Foundation Gravity 
Soil Wedge Projection grade, a:

0.9D.  With Soil Wedges

Resistance due to Cohesion (Vertical) 

Unfactored WL Shear, V:

Shaft Factored Loads

Base PL Dist. Above Pier:

 <---- Enter Factor

Allowable Bearing: *qn:

ecc2 = (0.707M1)/P1 =

670.27 P1="1.2D+1.6W" 
(Kips)

Soil (above pad) Height:

Soil Parameters

Overturning Stability Check

(w/ Soil Wedges) 
[Reaction+Conc+Soil]

Factored "1.6W" Overturning 
Moment (MW-Msoil) - 0.9(M of 
Wedge + M of Cohesion), M2

2966.35 ft-kips

Unfactored (Total ftg-soil Wt):

Soil Wedges ecc, K1:
Ftg+Soil above Pad wt:

(No Soil Wedges)  
[Reaction+Conc+Soil]

Sum of Soil Wedges Wt:

Factored "1.6W" Overturning 
Moment (MW-Msoil), M1

Factored OT (MW-Msoil), M1

Pier Height:

Pad Thickness, T:
Pad Width=Length, L:

Ultimate Bearing Capacity, qn:

Orthogonal ecc3 = M2/P2 =

P2="0.9D+1.6W" 
(Kips)

Factored O.T. M(WL), "1.6W":

 Strength Reduct. factor, :

Enter Pier Side Width:

1.35

Pad & Pier Data

Pad Bearing Depth, D:

Enter Load Factors Below:

Undrained Shear Strength, Cu:

Unit Weight, :

Max Reaction Moment (ft-kips) so that qu= *qn = 100% 
Capacity Rating

 "Baring/Stability Pier Square Pad" Tool, BSPSQP, Version 3.0 - Temp Effective 06/20/2011 Analysis Date: 10/5/2015



MAT FOUNDATION STEEL CALCULATIONS (TIA-G)
Customer:
Site Name:
Job Number:
Tower Model:
Date:

Crown Castle
Milford, CT BU#873633
2015-004-026
133' Summit Monopole Tower
10/5/2015

Foundation Parameters:  Soil Information:

Mat Width: B 23.5 ft Soil density: γs 125 pcf

Mat Height: hmat 3 ft Ultimate bearing: qult 10 ksf

Pier Height: hp 4.5 ft Depth of soil over mat: ds 4 ft

Pier Width: Dp 7 ft

Pier shape: shape "square"

Concrete strenght: f'c 3000 psi

Foundation Steel Information:

Bottom reinf. size and qty: Sizebot 11 Nbot 24

Top reinf. size and qty: Sizetop 11 Ntop 24
Clear cover: cc 3 inReactions from tnxTower:

Pu 30.416 kip Vu 27.85 kip

Mu 2685.588 kip ft

Check One-Way Shear:  Check mat Flexural Steel:

Vu.max V1 278.152 kip Mpad max Mpad1.2 Mpad0.9 1516.513 kip ft

ΦVc 2 Φs B d1 f'c psi 715.564 kip
ϕMn1 ϕt As.bot fy d1

As.bot fy
0.85 f'c B 2

4940.347 kip ft

%ows
Vu.max
ΦVc

38.9 %
%s.bot

Mpad
ϕMn1

30.7 %

Check Two-Way Shear:

σ1.app 29.323 psi

Φσ1 Φs 2 y( ) f'c psi 0.164 ksi

%tws
σ1.app
Φσ1

17.8 %
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CAISSON Version 4.91    3:28:00 PM Monday, October 05, 2015
Vertical Structures, Inc.
*********************************************************************************
*                                                                               *
*  PIER FOUNDATIONS ANALYSIS AND DESIGN - (C) 1995,2002 POWER LINE SYSTEMS, INC.*
*                                                                               *
*********************************************************************************

*** ANALYSIS IDENTIFICATION : Milford, CT BU#873633
    NOTES                   : Vertical Structures Job No. 2015-004-026

*** PIER PROPERTIES
                         DIAMETER (ft) =  7.000        DISTANCE FROM TOP OF PIER TO GROUND LEVEL (ft) =   0.50

*** SOIL PROPERTIES      LAYER  TYPE  THICKNESS  DEPTH AT TOP OF LAYER    DENSITY        CU       KP       PHI
                                           (ft)                   (ft)      (pcf)     (psf)          (degrees)
                             1    C        3.50                   0.00      125.0       0.0
                             2    S       21.50                   3.50      125.0              3.000     30.00

*** DESIGN (FACTORED) LOADS AT TOP OF PIER  MOMENT (ft-k) =  2065.8   VERTICAL (k) =  25.3   SHEAR (k) =  21.4
                                            ADDITIONAL SAFETY FACTOR AGAINST SOIL FAILURE =  4.50

*** CALCULATED PIER LENGTH  (ft)  =  25.500 = 25.50' OK

*** CHECK OF SOILS PROPERTIES AND ULTIMATE RESISTING FORCES ALONG PIER

    TYPE  TOP OF LAYER BELOW TOP OF PIER   THICKNESS    DENSITY          CU         KP       FORCE         ARM
                                    (ft)        (ft)      (pcf)       (psf)                    (k)        (ft)
      C                             0.50        3.50      125.0         0.0                   0.00        2.25
      S                             4.00       14.69      125.0                  3.000     1254.83       13.00
      S                            18.69        6.81      125.0                  3.000    -1157.87       22.27

*** SHEAR AND MOMENTS ALONG PIER
                                        WITH THE ADDITIONAL SAFETY FACTOR     WITHOUT ADDITIONAL SAFETY FACTOR
    DISTANCE BELOW TOP OF PIER (ft)            SHEAR (k)    MOMENT (ft-k)           SHEAR (k)    MOMENT (ft-k)
                               0.00                 97.0           9473.0                21.5           2105.1
                               2.55                 97.0           9720.3                21.5           2160.1
                               5.10                 61.9           9949.1                13.8           2210.9
                               7.65                -56.1           9967.3               -12.5           2215.0
                              10.20               -225.3           9619.5               -50.1           2137.7
                              12.75               -445.7           8774.9               -99.0           1950.0
                              15.30               -717.3           7303.0              -159.4           1622.9
                              17.85              -1040.1           5073.3              -231.1           1127.4
                              20.40               -901.6           2386.3              -200.4            530.3
                              22.95               -476.4            618.3              -105.9            137.4
                              25.50                  0.0              0.0                 0.0              0.0

*** WEIGHT OF CAISSON (kips) =  147.203
*** PRESSURE UNDER CAISSON DUE TO INPUT DESIGN AXIAL LOAD  (psf) =    658.6



Site Data
BU#: F

Site Name: 2162.24 ft-kips (* Note)
App #: 25.347 kips

Comp.

For M (WL) 1.3  <---- Enter Factor
For P (DL) 0.9  <---- Enter Factor Load Factor

1.30 Mu: 2810.912 ft-kips
0.90 Pu: 22.8123 kips

Concrete:  
7.0 ft

5541.8 in2 3000 psi
60 ksi

Reinforcement: 29000 ksi
3.00 in 0.00207

Horiz. Tie Bar Size= 4  0.003
6.30 ft
75.59 in 2005

11
1.41 in C
1.56 in2 Seismic Risk = Moderate
32

As Total= 49.92 in2 Solve <-- Press Upon Completing All Input
A s/ Aconc, Rho: 0.0090 0.90% (Run)

ACI 10.5 , ACI 21.10.4, and IBC 1810.  Results:
Min As for Flexural, Tension Controlled, Shafts: Governing Orientation Case: 2

(3)*(Sqrt(f'c)/Fy: 0.0027
200 / Fy: 0.0033

Dist. From Edge to Neutral Axis: 16.38 in
 Extreme Steel Strain, t: 0.0116

Minimum Rho Check:
Actual Req'd Min. Rho: 0.33% Flexural Reduction Factor, : 0.900

Provided Rho: 0.90% OK

Ref. Shaft Max Axial Capacities,  Max(Pn or Tn):
Output Note: Negative Pu=Tension

8839.70 kips For Axial Compression,  Pn = Pu: 22.81 kips
5368.18 ft-kips Drilled Shaft Moment Capacity, Mn: 7536.74 ft-kips

Drilled Shaft Superimposed Mu: 2810.91 ft-kips
2695.68 kips

0.00 ft-kips 37.3%

Max Axial Force Type:

Concrete Area =

ACI 318 Code
Select Analysis ACI Code=

Reinforcing Modulus of Elasticity, E =
Reinforcement yield strain =

(*) Note: Max Shaft Superimposed Moment does not necessarily 
equal to the shaft top reaction moment

Clear Cover to Tie=

Enter Load Factors Below:

Shaft Factored Loads

Moment Capacity of Drilled Concrete Shaft (Caisson) for TIA Rev F or G

TIA Revision:
Max. Service Shaft M:
Max. Service Shaft P:

Maximum Shaft Superimposed Forces 
Note: Shaft assumed to have ties, not spiral, transverse reinforcing

873633
Milford, CT
311083, Rev. 1

Pier Properties

Pier Diameter =
Concrete Comp. strength, f'c =
Reinforcement yield strength, Fy =

Seismic Properties
Bar Diameter =

Material Properties

Vert. Cage Diameter =

Number of Bars =

Vert. Cage Diameter =

Seismic Design Category =

Max Tu, ( =0.9) Tn =
at Mu= =(0.90)Mn=

at Mu=( =0.65)Mn=

Max Pu = ( =0.65) Pn. 
Pn per ACI 318 (10-2)

Vertical Bar Size =

Bar Area =

Case 1       Case 2

Limiting compressive strain =

(Mu/ Mn, Drilled Shaft Flexure CSR:

t > 0.0050, Tension Controlled

Mu Mu

EQ EQ

Drilled_Shaft_Moment_Capacity, DSMC, Version 1.1 - Effective 04/01/ 2010 Analysis Date: 10/5/2015



Site Data
BU#: F

Site Name: 2215 ft-kips (* Note)
App #: 25.347 kips

Comp.

For M (WL) 1.3  <---- Enter Factor
For P (DL) 1.3  <---- Enter Factor Load Factor

1.30 Mu: 2879.5 ft-kips
1.30 Pu: 32.9511 kips

Concrete:  
7.0 ft

5541.8 in2 3000 psi
60 ksi

Reinforcement: 29000 ksi
4.00 in 0.00207

Horiz. Tie Bar Size= 5  0.003
6.11 ft
73.34 in 2005

11
1.41 in C
1.56 in2 Seismic Risk = Moderate
24

As Total= 37.44 in2 Solve <-- Press Upon Completing All Input
A s/ Aconc, Rho: 0.0068 0.68% (Run)

ACI 10.5 , ACI 21.10.4, and IBC 1810.  Results:
Min As for Flexural, Tension Controlled, Shafts: Governing Orientation Case: 2

(3)*(Sqrt(f'c)/Fy: 0.0027
200 / Fy: 0.0033

Dist. From Edge to Neutral Axis: 14.74 in
 Extreme Steel Strain, t: 0.0130

Minimum Rho Check:
Actual Req'd Min. Rho: 0.33% Flexural Reduction Factor, : 0.900

Provided Rho: 0.68% OK

Ref. Shaft Max Axial Capacities,  Max(Pn or Tn):
Output Note: Negative Pu=Tension

8466.87 kips For Axial Compression,  Pn = Pu: 32.95 kips
5122.02 ft-kips Drilled Shaft Moment Capacity, Mn: 5769.40 ft-kips

Drilled Shaft Superimposed Mu: 2879.50 ft-kips
2021.76 kips

0.00 ft-kips 49.9%

Max Axial Force Type:

Concrete Area =

ACI 318 Code
Select Analysis ACI Code=

Reinforcing Modulus of Elasticity, E =
Reinforcement yield strain =

(*) Note: Max Shaft Superimposed Moment does not necessarily 
equal to the shaft top reaction moment

Clear Cover to Tie=

Enter Load Factors Below:

Shaft Factored Loads

Moment Capacity of Drilled Concrete Shaft (Caisson) for TIA Rev F or G

TIA Revision:
Max. Service Shaft M:
Max. Service Shaft P:

Maximum Shaft Superimposed Forces 
Note: Shaft assumed to have ties, not spiral, transverse reinforcing

873633
Milford, CT
311083, Rev. 1

Pier Properties

Pier Diameter =
Concrete Comp. strength, f'c =
Reinforcement yield strength, Fy =

Seismic Properties
Bar Diameter =

Material Properties

Vert. Cage Diameter =

Number of Bars =

Vert. Cage Diameter =

Seismic Design Category =

Max Tu, ( =0.9) Tn =
at Mu= =(0.90)Mn=

at Mu=( =0.65)Mn=

Max Pu = ( =0.65) Pn. 
Pn per ACI 318 (10-2)

Vertical Bar Size =

Bar Area =

Case 1       Case 2

Limiting compressive strain =

(Mu/ Mn, Drilled Shaft Flexure CSR:

t > 0.0050, Tension Controlled

Mu Mu

EQ EQ

Drilled_Shaft_Moment_Capacity, DSMC, Version 1.1 - Effective 04/01/ 2010 Analysis Date: 10/5/2015
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