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RIGOROUS STRUCTURAL ANALYSIS REPORT

Site USID:

	

3150
Site IA:

	

10093515
Site Name:

	

ACTON MAIN ST (IV1AO3OR)
AT&T Project:

	

Sprint Vision-HS Mod 2.23.12

Codes:

	

TIA-222-G & 2009 IBC
100-mph - 3 second gust with 0" ice
40-mph - 3 second gust with 1" ice

533 Main St, Acton, MA 01720, Middlesex County
Latitude 420 29' 22.966" N, Longitude 710 25' 28.988" W
Market: New England
150' PiROD Flagpole

Ms. Charlotte Malone,

GPD is pleased to submit this Rigorous Structural Analysis Report to determine the structural integrity of the
aforementioned tower. The purpose of the analysis is to determine the suitability of the tower with the existing and
proposed loading configuration detailed in the analysis report.

Analysis Results

Tower Stress Level with Proposed Equipment:

	

90.6%

	

Pass
Foundation Ratio with Proposed Equipment:

	

49.9%

	

Pass

We at GPD appreciate the opportunity of providing our continuing professional services to you and AT&T. If you have
any questions or need further assistance on this or any other projects please do not hesitate to call.

David B. Granger, P.E.
Massachusetts #: 36965

520 South Main Street. Suite 2531 - Akron, Ohio 44311 330-572-2100 Fax 330-572-2101 www.GPDGroup.com
Glaus Pyle Schomer Burns and DeHaven. Inc

	

Akron Atlanta Cleveland Columbus - Indianapolis Louisville Marion Phoenix - Seattle Youngstown

-' at&t
AT&T Towers
5405 Windward Pkwy
Aipharetta, GA 30004
(770) 708-6100
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ANALYSIS CRITERIA:
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AT&T USID: 3150

SUMMARY & RESULTS

The purpose of this analysis was to verify whether the existing structure is capable of carrying the proposed loading
configuration as specified by Sprint to AT&T. This report was commissioned by Ms. Charlotte Malone of AT&T.

All proposed transmission lines are assumed to run internal to the monopole.

TOWER SUMMARY AND RESULTS

Member Capacity Results

Monopole 85.4% Pass
Flange Plates 90.6% Pass
Flange Bolts 57.2% Pass
Base Plate 60.0% Pass
Anchor Rods 45.5% Pass

Foundation 49.9% Pass

ANALYSIS METHOD

TNXTower (Version 6.0.4.0), a commercially available software program, was used to create a three-dimensional model
of the tower and calculate primary member stresses for various dead, live, wind, and ice load cases. Selected output
from the analysis is included in Appendix B. The following table details the information provided to complete this
structural analysis. This analysis is solely based on this information and is being provided without the benefit of a
recent site visit.

DOCUMENTS PROVIDED

Document Remarks Source

Preliminary Tower Summary Sprint Co-location Document, uploaded 3113/12 Siterra
Site Lease Application Sprint Application, uploaded 3/13/12 Siterra
Tower Design PiROD Eng File #: A-il 5432-Q-81 307, dated 2/22/99 Siterra
Foundation Design PiROD Eng File #: A-115432-Q-81 307, dated 2/22/99 Siterra
Geotechnical Report WEI Project #: 2011-1602, dated 8/9/11 Siterra
Previous Structural Analysis GPD Group Job #: 2011007.90, dated 8/24/11 Siterra
Construction Drawings Atlantis Group Site #: BS23XC398-A, dated 2/22/12 Siterra
Tower Mapping Maxton Site #: MA-B0S7243A, dated 8/13/09 Siterra
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ASSUMPTIONS ---- --

This structural analysis is based on the theoretical capacity of the members and is not a condition assessment of the
tower. This analysis is from information supplied, and therefore, its results are based on and are as accurate as that
supplied data. GPD has made no independent determination, nor is it required to, of its accuracy. The following
assumptions were made for this structural analysis.

1.

	

The tower member sizes and shape are considered accurate as supplied. The material grade is as per data
supplied and/or as assumed and as stated in the materials section.

2. The antenna configuration is as supplied and/or as modeled in the analysis. It is assumed to be complete and
accurate. All antennas, mounts, coax and waveguides are assumed to be properly installed and supported as
per manufacturer requirements.

3.

	

Some assumptions are made regarding antennas and mount sizes and their projected areas based on best
interpretation of data supplied and of best knowledge of antenna type and industry practice.

4.

	

All mounts, if applicable, are considered adequate to support the loading. No actual analysis of the mount(s) is
performed. This analysis is limited to analyzing the tower only.

5.

	

The soil parameters are as per data supplied or as assumed and stated in the calculations. If no data is
available, the foundation system is not verified.

6.

	

The tower and structures have been properly maintained in accordance with TIA Standards and/or with
manufacturer's specifications.

7.

	

All welds and connections are assumed to develop at least the member capacity, unless determined otherwise
and explicitly stated in this report.

8.

	

Foundations are properly designed and constructed to resist the original design loads indicated in the
documents provided.

9. All existing loading was obtained from the provided Equipment Modification Form, the previous structural
analysis by GPD (Job #: 2011007.90, dated 8/24/11), the tower mapping by Maxton (Site #: MA-B0S7243A,
dated 8/13/09) and site photos and is considered accurate.

10. The existing loading and elevation was found to vary between the provided Equipment Modification Form and
the previous structural analysis by GPD (Job #: 2011007.90, dated 8/24/11). This report has been modeled
based on what was found within the previous structural analysis.

11.

	

All proposed transmission lines are assumed to run internal to the monopole.

If any of these assumptions are not valid or have been made in error, this analysis may be affected, and GPD Group
should be allowed to review any new information to determine its effect on the structural integrity of the tower.

3/30/2012
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DISCLAIMER OF WARRANTIES------

GPD GROUP has not performed a recent site visit to the tower to verify the member sizes or antenna/coax loading. If
the existing conditions are not as represented on the tower elevation contained in this report, we should be contacted
immediately to evaluate the significance of the discrepancy. This is not a condition assessment of the tower or
foundation. This report does not replace a full tower inspection. The tower and foundations are assumed to have been
properly fabricated, erected, maintained, in good condition, twist free, and plumb.

The engineering services rendered by GPD GROUP in connection with this Rigorous Structural Analysis are limited to
a computer analysis of the tower structure and theoretical capacity of its main structural members. All tower
components have been assumed to only resist dead loads when no other loads are applied. No allowance was made
for any damaged, bent, missing, loose, or rusted members (above and below ground). No allowance was made for
loose bolts or cracked welds.

GPD GROUP does not analyze the fabrication of the structure (including weldin. It is not possible to have all the
very detailed information needed to perform a thorough analysis of every structural sub-component and connection of
an existing tower. GPD GROUP provides a limited scope of service in that we cannot verify the adequacy of every
weld, plate connection detail, etc. The purpose of this report is to assess the feasibility of adding appurtenances usually
accompanied by transmission lines to the structure.

It is the owner's responsibility to determine the amount of ice accumulation in excess of the code specified amount, if
any, that should be considered in the structural analysis.

The attached sketches are a schematic representation of the analyzed tower. If any material is fabricated from these
sketches, the contractor shall be responsible for field verifying the existing conditions, proper fit, and clearance in the
field. Any mentions of structural modifications are reasonable estimates and should not be used as a precise
construction document. Precise modification drawings are obtainable from GPD GROUP, but are beyond the scope of
this report.

Miscellaneous items such as antenna mounts, etc., have not been designed or detailed as a part of our work. We
recommend that material of adequate size and strength be purchased from a reputable tower manufacturer.

GPD GROUP makes no warranties, expressed and/or implied, in connection with this report and disclaims any liability
arising from material, fabrication, and erection of this tower. GPD GROUP will not be responsible whatsoever for, or
on account of, consequential or incidental damages sustained by any person, firm, or organization as a result of any
data or conclusions contained in this report. The maximum liability of GPD GROUP pursuant to this report will be
limited to the total fee received for preparation of this report.
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APPENDIX A

Tower Analysis Summary Form
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APPENDIX B

RISA Tower Output File
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- GFD Group
Project

	

- Date

520 SauthMain St., Suite 2531 2012763.12 13:57:21 03/29/12
Akron, OH 44311 Client Deal ned bg

Phone: (330) 572-2100
-

AT&T MobiIil,
- J StokesPAL (330,) 572-2102

Tower Input Data

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

Tower is located in Middlesex County, Massachusetts.
Basic wind speed of 100 mph.
Structure Class II.
Exposure Category B.
Topographic Category I
Crest Height 0.00 ft.
Nominal ice thickness of 1.0000 in.
Ice thickness is considered to increase with height.
Ice density of 56 pcf.
A wind speed of 40 mph is used in combination with ice.
Temperature drop of 50 °F.
Deflections calculated using a wind speed of 60 mph.
A non-linear (P-delta) analysis was used.
Pressures are calculated at each section.
Stress ratio used in pole design is 1
Local bending stresses due to climbing loads, feedline supports, and appurtenance mounts are not considered.

Feed Line/Linear Appurtenances - Entered As Area
Description

	

Face Allow

	

Component
or Shield

	

Type

	

Leg

	

ft

	

LDF7-50A (1-5/8

	

A

	

No

	

Inside Pole

	

147.00 -2.00

	

9

	

No Ice
FOAM)

	

1/2" Ice
1" Ice

	

1/2' Fiber Cable

	

A

	

No

	

Inside Pole

	

146.00 -2.00

	

1

	

No Ice
1/2" Ice
1" Ice

	

3/4' DC Power Line

	

A

	

No

	

Inside Pole

	

146.00 -2.00

	

2

	

No Ice
1/2" Ice
1" Ice

	

1.25" Hybrid Cable

	

B

	

No

	

Inside Pole

	

137.00 - 2.00

	

3

	

No Ice
1/2' Ice
1' Ice

LDF5-50A (7/8 FOAM) C No Inside Pole 127.00 -2.00 9 No Ice
1/21cc
1' Ice

Discrete Tower Loads
Description Face

	

Offset

	

Offsets:

	

Azimuth

	

Placement

	

or

	

Type

	

Hors

	

Adjustment

	

Leg

	

Lateral
Vert
ft

	

ft
ft
ft

	

18" Flag Ball

	

C

	

None

	

0.0000

	

15100

	

No Ice

	

1.42

	

1.12

	

'
1/2" Ice

	

1.58

	

1.58

	

0.03
-lIce

	

174

	

174

	

0.03

Total
Number

Placement

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

C,AA Weight

0.82
0.82
0.82
0.15
0.15
0.15
033
033
033
1.00
1.00
1.00
0.33
0.33
033

C,44

	

CAAA

	

Weight

Front

	

Side

ft2

	

ft2 K

I



- - --_

	

-

t,lXT1JWT-----
Job

	

-
-

Page

MA3371 (3150) ACTON MAIN ST (MA0308) 2of3

GFD Group
-= Project

	

-

	

- -

	

- Date

520 SouthMain St., Suite 2531 2012763.12
-

13:57:21 03/29/12
Akron, OH 44311 Client Desi ned bg

Phone: (330) 572-2100 AT&T M b'P' J StokesFAX: (330) 572-2102

Description

	

Face

	

Offset

	

Offsets:

	

Azimuth

	

Placement

	

or

	

Type

	

Horz

	

Adjustment
Leg

	

Lateral
Vert
ft
ft
ft

	0.50

	

0.0000

	

146.00
0.00
0.00

	

0.50

	

0.0000

	

146.00
0.00
0.00

	

0.50

	

0.0000

	

146.00
0.00
0.00

	

0.50

	

0.0000

	

146.00
0.00
-3.00

	

0.50

	

0.0000

	

146.00
0.00
-3.00

	

0.50

	

0.0000

	

146.00
0.00
-3.00

	

0.50

	

0.0000

	

146.00
0.00
-3.00

	

0.50

	

0.0000

	

137.00
0.00
0.00

	

0.50

	

0.0000

	

137.00
0.00
0.00

	

0.50

	

0.0000

	

137.00
0.00
0.00

	

0.50

	

0.0000

	

127.00
0.00
0.00

	

0.50

	

0.0000

	

127.00
0.00
0.00

	

0.50

	

0.0000

	

127.00
0.00
0.00

	

0.50

	

0.0000

	

137.00
0.00
0.00
0.50

	

0.0000
0.00
0.00

	

0.0000

	

145.00

	

No Ice
1/2" Ice
1"Ice

	

0.0000

	

135.00

	

No Ice
1/2" Ice
1"Ice

	

0.0000

	

125.00

	

No Ice

137.00 No Ice
1/2" Ice
1" Ice

ft

	

ft2

	

ft2

	

K

1/2" Ice
1" Ice

No Ice
1/2" Ice
1" Ice

No Ice
1/2" Ice
1" Ice

No Ice
1/2" Ice
1"Ice

No Ice
1/2" Ice
1" Ice

No Ice
1/2" Ice
1" Ice

No Ice
1/21cc
1" Ice

No Ice
1/2" Ice
1" Ice

No Ice
1/2" Ice
1" Ice

No Ice
1/2" Ice
1" Ice

No Ice
1/2" Ice
1" Ice

No Ice
1/2" Ice
1" Ice

No Ice
1/2" Ice
1" Ice

No Ice
1/2" Ice
1" Ice

No Ice
1/2" Ice
1" Ice

CI4A

	

CAAA

	

Weight

Front

	

Side

10.51
10.51
10.51
20.34
20.34
20.34
8.54
8.54
8.54
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

10.51
10.51
10.51
20.34
20.34
20.34
8.54
8.54
8.54
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

0.00
0.00

1/2" Ice
1" Ice

	

0.00

	

0.00

	

0.00

	

0.00

28" x 10' Stealth Canister

	

C

	

None

48' dia. x 10' Stelath Cylinder

	

C

	

None

24" x 10' Stealth Canister

	

C

	

None

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

	

A

	

From Leg
WI Mount Pipe

AM-X-CD-16-65-OOT-RET

	

B

	

From Leg
w/ Mount Pipe

AM-X-CD-16-65-OOT-RET

	

C

	

From Leg
w/ Mount Pipe

(2) RRUS-11

	

A

	

From Leg

(2) RRUS-11

	

B

	

From Leg

(2) RRUS-11

	

C

	

From Leg

DC6-48-60-18-8F

	

C

	

From Face

APSVXPP18-C-A20 w/

	

A From Leg
mount pipe

APSVXPP18-C-A20 w/

	

B

	

From Leg
mount pipe

APSVXPP18-C-A20 w/

	

C

	

From Leg
mount pipe

Unknown Panel

	

A From Leg

Unknown Panel

	

B From Leg

Unknown Panel

	

C From Leg

800MHzRRHw.Notch

	

A FromLeg
Filter

800MHzRRHw.Notch

	

B FromLeg
Filter

Filter

0.18
0.35
0.53
0.30
0.60
0.99
0.15
0.30
0.45
0.07
0.13
0.20
0.07
0.13
0.20
0.07
0.13
0.20
0.06
0.08
0.11
0.06
0.08
0.11
0.06
0.08
0.11
0.02
0.04
0.06
0.08
0.14
022
0.08
0.14
0.22
0.08
0.14
0.22
0.07
0.11
0.17
0.07
0.11
0.17
0.07
0.11
0.17
0.05
0.07
0.10
0.05
0.07
0.10

0.07
0.10

0.0
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Leg

	

Lateral
Vert

ft

	

0 ft

	

ft2

	

ft2

ft
ft

	(2)1900MHz ERU

	

A

	

From Leg

	

0.50

	

0.0000

	

137.00

0.00
0.00

	

(2)1900MHz ERU

	

B

	

From Leg

	

0.50

	

0.0000

	

137.00

0.00
0.00

	

(2) 1900 MHz RRU

	

C

	

From Leg

	

0.50

	

0.0000

	

137.00

0.00
0.00

	

GPS-TMG-HR-26N

	

A From Leg

	

0.50

	

0.0000

	

137.00

0.00
0.00

DTMABP7819VG12A

	

A

	

From Leg

	

0.50

	

0.0000

	

146.00

0.00
-3.00

DTMABP7819VG12A

	

B

	

From Leg

	

0.50

	

0.0000

	

146.00

0.00
-3.00

	

DTMABP78I9VGI2A

	

C

	

From Leg

	

0.50

	

0.0000

	

146.00
0.00
-3.00

Critical Deflections and Radius of Curvature - Service Wind

Description

	

Face

	

Offset

	

Offsets:

	

Azimuth

	

Placement

or

	

Type

	

Hoz Adjustment
Ck4A

	

C,44

	

Weight

Front

	

Side

K

No Ice

	

0.00
1/21cc

	

0.00
lIce

	

0.00
No Ice

	

0.00
1/2" Ice

	

0.00
1" Ice

	

0.00
No Ice

	

0.00
112" Ice

	

0.00
1" Ice

	

0.00
No Ice

	

0.00
112" Ice

	

0.00
1"Ice

	

0.00
No Ice

	

0.00
1/21cc

	

0.00
1"Ice

	

0.00
No Ice

	

0.00
1121cc

	

0.00
1"Ice

	

0.00
No Ice

	

0.00
1/2" Ice

	

0.00
1"Ice

	

0.00

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

0.04
0.06
0.08
0.04
0.06
0.08
0.04
0.06
0.08
0.00
0.00
0.01
0.02
0.03
0.04
0.02
0.03
0.04
0.02
0.03
0.04

Elevation Appurtenance

ft
	151.00

	

18F1agBall

	

146.00

	

AM-X-CD-16-65-OOT-RET wI
Mount Pipe

	

145.00

	

28" x 10' Stealth Canister

	

137.00

	

APSVXPPI 8-C-A20 w/ mount pipe

	

135.00

	

48' dia. x 10' Stelath Cylinder

	

127.00

	

Unknown Panel

	

125.00

	

24" x 10' Stealth Canister

Radius of
Curvature

ft

45

	

17.386

	

1.3908

	

0.0000

	

52798

45

	

16.223

	

1.3851

	

0.0000

	

52798

Section Capacity Table

øPJk',.

	

%

K

	

Capacity

	

Fail

	Pipe6.625x0.432

	

1

	

-1.34

	

317.71

	

9.9

	

Pass

	

Pipe 6.625x0.432

	

2

	

-2.82

	

317.71

	

39.5

	

Pass

	

Pipe6.625x0.432

	

3

	

-3.80

	

317.71

	

85.4

	

Pass

P24x375

	

4

	

-7.66

	

1052.07

	

24.5

	

Pass

P24x375

	

5

	

-12.28

	

1052.07

	

53.9

	

Pass

P30x.375

	

6

	

-17.14

	

1311.06

	

56.8

	

Pass

P36x375

	

7

	

-21.90

	

1490.10

	

55.4

	

Pass
Summary

Pole (L3)

	

85.4

	

Pass

	

RATING = 854

	

Pass

Section

No.
LI

	

150-140

L2

	

140-130

L3

	

130-120

L4

	

120-90

L5

	

90-55

L6

	

55-25

L7

	

25-0

Elevation

ft

Component
Type

Pole
Pole
Pole
Pole
Pole
Pole
Pole

Ccv.
Load
Comb.

Deflection

in

Tilt Twist

0

15.933
13.6Z7
13.067
11.085
10.668

1.3831
1.3438
1.3188
1.0548
0.9498

0.0000
0.0000
0.0000
0.0000
0.0000

52798
3882
2512
1620
1874

45
45
45
45
45

PCriticalSize
Element

	

K



150' Flagpole. Structural Evaluation
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APPENDIX C

Tower Elevation Drawing

3/30/2012
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GPD Group FthMA33715)ACTONMAINSTAOI
I

	

520 South Main St., Suite 2531 2012763.12
rn) GRCt P

	

Akron, OH 44311 AT&T Mobilf DhiJ Stoke 1 ICeastg Bagneers

	

Phone: @30) 572-2100
Ce

	

A-222-G Dete: 029I12

	

I te NTS
FAX: (330) 572-2102 tl,

0l2O12t2O1276312tTNXl3i5O 5s&eS
Dwg No. E-1

	

I

DESIGNED APPURTENANCE LOADING
TYPE ELEVA11ON . .

	

TYPE ELEVATION
Re9 BaIl 151 APSVXPPI8-C-A25wlmount pipe 137

AM-X-CO-16-65-raT-RETw/Mourd 146

	

- 1IXERifrCrAWL1fl21D1Pi 137

80Nfl1zRRHw Nth FIller 137_________________
SM-X-CO-16-65-raT-RETw/Mours

___________
146 550 MJIZ RRII

	

. NC4d1 FIlter 131
e

Soc Mlz RRH w Ni Alter 137
AM-X-CO-16-65-OOT-REFw/Mourt

Fe
146

1l IftIz RRU 137

RRU S-il 900 MIz RRU
______________________

137

RRU S-il
900 Ift4z RRU

______________
137

RRUS-i1 t-ThIG-HR-28N 137

DC648-55- 18-SF
___________

lVXPP18-C-A

	

W/ meant pipe 137

OTMABP78IGVG1ZA

___________
a.x 10 Stetath C>Iunder

_______
135

rMAsP781IG12A

___________________
nl,nownPa,el

____________
127

TMABP7819VG12A
__________

n.nownPa,el___________________ 127_____________

29x 1

	

Stealth Ca,ieter
nonPanet
__________________ 127____________

10 Stealth Canister 125

A53-B-42

GRADE
42 ksi 63 ket

MATERIAL STRENGTH
Fu GRADE

	

Fy

	

I

	

Fu

TOWER DESIGN NOTES
1. Tower is located in Middlesex County, Massachusetts.
2. Tower designed for Exposure B to the TIA-222-G Standail.
3. Tower designed for a 100 mph basic wind in accordance with the TIA-222-G Standard.
4. Tower is also designed for a 40 mph basic wind with 1.00 in ice. Ice is considered to

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

55.0 ft

ALL REACTIONS
ARE FACTORED

AXIAL

42K

SHEAR

	

MOMENT
2K

	

156 kip-ft

TORQUEOkIp-ft
40 mph WND - 1.0000 in ICE

AXIAL
22K

MOMENT
722 klp-fi

TORQUE 0 klp-fi
REACTIONS- 100 mph IMND

9iI

0



Feedline Distribution Chart
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1
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0120120012763\12\ThtXl3150
Dw No. E-7

	

1



'FIag1e - StruizaI Evaluation AT&T USID: 3150

APPENDIX D

Flange Plate Analysis
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Existing Flange Connection®

	

25
MA3371 (3150) ACTON MAIN ST(MA0308)

çp1) 2012763.12

OT Mocnent=
Axial =

Shear =
Axceptaide

	

_______
I

	

Ralio=I 105 0%I

kr
kips

52W35
1714
7 23

Flantte Bolts
#9085=

BoO TOpe =

Threads Inchided? =

Bolt Diameter=
BoO Circle =

=

=

Upper Flan9o Plate
Location

Plate Strength (F,)
External

36 ksi

Plate Tensile (F) 58 kst

Plate Thickness =
Cider Diameter =

1.25
36

in
in

+,- 09

wcaic 13.75 in

wmax=
w=

21.04
13.75

In
In

Z 5.37 iri

M=

4,M,
108.00

173.9947

k-in

kin

UPCapaclty

	

62.1% OK

Upparstlffenars
Contpiraton 1

	

l1loneI

in
in

24
A325

Yes

33
0 75

0 75

Tension & Shear (tlA-222-G-1, Section 4 9.6)

120 hot

in'

tn.

Rips

hips

hips

kips

0165398

31 81

54.54

030

31171

Flymg Action Check

Max Comp on Bolt =
Shear Capacity =

Tensile Capacity =

interaction Capacity =

Bolt Capaclty

	

57.2% OK

Shalt Diam. (Upper) =
Thickness (Upper)=

6 of Sides ( Upper) =
F, (Upper) =

Shaft Diem (Lower) =6 in
Thickness (Lower)=5 in

9 of Sides )Lower) =_________
FILower)={

	

42 ksi
Round

kips3260
09%

57 2%
327%

Pole lnformatt,

in

In

ksi

LP Capacity = 53.8% OK

Location =
Plate Strength (F,) =

Plate Thickness =
Hole Diameter =

Pole lamer Diameter =

w=

z=

Confipiratlon =1

	

Nonel

	

I
Lower StlffenersLower Flanpe Plate

ksi

in
in
in

in
in
In'

k-In

k-in

internal

36

1 25
30

35.25

1.13

4 61
180

36.67

58.39865

GPO F1rnn PIG!5 Slrcis (tov Gi Vi P7
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oectu0n @ -

MA3371 (3150) ACTON MAIN ST (MA0308)
CP)

	

P

	

2012763.12

	0 r Moment

	

228.75 1c8

	

hxial

	

1228 hips

	

Shear =

	

5.91 kips
ceptabIe Stress

Rallo= 1050%I

Flange Bolts
#Bofts=

Boft Type =
Threads included?

Boft Diameter =
Bat Circle =

4', =

Upper Flange Plate
Location =

Plate Strength (F,)=
External

36 koi

Plate Tensile (F) = 58 koi
Plate Thickness =
Outer Diameter =

I 25
30

in
in

$i= 09

Wcalc = 12.37 in

wrnax=
w=

2084
1237

in
in

Z= 483 iri

M=

$M,=
9237

156.5492

k-in

k-In

LIP Capacity

	

59.0% OK

Upparlffeners

Conflenrallon =

n
n

20

A325

Yes

27

0 75

0 75

Tenses, & Shear (IIA-222-G-1. SectIon 4 96)
120 kst

in

in

kips

kips

hips

kips

0785398

0 606

31 81

5454

0.30

2859

P,ya,g Actmn Check

Max Comp on Ball =
Shear Capacity =

Tensile Capacity =
Interaction Capac6y=

Bolt CapacIty

	

52.4% OK

Shall Diam. (Upper) =

Thickness (Upper)=
#ofSides(Upper)

F, (Upper) =

Shalt Diem (lower) =
Thickness (lower)=
U Sides (lower) =

F (Lower) =

=1]!. 5. SZrRfl-G

	

..1 if

kips2982
09%

524%
27 5%

Pole information

in

in

24

03751

ksi
Round

in
in

Round
42

30]

ksi

Location =
Plate Strength (F,)

Plate Thickness =
Hole Diameter =

Psie lunar Diameter =

w=
z=

=

Internal
36

1 25
24

2925

113

4 59
1.79

3354

5815014

Lower Flange Plate
ConUquration =1

	

Nonel

	

I
Lower Stlffeners

ksi

in
in
in

in

in
in'

k-in

k-in

I

LP CapacIty

	

577% OK



Existing Flange Connection

	

90
MA3371 (3150) ACTON MAIN ST (MAO3OB)

GPfl Rfl r

	

2012763.12

OT Moment= 14824 k'ft

Mal _766 lips

Shear

	

4 32 kips

Pcceptabte Siressi
Re8o= 105 0041

Upper Flange Plato

	

-
Location =

Plate Strength (Fr) =
Internal

lid
Plate Tendle (F)= 58 lcd

Plate Thickness =
Hole Diameter =

1 35
18

in
in

4'i= 09
Pole lonerDtarneter= 2325 in

e=
w

1.13
457

In

in

Z= 178 n'

P4, =

414, =

24.34
5777739

k-in

k-in

UP Capacity

	

42.1% OK

UpperStifliners
Configuration =1

	

RoOd

Flange Bolts
	#Bo9s

	

16

	

Bo6Tpe

	

A325

	

Threads Inctided? =

	

Yes
	809 Dlameter

	

1

	

BoftCircle

	

21

	

+

	

0.75

	

k=

	

075

Tension & Sheer (TIA-222-G-f, Sectk,n 496)
120! lcd

in
in'

lops
kips
kips
lops

0785398
0 606
31 81
5454
027

2068

in

in

Plyvig Acl,in Check

Max Corep onBoli
Slicer Capacity =

Tensile Capacity =
Interaction Capacity"

Bolt Capacity

	

37.9% 01<

Shalt Diem (Upper)
Thickness (Upper)=

it of Sides (Upper) =
F (Upper) =

Shalt Diam (Lower) =
Thickness (Lower)=

it of Sides (Lower) =
F(Lower) =

Lower Flanpe Plate
Location Inlema

Plate Strength (Fr) = 36 ksi
Plate Thickness = I 25 in

Hole Diameter = 18 in
Pole loner Diameter 2325 In

a" 'i13 ,n
w" 457 in

Z= l7ti ini
M,, 2434 k-In

4,14, 57 77739 k-in
L.P Capacity =

	

42.1% 01<

Configuration =1

	

Nonel
Lower Stlffeners

kips21 64
0 8%

379%
14 4%

Pole Information
n

0

24
0375

Round
42 ka

n

n0 375
Round

42 ksi

GPV FiVng Fbi . Si,,,, iRs, 0 VI 07
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Anàhór Rod and Base Plate Stresses, TIA-222-G-1 -
MA3371 (3150) ACTON MAIN ST (MA0308j

GPD GROUP

	

2012763.12

Overturning Moment =
Axial Force =

Shear Force =
Acceptable Stress__________

Ratio =

	

105.0%I

722 00
2200
800

k*ft

k
k

Anchor Rods

	

-
(Section 4.9.9, TIA-222-G-1)
Number of Rods = 28

08
Rod Ultimate Strength (F) = 150 kst

Base Plate Detail Type* = d
Rod Circle = 39 in

Rod Diameter = 1 in
Net Tensile Area = 0.61 in2

Max Tension on Rod = 30.94 kips
Max Compression on Rod = 32.51 kips

= 32.51 kips
V, = 0.29 kips

'1= 0.50
72.72 kips

Anchor Rod Capacity =

	

45.5%

*This analysis assumes the clear distance
from the top of the concrete to the bottom of
the leveling nut is less than the diameter of
the anchor rod. Notify GPD Group
immediately if existing field conditions do
not mt this sstimntinn

Stiffeners
Configuration 1

	

NoriiI

Base Plate
Location = External

Plate Strength (Fy) = 36 ksi
0.9

Outside Diameter = 42.125 in
Plate Thickness = 1.25 in

wcalc = 15.00 in
wmax = 25.38 in

w 15.00 in
Z = 5.86 in3

M, = 113.95 k-in
pM, = 189.84 k-in

BP Capacity =

	

60.0% OK

Pole
Pole Diameter = 36 i

N umber of Sides Round
Thickness 0.375 in

Pole Yield Strength = 42 ksi

GPD Ro rd Barr PIat Stress Re G) V; 07r



Mat Foundation Analysis
MA3371 (3150) ACTON MAIN ST (MA0308)
2012763.12

GPD GROUP

General Info

x

Controlling Capacity

	

16.8% Pass

Bearing Summary

Qxmax

	

3.16

	

ksf
Qymax

	

3.16

	

ksf
Qmax @ 45

	

3.90

	

ksf

	

0(Iit Gro, 23.30

	

ksf

Overturning Summary (Required FS=1.O)

	2.00

	

1.0

	

2.00

	

^1.0

	

Controlling Capacity - 19.9%

	

Pass

FS(ot)x
FS(ot)y

Load Case
1.20+1.6W
1.20+1.6W
1.20+1.6W

Load Case

0.90^1.6W
0.90^1.6W

Rebar Fy
Concrete Fc

Clear Cover
Reinforced Top & Bottom?

Pad Reinforcing Size

Pad Quantity Per Layer
Pier Rebar Size

Pier Quantity of Rebar

GPO Mat Foundation Analysis - ViOl

TIA-222-G
Rock

Mono Pad

Round

Yes
105

Granular
125 pcf

36
Net
30 ksf
99ft
3 ft

Code
Bearing On

Foundation Type

Pier Type

Reinforcing Known
Max Capacity

Tower Reactions
Moment, M

Axial, P
Shear, V

Pier Diameter, 0

Pad Length, L
Pad Width, W

Pad Thickness, t
Depth, D

Height Above Grade, HG

Soil Properties

Soil Type
Soil Unit Weight

Angle of Friction, 0
Bearing Type

Ultimate Bearing
Water Table Depth

Frost Depth

722 k-ft

22k
Bk

Pad & Pier Geometry
45

	

ft

14

	

ft
14

	

ft
25

	

ft
85

	

ft

05

	

ft

Pad & Pier Reinforcing


