
DISPLAY THIS CARD ON PRINCIPAL FRONTAGE OF WORK 

CITY OF PORTLAND 

BUILDING PERMIT 
This is to certify that STEPHEN L MORIN Located At 188 WARREN AVE 

Job ID: 2012-08-4714-ALTCOMM CBL: 295- G-007-001 

has permission to install three (3) wireless antennas and one cabinet to the existing tower. 
provided that the person or persons, firm or corporation accepting this permit shall comply with all of the provisions of 
the Statues of Maine and of the Ordinances of the City of Portland regulating the construction, maintenance and use of 
the buildings and structures, and of the application on file in the department. 

r-------------------------------------~ 
Notification of inspection and written permission procured 
before this building or part thereof is lathed or otherwise 
closed-in. 48 HOUR NOTICE IS REQUIRED. 

A final inspection must be completed by owner 
before this building or part thereof is upied. If a 

must be 

Fire Prevention Officer Code Enforc 
THI'-, CARD I\1LST HE POSTED 01\J THE STRFFT SII) ROP 

PE'\ALT\ FOR REi\IIOVJ"(, THI'-, 

to enforce the provision of the code(s) applicable to such pennit. 
--- - --- --------., -- ------ -- ------ - .... - · ·- "" J ... - ... • • ,... ... .. . . . .. - .. ..... . ) .................. ......., ........... ,.... 



BUILDING PERMIT INSPECTION PROCEDURES 
Please call874-8703 or 874-8693 (ONLY) 

or email : buildinginspections@portlandmaine.gov 

With the issuance of this permit, the owner, builder or their designee is required to provide 
adequate notice to the city of Portland Inspections Services for the following inspections. 
Appointments must be requested 48 to 72 hours in advance of the required inspection. The 
inspection date will need to be confirmed by this office. 

• Please read the conditions of approval that is attached to this permit!! Contact this 
office if you have any questions. 

• Permits expire in 6 months. If the project is not started or ceases for 6 months. 

• If the inspection requirements are not followed as stated below additional fees may 
be incurred due to the issuance of a "Stop Work Order" and subsequent release to 
continue. 

1. Close In: Electrical & Framing 
2. Final Inspection 

The project cannot move to the next phase prior to the required inspection and approval to continue, 
REGARDLESS OF THE NOTICE OF CIRCUMSTANCES. 

IF THE PERMIT REQUIRES A CERTIFICATE OF OCCUPANCY, IT MUST BE PAID FOR AND 
ISSUED TO THE OWNER OR DESIGNEE BEFORE THE SPACE MAY BE OCCUPIED. 



Strengthening 17 R emarkable Cit)'· B11ilding 17 Comlll!l!li/yfor L~fe . wn•JI•.port/,mdm.t;n('.go ,, 

Job ID: 2012-08-4714-AL TCOMM 

Conditions of Approval: 

Building 

Director of Planning and Urban Development 

Jeff Levine 

Located At: 188 WARREN AVE CBL: 295- G-007-001 

1. Application approval based upon information provided by the applicant or design 
professional. Any deviation from approved plans requires separate review and 
approval prior to work. 

2. 1704.1.1 Statement of special inspections. The applicant shall submit a 
statement of special inspections prepared by the registered design professional 
in responsible charge in accordance with Section 107.1 as a condition for 
issuance. This report must demonstrate all deficiencies and corrective measures 
that were taken. 



Location / Address of Construction: 188 Warren Avenue Portland ME 

T o tal Sguare Footage of Proposed Structure/ Area I Sguare Footage of Lot N/A 

Tax Assessor's Chart, Block & Lot A pplicant *must be owner, Lessee or Buyer* Telephone: 
Chart# 295 Block# G Lot# 6 II 

Name 
Global Signal Acquisitions 

704-405-6560 

\jq s G- uDl Address 3530 Toringdon Way Suite 300 

City, State & Zip Charlotte NC 28277 

Lessee/DBA (If ~e~N/ED Owner (if different from Applicant) Cost Of 
1(~uu 

Name Sf'~P~t_~y#t- ~ Work: S 

PUG 1 5 2012 , '(.v\ru 
A ddress -~ ) LG &c ;\ (l---~ C ofO Fee: S 

Dept. of Building Inspections Chy, State & 6 ) h Total Fee: S 
City of Portland Maine ~o.~,Mt// 111 -,1... 

Current legal use (i.e. single family) Communication Tower / 

f'\ u:Jf~t?f~ If vacant, w hat was the previous use? N/A .9~(0 5 
P roposed Specific use: Same ~ ~rv.. \1\r-t5 . I s p roperty part of a subdivision? No If yes, please name 
Project d escriptio n: The installation of 3 wireless antennas to the existing tower as well as the 

addition of 1 radio cabinet on the ground within the fenced compound . 

Contractor's name: Crown Castle 

A ddress: 3530 Toringdon Way Suite 300 

City, State & Zip Charlotte NC 28277 Telephone: 
704-405-6560 

Who should we contact when the permit is ready: Kevin Savage Telephone: 

Mailing address: Same as above 

Please submit all of the information outlined on the applicable Checklist. Failure to 
do so will result in the automatic denial of your permit. 

In order to be sure the City fully understands the full scope of the project, the Planning and D evelopment D epartment 
m ay reguest additional information prior to the issuance of a permi t. For further information or to download copies of 
this form and o ther applications visit the Inspectio ns Division on-line at www.portlandmaine.gov, or stop by the Inspections 
Division office, room 315 City Hall or call 874-8703. 

1 hereby certify that 1 am the Owner of record of the named property, or that the owner of record authorizes the proposed work and 
that l have been authorized by the owner to make this application as his / her authorized agent. I agree to conform to all applicable 
laws of this jurisdiction. In addition, if a permit for work described in this application is issued, I certify that the Code Official's 
au thorized representative shall have the authority to enter all areas covered by this permit at any reasonable hour to enforce the 
provisions of the codes applicable to this permit. 

Signature: Kevin Savage :;:~~:::!::S?.:::·~::::u. 
L-------------------------~-~·~·"~~~01~M~OO~OS~~2~~~~w·------------------------------------------------------------~ 

Date: 

This is not a permit; you may not commence ANY work until the permit is issue 

""" 



August 10, 2012 

City of Portland 
389 Congress Street 
Providence, RI 041 01 
Attn Gayle- Inspections Division- Rm 315 

Crown Castle 

3530 Torringdon Way 

Charlotte NC 28277 

Tel 704-405-6560 

Fax 724-416-491 I 

RE- Building Permit Application Fee for AT&T Site ME 5306 - Crown Castle Site 878782 
located at Warren Ave. 

Dear Gayle; 

Enclosed please find the $270.00 check which represents the building permit fee associated with the 
above referenced building permit application. Upon receipt please let me know if you need any additional 
information to complete the review of the application. 

Thank you, 

Kevin Savage 
Crown Castle 
East Area Property 
704-405-6560 



Strengthening a Remarkable City, Bt~ilding a Comm11nity for Lifo • wJvw.portla ndmaine.gov 

Receipts Details: 

Tender Information: Check, BusinessName: Crown Castle Eta Property (188 Warren), Check 
Number: 1711 
Tender Amount: 270.00 

Receipt Header: 

Cashier ld: gguertin 
Receipt Date: 8/ 15/20 12 
Receipt Number: 47143 

Receipt Details: 

Referance ID: 7654 

Receipt Number: 0 

Transaction 270.00 
Amount: 

Fee Type: BP-Constr 

Payment 
Date: 

Charge 270.00 
Amount: 

Job ID: Job ID: 2012-08-4714-AL TCOMM- install. of 3 wireless antennas to existing tower 

Additional Comments: 

Thank You for your Payment! 



d 0) d- 0 ~ \{\ \\ 

Administrative Authorization Application 
Portland, Maine 

Planning and Urban Development Department, Planning Division 

' 
PROJECT NAME: u 1 r r /V/1:::- 53o6 

' 
PRoJEcT ADDREss: I !?If U1rrt'/l /!}v(_ . 
APPLICATION FEE: v ($50.00) 

CHART/BLOCK/LOT: 2-i C :tC 6 

acts-~-LP 
PROJECT DESCRIPTION: (Please Attach Sketch/Plan of the Proposal/Development) 

Ilk widen of 3 uJJrd··v tf;t}IJat.r 6.(%/ I ctO.Oicl /::x.s-Ycfl _ecrclo C)u0&/ 

CONTACT INFORMATION: 

OWNER/APPLICANT 
Name: C/CWr2 Gs /{£ 

CONSULT ANT/AGENT 
Name: --~&~r,~z~1 ______________ _ 

Address: 

Work#: 

Cell#: 

Fax#: 

Home#: 

.)~( k JCU ' clt~rk/k 
zot wr-:. G 5"6o 
5Jlr 9?&:- j (J{J 

7?r- Y!{;- 87oi 

Address: 

Work#: 

Cell#: 

Fax#: 

Home#: 

E-mail: kcv;(j_ .\cM.u@ Or,v.,.(P.Jk.e-CC7m E-mail: 
v 

Criteria for an Adminisfrative Authorization: 
(see section 14-523(, 6n pg .2 of this appl.) 

a) Is the proposall,ol{ithin existing structures? 

b) Are there any new buildings, additions, or demolitions? 

c) Is the footprint increase less than 500 sq. ft.? 

d) Are there any new curb cuts, driveways or parking areas? 

e) Are the curbs and sidewalks in sound condition? 

f) Do the curbs and sidewalks comply with ADA? 

g) Is there any additional parking? 

h) Is there an increase in traffic? 

i) Are there any known stormwater problems? 

j) Does sufficient property screening exist? 

k) Are there adequate utilities? 

I) Are there any zoning violations? 

m) ls an emergency generator located to minimize noise? 

n) Are there any noise, vibration, glare, fumes or other impacts? 

Signat~/e of Applic~nt: 

)~...,. --- (c:_U<:".C~ 
Date: 

Applicant's Assessment 
Y(yes), N(no), N/A 

t ·v 

lMPOR'TANT NdTICE TO APPLICANT: The granting of an Administ rative Authorization to exempt a development 
from site plan review does not exempt th is proposal from other required approvals or permits, nor is it an 
au oriza io for construction. You should f rst check with the Bui ld ing Inspections Office, Room 315, City Halt 
( 07 874 -8 03, o dG~-rmine v at o·her Cit· permi s , such as a bui ld ing per"fir will be required . 

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



Name: 
Address: 

Administrative Authorization Decision 

AT&T ME5306 
188 Warren Avenue 

Project Description: The addition of 3 wireless antennas and 1 ground based radio cabinet 

Criteria for an Adminstrarive Authorizations: 
(See Section 14-523 (4) on page 2 of this application) 

a) Is the proposal within existing structures? 

b) Are there any new buildings, additions, or demolitions? 

c) Is the footprint increase less than 500 sq. ft.? 

d) Are there any new curb cuts, driveways or parking areas? 

e) Are the curbs and sidewalks in sound condition? 

f) Do the curbs and sidewalks comply with ADA? 

g) Is there any additional parking? 

h) Is there an increase in traffic? 

i) Are there any known stonnwater problems? 

j) Does sufficient property screening exist? 

k) Are there adequate utilities? 

I) Are d1ere any zoning violations? 

m)Is an emergency generator located to minimize noise? 

n) Are there any noise, vibration, glare, fumes or other impacts? 

Applicant's Assessment 
Y(yes), N(no), N/A 

y 

y 
y 

N/A 
N/A 
N/A 
N 
N/A 
N 
y 
y 

N 
N 
N 

Planning Division 
Use Only 

N -addition to 
outside facility 
y 
y 

N/A 
NIA 
N/A 
N 
N/A 
N 
y 
y 
N 
N 
N 

The Administrative Authorization for the antennas and radio cabinet was approved by Barbara Barhydt, Development Review 
Services Manager on August 31, 2012 with the following condition of approval listed below: 

1. Standard Condition of Approval: The applicant shall obtain all required City Permits, including building penn its from the 
Inspection Division (874-8703) and any other permits required from the Department of Public Services (874-880 1) prior 
to the start of any construction. 

(). c- · ·----:::> ,. , 
~~\:;~AriA ~o{~ ~ 
Barbara Barhydt '\.. 
Development Review Services Manager 
Date of Approval: August 31, 2012 



Stre11gthening a Remarkable City, Building a Co1!lmunityfor Life • wJ:v Jv.portlandma inc.gor; 

Receipts Details: 

Tender Information: Check, Check Number: 1717 
Tender Amount: 50.00 

Receipt Header: 

Cashier ld: ldobson 
Receipt Date: 8/23/2012 
Receipt Number: 47442 

Receipt Details: 

Referance ID: 1739 

Receipt Number: 0 

Transaction 50.00 
Amount: 

Fee Type: 

Payment 
Date: 

Charge 
Amount: 

Job ID: Project ID: 2012-570- 188 Warren Ave.; 1 ground base radio cabinet 

Additional Comments: 1717 

Thank You for your Payment! 

PEZ-ADAUTH 

50.00 



8/15/2012 left a message with Kevin Savage about the necessity of a site plan Administrative 

Authorization - Don't issue until we get the sign off- MES 



Date: Aprll26, 2012 

David Smith 
Crown Castle 
3530 Torlngdon Way Suite 300 
Charlotte, NC 28277 

Subject: Structural Analysis Report 

Ca"/er Designation: 

Crown Castle Designation: 

AT&T Mobility Co-Locate 
Carrier Site Number: 
Carrier Site Name: 

Crown Castle BU Number: 
Crown Castle Site Name: 

Crown Castle 
2000 Corporate Drive 
Canonsburg, PA 15317 
(724) 416-2000 

ME5306 
SPRINT PORTLAND 

878782 

Crown Castle JDE Job Number: 
PORTLAND WARREN AVE 
180877 

Crown Castle Work Order Number: 489572 
Crown Castle Application Number: 141413 Rev. 2 

Engineering Firm Designation: Crown Castle Proiect Number: 489572 

Site Data: Warren Ave, Portland, Cumberland County, ME 
Latitude 43° 41' 15.16", Longitude -70° 18' 14.96" 
180 Foot- Monopole Tower 

Dear David Smith, 

Crown Castle is pleased to submit this "Structural Modification Report" to determine the structural integrity of 
the above mentioned tower. This analysis has been perfonned in accordance with the Crown Castle Structural 
'Statement of Work' and the terms of Crown Castle Purchase Order Number 489572, in accordance with 
application 141413, revision 2. 

The purpose of the analysis is to determine acceptability of the tower stress level including the proposed 
modifications as outlined in the attached drawings, "Appendix D". Based on our analysis we have determined 
the tower stress level for the structure and foundation, under the following load case, to be: 

LC4: Modified Structure w/ Existing + Reserved + Proposed Sufficient Capacity 
Note: See Table I and Table II for the proposed and exlstln!J'reserved loading, respectively. 

The analysis has been performed in accordance with the TIA-222-G standard and local code requirements 
based upon a wind speed of 100 mph 3-second gust, exposure category C with topographic category 1. 

All modifications and equipment proposed in this report shall be Installed in accordance with the attached 
drawings for the determined available structural capacity to be effective. 

We at Crown Castle 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. 

Structural analysis prepared by: Mic~,~'.9f,Jong, E.I.T./TS 
,,,, OF 111 

Respectfully submitted by: ,,'~\~~ ~ll1-1~;; 
----·--:> ~ ... «o ~ -":. 

/ _. -------~- ,.__§_ AARON C. ~ 
L...- · v = * POOT * = 
Aaron C. Poot, P.E. ::., • N 11 J -
Engineering Supervisor ":.-:$!~0. 012 1 1£~ 

~~ I. /1!1' 
tnxTower Report - version 6.0.41>_, ~~ 1Q€}j~~~ ,,' 

"/ , 810f\IAL ~"\, ''' tf/2-i-/JZ ,, . . . '\ 



180Ft Monopole Tower Structural Analysis 
Project Number 489572, Application 141413, Revision 2 

TABLE OF CONTENTS 

1) INTRODUCTION 

2) ANALYSIS CRITERIA 
Table 1 -Proposed Antenna and Cable Information 
Table 2 - Existing and Reserved Antenna and Cable Information 
Table 3 - Design Antenna and Cable Information 

3) ANALYSIS PROCEDURE 
Table 4- Documents Provided 
3.1) Analysis Method 
3.2) Assumptions 

4) ANALYSIS RESULTS 
Table 5 - Section Capacity (Summary) 
Table 6- Tower Components vs. Capacity 
4.1) Recommendations 

5) APPENDIX A 
tnxTower Output 

6) APPENDIX B 
Base Level Drawing 

7) APPENDIX C 
Additional Calculations 

8) APPENDIX D 
Required Modification Drawings 

tnxTower Report- version 6.0.4.0 
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180 Ft Monopole Tower Structural Analysis 
Project Number 489572, Application 141413, Revision 2 

1) INTRODUCTION 

April 26, 2012 
CCI BU No 878782 

Page 3 

This tower is a 180ft Monopole tower designed by PITTSBURG MONOPOLE in February of 1997. The tower 
was originally designed for a wind speed of 85 mph per TIA/EIA-222-F. 

The modification drawings designed by CCI and attached in Appendix D, have been considered in this analysis . 

2) ANALYSIS CRITERIA 

The structural analysis was performed for this tower in accordance with the requirements of TIA-222-G 
Structural Standards for Steel Antenna Towers and Antenna Supporting Structures using a 3-second gust wind 
speed of 100 mph with no ice, 40 mph with 1 inch ice thickness and 60 mph under service loads, exposure 
category C with topographic category 1. 

Table 1 - Proposed Antenna and Cable Information 
Center Number Number Feed 

Mounting Line of Antenna Antenna Model of Feed Line Note Level (ft) Elevation Antennas 
Manufacturer Lines Size (in) 

(ft) 

2 
kmw AM-X-CD-16-65-00T -RET 

communications w/ Mount Pipe 

6 
powerwave 

7020.00 
162.0 technologies 

161.0 P65-17-XLH-RR w/ Mount 
1 

powerwave 2 3/4 
technologies Pipe 1 3/8 

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

161 .0 1 tower mounts T -Arm Mount [T A 602-3] 

160.0 6 ericsson RRUS-11 
159.0 

Side Arm Mount [SO 701-3] 159.0 1 tower mounts 

Table 2 - Existing and Reserved Antenna and Cable Information 
Center 

Number Number Feed 
Mounting Line of Antenna Antenna Model of Feed Line Note 
Level (ft) Elevation Antennas 

Manufacturer Lines Size (in) 
(ft) 

179.0 6 a ligon 
177.0 

177.0 1 tower mounts 

7184.15 w/ Mount Pipe 
6 

Platform Mount [LP 715-1] 
1-5/8 1 

6 dapa 
171 .0 171 .0 

1 tower mounts 

58010 w/ Mount Pipe 
6 

Platform Mount [LP 401-1] 
1-5/8 1 

162.0 6 
powerwave 7770.00 w/ Mount Pipe technologies 

12 1-5/8 1 
161.0 6 

powerwave LGP2140X 
161 .0 technologies 

I 1 tower mounts Side Arm Mount [SO 702-3] 2 
Notes: 
1) Existing Equipment 
2) Equipment to be Removed, not considered in this analysis 

tnxTower Report- version 6.0.4.0 
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180 Ft Monopole Tower Structural Analysis 
Project Number 489572, Application 141413, Revision 2 

Table 3 - Design Antenna and Cable Information 
Center Number Mounting Line of Antenna Antenna Model Level (ft) Elevation 

Antennas Manufacturer 
(ft) 

180 180 12 Generic Antenna (4 SQ. FT) 

170 170 2 Generic 6' Diameter Dish 

160 160 12 Generic Antenna (4 SQ. FT) 

3) ANALYSIS PROCEDURE 

Table 4 - Documents Provided 

Document Remarks Reference 

4-GEOTECHNICAL REPORTS Gemini Geotechnical Associates, 
1562092 

Inc. 

4-TOWER FOUNDATION 
Pittsburg Monopole Division 1480918 DRAWINGS/DESIGN/SPECS 

4-TOWER MANUFACTURER Pittsburg Monopole Division 1451234 DRAWINGS 

4-TOWER STRUCTURAL 
Crown Castle 3138336 ANALYSIS REPORTS 

4-TOWER REINFORCEMENT 
Crown Castle Appendix D DESIGN/DRAWINGS/DATA 

3.1) Analysis Method 

April 26, 2012 
CCI BU No 878782 

Page 4 

Number Feed 
of Feed Line 
Lines Size (in) 

- -
- -
- -

Source 

CCI SITES 

CCI SITES 

CCISITES 

CCI SITES 

ON FILE 

tnxTower (version 6.0.4.0), 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) Bedrock is intact with a shear capacity of 4000 psf. 
5) The existing base plate grout was not considered in this analysis. 
This analysis may be affected if any assumptions are not valid or have been made in error. Crown 
Castle should be notified to determine the effect on the structural integrity of the tower. 

tnxTower Report- version 6.0.4.0 



180Ft Monopole Tower Structural Analysis 
Project Number 489572, Application 141413, Revision 2 

4) ANALYSIS RESULTS 

Table 5 -Section Capacity (Summary) 
Section Elevation (ft) Component Type Size Critical 

No. Element 

L1 180- 140 Pole P24x3/8 1 

L2 140- 100 Pole P36x1/2 2 

L3 100-60 Pole P42x1/2 3 

L4 60-20 Pole P48x5/8 4 

L5 20-0 Pole P54x5/8 5 

Table 6- Tower Component Stresses vs. Capacity- LC4 

Notes Component Elevation (ft) 

1 Anchor Rods 0 

1 Base Plate 0 

1 Base Foundation 0 

1,2 Flange Bolts & Plates 20 

1,2 Flange Bolts & Plates 60 

1 Flange Bolts & Plates 100 

1 Flange Bolts & Plates 140 

Structure Rating (max from all components) = 

Notes: 

P(K) 
SF*P_allow 

(K) 

-11 .69 901 .77 

-22.01 1806.73 

-34 .12 2112.09 

-50.89 3013.87 

-60.05 3395.57 

Pole (L3) 

Rating= 

%Capacity 

93.1 

38.9 

65.0 

101.2 & 42.1 

102.3 & 43.8 

89.2 & 38.2 

94.0 & 61 .5 

April 26, 2012 
CCI BU No 878782 
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% Pass I Fail Capacity 

78.3 Pass 

71.3 Pass 

95.1 Pass 

87.5 Pass 

83.5 Pass 

Summary 

95.1 Pass 

95.1 Pass 

Pass I Fail 

Pass 

Pass 

Pass 

Pass 

Pass 

Pass 

Pass 

102.3%2 

1) See additional documentation in "Appendix C- Additional Calculations" for calculations supporting the % capacity 
consumed . 

2) Capacities up to 105% are considered acceptable based on analysis methods used. 

4.1) Recommendations 

Perform the modifications detailed in "Appendix D" to remedy the deficiencies identified in Crown 
Castle Work Order No. 475189. 

tnxTower Report- version 6.0.4.0 
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180 Ft Monopole Tower Structural Analysis 
Project Number 489572, Application 141413, Revision 2 

APPENDIX A 

TNXTOWER OUTPUT 

tnxTower Report- version 6.0.4.0 

April26, 2012 
CCI BU No 878782 
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DESIGNED APPURTENANCE LOADING 
TYPE ELEVATION TYPE ELEVATION 

Lighting Rod 518- X 5' 182.5 (2) LGP2 140X 161 

(2) 7184.15 w/ Mount P1pe 177 (2) LGP21 40X 161 

(2) 7164.15 w/ Mount Pipe 177 (2) LGP2140X 161 

(2) 7164.15 w/ Mount Pipe 177 P65- 17-XLH-AAw/ Mount P1pe 161 

Platform Mount [LP 715- 1) 177 AM-X-C0- 16-65-00T-AET w/ Mount 161 

(2) 4' x 2" P1pe Mount 177 Pipe 

(2) 4' x 2· P1pe Mount 177 AM-X-CD-16-65-00T- RET wl Mount 161 

(2) 4' x 2- P1pe Mount 177 
Pipe 

(2) 58010 w/ Mount P•pe 171 
(2) 7020.00 161 

(2) 58010 w/ Mount Pipe 171 
(2) 7020.00 161 

{2) 58010 w/ Mount Pipe 171 (2) 7020.00 161 

Platform Mount [LP 401-1) 171 
DC6-48-60-18-8F 161 

6' x 2· Mount P•pe 171 
T-Arm Mount [TA 602·31 161 

6' x 2· Mount Pipe 171 
(2) RRUS-11 159 

6' x 2- Mount Pipe 171 
(2) RRUS-11 159 

(2) 7770.00 wl Mount Pipe 161 
Side Arm Moun! [SO 701 -3] 159 

(2) 7770.00 wl Mount Pipe 161 
(2) RRUS-11 159 

(2) 7770.00 w/ Mount Pipe 161 

~ MATERIAL STRENGTH 
~ b <0 I GRADE 

136 kSi 

Fy 
Iss ksi 

Fu 

I 
GRADE I Fy Fu .. ,c 

"- A36 

TOWER DESIGN NOTES 
1. Tower is located in Cumberland County, Maine. 
2. Tower designed for Exposure C to the TIA-222-G Standard. 
3. Tower designed for a 100 mph basic wind in accordance with the TIA-222-G Standard. 

<0 100.011 4. Tower is also designed for a 40 mph basic wind with 1.00 in ice. Ice is considered to 
!i - 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' 

0 8. TOWER RATING : 95.1% 

~ ~ "' I oO 
~ 

I 

I 
r---- 60.01t 

l 
I 

~ "' 
ALL REACTIONS 

.:l ~ ~ ARE FACTORED .. 
"-

AXIAL 
99K 

SH~ MOMENT 
6K 818kip-ft 

20.011 - TORQUE 0 kip-ft 
40 mph WIND - 1.0000 in ICE 

AXIAL 

~ 60K 
-:, i<l ,c 
"- SHE~ MOMENT 

29 K 3638 kip-ft 
.Q,QJ!_ 

~ TORQUE 1 kip-ft 
REACTIONS - 100 mph WIND 

g g: 
c 

" m " 0 

-~ m g> "C "' -~ ~ £ </) </) .3 "' 

Crown Castle 00
8U#878782 

/fl. ~qw~ 2000 Corporate Drive Project : 

Client: Crown Castle I Drawn by· MDeJong App'd . 
Canonsburg, PA 15317 

Code TIA-222-G J Date: 04/24/12 Scale: 
We Are Solut1ons Phone: (724) 416-2000 NTS 

FAX:j724) 416-2254 Path: 
R >lt•nkl<c;em ... ·~12(1 1 ~.Ap,ri878782•WOf" ll!l F(lkler\87!7&2 

Dwg No. E-1 
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180Ft Monopole Tower Structural Analysis 
Project Number 489572, Application 141413, Revision 2 

Tower Input Data 

There is a pole section. 
This tower is designed using the TIA-222-G standard. 
The following design criteria apply: 

3) Tower is located in Cumberland County, Maine. 
4) Basic wind speed of 100 mph. 
5) Structure Class II. 
6) Exposure Category C. 
7) Topographic Category 1. 
8) Crest Height 0' . 
9) Nominal ice thickness of 1.0000 in. 
10) Ice thickness is considered to increase with height. 
11) Ice density of 56 pet. 

April 26, 2012 
CCI BU No 878782 

Page 7 

12) A wind speed of 40 mph is used in combination with ice. 
13) Temperature drop of 50 °F. 
14) Deflections calculated using a wind speed of 60 mph. 
15) A non-linear (P-delta) analysis was used . 
16) Pressures are calculated at each section . 
17) Stress ratio used in pole design is 1. 
18) Local bending stresses due to climbing loads, feedline supports, and appurtenance mounts are 

not considered. 

Consider Moments - Legs 
Consider Moments - Horizontals 
Consider Moments - Diagonals 
Use Moment Magnification 

..J Use Code Stress Ratios 

..J Use Code Safety Factors- Guys 
Escalate Ice 
Always Use Max Kz 
Use Special Wind Profile 
Include Bolts In Member Capacity 
Leg Bolts Are At Top Of Section 
Secondary Horizontal Braces Leg 
Use Diamond Inner Bracing (4 Sided) 
Add IBC .6D+W Combination 

Options 

Distribute Leg Loads As Uniform 
Assume Legs Pinned 

...J Assume Rigid Index Plate 

..J Use Clear Spans For Wind Area 
Use Clear Spans For KUr 
Retension Guys To Initial Tension 

..J Bypass Mast Stability Checks 

..J Use Azimuth Dish Coefficients 

..J Project Wind Area of Appurt. 
Autocalc Torque Arm Areas 
SR Members Have Cut Ends 

...J Sort Capacity Reports By Component 
Triangulate Diamond Inner Bracing 

Treat Feedline Bundles As Cylinder 
Use ASCE 10 X-Brace Ly Rules 
Calculate Redundant Bracing Forces 
Ignore Redundant Members in FEA 
SR Leg Bolts Resist Compression 
All Leg Panels Have Same Allowable 
Offset Girt At Foundation 

...J Consider Feedline Torque 
Include Angle Block Shear Check 

Poles 
..J Include Shear-Torsion Interaction 

Always Use Sub-Critical Flow 
Use Top Mounted Sockets 

Pole Section Geometry 

Section Elevation Section Pole Pole Socket Length 
Length Size Grade ft 

ft ft 
L1 180'- 140' 40' P24x3/8 A36 

(36 ksi) 
L2 140'-100' 40' P36x1/2 A36 

(36 ksi ) 
L3 1 00'-60' 40' P42x1/2 A36 

(36 ksi) 
L4 60'-20' 40' P48x5/8 A36 

(36 ksi) 
L5 20'-0' 20' P54x5/8 A36 

(36 ksi ) 
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Tower 
Elevation 

Gusset 
Area 

(per face) 

Gusset 
Thickness 

Gusset Grade Adjust. Factor 
Ar 

Adjust. 
Factor 

A, 

Weight Mull. Double Angle Double Angle 

ft 
L 1 180'-140' 
L2 140'-100' 
L3 100'-60' 
L4 60'-20' 
L5 20'-0' 

in 

Stitch Bolt Stitch Bolt 
Spacing Spacing 

Diagonals Horizontals 
in in 

Feed Line/Linear Appurtenances- Entered As Round Or Flat 

Description Sec to Component Placement Total Number Start/En Width or Perimete 
r Type Number PerRow d Diamete 

ft Position r 
in in 

LDF7 -50 A( 1-518") A Surface Ar 161' - 140' 2 2 0.000 1.9800 
(CaAa) 0.050 

LDF7 -50A(1-518") B Surface Ar 161' - 140' 2 2 0.000 1.9800 
(CaAa) 0.050 

LDF7-50A(1-518") c Surface Ar 161' - 140' 2 2 0.000 1.9800 
(CaAa) 0.050 

FB-L98B-002-75000( 318") B Surface Ar 161'- 8' -0.500 0.3937 
(CaAa) -0.480 

WR-VG86ST-BRD( 314) B Surface Ar 161 '- 8' 2 2 -0.480 0.7740 
(CaAa) -0.450 

Climbing Ladder B Surface Ar 180'- 8' 0.000 3.0000 
(CaAa 0.050 

Feed Line/Linear A~~urtenances -Entered As Area 

Description Face Allow Component Placement Total C,.AA Weight 
or Shield Type Number 

Le ft tr/ft If 
FLC 158-50J(1-518") c No Inside Pole 177'- 8' 6 No Ice 0.00 0.92 

112" Ice 0.00 0.92 
1"1ce 0.00 0.92 

VXL 7 -50(1-518") B No Inside Pole 171'- 8' 6 No Ice 0.00 0.75 
112" Ice 0.00 0.75 
1" Ice 0.00 0.75 

LDF7 -50A( 1-518") B No Inside Pole 140'- 8' 12 No Ice 0.00 0.82 
112" Ice 0.00 0.82 
1"1ce 0.00 0.82 

LDF7 -50A(1-5/8") B No Inside Pole 161'- 140' 6 No Ice 0.00 0.82 
1/2" Ice 0.00 0.82 
1" Ice 0.00 0.82 

Feed Line/Linear A~~urtenances Section Areas 

Tower Tower Face AR AF CAAA CAAA Weight 
Sectio Elevation In Face Out Face 

n ft tf tf tf tf K 
L1 180'-140' A 0.000 0.000 8.316 0.000 0.03 

B 0.000 0.000 24 .394 0.000 0.42 
c 0.000 0.000 8.316 0.000 0.24 

L2 140'-100' A 0.000 0.000 0.000 0.000 0.00 
B 0.000 0.000 19.767 0.000 0.74 
c 0.000 0.000 0.000 0.000 0.22 

L3 100'-60' A 0.000 0.000 0.000 0.000 0.00 
B 0.000 0.000 19.767 0.000 0.74 
c 0.000 0.000 0.000 0.000 0.22 
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Weight 

plf 

0.82 

0.82 

0.82 

0.06 

0.59 

3.00 
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Description Face Offset Offsets: Azimuth Placement C..AA C..AA Weight 
or Type Horz Adjustmen Front Side 

Leg Lateral t 
Vert 

ft ft tf tf K 
ft 
ft 
0' Ice 1.28 1.28 0.04 

1"1ce 

(2) 58010 wl Mount Pipe A From Leg 4.00 0.0000 171' No Ice 3.62 3.12 0.03 
0' 112" 4.03 3.83 0.06 
0' Ice 4.44 4.49 0.10 

1" Ice 
(2) 58010 wl Mount Pipe B From Leg 4.00 0.0000 171' No Ice 3.62 3.12 0.03 

0' 112" 4.03 3.83 0.06 
0' Ice 4.44 4.49 0.10 

1"1ce 
(2) 58010 wl Mount Pipe c From Leg 4 .00 0.0000 171' No Ice 3.62 3.12 0.03 

0' 1/2" 4.03 3.83 0.06 
0' Ice 4.44 4.49 0.10 

1" Ice 
Platform Mount (LP 401-1) c None 0.0000 171' No Ice 24.33 24.33 1.65 

1/2" 30.22 30 .22 2.03 
Ice 36.11 36.11 2.41 

1" Ice 
6' x 2" Mount Pipe A From Leg 4.00 0.0000 171' No Ice 1.43 1.43 0.02 

0' 1/2" 1.92 1.92 0.03 
0' Ice 2.29 2.29 0.05 

1"1ce 
6' x 2" Mount Pipe B From Leg 4.00 0.0000 171' No Ice 1.43 1.43 0.02 

0' 1/2" 1.92 1.92 0.03 
0' Ice 2.29 2.29 0.05 

1" Ice 
6' x 2" Mount Pipe c From Leg 4 .00 0.0000 171' No Ice 1.43 1.43 0.02 

0' 1/2" 1.92 1.92 0.03 
0' Ice 2.29 2.29 0.05 

1" 1ce 

(2) 7770 .00 w/ Mount Pipe A From Leg 4.00 0.0000 161' No Ice 6.12 4 .25 0.06 
0' 1/2" 6.63 5.01 0.10 
1' Ice 7.13 5.71 0.16 

1"1ce 
(2) 7770 .00 w/ Mount Pipe B From Leg 4.00 0.0000 161' No Ice 6.12 4 .25 0.06 

0' 1/2" 6.63 5.01 0.10 
1' Ice 7.13 5.71 0.16 

1" Ice 
(2) 7770 .00 w/ Mount Pipe c From Leg 4 .00 0.0000 161' No Ice 6.12 4.25 0.06 

0' 1/2" 6.63 5.01 0.10 
1' Ice 7.13 5.71 0.16 

1"1ce 
(2) LGP2140X A From Leg 4.00 0.0000 161' No Ice 1.26 0.38 0.02 

0' 1/2" 1.42 0.49 0.03 
0' Ice 1.58 0.62 0.04 

1"1ce 
(2) LGP2140X B From Leg 4 .00 0.0000 161 ' No Ice 1.26 0.38 0.02 

0' 1/2" 1.42 0.49 0.03 
0' Ice 1.58 0.62 0.04 

1" Ice 
(2) LGP2140X c From Leg 4.00 0.0000 161' No Ice 1.26 0.38 0.02 

0' 1/2" 1.42 0.49 0.03 
0' Ice 1.58 0.62 0.04 

1" Ice 
P65-17-XLH-RR w/ Mount A From Leg 4.00 0.0000 161' No Ice 11 .70 8.94 0.09 

Pipe 0' 1/2" 12.42 10.45 0.17 
1' Ice 13.15 11 .99 0.27 

1"1ce 
AM-X-CD-16-65-00T -RET B From Leg 4.00 0.0000 161' No Ice 8.50 6.30 0.07 

wl Mount Pipe 0' 1/2" 9.15 7.48 0.14 
1' Ice 9.77 8.37 0.21 

1" Ice 
AM-X-CD-16-65-00T -RET c From Leg 4.00 0.0000 161' No Ice 8.50 6.30 0.07 
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Description Face Offset 
or Type 

Leg 

w/ Mount Pipe 

(2) 7020 .00 A From Leg 

(2) 7020.00 B From Leg 

(2) 7020.00 c From Leg 

DC6-48-60-18-8F A From Leg 

(2) RRUS-11 A From Leg 

(2) RRUS-11 B From Leg 

(2) RRUS-11 c From Leg 

Side Arm Mount [SO 701- c None 
3] 

T-Arm Mount [TA 602-3] c None 

Comb. 
No. 

1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 

Dead Only 
1.2 Dead+1 .6 Wind 0 deg - No Ice 
0.9 Dead+1 .6 Wind 0 deg - No Ice 
1.2 Dead+1 .6 Wind 30 deg - No Ice 
0.9 Dead+1 .6 Wind 30 deg - No Ice 
1.2 Dead+1 .6 Wind 60 deg - No Ice 
0.9 Dead+1 .6 Wind 60 deg - No Ice 
1.2 Dead+1 .6 Wind 90 deg - No Ice 
0.9 Dead+1 .6 Wind 90 deg - No Ice 
1.2 Dead+1 .6 Wind 120 deg- No Ice 
0.9 Dead+1 .6 Wind 120 deg - No Ice 
1.2 Dead+1.6 Wind 150 deg - No Ice 
0.9 Dead+1 .6 Wind 150 deg- No Ice 
1.2 Dead+ 1.6 Wind 180 deg - No Ice 
0.9 Dead+1.6 Wind 180 deg- No Ice 
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Offsets: Azimuth Placement 
Harz Adjustmen 

Lateral t 
Vert 

ft ft 
ft 
ft 
0' 
1' 

4 .00 0.0000 161' 
0' 
1' 

4.00 0.0000 161' 
0' 
1' 

4 .00 0.0000 161 ' 
0' 
1' 

4.00 0.0000 161' 
0' 
1' 

2.00 0.0000 159' 
0' 
1' 

2.00 0.0000 159' 
0' 
1' 

2.00 0.0000 159' 
0' 
1' 

0.0000 159' 

0.0000 161' 

Load Combinations 

Description 
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CAAA c~A Weight 
Front Side 

tf tf K 

1/2" 9.15 7.48 0.14 
Ice 9.77 8.37 0.2 1 

1"1ce 
No Ice 0.12 0.20 0.00 

1/2" 0.17 0.28 0.01 
Ice 0.23 0.36 0.01 

1" Ice 
No Ice 0.12 0.20 0.00 

1/2" 0.17 0.28 0.01 
Ice 0.23 0.36 0.01 

1" Ice 
No Ice 0.12 0.20 0.00 

1/2" 0.17 0.28 0.01 
Ice 0.23 0.36 0.01 

1"1ce 
No Ice 1.27 1.27 0.02 

1/2" 1.46 1.46 0.04 
Ice 1.66 1.66 0.05 

1" Ice 
No Ice 4.42 1.19 0.06 

1/2" 4.71 1.35 0.08 
Ice 5.00 1.53 0.11 

1" Ice 
No Ice 4.42 1.19 0.06 

112" 4 .71 1.35 0.08 
Ice 5.00 1.53 0.11 

1" Ice 
No Ice 4.42 1.19 0.06 

1/2" 4 .71 1.35 0.08 
Ice 5.00 1.53 0.11 

1" 1ce 
No Ice 2.83 2.83 0.20 

1/2" 3.92 3.92 0.24 
Ice 5.01 5.01 0.28 

1"1ce 
No Ice 11 .59 11 .59 0.77 

1/2" 15.44 15.44 0.99 
Ice 19.29 19.29 1.21 

1" Ice 
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Comb. 
No. 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 
43 
44 
45 
46 
47 
48 
49 
50 

1.2 Dead+1 .6 Wind 210 deg - No Ice 
0.9 Dead+1.6 Wind 210 deg- No Ice 
1.2 Dead+1 .6 Wind 240 deg - No Ice 
0.9 Dead+1.6 Wind 240 deg - No Ice 
1.2 Dead+1 .6 Wind 270 deg - No Ice 
0.9 Dead+1 .6 Wind 270 deg - No Ice 
1.2 Dead+1 .6 Wind 300 deg - No Ice 
0.9 Dead+1 .6 Wind 300 deg - No Ice 
1.2 Dead+1 .6 Wind 330 deg - No Ice 
0.9 Dead+1 .6 Wind 330 deg- No Ice 
1.2 Dead+1 .0 lce+1 .0 Temp 
1.2 Dead+1 .0 Wind 0 deg+1 .0 lce+1.0 Temp 
1.2 Dead+1 .0 Wind 30 deg+1 .0 lce+1 .0 Temp 
1.2 Dead+1 .0 Wind 60 deg+1 .0 lce+1 .0 Temp 
1.2 Dead+1 .0 Wind 90 deg+1 .0 lce+1 .0 Temp 
1.2 Dead+1.0 Wind 120 deg+1 .0 lce+1 .0 Temp 
1.2 Dead+1 .0 Wind 150 deg+1 .0 lce+1 .0 Temp 
1.2 Dead+1 .0 Wind 180 deg+1 .0 lce+1 .0 Temp 
1.2 Dead+1 .0 Wind 210 deg+1 .0 lce+1 .0 Temp 
1.2 Dead+1 .0 Wind 240 deg+1 .0 lce+1 .0 Temp 
1.2 Dead+1.0 Wind 270 deg+1.0 lce+1 .0 Temp 
1.2 Dead+1 .0 Wind 300 deg+1 .0 lce+1 .0 Temp 
1.2 Dead+1 .0 Wind 330 deg+1.0 lce+1.0 Temp 
Dead+Wind 0 deg - Service 
Dead+Wind 30 deg - Service 
Dead+Wind 60 deg - Service 
Dead+Wind 90 deg - Service 
Dead+Wind 120 deg - Service 
Dead+Wind 150 deg - Service 
Dead+Wind 180 deg - Service 
Dead+Wind 210 deg- Service 
Dead+Wind 240 deg - Service 
Dead+Wind 270 deg - Service 
Dead+Wind 300 deg - Service 
Dead+Wind 330 deg - Service 

Description 

Maximum Member Forces 

Sectio Elevation Component Condition Gov. Axial 
n ft Type Load 

No. Comb. K 
L1 180- 140 Pole Max Tension 1 0.00 

Max. Compression 26 -31 .18 
Max. Mx 8 -11 .76 
Max. My 2 -11 .76 
Max. Vy 8 14.94 
Max. Vx 2 -14.97 

Max. Torque 21 
L2 140- 100 Pole Max Tension 1 0.00 

Max. Compression 26 -46 .98 
Max. Mx 8 -22.07 
Max. My 2 -22.07 
Max. Vy 8 19.29 
Max. Vx 2 -19.32 

Max. Torque 21 
L3 100 - 60 Pole Max Tension 1 0.00 

Max. Compression 26 -64 .70 
Max. Mx 8 -34.15 
Max. My 2 -34 .15 
Max. Vy 8 23.48 
Max. Vx 2 -23 .51 

Max. Torque 21 
L4 60 - 20 Pole Max Tension 1 0.00 

Max. Compression 26 -87.12 
Max. Mx 8 -50.90 
Max. My 2 -50.90 
Max. Vy 8 27 .25 
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Major Axis 
Moment 

kie_-ft 
0.00 
-0.90 

-410.46 
-0.15 

-410.46 
-0.15 

0.00 
-2.18 

-1097.63 
-0.38 

-1097.63 
-0.38 

0.00 
-3.55 

-1956.63 
-0.65 

-1956.63 
-0.65 

0.00 
-4.84 

-2976.03 
-0.94 

-2976.03 
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Minor Axis 
Moment 

kie_-ft 
0.00 
2.36 
0.32 

411 .30 
0.32 

411.30 
-0.93 
0.00 
4.35 
0.56 

1099.62 
0.56 

1099.62 
-0 .92 
0.00 
6.43 
0.81 

1959.76 
0.81 

1959.76 
-0.92 
0.00 
8.34 
1.08 

2980.28 
1.08 
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Sectio 
n 

No. 

L5 

Elevation 
ft 

20 - 0 

Location 

Pole 

Component 
Type 

Pole 

Condition Gov. 
Load 

Comb. 
Max. Vert 26 
Max. H, 20 
Max. Hz 2 
Max. M, 2 
Max. Mz 8 

Max. Torsion 9 
Min. Vert 19 
Min . H, 8 
Min . Hz 14 
Min . M, 14 
Min. Mz 20 

Min. Torsion 21 

Condition 

Max. Vx 
Max. Torque 
Max Tension 

Max. Compression 
Max. Mx 
Max. My 
Max. Vy 
Max. Vx 

Max. Torque 

Gov. 
Load 

Comb. 
2 

21 
1 

26 
8 
2 
8 
2 

21 

Axial 

K 
-27.28 

0.00 
-98.71 
-60.05 
-60.05 
28.76 
-28.79 

Maximum Reactions 

Vertical Horizontal, X 
K K 

98.71 -0.00 
60 .05 28.75 
60.05 -0.00 

3541 .02 -0.00 
3536.23 -28.75 

0.92 -28.75 
45.04 24 .90 
60.05 -28.75 
60.05 -0 .00 

-3538.68 -0.00 
-3534 .17 28 .75 

-0.92 28.75 

Major Axis 
Moment 

kip-ft 
-0.94 

0.00 
-5.21 

-3536.23 
-1.03 

-3536.23 
-1.03 

Horizontal, Z 
K 

0.00 
0.00 

28.77 
28 .77 
0.00 
0.00 

-14.39 
0.00 

-28 .77 
-28 .77 
0.00 
0.00 

Minor Axis 
Moment 

kip-ft 
2980.28 

-0.92 
0.00 
8.87 
1.17 

3541 .02 
1.17 

3541 .02 
-0.92 

Tower Mast Reaction Summary 

Load Vertical Shear, Shearz Overturning Overturning Torque 
Combination Moment, M, Moment, Mz 

K K K ki -ft ki -ft ki -ft 
Dead Only 50.04 0.00 0.00 -0.93 -0.82 0.00 
1.2 Dead+1 .6 Wind 0 deg - 60.05 0.00 -28.77 -354 1.02 -1.03 0.00 
No Ice 
0.9 Dead+1 .6 Wind 0 deg - 45.04 0.00 -28.77 -3502.87 -0.76 0.00 
No Ice 
1.2 Dead+1 .6 Wind 30 deg - 60.05 14.37 -24 .92 -3066 .79 -1768.64 -0.46 
No Ice 
0.9 Dead+1 .6 Wind 30 deg - 45.04 14.37 -24.92 -3033.70 -1749.47 -0.46 
No Ice 
1.2 Dead+1 .6 Wind 60 deg - 60.05 24 .90 -14.39 -1771 .11 -3062 .61 -0.80 
No Ice 
0.9 Dead+1 .6 Wind 60 deg - 45.04 24.90 -14.39 -1751.87 -3029.61 -0.80 
No Ice 
1.2 Dead+1 .6 Wind 90 deg - 60 .05 28.75 -0.00 -1.17 -3536.23 -0.92 
No Ice 
0.9 Oead+1 .6 Wind 90 deg - 45.04 28 .75 -0.00 -0.87 -3498.16 -0.92 
No Ice 
1.2 Oead+1 .6 Wind 120 deg 60.05 24 .90 14.39 1768.77 -3062.61 -0.80 
-No Ice 
0.9 Dead+1 .6 Wind 120 deg 45.04 24.90 14.39 1750.14 -3029.60 -0 .80 
-No Ice 
1.2 Oead+1 .6 Wind 150 deg 60.05 14.67 25.43 3149.60 -1817.80 -0.46 
-No Ice 
0.9 Dead+1 .6 Wind 150 deg 45.04 14.67 25.43 3116 .12 -1798.05 -0.46 
-No Ice 
1.2 Dead+1 .6 Wind 180 deg 60.05 0.00 28.77 3538.68 -1.03 -0.00 
-No Ice 
0.9 Dead+1 .6 Wind 180 deg 45.04 0.00 28 .77 3501 .13 -0.76 -0.00 
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Load Vertical Shear, Shear, Overturning Overturning Torque 
Combination Moment, M, Moment, M, 

K K K kie_-ft kie_-ft kie_-ft 
- No Ice 
1.2 Dead+1 .6 Wind 210 deg 60.05 -14.37 24.92 3064.44 1766.57 0.46 
- No Ice 
0.9 Dead+1 .6 Wind 210 deg 45.04 -14.37 24 .92 3031.96 1747.93 0.46 
-No Ice 
1.2 Dead+1.6 Wind 240 deg 60 .05 -24.90 14.39 1768.77 3060.55 0.80 
-No Ice 
0.9 Dead+1 .6 Wind 240 deg 45.04 -24 .90 14.39 1750.14 3028 .08 0.80 
- No Ice 
1.2 Dead+1 .6 Wind 270 deg 60.05 -28.75 -0.00 -1.17 3534.17 0.92 
-No Ice 
0.9 Dead+1 .6 Wind 270 deg 45.04 -28.75 -0.00 -0.87 3496.64 0.92 
-No Ice 
1.2 Dead+1 .6 Wind 300 deg 60.05 -24.90 -14.39 -1771 .11 3060.55 0.80 
- No Ice 
0.9 Dead+1 .6 Wind 300 deg 45.04 -24.90 -14.39 -1751 .87 3028.08 0.80 
-No Ice 
1.2 Dead+1 .6 Wind 330 deg 60.05 -14.67 -25.43 -3151 .95 1815.74 0.46 
-No Ice 
0.9 Dead+1 .6 Wind 330 deg 45.04 -14.67 -25.43 -3117.86 1796.53 0.46 
-No Ice 
1.2 Dead+1 .0 lce+1 .0 Temp 98.71 0.00 -0.00 -8. 87 -5.21 0.00 
1.2 Dead+1 .0 Wind 0 98.71 0.00 -6.07 -781 .77 -5.33 0.00 
deg+1 .0 lce+1 .0 Temp 
1.2 Dead+1 .0 Wind 30 98.71 3.04 -5.26 -678.25 -391 .93 -0.07 
deg+1 .0 lce+1.0 Temp 
1.2 Dead+1.0 Wind 60 98.71 5.26 -3 .04 -395.42 -674 .94 -0. 13 
deg+1.0 lce+1 .0 Temp 
1.2 Dead+1 .0 Wind 90 98.71 6.07 -0.00 -9.08 -778 .53 -0 .15 
deg+1.0 lce+1 .0 Temp 
1.2 Dead+1 .0 Wind 120 98.71 5.26 3.04 377.27 -674 .94 -0 .13 
deg+1.0 lce+1 .0 Temp 
1.2 Dead+1 .0 Wind 150 98.71 3.15 5.45 694.95 -412.06 -0.07 
deg+1.0 lce+1 .0 Temp 
1.2 Dead+1 .0 Wind 180 98.71 0.00 6.07 763.61 -5.33 0.00 
deg+1.0 lce+1.0 Temp 
1.2 Dead+1 .0 Wind 210 98.71 -3.04 5.26 660.09 381 .27 0.07 
deg+1 .0 lce+1 .0 Temp 
1.2 Dead+1.0 Wind 240 98.71 -5.26 3.04 377.27 664 .28 0.13 
deg+1.0 lce+1.0 Temp 
1.2 Dead+1 .0 Wind 270 98.71 -6.07 -0 .00 -9.08 767 .87 0.15 
deg+1 .0 lce+1 .0 Temp 
1.2 Dead+1 .0 Wind 300 98.71 -5.26 -3.04 -395.43 664 .28 0.13 
deg+1 .0 lce+1.0 Temp 
1.2 Dead+1.0 Wind 330 98.71 -3.15 -5.45 -713.11 401 .39 0.07 
deg+1.0 lce+1 .0 Temp 
Dead+Wind 0 deg - Service 50 .04 0.00 -5.79 -709.12 -0.85 0.00 
Dead+Wind 30 deg - Service 50.04 2.89 -5.02 -614 .24 -354.46 -0.09 
Dead+Wind 60 deg - Service 50.04 5.01 -2.90 -355.04 -613.31 -0 .16 
Dead+Wind 90 deg - Service 50 .04 5.79 0.00 -0.97 -708.06 -0.19 
Dead+Wind 120 deg- 50.04 5.01 2.90 353 .10 -613.31 -0.16 
Service 
Dead+Wind 150 deg - 50.04 2.95 5.12 629.36 -364.31 -0.09 
Service 
Dead+Wind 180 deg - 50.04 0.00 5.79 707.17 -0 .85 -0 .00 
Service 
Dead+Wind 210 deg- 50.04 -2.89 5.02 612.29 352.75 0.09 
Service 
Dead+Wind 240 deg - 50 .04 -5.01 2.90 353.10 611 .61 0.16 
Service 
Dead+Wind 270 deg - 50.04 -5.79 0.00 -0.97 706 .36 0.19 
Service 
Dead+Wind 300 deg - 50.04 -5.01 -2 .90 -355.04 611 .61 0.16 
Service 
Dead+Wind 330 deg - 50.04 -2.95 -5 .12 -631 .30 362.60 0.09 
Service 
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Solution Summary 

Sum of Applied Forces Sum of Reactions 
Load PX py PZ PX py PZ % Error 

Comb. K K K K K K 
1 0 .00 -50 .04 0 .00 0 .00 50.04 0 .00 0.000% 
2 0.00 -60 .05 -28.77 -0 .00 60.05 28.77 0.000% 
3 0.00 -45.04 -28.77 0.00 45.04 28.77 0.000% 
4 14.37 -60 .05 -24 .92 -14 .37 60 .05 24 .92 0.000% 
5 14.37 -45.04 -24.92 -14 .37 45.04 24 .92 0.000% 
6 24 .90 -60.05 -14.39 -24.90 60.05 14.39 0 .000% 
7 24 .90 -45 .04 -14.39 -24.90 45.04 14.39 0 .000% 
8 28 .75 -60.05 0.00 -28.75 60 .05 0 .00 0.000% 
9 28 .75 -45.04 0.00 -28.75 45.04 0.00 0.000% 

10 24 .90 -60.05 14.39 -24 .90 60.05 -14 .39 0.000% 
11 24 .90 -45.04 14.39 -24 .90 45 .04 -14.39 0.000% 
12 14.67 -60 .05 25.43 -14 .67 60 .05 -25.43 0.000% 
13 14.67 -45.04 25.43 -14.67 45 .04 -25.43 0.000% 
14 0 .00 -60 .05 28.77 -0.00 60.05 -28.77 0.000% 
15 0 .00 -45.04 28 .77 0 .00 45.04 -28.77 0.000% 
16 -14.37 -60 .05 24 .92 14.37 60.05 -24 .92 0.000% 
17 -14.37 -45.04 24.92 14.37 45.04 -24 .92 0.000% 
18 -24 .90 -60 .05 14.39 24 .90 60.05 -14 .39 0.000% 
19 -24.90 -45.04 14.39 24.90 45.04 -14 .39 0.000% 
20 -28.75 -60 .05 0.00 28.75 60.05 0.00 0 .000% 
21 -28.75 -45 .04 0.00 28.75 45.04 0.00 0 .000% 
22 -24 .90 -60 .05 -14 .39 24 .90 60 .05 14.39 0.000% 
23 -24.90 -45.04 -14 .39 24 .90 45.04 14.39 0.000% 
24 -14.67 -60 .05 -25.43 14.67 60 .05 25.43 0.000% 
25 -14.67 -45.04 -25.43 14.67 45 .04 25.43 0.000% 
26 0 .00 -98 .71 0.00 -0.00 98 .71 0 .00 0.000% 
27 0 .00 -98.71 -6.07 -0.00 98 .71 6.07 0.000% 
28 3.04 -98 .71 -5.26 -3.04 98.71 5 .26 0.000% 
29 5 .26 -98 .71 -3.03 -5.26 98 .71 3 .04 0.000% 
30 6 .07 -98 .71 0.00 -6.07 98.71 0 .00 0.000% 
31 5.26 -98 .71 3.03 -5.26 98 .71 -3.04 0.000% 
32 3.15 -98.71 5.45 -3.15 98.71 -5.45 0.000% 
33 0.00 -98 .71 6.07 -0.00 98.71 -6.07 0.000% 
34 -3.04 -98.71 5.26 3.04 98 .71 -5.26 0 .000% 
35 -5.26 -98 .71 3.03 5 .26 98 .71 -3.04 0 .000% 
36 -6.07 -98 .71 0.00 6.07 98 .71 0 .00 0 .000% 
37 -5.26 -98 .71 -3.03 5.26 98.71 3.04 0.000% 
38 -3.15 -98 .71 -5.45 3 .15 98 .71 5.45 0.000% 
39 0 .00 -50.04 -5.79 0 .00 50 .04 5.79 0.000% 
40 2.89 -50.04 -5.02 -2.89 50.04 5.02 0.000% 
41 5.01 -50.04 -2.90 -5.01 50 .04 2.90 0.000% 
42 5.79 -50.04 0.00 -5.79 50.04 0 .00 0.000% 
43 5.01 -50.04 2.90 -5.01 50.04 -2 .90 0.000% 
44 2.95 -50 .04 5.12 -2.95 50.04 -5.12 0.000% 
45 0.00 -50 .04 5.79 0 .00 50 .04 -5.79 0 .000% 
46 -2 .89 -50.04 5.02 2.89 50 .04 -5.02 0 .000% 
47 -5.01 -50 .04 2.90 5 .01 50.04 -2.90 0 .000% 
48 -5.79 -50 .04 0.00 5.79 50 .04 0.00 0.000% 
49 -5.01 -50 .04 -2.90 5 .01 50 .04 2.90 0 .000% 
50 -2.95 -50.04 -5.12 2.95 50.04 5.12 0 .000% 

Non-Linear Convergence Results 

Load Converged? Number Displacement Force 
Combination of Cycles Tolerance Tolerance 

1 Yes 4 0 .00000001 0.00000001 
2 Yes 4 0 .00000001 0.00033708 
3 Yes 4 0.00000001 0.00013834 
4 Yes 5 0 .00000001 0 .00076512 
5 Yes 5 0.00000001 0.00036363 
6 Yes 5 0.00000001 0.00078296 
7 Yes 5 0.00000001 0 .00037283 
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8 Yes 4 0.00000001 0.00061832 
9 Yes 4 0.00000001 0.00037657 
10 Yes 5 0.00000001 0.00075868 
11 Yes 5 0.00000001 0.00036064 
12 Yes 5 0.00000001 0.00083583 
13 Yes 5 0.00000001 0.00039508 
14 Yes 4 0.00000001 0.00033671 
15 Yes 4 0.00000001 0.00013825 
16 Yes 5 0.00000001 0.00077607 
17 Yes 5 0.00000001 0.00036965 
18 Yes 5 0.00000001 0.00075779 
19 Yes 5 0.00000001 0.00036034 
20 Yes 4 0.00000001 0.00061791 
21 Yes 4 0.00000001 0.00037641 
22 Yes 5 0.00000001 0.00078204 
23 Yes 5 0.00000001 0.00037252 
24 Yes 5 0.00000001 0.00082241 
25 Yes 5 0.00000001 0.00038821 
26 Yes 4 0.00000001 0.00006497 
27 Yes 5 0.00000001 0.00043446 
28 Yes 5 0.00000001 0.00047544 
29 Yes 5 0.00000001 0.00047550 
30 Yes 5 0.00000001 0.00043167 
31 Yes 5 0.00000001 0.00046391 
32 Yes 5 0.00000001 0.00049439 
33 Yes 5 0.00000001 0.00042090 
34 Yes 5 0.00000001 0.00045647 
35 Yes 5 0.00000001 0.00045683 
36 Yes 5 0.00000001 0.00042461 
37 Yes 5 0.00000001 0.00046835 
38 Yes 5 0.00000001 0.00050184 
39 Yes 4 0.00000001 0.00003832 
40 Yes 4 0.00000001 0.00014750 
41 Yes 4 0.00000001 0.00016051 
42 Yes 4 0.00000001 0.00004399 
43 Yes 4 0.00000001 0.00014341 
44 Yes 4 0.00000001 0.00016879 
45 Yes 4 0.00000001 0.00003817 
46 Yes 4 0.00000001 0.00015470 
47 Yes 4 0.00000001 0.00014272 
48 Yes 4 0.00000001 0.00004386 
49 Yes 4 0.00000001 0.00015969 
50 Yes 4 0.00000001 0.00015935 

Maximum Tower Deflections -Service Wind 

Section Elevation Horz. Gov. Tilt Twist 
No. Deflection Load 

ft in Comb. 
L1 180- 140 19.350 50 0.9622 0.0014 
L2 140 - 100 11.712 50 0.7742 0.0006 
L3 100 - 60 5.927 50 0.5760 0.0003 
L4 60 - 20 2.063 50 0.3226 0.0001 
LS 20-0 0.220 50 0.1021 0.0000 

Critical Deflections and Radius of Curvature- Service Wind 

Elevation Appurtenance Gov. Deflection Tilt Twist Radius of 
Load Curvature 

ft Comb. in ft 
182'6" Lighting Rod 5/8" x 5' 50 19.350 0.9622 0.0014 65782 
177' (2) 7184 .15 w/ Mount Pipe 50 18.748 0.9479 0.0013 65782 
171' (2) 58010 w/ Mount Pipe 50 17.548 0.9195 0.0012 36546 
161' (2) 7770 .00 w/ Mount Pipe 50 15.579 0.8722 0.0010 17311 
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Elevation 

ft 
159' 

Appurtenance 

(2) RRUS-11 

Gov. 
Load 

Comb. 
50 

Deflection Tilt 

in 
15.192 0.8628 

Twist 

0.0010 
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Radius of 
Curvature 

ft 
15662 

Maximum Tower Deflections- Design Wind 

Section Elevation Horz. Gov. Tilt Twist 
No. Deflection Load 

ft in Comb. 
L1 180-140 96.684 24 4 .8117 0.0069 
L2 140-100 58.548 24 3.8733 0.0032 
L3 100- 60 29.638 24 2.8821 0.0017 
L4 60-20 10.314 24 1.6137 0.0007 
L5 20 - 0 1.100 24 0.5105 0.0002 

Critical Deflections and Radius of Curvature- Design Wind 

Elevation Appurtenance Gov. Deflection Tilt Twist Radius of 
Load Curvature 

ft Comb. in ft 
182'6" Lighting Rod 5/8" x 5' 24 96.684 4.8117 0.0069 13367 
177' (2) 7184 .15 w/ Mount Pipe 24 93.679 4.7407 0.0065 13367 
171 ' (2) 58010 w/ Mount Pipe 24 87.690 4.5988 0.0059 7425 
161' (2) 7770 .00 w/ Mount Pipe 24 77.857 4.3629 0.0049 3515 
159' (2) RRUS-11 24 75.926 4.3158 0.0047 3180 

Compression Checks 

Pole Design Data 

Section Elevation Size L Lu Kllr A Pu <Wn Ratio 
No. Pu 

ft ft ft in2 K K Pn 
L1 180 - 140 (1) P24x3/8 40' 0' 0.0 27 .832 -11 .69 901 .77 0.013 

5 
L2 140- 100 (2) P36x1 /2 40' 0' 0.0 55.763 -22.01 1806.73 0.012 

3 
L3 100- 60 (3) P42x1/2 40' 0' 0.0 65.188 -34 .12 2112 .09 0.016 

0 
L4 60-20(4) P48x5/8 40' 0' 0.0 93 .020 -50.89 3013 .87 0.017 

6 
L5 20 - 0 (5) P54x5/8 20' 0' 0.0 104.80 -60.05 3395.57 0.018 

20 

Pole Bending Design Data 

Section Elevation Size Mux <J>Mnx Ratio Muy <J>Mny Ratio 
No. Mux ~ 

ft kip-ft kip-ft ~Mnx kip-ft kip-ft ~Mn~ 
L1 180-140(1 ) P24x3/8 423 .51 550.88 0.769 0.00 550.88 0.000 
L2 140- 100 (2) P36x1/2 1136.11 1623.16 0.700 0.00 1623.16 0.000 
L3 100-60 (3) P42x1/2 2020.63 2162 .84 0.934 0.00 2162.84 0.000 

tnxTower Report- version 6 .0 .4.0 
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Section Elevation Size Mux ~Mnx Ratio 
No. Mux 

ft kip-ft kip-ft pMnx 
L4 60-20(4) P48x5/8 3065.08 3573 .96 0.858 
L5 20-0 (5) P54x5/8 3637.53 4453.00 0.817 

Pole Shear Design Data 

Muy ~Mny 

kip-ft kip-ft 

0.00 3573 .96 
0.00 4453.00 

April26, 2012 
CCI BU No 878782 
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Ratio 

~ 
pMny 
0.000 
0.000 

Section Elevation Size Actual ~Vn Ratio Actual ~Tn Ratio 
No. Vu Vu Tu Tu 

ft K K Vn kip-ft kip-ft Tn 
L1 180-140 (1) P24x3/8 15.58 450.89 0.035 0.46 874.03 0.001 
L2 140- 100 (2) P36x1/2 19.94 903.37 0.022 0.46 2635.86 0.000 
L3 100- 60 (3) P42x1/2 24 .12 1056.05 0.023 0.46 3609 .21 0.000 
L4 60-20(4) P48x5/8 27.88 1506.93 0.018 0.46 5872 .81 0.000 
L5 20-0 (5) P54x5/8 29 .37 1697.79 0.017 0.46 7465.22 0.000 

Pole Interaction Design Data 

Section Elevation Ratio Ratio Ratio Ratio Ratio Comb. Allow. Criteria 
No. Pu Mux Muy Vu Tu Stress Stress 

ft pPn pMnx pMny pVn <i>Tn Ratio Ratio 

L1 180- 140 (1) 0.013 0.769 0.000 0.035 0.001 0.783 1.000 4.8.2 V' 
V' 

L2 140-100 (2) 0.012 0.700 0.000 0.022 0.000 0.713 1.000 4.8.2 V' 
V' 

L3 100-60 (3) 0.016 0.934 0.000 0.023 0.000 0.951 1.000 4.8.2 V' 
V' 

L4 60-20(4) 0.017 0.858 0.000 0.018 0.000 0.875 1.000 4.8.2 V' 
V' 

L5 20-0 (5) 0.018 0.817 0.000 0.017 0.000 0.835 1.000 4.8.2 V' 
V' 

Section Capacity Table 

S ection Elevation Component Size Critical p ~Pal/ow % Pass 

No. ft Type Element K K Capacity Fail 

L1 180- 140 Pole P24x3/8 1 -11 .69 901 .77 78 .3 Pass 
L2 140-100 Pole P36x1/2 2 -22.01 1806.73 71 .3 Pass 
L3 100-60 Pole P42x1/2 3 -34.12 2112.09 95 .1 Pass 
L4 60-20 Pole P48x5/8 4 -50 .89 3013.87 87 .5 Pass 
L5 20-0 Pole P54x5/8 5 -60 .05 3395.57 83.5 Pass 

Summary 
Pole (L3) 95.1 Pass 

RATING= 95.1 Pass 
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APPENDIX B 

BASE LEVEL DRAWING 
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APPENDIX C 

ADDITIONAL CALCULATIONS 
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Stiffened or Unstiffened, Ungrouted, Circular Base Plate- Any Rod Material 

I TIA Rev G !Assumption: Clear space between bottom of leveling nut and top of concrete not exceeding (1 )*(Rod Diameter) 

Site Data 

BU#: 878782 
Site Name: PORTLAND WARREN A Vt 

App #: 141413 Rev. 2 
Pole Manufacturer: I Other 

Anchor Rod Data 

Qty: 28 
Diam: 2 in 

Rod Material : Other 
Strength (Fu): 58 ksi 

Yield (Fy): 36 ksi 
Bolt Circle: 60.125 in 

Plate Data 

Diam: 66 in 
Thick: 3.25 in 

Grade: 36 ksi 
Single-Rod B-eff: 6.06 in 

Stiffener Data (Welding at both sides) 

Config : 0 * 
Weld Type: 

Groove Depth: in ** 
Groove Angle: degrees 
Fillet H. Weld: <-- Disregard 
Fillet V . Weld : in 

Width : in 
Height: in 
Thick: in 
Notch: in 
Grade: ksi 

Weld str. : ksi 

Pole Data 
Diam: 54 in 
Thick: 0.625 in 

Grade: 36 ksi 
#of Sides: 0 "0" IF Round 

Fu 58 ksi 
Reinf. Fillet Weld 0 "0" if None 

• 0 = none, 1 = every bolt, 2 = every 2 bolts, 3 = 2 per bolt 

0 

1 0 

( I 
(o 

I '• 
\ 

0 

0 

Reactions 

Mu: 3638 ft-kips 
Axial , Pu: 60 kips 

Shear, Vu : 29 kips 
Eta Factor, 11 0.5 TIA G (Fig. 4-4) 

lit No stiffeners, Criteria: I AISC LRFD 1<-0nly Applcable to Unstiffened Cases 

Anchor Rod Results 
Max Rod (Cu+ Vu/~): 
Allowable Axial, <l>*Fu*Anet: 
Anchor Rod Stress Ratio: 

107.9 Kips 
116.0 Kips 

93.1% Pass 

Base Plate Results 
Base Plate Stress: 

Flexural Check 

Allowable Plate Stress: 
Base Plate Stress Ratio : 

n/a 

Stiffener Results 
Horizontal Weld : n/a 
Vertical Weld : n/a 
Plate Flex+Shear, fb/Fb+(fv/Fv)A2 : n/a 
Plate Tension+ Shear, ft/Ft+(fv/Fv)A2: n/a 
Plate Camp. (AISC Bracket): n/a 

Pole Results 
Pole Punching Shear Check: 

0 
0 

0 

\ o l 
I 

0 

0 
0 

12.6 ksi 
32.4 ksi 

38.9% Pass 

n/a 

Rigid 
AISC LRFD 

q>•Tn 

Rigid 
AISC LRFD 

q>•Fy 
Y .L. Length: 

26.44 

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

CCiplate 1.5- Circular Base G 1.3, Effective March 19, 2012 Analysis Date: 4/30/2012 



Stiffened or Unstiffened, Exterior Flang PI t e a e- A ny B It M t . I TIA Rev G 0 a ena 

Site Data 
BU#: 878782 

Site Name: PORTLAND WARREN A V 
App #: 141413 Rev. 2 

Pole Manufacturer: I Other 

Bolt Data 

Qty: 52 
Diameter (in .): 1 Bolt Fu: 
Bolt Material : A325 Bolt Fy: 

N/A: <-- Disregard 
N/A: <-- Disregard 

Circle (in .): 50.375 

Plate Data 
Diam: 52.5 in 

Thick, t: 2.5 in 
Grade (Fy): 36 ksi 

Strength, Fu: 58 ksi 
Single-Rod B-eff: 2.90 in 

Stiffener Data Welding at Both Sides) 

Config: 0 * 
Weld Type: 

Groove Depth: in** 
Groove Angle: degrees 
Fillet H. Weld: <-- Disregard 
Fillet V. Weld : in 

Width: in 
Height: in 
Thick: in 
Notch: in 
Grade: ksi 

Weld str.: ksi 

Pole Data 
Diam: 48 in 
Thick: 0.625 in 

Grade: 36 ksi 
#of Sides: 0 "0" IF Round 

Fu 58 ksi 
Reinf. Fillet Weld 0 "0" if None 

• 0 = none, 1 =every bolt, 2 = every 2 bolts, 3 = 2 per bolt 

120 
92 

Reactions 

Mu 3065.08 
Axial , Pu: 50.89 

Shear, Vu : 27.88 
Elevation: 20 

Itt No stiffeners, Criteria: TIA G 
Flange Bolt Results 

Bolt Tension Capacity, <p*Tn,B1 : 

ft-kips 

kips 
kips 
feet 

.----------, 
Bolt Threads: 

X-Excluded 

<pVn=<p(0.55*Ab*Fu) 
<p'-0. 75, <p*Vn (kips): 

38.88 

1<-0nly Applcable to Unstiffened Cases 
Rigid 

Adj1 usted <p*Tn (due to Vu=Vu/Qty), B: 
54.54 kips 1-------'-q>._T_n __ -i 
54.53 kips q>Tn[(1-(Vu/q>Vn)'2]'0.5 
55.19 Kips I Max Bolt directly applied Tu: 

I Min . PL "tc" forB cap. w/o Pry: 
Min PL "treq" for actual T w/ Pry: 
Min PL "t1" for actual T w/o Pry: 

T allowable w/o Prying: 

Tu>B N/A in 
1.001 in 

Tu>B N/A in 
54.54 kips 

Prying Force, q: 
Total Bolt Tension=Tu+q: 

0.00 kips T>B Case 
55.19 kips 

Non-Prying Bolt Stress Ratio, Tu/B: 101.2% Pass 

Exterior Flange Plate Results 
Compression Side Plate Stress: 

Allowable Plate Stress: 
Compression Plate Stress Ratio : 

Flexural Check 
9.7 ksi 

32.4 ksi 
30.0% Pas 

No Prying Check for Tu>B 

Tension Side Stress Ratio, (treq/t)"2: 

Stiffener Results 
Horizontal Weld : n/a 
Vertical Weld : n/a 
Plate Flex+Shear, fb/Fb+(fv/Fv)"2: n/a 
Plate Tension+Shear, ft/Ft+(fv/Fv)112: n/a 
Plate Comp. (AISC Bracket) : n/a 
Pole Results 

16.0% Pass 

Pole Punching Shear Check: n/a 

0 
0 

0 

0 0 
0 

Rigid 
TIAG 
q>•Fy 

Camp. Y.L. Length: 
15.29 

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

CCiplate 1.5 ·Ext Flange G 1.3, Effective March 19,2012 Analysis Date: 4/30/2012 



Stiffened or Unstiffened, Interior Flange Plate - Any Bolt Material TIA Rev G 

Site Data 
BU#: 878782 

Site Name: PORTLAND WARREN A II 
App #: 141413 Rev. 2 

Manufacturer: I Other 

Bolt Data 
Qty: 52 

Diam: 1 Bolt Fu : 
Bolt Material : A325 Bolt Fy: 

N/A: <-- Disregard 
N/A: <-- Disregard 

Circle: 50.375 in 

Plate Data 
Plate Outer Diam: 52.75 in 
Plate Inner Diam: 48.25 in (Hole @ Ctr) 

Thick: 2.5 in 
Grade: 36 ksi 

Effective Width: 3.19 in 

Stiffener Data (Welding at Both Sides) 

Config : 0 * 
Weld Type: 

Groove Depth : in** 
Groove Angle : degrees 
Fillet H. Weld: <-- Disregard 
Fillet V. Weld: in 

Width: in 
Height: in 
Thick: in 
Notch : in 
Grade: ksi 

Weld str. : ksi 

Pole Data 
Pole OuterDiam: 54 in 

Thick: 0.625 in 
Pole Inner Diam: 52.75 in 

Grade: 36 ksi 
#of Sides: 0 "0" IF Round 

Fu 58 ksi 

* 0 = none, 1 = every bolt, 2 = every 2 bolts, 3 = 2 per bolt 

120 
92 

I 

I 
I 

I 
r 

Reactions Bolt Threads: 

Moment: 3065.08 ft-kips X-Excluded 
Axial : 

Shear: 
Exterior Flange Run, T+q: 

50.89 
27.88 
55.19 

kips 
kips 
kips 

<pVn=<p(0.55*Ab*Fu) 
<p=0.75, <p*Vn (kips): 

38.88 

Elevation: L..l _...:2::..:0=-----l feet 

Interior Flange Bolt Results 
Maximum Bolt Tension , Tu : 
Adjusted <p*Tn {due to Vu=Vu/Qty), I 
Bolt Stress Ratio: 

55.2 Kips , Ext. Flange Tu+q 
54 .5 Kips 

101 .2% Pass 

Interior Flange Plate Results 
Controlling Bolt Axial Force: 

Flexural Check 

Plate Stress: 
Allowable Plate Stress, <p*Fy: 
Plate Stress Ratio: 

n/a 

Stiffener Results 
Horizontal Weld : n/a 
Vertical Weld: n/a 
Plate Flex+Shear, fb/Fb+(fv/Fv)"2: n/a 
Plate Tension+Shear, fUFt+(fv/Fv)"2 : n/a 
Plate Comp. (AISC Bracket) : n/a 

Pole Results 
Pole Punching Shear Check: 

0 
0 0 ' 

0 

57 .1 Kips , Ext. Cu=lnterior Cu 
13.6 ksi 
32.4 ksi 

42.1% Pass 

n/a 

\o o) /o : 
', 

\ I 

0 0 

' 0 0 
' 0 

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

CCiplate 1.5 - lnt Flange G 1.2, Effective March 19, 2012 Analysis Date: 4/30/2012 
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Stiffened or Unstiffened, Exterior Flang PI t e a e- A ny B It M t . I TIA Rev G 0 a ena 

Site Data 
BU#: 878782 

Site Name: PORTLAND WARREN A V 
App #: 141413 Rev. 2 

Pole Manufacturer: I Other 

Bolt Data 
Qty: 56 

Diameter (in .): 0.75 Bolt Fu: 
Bolt Material : A490 Bolt Fy: 

N/A: <-- Disregard 
N/A: <-- Disregard 

Circle (in .): 44.375 

Plate Data 
Diam: 46.5 in 

Thick, t: 2 .25 in 
Grade (Fy): 36 ksi 

Strength, Fu: 58 ksi 
Single-Rod B-eff: 2.36 in 

Stiffener Data Welding at Both Sides) 

Config : 0 * 
Weld Type: 

Groove Depth: in** 
Groove Angle: degrees 
Fillet H. Weld : <-- Disregard 
Fillet V. Weld : in 

Width : in 
Height: in 
Thick: in 
Notch: in 
Grade: ksi 

Weld str.: ksi 

Pole Data 
Diam: 42 in 
Thick: 0.5 in 

Grade: 36 ksi 
#of Sides: 0 "0" IF Round 

Fu 58 ksi 
Reinf. Fillet Weld 0 "0" if None 

150 
130 

Reactions 

Mu 2020.63 

Axial , Pu: 34.12 
Shear, Vu: 24.12 
Elevation: 60 

l1r No stiffeners, Criteria: TIA G 
Flange Bolt Results 

Bolt Tension Capacity, q>*Tn ,B1 : 

Adju sted q>*Tn (due to Vu=Vu/Qty), B: 
I Max Bolt directly applied Tu: 

I Min. PL "tc" forB cap. w/o Pry: 
Min PL "treg" for actual T w/ Pry: 
Min PL "t1" for actual T w/o Pry: 

T allowable w/o Prying: 
Prying Force, q: 

Total Bolt Tension=Tu+q: 

Non-Prying Bolt Stress Ratio, Tu/B: 

Exterior Flange Plate Results 
Compression Side Plate Stress: 

Allowable Plate Stress: 
Compression Plate Stress Ratio: 

No Prying Check for Tu>B 
Tension Side Stress Ratio, (treq/t)"2: 

Stiffener Results 

....----------, 

ft-kips 

kips 
kips 
feet 

Bolt Threads: 

X-Excluded 

qlVn=q>(0.55* Ab*Fu) 
q>'-0.75, q>*Vn (kips): 

27.34 

1<-0nly Applcable to Unstiffened Cases 
Rigid 

37.58 kips 1-----q>.:.."_T_n -----1 
37.57 kips q>Tn[(1-(Vu/q>Vn)"2)'0.5 
38.42 Kips 

Tu>B N/A in 
1.007 in 

Tu>B N/A in 
37.58 kips 

0.00 kips T>B Case 
38.42 kips 

102.3% Pass 

Flexural Check 
10.1 ksi 
32.4 ksi 

31.3% Pas ! 

20.0% Pass 

Rigid 
TIAG 
q>"Fy 

Comp. Y.L. Length: 
14.32 

Horizontal Weld : n/a 
Vertical Weld: n/a 
Plate Flex+Shear, fb/Fb+(fv/Fv)"2: n/a 
Plate Tension+Shear, ft/Ft+(fv/Fv)"2: n/a 
Plate Comp. (AISC Bracket): n/a 
Pole Results 
Pole Punching Shear Check: n/a 

0 
0 0 

' O 0 

(o I I 
I / \ \ 

0 0 

0 0 
0 

• 0 = none, 1 = every bolt, 2 = every 2 bolts, 3 = 2 per bolt 
•• Note: for complete joint penetration groove welds the groove depth must be exactly 1/2 the stiffener thickness for calculation purposes 

CCiplate 1.5 - Ext Flange G 1.3, Effective March 19, 2012 Analysis Date: 4/30/2012 
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Stiffened or Unstiffened, Interior Flange Plate - Any Bolt Material TIA Rev G 

Site Data 
BU#: 878782 

Site Name: PORTLAND WARREN A \1 
App #: 141413 Rev. 2 

Manufacturer: I Other 

Bolt Data 
Qty: 56 

Diam: 0.75 Bolt Fu : 
Bolt Material: A490 Bolt Fy: 

N/A: <-- Disregard 
N/A: <-- Disregard 

Circle: 44 .375 in 

Plate Data 
Plate Outer Diam: 46.75 in 
Plate Inner Diam: 42.25 in (Hole @ Ctr) 

Thick: 2.25 in 
Grade: 36 ksi 

Effective Width: 2.62 in 

Stiffener Data (Welding at Both Sides) 

Config : 0 * 
Weld Type: 

Groove Depth : in** 
Groove Angle : degrees 
Fillet H. Weld : <-- Disregard 
Fillet V . Weld : in 

Width : in 
Height: in 
Thick: in 
Notch: in 
Grade: ksi 

Weld str. : ksi 

Pole Data 
Pole OuterDiam: 48 in 

Thick: 0.625 in 
Pole Inner Diam: 46.75 in 

Grade: 36 ksi 
#of Sides: 0 "O"IF Round 

Fu 58 ksi 

* 0 = none, 1 =every bolt, 2 =every 2 bolts, 3 = 2 per bolt 

150 
130 

I 
\ 
I 

I 

I 
I 

Reactions Bolt Threads: 

Moment: 2020.63 ft-kips X-Excluded 
Axial : 

Shear: 
Exterior Flange Run, T +q: 

34 .12 
24.12 
38.42 

kips 
kips 
kips 

<pVn=<p(0.55* Ab*Fu) 
<p=0.75, <p*Vn (kips): 

27.34 

Elevation:._! _....;6:....:0'---__, feet 

Interior Flange Bolt Results 
Maximum Bolt Tension , Tu : 
Adjusted q>*Tn (due to Vu=Vu/Qty), I 
Bolt Stress Ratio : 

38.4 Kips, Ext. Tu=lnterior Tu 
37.6 Kips 

102.3% Pass 

Interior Flange Plate Results 
Controlling Bolt Axial Force: 

Flexural Check 

Plate Stress: 
Allowable Plate Stress, cp*Fy: 
Plate Stress Ratio : 

n/a 
Stiffener Results 
Horizontal Weld : n/a 
Vertical Weld : n/a 
Plate Flex+Shear, fb/Fb+(fv/Fv)"2: n/a 
Plate Tension+Shear, ft/Ft+(fv/Fv)"2: n/a 
Plate Camp. (AISC Bracket) : n/a 

Pole Results 
Pole Punching Shear Check: 

0 
0 0 ~ 

39 .6 Kips, Ext. Cu=lnterior Cu 
14.2 ksi 
32.4 ksi 

43.8% Pass 

n/a 

J 0 0 
\ I 

o I ' l 

I , 0! 
·' \ I 

0 0 

0 0 
0 

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

CCiplate 1.5 - lnt Flange G 1.2, Effective March 19, 2012 Analysis Date: 4/30/2012 



Stiffened or Unstiffened, Exterior Flang PI t e a e- A ny B It M t . I TIA Rev G 0 a ena 

Site Data 
BU#: 878782 

Site Name: PORTLAND WARREN A V 
App #: 141413 Rev. 2 

Pole Manufacturer: I Other 

Bolt Data 
Qty: 52 

Diameter (in.): 0.75 Bolt Fu: 
Bolt Material: A325 Bolt Fy: 

N/A: <-- Disregard 
N/A: <-- Disregard 

Circle (in.): 38.5 

Plate Data 
Diam: 40.75 in 

Thick, t: 2.125 in 
Grade (Fy): 36 ksi 

Strength, Fu: 58 ksi 
Single-Rod B-eff: 2.17 in 

Stiffener Data Welding at Both Sides) 
Config: 0 . 

Weld Type: 
Groove Depth: in** 
Groove Angle: degrees 
Fillet H. Weld : <-- Disregard 
Fillet V. Weld: in 

Width: in 
Height: in 
Thick: in 
Notch: in 
Grade: ksi 

Weld str.: ksi 

Pole Data 
Diam: 36 in 
Thick: 0.5 in 

Grade: 36 ksi 
#of Sides: 0 "0" IF Round 

Fu 58 ksi 
Reinf. Fillet Weld 0 "0" if None 

• 0 = none, 1 = every bolt, 2 = every 2 bolts, 3 = 2 per bolt 

120 
92 

Reactions 

Mu 1136.11 
Axial , Pu: 22.01 

Shear, Vu: 19.94 
Elevation: 100 

ft-kips 
kips 
kips 
feet 

r--------------, 
Bolt Threads: 

X-Excluded 
I<PVn=q>(0.55* Ab*Fu) 
I<P'--0.75, q>*Vn (kips): 

21 .87 

Itt No stiffeners, Criteria: TIA G 1<-0nly Applcable to Unstiffened Cases 
Flange Bolt Results 

Bolt Tension Capacity, q>*Tn,B1: 

Adj1 usted q>*Tn (due to Vu=Vu/Qty), B : 
I Max Bolt directly applied Tu: 

I Min . PL "tc" forB cap. w/o Pry: 
Min PL "treg" for actual T w/ Pry: 
Min PL "t1" for actual T w/o Pry: 

T allowable w/o Prying : 
Prying Force, q: 

Total Bolt Tension=Tu+q: 
Non-Prying Bolt Stress Ratio, Tu/B: 

Rigid 
30 .06 kips 1------<p..:.."_T_n ____ -i 
30 .06 kips q>Tn[(1 -(Vu/q>Vn)'2JA0.5 
26.82 Kips 
0.962 in 
0.809 in 
0.909 in 
30.06 kips a'<O case 

0.00 kips 
26.82 kips 

89.2% Pass 

Exterior Flange Plate Results 
Compression Side Plate Stress: 

Allowable Plate Stress : 
Compression Plate Stress Ratio : 

Flexural Check 
9.0 ksi 

32.4 ksi 
27.6% Pas ~ 

Rigid 
TIAG 
<p"Fy 

Camp. Y.L. Length: 
No Prying 

Tension Side Stress Ratio, (treq/t)112: 

n/a 
Stiffener Results 
Horizontal Weld : n/a 
Vertical Weld : n/a 
Plate Flex+Shear, fb/Fb+(fv/Fv)' 2: n/a 
Plate Tension+Shear, ft/Ft+(fv/Fv)'2: n/a 
Plate Camp. (AISC Bracket): n/a 
Pole Results 

14.5% Pass 

Pole Punching Shear Check: n/a 

0 
0 0 ' 

t o 0 \ 

I I 
\ \ 
\ I 

( o I 0 I 
I 

\ 
0 0 

0 0 
0 

13.65 

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

CCiplate 1.5- Ext Flange G 1.3, Effective March 19,2012 Analysis Date: 4/30/2012 
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Stiffened or Unstiffened, Interior Flange Plate -Any Bolt Material TIA Rev G 

Site Data 
BU#: 878782 

Site Name: PORTLAND WARREN All 
App #: 141413 Rev. 2 

Manufacturer: I Other 

Bolt Data 
Qty: 52 

Diam: 0.75 Bolt Fu: 
Bolt Material : A325 Bolt Fy: 

N/A: <-- Disregard 
N/A: <-- Disregard 

Circle: 38.5 in 

Plate Data 
Plate Outer Diam: 41 in 
Plate Inner Diam: 36.25 in (Hole @ Ctr) 

Thick: 2.125 in 
Grade: 36 ksi 

Effective Width: 2.48 in 

Stiffener Data (Welding at Both Sides) 

Config : 0 . 
Weld Type: 

Groove Depth : in** 
Groove Angle : degrees 
Fillet H. Weld : <-- Disregard 
Fillet V. Weld: in 

Width : in 
Height: in 
Thick: in 
Notch : in 
Grade: ksi 

Weld str.: ksi 

Pole Data 
Pole OuterDiam: 42 in 

Thick: 0.5 in 
Pole Inner Diam: 41 in 

Grade: 36 ksi 
#of Sides: 0 "0" IF Round 

Fu 58 ksi 

* 0 = none, 1 = every bolt, 2 = every 2 bolts, 3 = 2 per bolt 

I 

120 I 
92 J 

Reactions Bolt Threads: 

Moment: 1136.11 ft-kips X-Excluded 
Axial : 22.01 

Shear: 19.94 
Exterior Flange Run, T +q: 26.82 

Elevation: ._I _...;.1..:.0..:..0 _ _. 

Interior Flange Bolt Results 
Maximum Bolt Tension , Tu : 
Adjusted cp*Tn (due to Vu=Vu/Qty), I 
Bolt Stress Ratio : 

kips 
kips 
kips 

feet 

q>Vn=q>(0.55*Ab*Fu) 
q>=0.75, q>*Vn (kips): 

21 .87 

26.8 Kips, Ext. Flange Tu+q 
30.1 Kips 

89.2% Pass 

Interior Flange Plate Results 
Controlling Bolt Axial Force: 

Flexural Check 

Plate Stress: 
Allowable Plate Stress, cp*Fy: 
Plate Stress Ratio: 

n/a 

Stiffener Results 
Horizontal Weld : n/a 
Vertical Weld : n/a 
Plate Flex+Shear, fb/Fb+(fv/Fv)"2: n/a 
Plate Tension+Shear, ft/Ft+(fv/Fv)"2: n/a 
Plate Comp. (AISC Bracket) : n/a 

Pole Results 
Pole Punching Shear Check: 

0 
0 0 ' 

0 0 

\ \ 
' o l 

0 0 

0 0 
0 

27 .7 Kips, Ext. Cu=lnterior Cu 
12.4 ksi 
32.4 ksi 

38 .2% Pass 

n/a 

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

CCiplate 1.5 -lnt Flange G 1.2, Effective March 19, 2012 Analysis Date: 4/30/2012 
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Stiffened or Unstiffened, Exterior Flang PI t e a e- A ny B It M t . I TIA Rev G 0 a ena 

Site Data 
BU#: 878782 

Site Name: PORTLAND WARREN A V 
App #: 141413 Rev. 2 

Pole Manufacturer: I Other 

Bolt Data 

Qty: 24 
Diameter (in.): 0.75 Bolt Fu: 

Bolt Material : A325 Bolt Fy: 
N/A: <-- Disregard 
N/A: <-- Disregard 

Circle (in.): 29.5 

Plate Data 

Diam: 34.75 in 
Thick, t: 1.875 in 

Grade (Fy): 36 ksi 
Strength, Fu: 58 ksi 

Single-Rod B-eff: 3.14 in 

Stiffener Data Welding at Both Sides) 
Config: 0 * 

Weld Type: 
Groove Depth: in** 
Groove Angle: degrees 
Fillet H. Weld: <-- Disregard 
Fillet V. Weld : in 

Width : in 
Height: in 
Thick: in 
Notch: in 
Grade: ksi 

Weld str. : ksi 

Pole Data 
Diam: 24 in 
Thick: 0.375 in 

Grade: 36 ksi 
#of Sides: 0 "0" IF Round 

Fu 58 ksi 
Rein f. Fillet Weld 0 "0" if None 

• 0 = none, 1 = every bolt, 2 = every 2 bolts, 3 = 2 per bolt 

120 
92 

r--------, 
Reactions Bolt Threads: 

Mu 423.51 ft-kips 

Axial , Pu: 11.69 kips 
Shear, Vu: 15.58 kips 
Elevation: 140 feet 

lit No stiffeners, Criteria: TIA G I <-Only Applcable to Unstiffened Cases 
Flange Bolt Results 

Bolt Tension Capacity, q>*Tn, B1 : 

Adj1 usted q>*Tn (due to Vu=Vu/Qty) , B: 

I Max Bolt directly applied Tu: 

I Min. PL "tc" for B cap. w/o Pry: 
Min PL "treg" for actual T w/ Pry: 
Min PL "t1" for actual T w/o Pry: 

T allowable w/o Prying : 
Prying Force, q: 

Total Bolt Tension=Tu+q: 
Non-Prying Bolt Stress Ratio , Tu/B: 

Rigid 
30.06 kips q>"Tn 

~----~------~ 
30.05 kips q>Tn[(1-(Vu/q>Vn)'2)'0.5 
28.23 Kips 
1.319 in 
1.225 in 
1.278 in 
30.06 kips a'<O case 

0.00 kips 
28.23 kips 

93 .9% Pass 

Exterior Flange Plate Results 
Compression Side Plate Stress: 

Allowable Plate Stress: 
Compression Plate Stress Ratio : 

Flexural Check 
16.3 ksi 
32.4 ksi 

50.4% Pas ~ 

Rigid 
TIAG 
q>"Fy 

Comp. Y.L. Length: 
No Prying 

Tension Side Stress Ratio, (treq/t)"2: 

Stiffener Results 
Horizontal Weld : n/a 
Vertical Weld: n/a 
Plate Flex+Shear, fb/Fb+(fv/Fv)"2 : n/a 
Plate Tension+Shear, ft/Ft+(fv/Fv)"2: n/a 
Plate Comp. (AISC Bracket) : n/a 
Pole Results 

42.7% Pass 

Pole Punching Shear Check: n/a 

0 
0 0 

' 0 0 
I 

~ 0 I (o f 
' I J 

\ \ 
0 0 

0 0 
0 

17.15 

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

CCiplate 1.5- Ext Flange G 1.3, Effective March 19, 2012 Analysis Date: 4/30/2012 
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Stiffened or Unstiffened, Interior Flange Plate -Any Bolt Material TIA Rev G 

Site Data 
BU#: 878782 

Site Name: PORTLAND WARREN A II 
App #: 141413 Rev. 2 

Manufacturer: I Other 

Bolt Data 
Qty: 24 

Diam: 0.75 Bolt Fu : 
Bolt Material : A325 Bolt Fy: 

N/A: <-- Disregard 
N/A: <-- Disregard 

Circle: 29.5 in 

Plate Data 
Plate Outer Diam: 35 in 
Plate Inner Diam: 24.25 in (Hole @ Ctr) 

Thick: 1.875 in 
Grade: 36 ksi 

Effective Width: 4.58 in 

Stiffener Data (Welding at Both Sides) 

Config : 0 * 
Weld Type: 

Groove Depth: in** 
Groove Angle : degrees 
Fillet H. Weld : <-- Disregard 
Fillet V. Weld: in 

Width: in 
Height: in 
Thick: in 
Notch: in 
Grade: ksi 

Weld str.: ksi 

Pole Data 
Pole OuterDiam: 36 in 

Thick: 0.5 in 
Pole Inner Diam: 35 in 

Grade: 36 ksi 
#of Sides: 0 "0" IF Round 

Fu 58 ksi 

* 0 =none, 1 =every bolt, 2 =every 2 bolts, 3 = 2 per bolt 

120 
92 

I 

I 
I 

I 

Reactions Bolt Threads: 

Moment: 423.51 ft-kips X-Excluded 
Axial : 11.69 

Shear: 15.58 
Exterior Flange Run, T +q: 28.23 

Elevation:._l_....:.1....:.4..:..0 _ _. 

Interior Flange Bolt Results 
Maximum Bolt Tension , Tu : 
Adjusted <p*Tn (due to Vu=Vu/Qty) , I 
Bolt Stress Ratio: 

kips 
kips 
kips 

feet 

cpVn=cp(0.55*Ab*Fu) 
cp=0.75, cp*Vn (kips): 

21 .87 

28.2 Kips, Ext. Flange Tu+q 
30.0 Kips 

94 .0% Pass 

Interior Flange Plate Results 
Controlling Bolt Axial Force: 

Flexural Check 

Plate Stress: 
Allowable Plate Stress, <p*Fy: 
Plate Stress Ratio : 

n/a 

Stiffener Results 
Horizontal Weld : n/a 
Vertical Weld : n/a 
Plate Flex+Shear, fb/Fb+(fv/Fv)"2 : n/a 
Plate Tension+Shear, fVFt+(fv/Fv)"2: n/a 
Plate Comp. {AISC Bracket): n/a 

Pole Results 
Pole Punching Shear Check: 

0 
; 0 0 ' 

0 0 

29.2 Kips , Ext. Cu=lnterior Cu 
19.9 ksi 
32.4 ksi 

61 .5% Pass 

n/a 

Jo f 
' ' 

0 0 

0 0 
0 

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

CCiplate 1.5 - lnt Flange G 1.2, Effective March 19, 2012 Analysis Date: 4/30/2012 
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~~qw~ 
TOWER REINFORCEMENT DRAWINGS 

SITE NAME: PORTLAND WARREN AVE 
BU NUMBER: 878782 

SITE ADDRESS: 
WARREN AVE 

PORTLAND, ME 04103 
CUMBERLAND COUNTY, USA 

ROUTE 95 NORTH MAINE TURNPIKE TO EXIT e WESTBROOK. 
AFTER TOLL MAKE A RIGHT ON RIVERSIOE DRIVE. GO 
ABOUT 314 OF A MILE TO LIGHT AT WARREN AVENUE. MAKE 
A RIGHT ON WARREN AVENUE. TOWER IS ABOUT 1 MILE ON 
WARREN AVE. ON THE RIGHT. 

PROJECT CONTACTS: 
1. CROWN TOWER STRUCTURAL ANALYST 

DAVID SMITH 
(704) 405-6618 
DA VID.SMITHI!!)CROWNCASTI.E.COM 
3530 TORINGDON WAY, SUITE 300 
CHARLOTTE, NC 28277 

2. CROWN PROJECT MANAGER 
JAMES DONAHUE 
(781) 771-1111 
JAMES.DONAHUE.CONTRACTORI!!)CROWNCASTLE.COM 
500 WEST CUMMINGS PARK, SUITE 3600 
WOBURN, MA01801 

3. CROWN DESIGN ENGINEER (EOR) 
AARON C. POOT, P.E. 
(72-4) -416-2077 
AARON.POOT@CROWNCASTLE.COM 
2000 CORPORATE DRIVE 
CANONSBURG, PA 15317 

DRAWINGS INCLUDED 
SHEET NUMBER 
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S-2 
S-3 
S-4 
S-5 
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DESCRIPTION 

TITLE PAGE 
MODIFICATION CHECKLIST 
NOTES 
ELEVATION & SITE LAYOUT 
DETAILS 
BILL OF MATERIAL 

TOWER INFORMATION 

TOWER MANUFACTURER I PRJ_, PITISBURG MONOPOlE OMSION I 
PROJECTt98088-38 

TONER HEIGHT I TYPE: 

TONER LOCATION: 
DAT\JM. (HAD 1983) 

STRUCT\JRAL DESIGN DRA\'.1NG: 
STRUCTURAL ANALYSIS REPORT: 
STRUCTURAL ANALYSIS DATE: 
CCI SITES !XlCUMENT ID: 

CODE COMPLIANCE 

180FT MONOPOLE 

LAT. <43" 41' 1516" 
LONG. ·70" 18' 14,g&" 
ELEV Q7 FT AMSl 

CCI / WO. t 4895n 
CCI/ WO. t 4751811 
()4JOV12 
313833S 

THIS REINFORCEMENT DESIGN IS BASED ON THE 
REQUIREMENTS OF TIA-222-G STRUCTURAL STANOAAOS 
FOR STEEL ANTENNA TONERS AND ANTENNA 
SUPPORTlNG STRUCTURES USING A 3-SECOND GUST 
WNO SPEEO OF 100 MPH WTH NO ICE, 40 MPH WTH 1 
INCH ICE THICKNESS AHD 80 MPH UNDER SERVICE LOADS, 
EXPOSURE CATEGORY C. 
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HO'T!. X D€HOTU A. OOCUM!HT N!!OEO Fa~' THI! M1 MII'OffT 
NA DENOTES A OOCUUENT 'I'HAT 18 HOT JtEOUIFt£0 '0.. THE UII'I:EPOftT 

MODIFICATION INSPECTION NOTES: 

GENERAL 
'T11! WOOII'ICATION HSPE.CT10fl (W) tS A. V.S'-".I.IHSPEC"nON OF- TOYtEA -..ooiFlCATIONS ANOA REVIEW 
or CONITftUCTlOH tNSPEcnoNSAHD ~ PtrPOfltT8 TO ENIUPI:E TH( INSTAI..l.A'T10NW..S 
CONS'TPruCTm IN ACC:OftOANCliM'Tt4l'HE COfrflRACT DOCUYENTS. NAWELY THE ~FICAT10N 
CIIAWNGS, AS OI!SIGHEO IV l>t10 EN<IINEEII 01' lltCOIIO (EOR) 

1l4E .... TO CONFIRM tN8TAL.I.A'I10H COHF1CUftAT10H ANO v.QRKMAHSHIP ONLY JtHO II! HOT A REYtEW 
OF THE MOOFJCAllON DESIOH rTSEl.F, NOR DOES THE U11NSPECTOIIl TAKE OYINERSHIP CF THE 
UOOFICATlCIM OESIQN. c.MNUSHP 0' THE STRUCTURAL MOOIFlCATI)H DE SIGH EFFECl'lVEHESS ANJ 
INTEGitiTY MSfO!.S WT'H THE EOR AT ALL l'MU 

All Mt'S IMALL 1!. CONDUCT£0 BY A CIIIO'IW EN(J..:!:AIMO VI:NDOA (MV') OR EHGINUIIlNl Slllt'I.1CE 
VENDOR (AESV) THAT IS APPROVED TO PERFORY ELEVATED w:>RIC Fat CRO't\H SEE EHG8UL~t01Tl UST 
01' N'f'fi(Nf]J '" lllHDOOIS. 

TO EN$Uit&. ~T TME ftEQI.MtlMENTS OF THE. WI ARE WET, rr tS WAL nt.AT 11iE GENUAL. CX)trfTRACTOR 
(QC}MOTME II INSPECTOR BEOIN COWMJNICATINO AND COORCXNATIHOAS SOON ASA POlS RECEMD. 
ITISI!~U:T!DntAT!ACH,.AATYWU II~ INJitfACHIHCIOUTTO THEOlHER ,.MTY. If 
CONTACT'I~MAnON IS NOT KHt:NM. CCWTACT YOUR CRO'Mrf POWT' aF CONTACT (POC~ 

Mnft TO!HCJ..SOW.tD001 · MOOI"CATION NSnCTION SOW FOR FURT11ER OETNt..SANO 
AECUREIIEHTS. 

MIINSPECTOR 
TliE .. MI'ECTOft lS MOUUtm TO CONTACT THE GC ~SOON AS RECEMNGAPO I'Oft ~ .. TO, AT A 
UINIIAIU· 

• RFifE.WTHE R£0UfREUEHTS Of' THE Y1 CHE.CKUST 
• 'ltOIIIKW'Tli THt: 0C TO OEV!LOP A $CHI!OULE TO CONDUCT OH-81TE IH$PECT10NS, tclUDtMG 

FOUHOATlON .. SPEC110NS 

THE WI ~SPECTOR IS RESPONSIBlE F(IR COUECT'fiO ALL GENERAL CONTRAClOR ('GC) Mfi'EC'nOH AND 
TEST Rf.POIUS. UVlMNO THE DOCUMENT'S FOR ADHERENCE TO TttE ~ OCXUWE:HTS. 
CONOOCT1NG TN! I.._,IEl.D INSPEC'TtOHS, .AHO 9U8YITTINO Tli£ 1111 R~T TO CltOIMI. 

GENERAL CONTRACTOR 
THE OC IS REQutREO TO CONTACT THE MIH8P[CTOR AS SOON AS RECEMNG A PO FOR TME 
YClOlfiCAT10N INSTA.U.AllON Oft TUIItNt<n' PROJECT TO. A1 A MIHIMIJM" 

~IM!WM "!OOIIIEUENTS <l' THE II CH£CIQ.JST 
• 'AOAK 'H1'M TWE. .. tNSPEC'1'0A TO D!Vll.Oft A SCHf.DUll! TO CONOOCT QH.SfTE .. INSPICTlONS. 

tNCLJJOtNG FOUHDATlON NSPEC"OOHS 
BETTE'R UNOER.STAHD AU N!P'£C1'1C)N AND TEST1NG MOUifteM!NTS 

THE 0C IKAL.l H.RFORt.IAHO RECORD THE T£ST AND INSPECT10N fltf.SU.TS IN ACCOROAHCE WIT1i THE 
REQIJIRQIEHTS OF Tt£ '* CttECKUST AND E~10007. 

RECOMMENDATIONS 
THE FOUOWNQ RECOUio£N~llOffS AND SUOGEST10NS AltE OFI'EREO TO ENHANCE THE IDICI!HCY 
NIO t:mCTMHI!U 011' O!:UV!JUNO A Yl RI!J'ICIRT: 

rT d tuOOC9:TtOTHA.T 'fti£ OC ~A W!NUM OF I IUsutE$1 DAYS ftOTIC£, PRE:f'ER..Ia. Y ttl. 
TO THE UIINSPECTOR AS TO WtiN nil! SIT! WILl BE: R:!ADV 11!01' TME lA TO BE CONDUCT!D 
M OC 6!Q IIIIHSPECTOII COOIIOIHATE ctosa.Y THIIOUilHOIIT THE EHTlOl PIIOJlCT. 
v.tfEH PO&SIBLE. rr IS PREF'DtREO TO HAVE THI 0C ~ .. INSPECTOft OH-Srtt. SIMULTANEOUSI..Y 
FORNIV Ct/'fWAE TENSIOMNO OA fltiE·T'DISIONING OPEAATIONS 
IT MAY IE IENEFICIAl TO IHSTAI.LAU T'C¥ER UCXMRCAnDNSPRKJft TOCOfrCJUCT\NG T'WE 
FOUNOAnoN IHSPEC'TlOHS TO Al.l0WFOIJHDAT10N AHO IIIIHS,-!CT10M(S) TO~ WTH 
ONE SITE VISIT. 
'MEN fiiOSSllllt. rr l8 PfltEFERREO TO HAV£ THE 0C ~ .. INSPICT'CIR ON-aTt OURtNQ llC a.l TO 
HAVEAHV DEFtCENCI£8CORREetm DUfltiNG,..e NTW.. .. THI£ItEF'ME. Tl1E OC UAYCttOOSE 
TO coatOI:NAT£ THE Ml CAA9\JU. Y TO!NatME AU CON8TfltUC110N FN:.IUTI!SMI ATTHf.M 
DISPOSAL wt!N 'T1iE WI INSPECTOR IS OH 5ITL 

CANCELLATION OR DELAYS IN SCHEDULED Ml 
fF T\1E OC AND WI INSPECTOft NlREE TOA DAT!. ON WHICH TiiE .. ~U Be COHDUCTtD. JHJ IElTHEJIII 
PAJtTY CANCELS OR OEI.AV$. CR~ SHAlL NOT~ lllf~ 'Oft AHf COlTS. FEES. l0$8 CIF 
DEI'OSITS NICIOII O'rnER I'EPW. TIES OElATEO TO THE CANCElLATION 010 DELAY IHCURltEOIY E.m4ER 
PNrrY, NOR FOR Nf'l TtME (E.O TRAVEl AND l.OOOIHG, COSTS Of ICE.E~G !OUIPUENT ()H..SIT£. £TC-) 
IF CRO'MII CON'f1ltACTS OIRECTl.Y FOft A ntltO PMTY MI. EXC~PTlOHS MAY I! MAD! IN TH! !'V!NT THAT 
"M!!!' Dn.AYA:AHC:f!LLA.~ tS CAUseD !Y Wf.Anet OR 011-IER c::oHOIT10Ha THAT MAY COUPR~ TME 
Wm O'F 'TH!. PAAT1ESIHVOlV!O 

CORRECTION OF FAILING MI'S 
F THE MOOIFICAnoN NSTAU.ATION WCU.O FAM.. THE M1 r,AtLED t.rl. THE OC SHALL vo:tK NTH CROI*t 
TOCOOIItDIHATEA "EMEOtAnON P\AN IN ONE~ TWO ~YS: 

CORRECT FM.IHQ l&SUU TOCOU't..VWTH ntE SPfCIPlCATlONS eotrr.AINED IN THE ClAOHAl 
CCWfRACT DOC:UYENTS AND COORDtNA Tf A SUPPlEMENT Ml 
OR. wrTHCRO'IMS/IPP'ftrN/14. ntE.OCWAV 'MJftK MH Ttl! I!OftTOflt!-A.NALVZE nil!! 
..aotfiCATJONIRE]NfORCEYENT U81NG TH1 AS-eUIL T CONOITIOH 

Ml VERIFICATION INSPECTIONS 

CJitOWrl RESERVES 1lE llttOHT TO CONDUCT AM VERIFICAnON INSPEcnoN TO VERIFY ntE /ICCURACY 
AHO COUPLET!NI!SS 01 "'!VKXJ!Il Y COI.IP\..El'U) .. IHSIII!.CT'ION(S) Oft lOVER MODFtCA110N 
PROJECTS. 

AU. VER1F1CATION IN8PECl10HS SHAll If tt!lD TO THE SAME SPEOFICAllONS AHO MCUIREMENTS t.l 
THt C:QffT'RACT OOCUUENTS AHO IN ACCOftCAHCE WlM Ef4G.SOW.10007. 

VERIFICAn::»> INSPECTlOM YAY I! COtl)lJCTEC BY AH IH~OENT ~/AESt/ FIRW AFTEflt A. 
U00tF1CAT10H PROJECTtS COUF't.E'TED. AS MARKED BY THE OAT'E OF NfACCVT£0 "fASSIIL.Wt" OR 
"PJeS$ AS HQ'IIQ W REPORT 'Oft THE ~tGIHAL HtOJ!CT 

REQUIRED PHOTOS 
BETWEEN Ttll OC NIO nt! &I INSPECTOR 111E FOLLOW NO PHOTCIORAPHS, AlA YINUUU. ARE TO IE 
TAKEHANOtHClUOEDIN TME tllllt!P'Offr. 

• "'1-coNST"AUCTTON MNERAL SITIE CONonr:lN 
• PHOTOGRAPHS DURING n.tE REINFORCEWEHT MODIFICA TIOH CONSTRUCT1CIW£JitECT10H AHO 

IH!Pf.CTlOH 
RAW MATEA:W..S 
PHOTOG OF ALl CAIT1CAI. DETAILS 
FOUNOA110N M()C)tACATlONS 
YELD PREPARA110H 
IIOI.TIH$TAUATI()fj 
FlNAI...ItSTAU.ED CONDI'TlON 
SUR,ACE COATlNCJ ftO'Ait 

• POST CONB11UJCT10H PHOTOGRN'tiS 
FIN.A.l.INAElD CONOmON 

PHOTOS OF ElEVATED UOOIFlCATIONS TAKEN ot.llY FROM THE CJII:OUNO SHALl BE COCSIDE"Jt£0 
IHAOEClUATl!. 

'MS IS NOT A COU"-!T! lilT OIF REOURED PHOTOS. PlEASE AEFU TO ENQ.SOW.100117 

-
~~qty~ 
'*-·--·,..-· ~llfiMtCIIIIIItllfiiM"L•• MC*IC&D--._. ,. • ..,_.CMM 
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GENERAL NOTES: 

1 AU. 'ltORK PftESEH'TYD OH THESE DIUWNG8 WUS'T BE COMPLETED BY THE CQHTIItACTOft Ulrrl..f.SS NOTt.D OTHEIIWSE. THE 
CQirriTfV.CT'Oft MUST K !XP£JIENC!O IH THE P£11t'Of'MAHCE t;:, wc:N<6Mt.Nt TO THAT OESCfUIEO HEREJH IV MX:.UTNa 
OF nilS A.SSIOt&IENT, ntE CON1"'UCT"'R IS AT'TESTINO niAT HE DOE$ H.\VE IUF'ACIDfT" IXPP~ AWJ AIIUTV, ~THE IS 
KHO'M..EOG!A8U!Of THE 't\OIIItt( TO IE PfRR:IRIIIEO, ""'THE IS PROPIItLY LICENSED, NIO THAT ME CS PROPEALY' REGIS'T!JIW) 
TO DO TtfiS ~t( IN THE STATf AN~ COUHTY IN v.tiCH JT IS TO liE nlr'OfWED. 

1. THE GENERAl NOTESAHO TYPICAL OEl'AUARE APPUCAIIlE TO ALl PNtTS Of 'IME STRIJCT\IRE NfO stW.L 8E REAO IN 
CON.IONCTOt 'NTH llil! Sl1ltUC'T\JRAl DAAWNQS AND PA:OJICT SPttlflCATlONS. 

S Tl1E CONTRACTOR IS RESPOHSIR.E Fe.- OnNMNO ~All FJtOMAll AUTMORmES KAVIHCJ JURISOICnoN F'OA TM'! 
PROJECT AHO SHAU NOTl'FY 1ME NJPl~ JURISDICTJONAL(STATE. COlMTY, Oft CITY) !NGINE.!It ,. HOUM PltKlR Tt) TME 
SEOtNNINQ OF CONSTRUCTlON 

4 THE CC»>TRACTOR SHAll H R£SPOHS18L£ F~ AIIOIHO BY AU, CONDmOHS AND REQUUtEI•HTS OF nE PEAIMTS. 

5 ERECT GUARDS AHO 8ARAI£RS PER AP'UCAILE lA80R AND OONSntUCTIC* 8AF£TY REGUL.AflONS. 

I . 'II!RWY AU DtMEHSK)HS AND lltEJIOfn' Nrt CIICR!PNCI£$ TO THE EMO~EE" OIF MCOf\0 BU'OfltE PftOCnOfNO 'N"n-4 nfE. 'Neftt(. 
AllY ANOAU. FIELD C~ES SHAll B£ APPROYEO ANO DOCllltENT£0 BY THE (EOR)PRIOR TO FIELD UIUIIEHTAllOH 

7 AU YATIRIALS AND Y«JRKIUJCSMIP SHALL BE """"'~D ~ T'M) (7) YINtS '1tOM TM! DAn Of CCJII'1.!"m) CONS'TM.CT10N 

I USE Of<LY TliE LATEST ISS\.ES OF AHT API'UCA8lE COOES. STAHOAAOS. c.- REOULAfiOHS IIENllOHEDIN THE FOI.L.,..,..., HOltS 
AND SP£CWtCATIOHS UNO. 

t All v.olti<MAHSHIP SHAll 8~ IN ACCOf'DAAC~ WTH AHSl. A8TU. ACI, TLA. Nm Aast ST~OAAOS AS RUEft!HCED .. THE 
APPliCABlE CODE. 

tO. SlftUCTURAL. ElEMEJIIn Stt<JIHI ON THESE ORAWNGS ME DEIIONEtJ 1H ~DANCE Ytm1 N'f'UCAillllll..tMNO 
COOESIS"TAHOARDS. AU.COMSTRUCT10N, El<CePTWI£REHOTEDOTHaiW!E,-.._COIIPI.YWTHI'M08liCOOEI4TAHOAAOS 

11.AU. MATERW..6Nil£QUF'WHT FURW.SHED SHAll IE NEW AND Of 0000 QlWJTY. FME. F'ROM FAUllSN«J DEFECTS, AM) tM 
CCINFOMIAHC£ 'M'nl TM£ DttA'MNGS. AW'f AND ALL SIJISTTTVT'IOHS. MUST IE DUlY APPROYED AND AtfntOACZED IN 'MfT1NO IY 
TME OYMEA AHD DESKJN ENGI!HEER PRIOR TO FABRICATIOH AHD INSTALLATlON. niECOffTR.ACT'OR 5W.l RJRNSH 
SI\TlSFACTO!OY !VIDOHC!AS TO nt! KINO AHO QUI'I.ITY ~ nt! IIAWIIALS NIC !OUP!IIllfT liD«) SU8SYIT\JT!O. 

1l. ALL MAHUFACTURER'S KAA:D'MRE.AS8EMILY tHSTRUC'nOHS SKAU BE FOLLOtMO VCACT\.Y ANOStWLIUPEJtSEOENfY 
CONFUCT1NQ N01U ENClOSED HERE1N 

1S nE CONTRACTOR SHALL 8E RESPOifSt8lE F~ INI'T1Al'lf0. MAMTAIHING, AAO 8UPERVlQrite AU. W'ETY PA:ECAIJ'T'IONSANO 
PROORAMS trf CONNE'CTION WTH THE. w:::wtK. THE CONTRACTOR tS AUJO RE~Il! Fe.: ENIURINO TtiAT AU. 
COHSTRUC"T10N PROCEDURES 11EET THE REQUotEt.IEHTS OF OSHo\, THE ~ AHO AU OTWEll APPLICABLE LOCAl. STATE, 
AND FEOERAI.I»£TY ltEOUI..ATlONS 

14, ACCESS T'O TltE PROP08ED'NORKSITE MAY 9E RESTRICTED. THE CONTRACTOII: SHAU. COORDf~T! INTENDEOCOP4STRUCT10N 
At:.TM'TY, INCWOINO v.oftK SCHmUI..E. AND MATER \At. ACCESS. WTH THI!ItESIDOfT li!ASIHO AQJE.tn'. 

11. tT SHALLSE THE RES"',.S*RUTYOITME CONT~ TO~ All EXlS'nNG STRUCT\JIIESOft IURI£D SERVICES 
AnECTEC BY nttS COHSTRUCTION Ce»rT1tACTOR IS ALSO RESPONSIBLE FOR T(UPORAR!l Y REl.OCATNl ANV LINES ()Ill S'mUTS 
AS N£CESSAA:Y TO COMPlETE ntE REOUIREO YC>RK. 

tt S'TA.UC'T\.IftALDESJON IS FORT1ECOtiP'l..ET!.CON01'1'10NONlY. 'rn! CON'TRACl'Oft MUST 8ECOGHtZNfTTNAT'T1-IE MMOYAL~ 
AN'( S'TRVCnJRAl. COMPONEHT Of AN ElOST1NO TOWER KAS THE POTEHTW. TOCAIJISE ntE PMTW..ORCOMP\ETE COl.L»SE: 
"THf STitOCT\JIIt!. AU NECESSAin" PMCAUnONS WillE TAKEN TO ENillltf S.TR:UCltltW.IITECI"rTY, ~auT NOT 
lUTED TO, ENOn<WIIHO ~SSMENT ~ CO!<STRUCTION STR!$SU VIITH INSTAU.AT10N """"'UW-DSI'ttO AtO<lR 
TEMPORARY llltACING AND SHORING 

17. 00 HOT SCALE ORA WINGS 

11. THE MA.'f\tNOS AND 8PEQF1CAT10NS ARE: ntE PAOfi'ERTV 01 ~ CAS'TLE. 'n4E'Y WAY HOT IE REPRODUCED II NN FOftU 
'MTHOUT l'Hf; EXPRESSED ~I'T'T'D CONSEKTIPERMSStON Of CAQIHII CASTU. 

11. lfOR nflS AHAi. YSISAHO REINfORCIM£HT, fHI ~HAS BEEN ASSUMIIED TO II IN 0000 ~DmON\oWTHICliT AK'f t:EnC'TI. 
If' rnt ~ DI800VI!RS Ail'f INDICA noM Of Nf I!XIS'TirfG S1'ft\.IC'nJIIt Of"FfCT, CONTN::fl"HE !NGINEUt CJIIItECOM) 
IMMEEMTEL V, 

20 MOOIFlCATlON w::IAIC StCAU IE COWPC..ET£D IN CALM WHO CONDfT'tOfrfl I Cit APPAOPAIA.TE WND BP£EO FOR 'THE 'NP£ 011 
MOOIFICATlON 'MlRKTO 8E INSTAll ED 

GUY IMRE TENSIONING (FOR GUYED TOWERS ONLY): 

1. TlE OENERAL CON'TRACT'OR SHALL TENSIONTH£ OU't' WRE TOWTHINA IU.NOE FROIII THE TARGET TENSION TO t#-1CN.OFTl4E 
TAAG!TTI!NS~ 'DftOA./'f Wflt!S o 1• AHDWntlfrf t>l- S'6PC* OUYYM!S ,.,. IN DIANn!ll Tl4!~!MLCOH'T1IW:TOft 
StiOUlO 1'£NStOH TO Tl1E UPPER 75TH PatCDfTILE ~ THE LMTS. 

2 AU. GUY 'MAE TENSION UU$T 8£ PERFORYEQ IN ACCOROANC£ 'M'114 CRCJW\1 DQCtJJ.IENT ENQ.FRM-t01S8 (J.N ttN9ION fOOL 
(lATESl VERSION) SLPPLY All OtJ'( TtN$0H REP'OftTIIH TMS fiOIItMAT 

STRUCTURAL STEEL NOTES: 

t DE.SION. FAAittCA110N. AND t"£CllOH StW.J. COHFOMI TO AMSifT1A....m.G STANOAROS FOR STEEL ANTENNA SUPPOR'TlHO, 
61ltUCT\JRE$. AND AISC-1STH ED..-2005, UNO 

2 AU. STRUCTURAL. m£LtST08E NEWAHOCONFORM TOlMEFOUOWNO.AS'T'U-"' GR. 3e(MtN. Y'IELD36K!illUHO. 

1. AU IOLTS SJW..l BE I«:J1"01PPEOOAI..VAHIZEOAS1\IAJ2SASS918UES. TO~a.UOE IOLT, 1-EAVVHEX HEAD NUT N4DSPUT 
LOC~ER. UNO. 1KX. T THREADS ARE TO BE EXCWOED ""0U THE SHEARING Pl.AHES. USE IIMtNO TYPE. CONNE.CTlOHS, 
TOMTtH TO A SHUG T10HT COHOITIOH UNO. 

4. OIIU. MO HOL!.S IN IH'( NtwOft VUS'T1NO STRUC'1'UfW. STEEL MEMBEAS ont£~ THAH ~ SHCMH ON STRUCtURAl 
DflA.WNGS WTHOUT lME N'Pfto.I"L. OF TKE ENOINEER OF RECOftO. 

5 AU. EXPOSEDEXTEAtOR STRUC"NRAL STm.(IHCt.UOfHO IOLTS, LOCKw-.stit!RS, ~ETC )SHALl. IE HOT DIP ~VN«Z£0 IN 
ACC()R()NCii W'YH AS'T'M A153 AHO A12S. FOR AU. FMRICAT'ED WELDED ASSEUil.ES TO I! HOT DIPPED GALVANZ£0, 11"R0Vt0E 
Yoa.DS ALL AROUND OR ADO SEAL \\ELDS WHeRE STWUCTURAL. M.LOS AM NOT SPECIFIED 

I ~l.A:I PICFIE.D, 'n-IE SEAt.NtfiEl"M"EH .nEE\. coe.PONENTS IS TO IE S\UCONE CAUIJ(]NO tHAfiS EXTBUOR CttJ.DE, AILE TO 
IE PldNT£0, AHOACCEPfABLE TO lHE ENGINEER OF MOORO 

7 FOR A UST OF CROWN N'PftOYED COLD GALVAHIZING COMPOUHO.S. AUEA TO~ !JrtG.elll,.10141. 

WELDING NOTES: 
1. AU 'MLDINO SHALL a1 CAJitlltllO OUT IJNO£Jt COCO MIAAT'OA. CONDmON!i A! D91Nr.D IN 8ECT'JON 1120/F A'WS Ol.1 

2. AU Me VtElOfHG ON CftOI'MI S11UJC't\JRE8 SHAU BE OOME IN ~MHCE 'NTH ntE Clltov.t4 CI.ITT1HQ AHO W!l.DirtO PLAN 
(!NG-PLN-10015)AHOAW80t 1 (LATEST EOI'Tl0f4). llttS S~INO..UOEA CSmF1ED'ItELDINSPECT0RfCW)F'OftACCE1'TAHCe 
OR REJECTION Of ALL 'MLOINQOP£AAT10NS, PR!.OUflttNG-P08T, USING THEAC<APTAHCECftiTERIAOI AM Dt .t ntECW 
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BILL OF MATERIAL 
ITEM NUMBER t.IANUF ACTURER PART NUMBER QUANTITY SIZE I DESCRIPTION UNIT 'M:IGHT (*) YIElD (KSQ STEEL GRADE 

1 V1 ll6 ~" x 6 FLANGE BOLT ASSEMBLY • 130 M90 
COMPLETE W NUTS, WASHERS & LOCK WASHERS - - -

- A490 BOLTS SHALL BE COATED WITH DACROMET PER ASTM F1136 GRADE 3 
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