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engineering & surveying

February 4, 2013

Connecticut Siting Council

Ten Franklin Square

New Britain, CT 06051

Attn: Ms. Linda Roberts, Executive Director

Re: 370 Rockland Road, Guilford, CT l 3

Dear Ms. Roberts, CONNECTICUT

On behalf of Sprint Nextel Corporation ("Sprint") “Q{&NQQQ%NQE an original and
two (2) copies of Sprint's Notice of Exempt Modification for Proposed Modifications to an
Existing Telecommunications Facility located at the above-referenced site.

| also enclose herewith a check in the amount of $625.00 representing the fee for the
Notice of Exempt Modification.

If you have any questions, please feel free to contact me.

Thank you,

w Ll

Name: David Weisman

Vertical Development LLC, an authorized representative of Sprint Nextel
Vertical Development LLC

7 Sycamore Way, Unit 1

Branford, CT 06405

Phone — 401-743-9011

Fax — 401-633-6202

DWeisman@uverticaldevelopmentlic.com

CC: Mr. Joe Mazza, First Selectman
Town of Guilford
Town Hall
31 Park Street
Guilford, CT 06437

CT33XC087 - 370 Rockland Road, Guilford, CT



Notice of Exempt Modification
370 Rockland Road, Guilford, CT

Sprint Nextel Corporation ("Sprint') submits this Notice of Exempt
Modification to the Connecticut Siting Council ("Council") pursuant to Sections
16-50j-73 and 16-50j-72(b) of the Regulations of Connecticut State Agencies
(“Regulations”) in connection with Sprint’s planned modification of antennas
and associated equipment on an existing 158.5’ monopole tower located at 370
Rockland Road in the Town of Guilford. More particularly, Sprint plans to
upgrade this site by adding 4G LTE technology to its facilities. The proposed
modifications will not increase the tower height, extend the boundaries of the
tower site, increase noise levels at the tower site boundary by six (6) decibels,
or add radio frequency sending or receiving capability which increases the total
radio frequency electromagnetic radiation power density measured at the tower
site boundary to or above the standard adopted by the State Department of
Environmental Protection pursuant to Connecticut General Statutes § 22a-162.

To better meet the growing voice and data demands of its wireless
customers, Sprint is upgrading their network nationwide to include 4G
technology, which will provide faster service and better overall performance.
Pursuant to the 4G upgrade at this site, Sprint will add antennas, install RRHs
and notch filters, and install related equipment to its equipment area within
the fenced compound at the base of the tower.

The 158.5’ monopole tower located at 370 Rockland Road in the Town of
Guilford (lat. 41° 23’ 48.66", long. 72° 41' 19.71”) is owned by SBA
Communications Corporation. It is in an approx. 2,400 square foot fenced
compound. Sprint currently has six (6) antennas (two (2) per sector) with a
centerline of 147’ installed on the tower. Sprint's base station equipment is
located adjacent to the base of the tower within the fenced compound. A site
plan depicting this is attached.

Sprint plans to add three (3) RFS APXVSPP18-C-A20 antennas, one (1)

per sector, all with a centerline of 147’. Connected to each new RFS antenna
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will be one (1) ALU 800 MHz RRH with one (1) ALU 800 MHz notch filter
attached to it and one (1) ALU 1900 MHz RRH, all of which will be located
behind the antenna on a ring mount. After the new antennas have been tested
and are deployed on-air, the six (6) previously existing antennas will be
removed. The height of the monopole will not need to be increased. Sprint also
plans to install a new fiber junction box on a new H-frame and a new Ciena
equipment enclosure into their equipment space within the tower compound’s
fenced border, and to retrofit or replace the existing BTS cabinet. The
compound’s boundaries will not need to be extended. Other than brief,
construction-related noise, these modifications will not increase noise levels at
the tower site boundary by six (6) decibels.

SBA Communications Corporation commissioned Vertical Solutions, Inc.,
to perform a structural analysis of the tower and foundation to verify that they
can support the proposed loading. According to this analysis, the tower and
foundation “[W]ill satisfy the structural strength requirements of TIA/EIA-222-
F-1996, Structural Standard for Steel Antenna Towers and Antennas
Supporting Structures (industry standard) and the 2005 Connecticut Building
Code (local building code) for:

e 80-mph fastest mile basic wind speed

e 74-mph fastest mile basic wind speed with 1/2-in radial ice”
(see the first page of Rigorous Structural Analysis, January 30, 2013). The
tower is rated at 100.4% of its capacity (see first and eighth page of Rigorous
Structural Analysis, January 30, 2013). Sprint commissioned EBI Consulting
to perform a structural assessment of the existing mounting system. They
concluded that the existing mounting system is “[Clapable of supporting the
existing and proposed equipment without causing an overstress condition in
the mounting system” (see the second page of Structural Assessment Letter,
August 24, 2012).

The proposed modifications will not add radio frequency sending or

receiving capability which increases the total radio frequency electromagnetic
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radiation power density measured at the tower site boundary to or above the
standard adopted by the State Department of Environmental Protection
pursuant to Connecticut General Statutes § 22a-162. A radio frequency
emissions analysis prepared by EBI Consulting indicates that the proposed
final configuration (including other carriers on the tower) will emit 34.783% of
the allowable FCC established general public limit sampled at the ground level
(see the 5th page of Radio Frequency Emissions Analysis Report - Evaluation of
Human Exposure Potential to Non-Ionizing Emissions, September 2, 2012).
Emission values for the Sprint antennas have been calculated from the sample
point, which is the top of a six foot person standing at the base of the tower.
Emissions values for additional carriers were based upon values listed in
Connecticut Siting Council active database (see the 3rd and 4th page of Radio
Frequency Emissions Analysis Report - Evaluation of Human Exposure
Potential to Non-lonizing Emissions, September 2, 2012). The information
used in the report was analyzed as a percentage of current Maximum
Permissible Exposure (% MPE) as listed in the FCC OET Bulletin 65 Edition 97-
Oland ANSI/IEEE Std C95.1 (see the second page of Radio Frequency
Emissions Analysis Report - Evaluation of Human Exposure Potential to Non-
Ionizing Emissions, September 2, 2012).

In conclusion, Sprint’s proposed modifications do not constitute a
modification subject to the Council's review because Sprint will not change the
height of the tower, will not extend the boundaries of the compound, will not
increase the noise levels at the site, and will not increase the total radio
frequency electromagnetic radiation power density at the site to levels above
applicable standards. Therefore, Sprint respectfully requests that the Council
acknowledge that this Notice of Exempt Modification meets the Council’s

exemption criteria.
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WEBI Consulting

environmental | engineering | due diligence

RADIO FREQUENCY EMISSIONS ANALYSIS REPORT
EVALUATION OF HUMAN EXPOSURE POTENTIAL
TO NON-IONIZING EMISSIONS

Sprint Existing Facility

Site ID: CT33XC087

Guilford / Durham Road
370 Rockland Road
Guilford, CT 06437

September 02, 2012

21 B Street Burlington, MA 01803 Tel: (781) 273 2500 Fax: (781) 273.3311
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September 02, 2012

Sprint

Attn: RF Engineering Manager

1 International Boulevard, Suite 800
Mahwah, NJ 07495

Re: Emissions Values for Site CT33XC087 — Guilford / Durham Road

EBI Consulting was directed to analyze the proposed upgrades to the existing Sprint facility located at
370 Rockland Road, Guilford, CT, for the purpose of determining whether the emissions from the
proposed Sprint equipment upgrades on this property are within specified federal limits.

All information used in this report was analyzed as a percentage of current Maximum Permissible
Exposure (% MPE) as listed in the FCC OET Bulletin 65 Edition 97-01and ANSI/IEEE Std C95.1. The
FCC regulates Maximum Permissible Exposure in units of microwatts per square centimeter (W/cm2).
The number of WW/cm?2 calculated at each sample point is called the power density. The exposure limit
for power density varies depending upon the frequencies being utilized. Wireless Carriers and Paging
Services use different frequency bands each with different exposure limits, therefore it is necessary to
report results and limits in terms of percent MPE rather than power density.

All results were compared to the FCC (Federal Communications Commission) radio frequency exposure
rules, 47 CFR 1.1307(b)(1) — (b)(3), to determine compliance with the Maximum Permissible Exposure
(MPE) limits for General Population/Uncontrolled environments as defined below.

General population/uncontrolled exposure limits apply to situations in which the general public may be
exposed or in which persons who are exposed as a consequence of their employment may not be made
fully aware of the potential for exposure or cannot exercise control over their exposure. Therefore,

members of the general public would always be considered under this category when exposure is not
employment related, for example, in the case of a telecommunications tower that exposes persons in a
nearby residential area.

Public exposure to radio frequencies is regulated and enforced in units of microwatts per square
centimeter (uW/cm?). The general population exposure limit for the cellular band is approximately 567
uW/cm?, and the general population exposure limit for the PCS band is 1000 pW/cm® Because each
carrier will be using different frequency bands, and each frequency band has different exposure limits, it
is necessary to report percent of MPE rather than power density.

03 Tel: (781) 273.2500 Fax: (781) 273.3311
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Occupational/controlled exposure limits apply to situations in which persons are exposed as a
consequence of their employment and in which those persons who are exposed have been made fully
aware of the potential for exposure and can exercise control over their exposure. Occupational/controlled

exposure limits also apply where exposure is of a transient nature as a result of incidental passage through
a location where exposure levels may be above general population/uncontrolled limits (see below), as
long as the exposed person has been made fully aware of the potential for exposure and can exercise
control over his or her exposure by leaving the area or by some other appropriate means.

Additional details can be found in FCC OET 65.

CALCULATIONS

Calculations were done for the proposed upgrades to the existing Sprint Wireless antenna facility located
at 370 Rockland Road, Guilford, CT, using the equipment information listed below. All calculations were
performed per the specifications under FCC OET 65. All calculations were performed assuming the main
lobe of the antenna was focused at the base of the tower to present a worst case scenario. Actual values
seen from this site will be dramatically less than those shown in this report. For this report the sample
point is the top of a 6 foot person standing at the base of the tower.

For all calculations, all emissions were calculated using the following assumptions:

1) 2 CDMA Carriers (1900 MHz) were considered for each sector of the proposed installation.

2) 1 CDMA Carrier (850 MHz ) was considered for each sector of the proposed installation

3) All radios at the proposed installation were considered to be running at full power and were
uncombined in their RF transmissions paths per carrier prescribed configuration. Per FCC
OET Bulletin No. 65 - Edition 97-01 recommendations to achieve the maximum anticipated
value at each sample point, all power levels emitting from the proposed antenna installation
are increased by a factor of 2.56 to account for possible in-phase reflections from the
surrounding environment. This is rarely the case, and if so, is never continuous.

4) For the following calculations the sample point was the top of a six foot person standing at
the base of the tower. The actual gain in this direction was used per the manufactures
supplied specifications.

5) The antenna used in this modeling is the RFS APXVSPP18-C-A20. This is based on
feedback from the carrier with regards to anticipated antenna selection. This antenna has a
15.9 dBd gain value at its main lobe at 1900 MHz and 13.4 dBd at its main lobe for 850
MHz. All calculations were performed assuming the main lobe of the antenna was focused at
the base of the tower to present a worst case scenario.

21 B Street " Burlington, MA 01803 fel: (781) 273.2500 Fax: (781) 273.3311
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6) The antenna mounting height centerline of the proposed antennas is 147.9 feet above ground
level (AGL)

7) Emissions values for additional carriers were taken from the Connecticut Siting Council
active database. Values in this database are provided by the individual carriers themselves.

All calculation were done with respect to uncontrolled / general public threshold limits

w
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WEBI Consulting

environmental | engineering | due diligence

Summary

All calculations performed for this analysis yielded results that were well within the allowable limits for
general public exposure to RF Emissions.

The anticipated Maximum Composite contributions from the Sprint facility are 11.113% (3.704% from
each sector) of the allowable FCC established general public limit considering all three sectors
simultaneously sampled at the ground level.

The anticipated composite MPE value for this site assuming all carriers present is 34.783% of the
allowable FCC established general public limit sampled at the ground level. This is based upon values
listed in the Connecticut Siting Council database for existing carrier emissions

FCC guidelines state that if a site is found to be out of compliance (over allowable thresholds), that
carriers over a 5% contribution to the composite value will require measures to bring the site into
compliance. For this facility, the composite values calculated were well within the allowable 100%
threshold standard per the federal government

Scott Heffernan

RF Engineering Director
EBI Consulting

21 B Street
Burlington, MA 01803
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January 30, 2013
Mr. Dwayne Lyerly Vertical Solutions, Inc.
SBA Communications Corporation PO Box 579
5900 Broken Sound Parkway NW Holly Springs, NC 27540
Boca Raton, FL 33487-2797 (888) 321-6167
(919) 557-0555 operations(d/;verticalsolution_s_—inc‘com
Subject Rigorous Structural Analysis
Carrier Designation Sprint/Nextel, Reconfiguration — Overlap
Site Number: CT33XC087
Site Name: West Haven-rt 15
SBA Designation Site Number: CT46139-A
Site Name: West Haven-rt 15/Woodbridge
JIRA Ticket: SBA-186
Engineering Firm Designation Vertical Solutions Project: 122449.01, Revision 0
Site Data 370 Rockland Road, Guilford, New Haven County, CT 06437

Latitude: N41° 23! 48.60"+; Longitude: W072° 41' 19.70"+
Elevation: 372 ft+,
158.5-ft Self Supporting Pole Structure (Monopole)

Dear Mr. Lyerly,

To your request, we present our structural analysis. Our work indicates that with the proposed appurtenance
configuration, the tower and foundation will satisfy the structural strength requirements of ANSI/TIA-222-F -1996,
Structural Standard for Steel Antenna Towers and Antenna Supporting Structures (industry standard) and the 2005
Connecticut Building Code (local building code) for:

e 80-mph fastest mile basic wind speed
® 74-mph fastest mile basic wind speed with 1/2” radial ice

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

We trust you find our work satisfactory. Please do not hesitate to call should you have any questions.

Ml st

Sincerely,

Matthew E. Reeves, P.E. % Michael L Lag,.s_iter,_S.E.,‘ P_.E., C.W.IL
Civil Enginger %,/’:’)Oxg-{/C.EN's.eo'Gé‘/\\\\\ anl)lrcel:il(;lelnl?ngrneex, Civil Engineer, Certified Weld Inspector
Reviewed by: AVF ”//,,:/S:';s:/ONA\_E\‘“\“\\\\\\ CT PE License No.: 25064

SR 01/31/2.01%

2002 Production Drive, Apex, NC 27539 Ph: (888) 321-6167 Fax: (919) 321-1768 opcrations@verticalsolutions—inc.com
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158.5-f1 Self-Supporting Pole Structure (Monopole)
VSi Project 122449.01, Revision 0

January 30, 2013
SBA No. CT46139-4

Page 2 of 2
Table 1: Existing, Proposed and Reserved Appurtenance Configuration
Elevation , . <
(AGL, ft) Carrier Mount Equipment Coax Location
(6) Andrew DB846F65ZAXY
. (3) Antel BXA-70063/6CF (12) 1 5/8 Inside
157 Verizon (3) T-Arms (4) Antel BXA-171063/8BF 6)158 | Outside
(2) Antel BXA-171063/12BF
(6) Andrew 980F90T4E-M (6)15/8 Inside
47 (3) T-Arms (3) RFS APXVSPPI8-C-A20
(3) 1900 RRH (25 MHz)
Sprint/Nextel (3) 800 RRH -
145 Collar (3) External Notch Filter G114 Ouiside
(6) 1900 ACU-A20-N
(3) 800 ACU-A20-N
(6) Kathrein AP14/17-
137 AT&T (3) T-Arms 880/1940/088D/ADT/XXP (12) 1 5/8 Inside
(12) TMAs
72 Sprint/Nextel Stand Off (1) GPS 1.2 Outside

1. See QP-P layout for details.

Table 2: Tower Structure Results, Percent Capacity Utilized

Elevation (ft) Shaft Result Connections Result
158.510 148.5 19 0. K. 14 0.K
148.5 to 94.59 98 0. K. - -
94.59 to 46.59 98 0.K. - -
46.59 t0 0 100 0. K. 96 0. K.
Table 3: Foundation Results, Percent Capacity Utilized
Component Design Analysis Percent Utilized Result
Bearing (psf) 8000 2388 30 0. K.
Overturning (kip-ft) 4404 4060 92 0. K.
Sliding (kip) 86 37 43 0. K.
Attachments:

e Project History

Sheet QP-P, Coax configuration plan

Program input and output — wind

Tower improvement calculations

Sheet FPL, Flange plate layout

Flange plate and flange bolt calculations

Sheet BPL, Base plate layout

Base plate and anchor rod calculations
Foundation analysis

Tower improvement drawings [For Construction]

2002 Production Drive, Apex, NC 27539 Ph: (888) 321-6167 Fax: (919) 321-1768 operations@verticalsolutions-inc.com
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A(INSIDE) = 1227.85 SQ IN
A (COAX)=92.37 SQ IN
FILL RATIO = 8%

MAXIMUM FILL AT 137 FT
A(INSIDE) = 373.83 SQ IN
A (COAX)=92.37 SQIN
FILL RATIO =25%

@0®®°

(3) 1 1/4 PROPOSED
(6) 1 5/8 EXISTING
TO 147 FT

(1) 1/2 EXISTING
TO72FT

(18) 1 5/8 EXISTING
TO 157 FT
(VERIZON)

(12) 1 5/8 EXISTING
TO 137 FT
(AT&T)

(SPRINT/NEXTEL)

COAX CONFIGURATION PLAN - 72FT

SCALE: 1-1/2" = 1’=0"

PROJECT INFORMATION:

WEST HAVEN-RT15/

WOODBR'DGE o |-28-13 | PSAR

Issued For:

REV | DATE:
CT46139-A

[orawN BY:  MER | CHECKED BY: AVF

PLANS PREPARED FOR:

5900 Broken Sound Parkway NW
SBA

370 ROCKLAND ROAD
GUILFORD, CT 06437
(NEW HAVEN)

SHEET NUMBER: REVISION:

QP-P |

VS| #:122449

Boca Raton, FL 33487-2797
PLANS PREPARED BY:
2002 Production Drive

Office (800) 487-7483
SC )‘/,ﬁ l';igf:)ézl Apex; NG 27599
e = Office: (888) 321-6167
Fax: (919) 321-1768
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DESIGNED APPURTENANCE LOADING
TYPE ELEVATION TYPE ELEVATION
(2) DBB46F65ZAXY wiMount Pipe 157 1900 RRH (25MHz) (Sprint) 145
(Verizon) 1900 RRH (25MHz) (Sprint) 145
(2) DBB46FE5ZAXY w/Mount Pipe 187 800 RRH 800MHz w/ ALU External | 145
(Verizon) Notch Filter (Sprint)
(2) DBB46FBE5ZAXY w/Mount Pipe 157 800 RRH 800MHz w/ ALU External | 145
(Verizon) Notch Filter (Sprint)
u Antel BXA-70063/6CF w Mount Pipe [ 157 800 RRH 800MHz w/ ALU External | 145
(Verizon) Notch Filter (Sprint)
Ante} BXA-70063/6CF w Mount Pipe | 157 (2) 1900 ACU-A20-N (Sprint) 145
{erizon) (2) 1900 ACU-A20-N (Sprint) 145
Antel BXA-70063/6CF w Mount Pipe | 157 2) 1900 ACU-AZ0-N (Sprind) 45
(Verizon) -
(2) Antel BXA-171063-8BF w/ MP 157 800 ACURAZ0-N (Sprint) 145
(Verizon) 800 ACU-A20-N (Sprint) 145
(2) Antel BXA-171063-8BF w/ MP 157 800 ACU-A20-N (Sprint) 145
1190 || (Verizon) Collar Bracket Assembly (Sprint) 145
(2) Antel BXA-171063/12 BF wiMP | 157 (2) Kathrein 137
(Verizon) AP14/17-880/1940/088D/ADT/XXP w
4' x 12' T-Arm (Verizon) 157 MPATL)
] . N 2) Kathrein 137
4 £ 12 T-Am (Verizon) 157 ;&314/17-880/1940/088D/ADT/XXPw
4'x 12' T-Arm (Verizon) 157 MP (ATT)
RFS APXVSPP18-C-A20 w/ Mount | 147 -
X 2 (2) Kathrein 137
Pipe (Sprint) AP14/17-880/1940/088D/ADT/XXP w
RFS APXVSPP18-C-A20 w/ Mount | 147 MP (ATT)
s Pipe (Sprint) (4) TMAs - 9"x5"x3.5" (ATT) 137
; L sil;z ;(\;)ﬁi\;ts)pams.c-;\zo w/Mount  [147 @ TMAs~ 9::x5:x&5: D —
S4B (2) DB9BOF9OTAE-M w/Mount Pipe | 147 @) TMIAS =TSS5 (AT 137
B | (2) DB98OF90T4E-M w/Mount Pipe | 147 4“, a 1; I:’mm (:TD 127
(2) DB9BOFYOT4E-M w/iMount Pipe | 147 Ix S lall 4
4' x 12" T-Arm (Sprint) 147 AXAZTTAm (ATT) 137
12 T-Am (Sprinh) e g;?n;‘) Side Mount Standoff (1) 72
4'x 12 T-Arm (Sprint) 147 GPS (Sprint) 72
1900 RRH (25MHz) (Sprint) 145
O MATERIAL STRENGTH
GRADE Fy Fu GRADE | Fy Fu ]
A53-B-35 35 ksi 63 ksi A572-50 [50ksi [65ksi
A572-65 65 ksi 80 ksi
TOWER DESIGN NOTES
1. Tower is located in New Haven County, Connecticut.
2. Tower designed for a 85 mph basic wind in accordance with the TIA/EIA-222-F Standard.
3. Tower is also designed for a 74 mph basic wind with 0.50 in ice.
4. Deflections are based upon a 50 mph wind.
5. TOWER RATING: 100.4%
5291t
466 ft
2981t AXIAL
41K
SHEA MOMENT
37K 3801 kip-ft
TORQUE 3 kip-ft
74 mph WIND - 0.500 in ICE
AXIAL
33K
SHEA MOMENT
35K 3713 kip-ft
00ft
TORQUE 2 kip-ft
REACTIONS - 85 mph WIND
. . b:
vertica Vertical Solutions, Inc[™ CT46139-A
\!/" 975 2002 Production Dr. [Pt SBA-186
Apex, NC 27539 Client: SBA Drawn by:MER ] _Appdj
Phone: (888) 321-3167 | TIA/EIA-222-F Date: 01/25/13 Seale: NTS
FAX: (888) 321-1768 Pl s e —— " E-1
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Tower Input Data

There is a pole section.

This tower is designed using the TIA/EIA-222-F standard.
The following design criteria apply:
Tower is located in New Haven County, Connecticut.
Basic wind speed of 85 mph.
Nominal ice thickness of 0.500 in.
Ice density of 56 pcf.
A wind speed of 74 mph is used in combination with ice.
Temperature drop of 50 °F.
Deflections calculated using a wind speed of 50 mph.
A non-linear (P-delta) analysis was used.
Pressures are calculated at each section.
Stress ratio used in pole design is 1.333.

Local bending stresses due to climbing loads, feedline supports, and appurtenance mounts are not considered.

Options

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

V' Use Code Stress Ratios

V' 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

Distribute Leg Loads As Uniform
Assume Legs Pinned

Assume Rigid Index Plate

Use Clear Spans For Wind Area
Use Clear Spans For KL/r
Retension Guys To Initial Tension
Bypass Mast Stability Checks

< 2 2

Project Wind Area of Appurt.
Autocalc Torque Arm Areas

SR Members Have Cut Ends

Sort Capacity Reports By Component
Triangulate Diamond Inner Bracing

Use Azimuth Dish Coefficients R

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

Consider Feedline Torque

Include Angle Block Shear Check
Poles

Include Shear-Torsion Interaction

Always Use Sub-Critical Flow

Use Top Mounted Sockets

Tapered Pole Section Geometry

Section EIe‘i’a'tionw ) Section

Length

L1 158.500-148.50 10.000
0

L2 148.500-148.00 0.500
0

L3 148.000-119.00 29.000
0

L4 119.000-118.50 0.500
0

L5 118.500-99.410 19.090

L6 99.410-94.590 4.820

Splice Number Top Bottom Wall Bend Pole Grade
Length of Diameter  Diameter  Thickness Radius
St Sides _in L R —
0.000 Round 20.000 20.000 0.375 AS53-B-35
(35 ksi)
0.000 Round 20.000 20.500 0.375 AS572-65
(65 ksi)
0.000 18 20.500 28.200 0.188 0.750 A572-65
(65 ksi)
0.000 18 28.200 29.700 0.276 1.104 A572-50
(50 ksi)
0.000 18 29.700 34.810 0.290 1.159 A572-50
(50 ksi)
0.000 18 34.810 34.810 0.313 1.250 A572-65
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Section Elevation Section Splice Number Bottom Wall Bend Pole Grade
Length Length of Diameter  Diameter  Thickness Radius
fi St Sides ' in_ in
(65 ksi)
L7 94.590-52.920 41.670 0.000 18 34.810 44.960 0.313 1.250 AS572-65
(65 ksi)
L8 52.920-46.590 6.330 0.000 18 44.960 47.360 0.428 1.710 AS572-50
(50 ksi)
L9 46.590-29.750 16.840 0.000 18 47.360 51.750 0.406 1.623 A572-50
(50 ksi)
L10 29.750-0.000 29.750 18 51.750 59.370 0.422 1.690 A572-50
(50 ksi)
i Tapered Pole Properties
Section  Tip Dia. Area I r C c J 1Q 4 w/t
in in’ in'  in in in’ in’ in’ in
L1 20.000 23.120 1113.917 6.947 10.000 111.392 2224799 11.553 0.000 0
20.000 23.120 1113.917 6.947 10.000 111.392  2224.799 11.553 0.000 0
L2 20.000 23.120 1113.917 6.947 10.000 111.392  2224.799 11.553 0.000 0
20.500 23.709 1201.245 7.124 10.250 117.195  2399.217 11.848 0.000 0
L3 20.816 12.088 630.138 7.211 10.414 60.509 1261.105 6.045 3.278 17.483
28.635 16.671 1652.727 9.944 14.326 115369  3307.630 8.337 4.633 24.71
L4 28.635 24.452 2408.840 9.913 14.326 168.149  4820.850 12.228 4.478 16.23
30.158 25.765 2818.253 10.446 15.088 186.793 5640.214 12.885 4.742 17.187
L5 30.158 27.039 2954.846 10.441 15.088 195.846  5913.579 13.522 4.717 16.286
35.347 31.737 4778.151 12.255 17.683 270.204  9562.589 15.872 5.617 19.391
L6 35.347 34217 5144.667 12.247 17.683 290.931  10296.103 17.112 5.577 17.845
35.347 34217 5144.667 12.247 17.683 290.931  10296.103 17.112 5.571 17.845
L7 35.347 34217 5144.667 12.247 17.683 290.931  10296.103 17.112 5.577 17.845
45.654 44285 11152.849 15.850 22.840 488310  22320.374 22.147 7.363 23.561
L8 45.654 60.435 15141.900 15.809 22.840 662.965  30303.725 30.223 7.160 16.747
48.091 63.692 17724.350 16.661 24.059 736.707  35472.023 31.852 7.583 17.735
L9 48.091 60.485 16847.377 16.669 24.059 700.256  33716.922 30.248 7.621 18.778
52.548 66.140  22028.415 18.227 26.289 837.933  44085.815 33.076 8.394 20.682
L10 52.548 68.830  22909.410 18.221 26.289 871.445  45848.964 34.421 8.364 19.798
60.286 79.048 34702416  20.926  30.160 1150.612  69450.495 39.532 9.706 22.972
Tower Gusset Gusset Gusset Grade Adjust. Factor Adjust. Weight Mult. Double Angle Double Angle
Elevation Area Thickness Ay Factor Stitch Bolt Stitch Bolt
(per face) A, Spacing Spacing
Diagonals Horizontals
St 7 in o in in
L1 1 1 1
158.500-148.5
00
12 1 1 1
148.500-148.0
00
L3 1 1 1
148.000-119.0
00
L4 1 1 1
119.000-118.5
00
1.5 1 1 1

118.500-99.41

0




Job Page

tnxTower CT46139-A 3 0f 12
. . Project Date
Vertical Solutions, Inc
2002 Production Dr. SBA-186 15:33:01 01/25/13
Apex, NC 27539 Client Designed by
Phone: (888) 321-3167 SBA MER

FAX: (888) 321-1768

Tower Gusset Gusset Gusset Grade Adjust. Factor Adjust. Weight Mult. Double Angle Double Angle
Elevation Area Thickness Ay Factor Stitch Bolt Stitch Bolt
(per face) A, Spacing Spacing
Diagonals ~ Horizontals
St Nid in R ] _in in
L6 1 1 1
99.410-94.590
L7 1 1 1
94.590-52.920
L8 1 1 1
52.920-46.590
L9 1 1 1
46.590-29.750
L10 1 1 1
29.750-0.000
| Feed Line/Linear Appurtenances - Entered As Round Or Flat
Description Sector  Component Placement Total ~ Number Start/End Width or Perimeter  Weight
Type Number Per Row Position Diameter
) /] in in plf
LDF7-50A (1-5/8 FOAM) C Surface Ar 157.000 - 7.000 6 6 -0.100 1.980 0.820
(Verizon) (CaAa) 0.100
1-1/4" B Surface Ar 145.000 - 7.000 3 3 -0.050 1.550 0.660
(Sprint) (CaAa) 0.050
dokokk
LDF4RN-50A (1/2 FOAM) B Surface Ar 72.000 - 7.000 1 1 0.000 0.630 0.150
(Sprint) (CaAa) 0.000
| Feed Line/Linear Appurtenances - Entered As Area
Description Face Allow Component Placement Total Cuda Weight
or  Shield Type Number
Leg fi ) S plf
LDF7-50A (1-5/8 C No Inside Pole 157.000 - 0.000 12 No Ice 0.000 0.820
FOAM) 1/2" Ice 0.000 0.820
(Verizon)
ok ok ok
LDF7-50A (1-5/8 A No Inside Pole 147.000 - 0.000 6 No Ice 0.000 0.820
FOAM) 1/2" Ice 0.000 0.820
(Sprint)
%k %k ok
LDF7-50A (1-5/8 C No Inside Pole 137.000 - 0.000 12 No Ice 0.000 0.820
FOAM) 1/2" Ice 0.000 0.820
(AT&T) .

Feed Line/Linear Appurtenances Section Areas

Tower Tower Face Ag Ar CaAy CuA, Weight
Section Elevation In Face Out Face
I S Vid S S S S
L1 158.500-148.500 A 0.000 0.000 0.000 0.000 0.000
B 0.000 0.000 0.000 0.000 0.000

C 0.000 0.000 10.098 0.000 0.125
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Tower Tower Face Ag Ap CuA, C4A, Weight
Section Elevation In Face Out Face
L2 148.500-148.000 A 0.000 0.000 0.000 0.000 0.000
B 0.000 0.000 0.000 0.000 0.000
C 0.000 0.000 0.594 0.000 0.007
L3 148.000-119.000 A 0.000 0.000 0.000 0.000 0.138
B 0.000 0.000 12.090 0.000 0.051
C 0.000 0.000 34.452 0.000 0.605
L4 119.000-118.500 A 0.000 0.000 0.000 0.000 0.002
B 0.000 0.000 0.233 0.000 0.001
C 0.000 0.000 0.594 0.000 0.012
LS 118.500-99.410 A 0.000 0.000 0.000 0.000 0.094
B 0.000 0.000 8.877 0.000 0.038
C 0.000 0.000 22.679 0.000 0.470
L6 99.410-94.590 A 0.000 0.000 0.000 0.000 0.024
B 0.000 0.000 2.241 0.000 0.010
C 0.000 0.000 5.726 0.000 0.119
L7 94.590-52.920 A 0.000 0.000 0.000 0.000 0.205
B 0.000 0.000 20.579 0.000 0.085
C 0.000 0.000 49.504 0.000 1.025
L8 52.920-46.590 A 0.000 0.000 0.000 0.000 0.031
B 0.000 0.000 3.342 0.000 0.013
C 0.000 0.000 7.520 0.000 0.156
L9 46.590-29.750 A 0.000 0.000 0.000 0.000 0.083
B 0.000 0.000 8.892 0.000 0.036
C 0.000 0.000 20.006 0.000 0414
L10 29.750-0.000 A 0.000 0.000 0.000 0.000 0.146
B 0.000 0.000 12.012 0.000 0.048
o - 0.000 0000 27027 0000 0697
I Feed Line/Linear Appurtenances Section Areas - With Ice
Tower Tower Face Ice Ag Ap CuA, CuA, Weight
Section Elevation or Thickness In Face Out Face
B Leg in b4 yia Nid s K
L1 158.500-148.500 A 0.500 0.000 0.000 0.000 0.000 0.000
B 0.000 0.000 0.000 0.000 0.000
C 0.000 0.000 20.780 0.000 0.185
L2 148.500-148.000 A 0.500 0.000 0.000 0.000 0.000 0.000
B 0.000 0.000 0.000 0.000 0.000
C 0.000 0.000 1.222 0.000 0.011
L3 148.000-119.000 A 0.500 0.000 0.000 0.000 0.000 0.138
B 0.000 0.000 31.113 0.000 0.126
C 0.000 0.000 70.895 0.000 0.808
L4 119.000-118.500 A 0.500 0.000 0.000 0.000 0.000 0.002
B 0.000 0.000 0.598 0.000 0.002
C 0.000 0.000 1.222 0.000 0.016
LS5 118.500-99.410 A 0.500 0.000 0.000 0.000 0.000 0.094
B 0.000 0.000 22.844 0.000 0.092
C 0.000 0.000 46.669 0.000 0.603
L6 99.410-94.590 A 0.500 0.000 0.000 0.000 0.000 0.024
B 0.000 0.000 5.768 0.000 0.023
C 0.000 0.000 11.783 0.000 0.152
L7 94.590-52.920 A 0.500 0.000 0.000 0.000 0.000 0.205
B 0.000 0.000 52.975 0.000 0218
& 0.000 0.000 101.869 0.000 1.317
L8 52.920-46.590 A 0.500 0.000 0.000 0.000 0.000 0.031
B 0.000 0.000 8.607 0.000 0.036
C 0.000 0.000 15.475 0.000 0.200
L9 46.590-29.750 A 0.500 0.000 0.000 0.000 0.000 0.083
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Phone: (888) 321-3167 SBA MER
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Tower Tower Face Ice Ag Ap C.A. CuA, Weight
Section Elevation or Thickness In Face Out Face
LSt Leg n____ 1 Vi A S K
B 0.000 0.000 22.897 0.000 0.096
C 0.000 0.000 41.168 0.000 0.532
L10 29.750-0.000 A 0.500 0.000 0.000 0.000 0.000 0.146
B 0.000 0.000 30.932 0.000 0.129
- C 0.000 0.000 ~ 55.616 0.000 0.857
B Feed Line Center of Pressure
Section Elevation CPy CP, CPy CP;
Ice Ice
— St ___in in LN | N
L1 158.500-148.500 0.000 1.037 0.000 1.310
L2 148.500-148.000 0.000 1.148 0.000 1.415
L3 148.000-119.000 0.327 0.887 0.427 1.008
L4 119.000-118.500 0.378 0912 0.507 1.060
L5 118.500-99.410 0.392 0.945 0.537 1.122
L6 99.410-94.590 0.402 0.968 0.559 1.167
L7 94.590-52.920 0.444 0.986 0.642 1.206
L8 52.920-46.590 0.489 1.003 0.736 1.245
L9 46.590-29.750 0.499 1.021 0.760 1.286
. L10 29.750-0.000 0.413 0.844 0.673 1.136
B Discrete Tower Loads
Description Face Offset Offsets: Azimuth Placement C.4A, Cud, Weight
or Type Horz Adjustment Front Side
Leg Lateral
Vert
S ° St Vs 7 K
St
(2) DB846F65ZAXY A From Face 4.000 0.000 157.000 No Ice 7.271 7.821 0.047
w/Mount Pipe 0.000 12" Ice  7.877 9.010 0.111
(Verizon) 0.000
(2) DB846F65ZAXY B From Face 4.000 0.000 157.000 No Ice 7.271 7.821 0.047
w/Mount Pipe 0.000 12" Ice  7.877 9.010 0.111
(Verizon) 0.000
(2) DB846F65ZAXY C From Face 4.000 0.000 157.000 No Ice 7.271 7.821 0.047
w/Mount Pipe 0.000 12" Ice  7.877 9.010 0.111
(Verizon) 0.000
Antel BXA-70063/6CF w A From Face 4.000 0.000 157.000 No Ice 7.751 6.101 0.039
Mount Pipe 0.000 12" Ice  8.295 7.043 0.097
(Verizon) 0.000
Antel BXA-70063/6CF w B From Face 4.000 0.000 157.000 No Ice 7.751 6.101 0.039
Mount Pipe 0.000 1/2" Ice 8.295 7.043 0.097
(Verizon) 0.000
Antel BXA-70063/6CF w C From Face 4.000 0.000 157.000 No Ice 7.751 6.101 0.039
Mount Pipe 0.000 1/2" Ice 8.295 7.043 0.097
(Verizon) 0.000
(2) Antel BXA-171063-8BF A From Face 4.000 0.000 157.000 No Ice 3.407 3.581 0.032
w/ MP 0.000 12" Ice  3.883 4.383 0.065
(Verizon) 0.000
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2002 Production Dr. SBA-186 15:33:01 01/25/13
Apex, NC 27539 Client Designed by
Phone: (888) 321-3167 SBA MER
FAX: (888) 321-1768
Description Face Offset Offsets: zimuth Placement CuA Cad. Weight
or Type Horz Adjustment Front Side
Leg Lateral
Vert
Ji ° St ya a K
Ji
(2) Antel BXA-171063-8BF C From Face 4.000 0.000 157.000 No Ice 3.407 3.581 0.032
w/ MP 0.000 1/2"Ice  3.883 4.383 0.065
(Verizon) 0.000
(2) Antel BXA-171063/12BF B From Face 4.000 0.000 157.000 No Ice 4.971 5.228 0.040
w/MP 0.000 112" Ice  5.521 6.389 0.083
(Verizon) 0.000
4'x 12' T-Arm A None 0.000 157.000 No Ice 7.000 7.000 0.330
(Verizon) 1/2"Ice  9.700 9.700 0.430
4'x 12' T-Arm B None 0.000 157.000 No Ice 7.000 7.000 0.330
(Verizon) 1/2"Ice  9.700 9.700 0.430
4'x 12' T-Arm € None 0.000 157.000 No Ice 7.000 7.000 0.330
(Verizon) 1/2"Ice  9.700 9.700 0.430
* %k k
*kkk
RFS APXVSPP18-C-A20w/ A From Leg 3.000 0.000 147.000 No Ice 8.498 6.946 0.083
Mount Pipe 0.000 12" Ice  9.149 8.127 0.148
(Sprint) 0.000
RFS APXVSPP18-C-A20 w/ B From Leg 3.000 0.000 147.000 No Ice 8.498 6.946 0.083
Mount Pipe 0.000 1/2"Ice  9.149 8.127 0.148
(Sprint) 0.000
RFS APXVSPP18-C-A20w/  C From Leg 3.000 0.000 147.000 No Ice 8.498 6.946 0.083
Mount Pipe 0.000 12" Ice  9.149 8.127 0.148
(Sprint) 0.000
(2) DB980F90T4E-M A From Face 4.000 0.000 147.000 No Ice 4.371 3.954 0.034
w/Mount Pipe 0.000 12" Ice  4.959 5.045 0.071
0.000
(2) DB980F90T4E-M B From Face 4.000 0.000 147.000 No Ice 4.371 3.954 0.034
w/Mount Pipe 0.000 172" Ice 4.959 5.045 0.071
0.000
(2) DB980F90T4E-M C From Face 4.000 0.000 147.000 No Ice 4.371 3.954 0.034
w/Mount Pipe 0.000 1/2"Ice  4.959 5.045 0.071
0.000
4'x 12' T-Arm A None 0.000 147.000 No Ice 7.000 7.000 0.330
(Sprint) 1/2"Ice  9.700 9.700 0.430
4'x 12' T-Arm B None 0.000 147.000 No Ice 7.000 7.000 0.330
(Sprint) 1/2"Ice  9.700 9.700 0.430
4'x 12' T-Arm C None 0.000 147.000 No Ice 7.000 7.000 0.330
(Sprint) 12" Ice  9.700 9.700 0.430
* %ok ok
1900 RRH (25MHz) A From Leg 0.500 0.000 145.000 No Ice 2.907 3.801 0.044
(Sprint) 0.000 12" Ice  3.145 4.065 0.075
0.000
1900 RRH (25MHz) B From Leg 0.500 0.000 145.000 No Ice 2.907 3.801 0.044
(Sprint) 0.000 112" Ice  3.145 4.065 0.075
0.000
1900 RRH (25MHz) C From Leg 0.500 0.000 145.000 No Ice 2.907 3.801 0.044
(Sprint) 0.000 1/2"Ice  3.145 4.065 0.075
0.000
800 RRH 800MHz w/ ALU A From Leg 0.500 0.000 145.000 No Ice 0.778 0.292 0.009
External Notch Filter 0.000 1/2"Ice  0.899 0.380 0.014
(Sprint) 0.000
800 RRH 800MHz w/ ALU B From Leg 0.500 0.000 145.000 No Ice 0.778 0.292 0.009
External Notch Filter 0.000 1/2" Ice 0.899 0.380 0.014
(Sprint) 0.000
800 RRH 800MHz w/ ALU C From Leg 0.500 0.000 145.000 No Ice 0.778 0.292 0.009
External Notch Filter 0.000 1/2" Ice 0.899 0.380 0.014
(Sprint) 0.000
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Description Face Offset Offsets: zimuth Placement C.A, CuA, Weight
or Type Horz Adjustment Front Side
Leg Lateral
Vert
Ji ° Ji Nia 7 K
Ji
(2) 1900 ACU-A20-N A From Leg 0.500 0.000 145.000 No Ice 0.078 0.136 0.001
(Sprint) 0.000 1/2"Ice  0.121 0.189 0.002
0.000
(2) 1900 ACU-A20-N B From Leg 0.500 0.000 145.000 No Ice 0.078 0.136 0.001
(Sprint) 0.000 12"Ice  0.121 0.189 0.002
0.000
(2) 1900 ACU-A20-N C From Leg 0.500 0.000 145.000 No Ice 0.078 0.136 0.001
(Sprint) 0.000 172" Ice 0.121 0.189 0.002
0.000
800 ACU-A20-N A From Leg 0.500 0.000 145.000 No Ice 0.078 0.136 0.001
(Sprint) 0.000 1/2"Ice  0.121 0.189 0.002
0.000
800 ACU-A20-N B From Leg 0.500 0.000 145.000 No Ice 0.078 0.136 0.001
(Sprint) 0.000 1/2"Ice  0.121 0.189 0.002
0.000
800 ACU-A20-N C From Leg 0.500 0.000 145.000 No Ice 0.078 0.136 0.001
(Sprint) 0.000 172" Ice 0.121 0.189 0.002
0.000
Collar Bracket Assembly C None 0.000 145.000 No Ice 2.000 2.000 0.350
(Sprint) 1/2" Ice 3.000 3.000 0.525
* kK ok
(2) Kathrein A From Face 4.000 0.000 137.000 No Ice 7910 7.029 0.102
AP14/17-880/1940/088D/AD 0.000 172" Ice 8.506 8.152 0.167
T/XXP w MP 0.000
(AT&T)
(2) Kathrein B From Face 4.000 0.000 137.000 No Ice 7910 7.029 0.102
AP14/17-880/1940/088D/AD 0.000 1/2" Ice 8.506 8.152 0.167
T/XXP w MP 0.000
(AT&T)
(2) Kathrein C From Face 4.000 0.000 137.000 No Ice 7.910 7.029 0.102
AP14/17-880/1940/088D/AD 0.000 1/2" Ice 8.506 8.152 0.167
T/XXP w MP 0.000
(AT&T)
(4) TMAs - 9"x5"x3.5" A From Face 4.000 0.000 137.000 No Ice 0.438 0.306 0.010
(AT&T) 0.000 1/2"Ice  0.533 0.392 0.014
0.000
(4) TMAs - 9"x5"x3.5" B From Face 4.000 0.000 137.000 No Ice 0.438 0.306 0.010
(AT&T) 0.000 1/2"Ice  0.533 0.392 0.014
0.000
(4) TMAs - 9"x5"x3.5" C From Face 4.000 0.000 137.000 No Ice 0.438 0.306 0.010
(AT&T) 0.000 1/2"Ice  0.533 0.392 0.014
0.000
4'x 12' T-Arm A None 0.000 137.000 No Ice 7.000 7.000 0.330
(AT&T) 1/2" Ice 9.700 9.700 0.430
4'x 12' T-Arm B None 0.000 137.000 No Ice 7.000 7.000 0.330
(AT&T) 1/2" Ice 9.700 9.700 0.430
4'x 12' T-Arm C None 0.000 137.000 No Ice 7.000 7.000 0.330
(AT&T) 1/2" Ice 9.700 9.700 0.430
* k% k
Pirod 4' Side Mount Standoff  C From Face 1.500 0.000 72.000 No Ice 2.720 2.720 0.050
1) 0.000 1/2"Ice 4910 4910 0.089
(Sprint) 0.000
GPS C From Face 3.000 0.000 72.000 No Ice 0.304 0.304 0.001
(Sprint) 0.000 1/2"Ice  0.432 0.432 0.004
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Load Combinations

Comb.
No.
1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38

Degéription

" Dead Only

Dead+Wind 0 deg - No Ice
Dead+Wind 30 deg - No Ice
Dead+Wind 60 deg - No Ice
Dead+Wind 90 deg - No Ice
Dead+Wind 120 deg - No Ice
Dead+Wind 150 deg - No Ice
Dead+Wind 180 deg - No Ice
Dead+Wind 210 deg - No Ice
Dead+Wind 240 deg - No Ice
Dead+Wind 270 deg - No Ice
Dead+Wind 300 deg - No Ice
Dead+Wind 330 deg - No Ice
Dead+Ice+Temp

Dead+Wind 0 deg+Ice+Temp
Dead+Wind 30 deg+Ice+Temp
Dead+Wind 60 deg+Ice+Temp
Dead+Wind 90 deg+Ice+Temp
Dead+Wind 120 deg+lce+Temp
Dead+Wind 150 deg+Ice+Temp
Dead+Wind 180 deg+Ice+Temp
Dead+Wind 210 deg+Ice+Temp
Dead+Wind 240 deg+Ice+Temp
Dead+Wind 270 deg+Ice+Temp
Dead+Wind 300 deg+Ice+Temp
Dead+Wind 330 deg+Ice+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

-

Maximum Member Forces

~ Section

L2

Elevation—— Component Condition  Gov.  Force

fi Type

Load
Comb. K

1585-1485  Pole

148.5 - 148 Pole

Max Tension 11 0000

Max. Compression 14 -3.770
Max. Mx S -1.709
Max. My 8 -1.708
Max. Vy 5 6.652
Max. Vx 8 6.656

Max. Torque 13
Max Tension 1 0.000

" Major Axis

Moment

L. /A

-0.000
-0.158
-52.867
-0.027
-52.867
-0.027

0.000

Minor Axis
Moment

-0.000
-0.005
-0.068
-52.836
-0.068
-52.836
-0.758
0.000

L
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Section Elevation Component Conditi Force Major Axis Minor Axis
No. ft Type Moment Moment
- - - - o Comb. K _kipft kip-ft
Max. Compression 14 -3.828 -0.158 -0.011
Max. Mx 5 -1.751 -56.208 -0.072
Max. My 8 -1.750 -0.029 -56.181
Max. Vy 5 6.710 -56.208 -0.072
Max. Vx 8 6.714 -0.029 -56.181
Max. Torque 13 -0.725
L3 148-119 Pole Max Tension 1 0.000 0.000 0.000
Max. Compression 14 -12.189 -0.282 -0.328
Max. Mx 5 -6.773 -485.645 -0.298
Max. My 8 -6.771 -0.224 -485.820
Max. Vy S 18.408 -485.645 -0.298
Max. Vx 8 18.413 -0.224 -485.820
Max. Torque 2 -0.768
L4 119-1185 Pole Max Tension 1 0.000 0.000 0.000
Max. Compression 14 -12.262 -0.285 -0.335
Max. Mx 5 -6.848 -494.865 -0.304
Max. My 8 -6.846 -0.228 -495.044
Max. Vy 5 18.478 -494.865 -0.304
Max. Vx 8 18.482 -0.228 -495.044
Max. Torque 2 -0.770
LS 118.5-99.41 Pole Max Tension 1 0.000 0.000 0.000
Max. Compression 14 -15.346 -0.398 -0.594
Max. Mx 5 -9.442 -874.816 -0.483
Max. My 8 -9.441 -0.360 -875.139
Max. Vy 18 21.518 -853.788 -1.355
Max. Vx 21 21.533 -1.104 -854.808
Max. Torque 22 1.015
L6 99.41 -94.59 Pole Max Tension 1 0.000 0.000 0.000
Max. Compression 14 -16.212 -0.428 -0.664
Max. Mx 5 -10.192 -979.696 -0.531
Max. My 8 -10.191 -0.393 -980.056
Max. Vy 18 22.378 -959.574 -1.489
Max. Vx 21 22.393 -1.198 -960.705
Max. Torque 22 1.090
L7 94.59-52.92 Pole Max Tension 1 0.000 0.000 0.000
Max. Compression 14 -24.649 -0.755 -1.646
Max. Mx 18 -23.695 -2038.001 -2.991
Max. My 21 -23.694 -2.060 -2040.389
Max. Vy 18 29.479 -2038.001 -2.991
Max. Vx 21 29.494 -2.060 -2040.389
Max. Torque 17 -2.212
L8 52.92 -46.59 Pole Max Tension 1 0.000 0.000 0.000
Max. Compression 14 -26.435 -0.817 -1.761
Max. Mx 18 -25.589 -2227.702 -3.186
Max. My 21 -25.588 -2.200 -2230.234
Max. Vy 18 30.479 -2227.702 -3.186
Max. Vx 21 30.493 -2.200 -2230.234
Max. Torque 17 -2.339
L9 46.59 - 29.75 Pole Max Tension 1 0.000 0.000 0.000
Max. Compression 14 -31.294 -0.993 -2.091
Max. Mx 18 -30.728 -2761.770 -3.724
Max. My 21 -30.727 -2.581 -2764.693
Max. Vy 18 32.975 -2761.770 -3.724
Max. Vx 21 32.989 -2.581 -2764.693
Max. Torque 17 -2.672
L10 29.75-0 Pole Max Tension 1 0.000 0.000 0.000
Max. Compression 14 -40.941 -1.254 -2.580
Max. Mx 18 -40.926 -3796.093 -4.564
Max. My 21 -40.926 -3.193 -3799.653
Max. Vy 18 36.620 -3796.093 -4.564

Max. Vx 21 36.633 -3.193 -3799.653
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" Section Elevation Component Condition Gov. Force MajorAxis‘ " Minor Axis
No. ft Type Load Moment Moment
- .. Comb K kip-ft _kipfi
Max. Torque 17 -3.129
| Maximum Tower Deflections - Service Wind
"Section Elevation Horz. Gov. Tilt Twist
No. Deflection Load
_— ft in Comb. e ° ~
L1 158.5-148.5 39.057 32 2.459 0.005
L2 148.5 - 148 33.922 32 2.439 0.004
L3 148 - 119 33.666 32 2437 0.004
L4 119-118.5 20.405 32 1.831 0.002
L5 118.5-99.41 20.214 32 1.822 0.002
L6 99.41-94.59 13.591 32 1.487 0.001
L7 94.59 - 52.92 12.133 32 1.401 0.001
L8 52.92 - 46.59 3.326 32 0.624 0.001
L9 46.59 -29.75 2.553 32 0.543 0.000
L10 29.75-0 1.014 32 0.331 0.000
Critical Deflections and Radius of Curvature - Service Wind
"Elevation Appurtenance Gov. Deflection Tilt Twist Radius of
Load Curvature
S Comb. in___ ° ° A
157.000 (2) DB846F65ZAXY w/Mount Pipe 32 38.285 2.457 0.005 70002
147.000 RFS APXVSPP18-C-A20 w/ Mount 32 33.158 2.431 0.004 5339
Pipe
145.000 1900 RRH (25MHz) 32 32.147 2.412 0.004 4554
137.000 (2) Kathrein 32 28.223 2.266 0.003 3142
AP14/17-880/1940/088D/ADT/XXP
w MP
___72.000 Pirod 4' Side Mount Standoff (1) 32 ~ 6.529 0.954 0.001 3127

-

Maximum Tower Deflections - Design Wind

Comb.

Section Elevation Horz. Gov.
No. Deflection Load
L1 158.5 - 148.5 112.303 8
L2 148.5 - 148 97.563 8
L3 148 - 119 96.831 8
L4 119-118.5 59.100 21
L5 118.5-99.41 58.553 21
L6 99.41 - 94.59 39.538 20
L7 94.59 - 52.92 35.335 20
L8 52.92 - 46.59 9.765 20
L9 46.59-29.75 7.501 20
L10 29.75-0 2.986 20

Tilt Twist
o o
7.073 0.014
7.017 0.013
7.010 0.013
5271 0.007
5.246 0.007
4290 0.006
4.048 0.005
1.827 0.002
1.593 0.002
0.974 0.001
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Critical Deflections and Radius of Curvature - Desigh Wind
" Elevation Appurtenancer o Gov. Deﬂ?ctton ) Tilt Twist Radius of
Load Curvature
157.000 (2) DB846F65ZAXY w/Mount Pipe 8 110.086 7.069 0.014 25134
147.000 RFS APXVSPP18-C-A20 w/ Mount 8 95.371 6.993 0.013 1914
Pipe
145.000 1900 RRH (25MHz) 21 92.499 6.938 0.012 1630
137.000 (2) Kathrein 21 81.371 6.519 0.011 1120
AP14/17-880/1940/088D/ADT/XXP
w MP
__72.000 _ Pirod 4' Side Mount Standoff (1) 20 19.105 2777 0.004 1091
| Compression Checks
Pole Design Data
“Section  Elevation  Size L L, Kir  F, A “Acal | Allow. Ratio
No. P P, P
f ft St ksi in’ K K P,
L1 1585-1485(1)  TP20x20x0.375  10.000 0.000 0.0 21.000 23120  -1.708 485523  0.004
L2 148.5 - 148 (2) TP20.5x20x0.375 0.500  0.000 0.0 38335 23709  -1.750 908.902  0.002
L3 148 - 119 (3) TP28.2x20.5x0.188 29.000  0.000 0.0 39.000  16.671 -6.771 650.167  0.010
L4 119-118.5 (4) TP29.7x28.2x0.276 0.500  0.000 0.0 30.000 24452 -6.794 733.555  0.009
L5 118.5-99.41 (5) TP34.81x29.7x0.29 19.090  0.000 0.0 30.000 31737  -9.441 952.124  0.010
L6  99.41-94.59(6)  TP34.81x34.81x0.313 480  0.000 0.0 39.000 34217  -10.191 1334470  0.008
L7  9459-5292(7)  TP44.96x34.81x0.313 41670  0.000 0.0 39.000 44285  -23.693  1727.100  0.014
L8  52.92-4659(8)  TP47.36x44.96x0.428 6330  0.000 0.0 30.000 60435  -23.731  1813.060  0.013
L9  46.59-29.75(9)  TP51.75x47.36x0.406 16.840  0.000 0.0 30.000  66.140  -30.727 1984200  0.015
H1-3(1.34 CR)-9
L10 29.75-0(10) TP59.37x51.75x0.422 29.750  0.000 0.0 30.000  79.048  -40.926  2371.440  0.017
H1-3 (134 CR)- 10
Pole Bending Design Data
“Section  Elevation  Size Actual  Acmal  Allow.  Ratio  Actual  Actual  Allow.  Ratio
No. Mv ﬁ:x F bx fl;x Mv ./I‘)_v F by ﬁ’y
ft kip-ft ki ksi Fie kip-ft ksi ksi Fiy
L1 158.5-148.5(1) TP20x20x0.375  52.893  -5.698 23.100 0247 0000 0000  23.100 0.000
L2 148.5 - 148 (2) TP20.5x20x0.375 56237  -5.758 38110 0.151 0.000  0.000 38110  0.000
L3 148 - 119 (3) TP28.2x20.5x0.188 485940  -50.545 39.000 1296  0.000  0.000  39.000 0.000
L4 119-118.5 (4) TP29.7x28.2x0.276 485940  -34.679 30000 1.156 0.000  0.000  30.000 0.000
LS 118.5-99.41 (5) TP34.81x29.7x0.29 875308 -38.873 30000 1296 0.000  0.000  30.000 0.000
L6 99.41 - 94.59 (6) TP34.81x34.81x0.313 980242  -40.432 39.000 1.037 0000  0.000  39.000 0.000
L7 94.59 - 52.92 (7) TP44.96x34.81x0.313 2041283 -50.164 39.000 1286  0.000  0.000  39.000  0.000
L8 52.92 - 46.59 (8) TP47.36x44.96x0.428 2041283 -36.948 30.000 1232  0.000  0.000  30.000 0.000
L9 46.59 - 29.75 (9) TP51.75x47.36x0.406 2765808 -39.609 30.000 1320  0.000  0.000  30.000 0.000
L10 29.75-0 (10) TP59.37x51.75x0.422 3801.042 -39.642 30000 1321 0000  0.000  30.000 0.000
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. " Project Date
Vertical Solutions, Inc
e m— SBA-186 15:33:01 01/25/13
Apex, NC 27539 Client Designed by
Phone: (888) 321-3167 SBA MER
FAX: (888) 321-1768
Section Elevation Size Actual Actual Allow. Ratio  Actual ' Actual "Allow. Ratio
No. Mr j;)x Fy bx fl;.r M _ﬁy F by ﬁvy
ft kip-ft ksi ksi Fir kip-ft ksi ksi F,
Pole Interaction Design Data
Section Elevation Size Ratio Ratio Ratio Comb. Allow. Criteria
No. P Jox Soy Stress Ratio Stress
i 2 Fiye Fy Ratio
L1 158.5-148.5(1) TP20x20x0.375 0.004 0.247 0.000 0.250 ‘/ 1.333 Hi-3 ‘/
L2 148.5 - 148 (2) TP20.5x20x0.375 0.002 0.151 0.000 0.153 / 1.333 H1-3 ‘/
L3 148 - 119 (3) TP28.2x20.5x0.188 0.010 1.296 0.000 1306 / 1.333 H1-3 ‘/
L4 119-118.5(4) TP29.7x28.2x0.276 0.009 1.156 0.000 1165 ‘/ 1.333 Hi-3 ‘/
LS 118.5-99.41 (5) TP34.81x29.7x0.29 0.010 1.296 0.000 1306 ‘/ 1.333 HI-3 ‘/
L6 99.41 - 94.59 (6) TP34.81x34.81x0.313 0.008 1.037 0.000 1.044 9’ 1.333 HI-3 ‘/
L7 94.59 - 52.92 (7) TP44.96x34.81x0.313 0.014 1.286 0.000 1300 ‘/ 1.333 HI-3 '/
L8 52.92 - 46.59 (8) TP47.36x44.96x0.428 0.013 1.232 0.000 1245 V 1.333 HI-3 /
L9 46.59-29.75 (9) TP51.75x47.36x0.406 0.015 1.320 0.000 1.336 ‘/ 1.333 HI=3 ‘/
L10 29.75-0(10) TP59.37x51.75x0.422 0.017 1.321 0.000 1.339 ‘/ 1.333 HI=3 /
Section Capacity Table
Section Elevation Component Size Critical P SE*P ations % Pass
No. ft Type Element K K Capacity Fail
L1 158.5- 1485 " Pole  TP20x20x0.375 O -1.708 647202 1838 Pass
L2 148.5 - 148 Pole TP20.5x20x0.375 2 -1.750 1211.566 11.5 Pass
L3 148 - 119 Pole TP28.2x20.5x0.188 3 -6.771 866.673 98.0 Pass
L4 119-1185 Pole TP29.7x28.2x0.276 4 -6.794 977.829 87.4 Pass
LS 118.5-99.41 Pole TP34.81x29.7x0.29 5 -9.441 1269.181 98.0 Pass
L6 99.41-94.59 Pole TP34.81x34.81x0.313 6 -10.191 1778.848 78.3 Pass
L7 94.59 - 52.92 Pole TP44.96x34.81x0.313 7 -23.693 2302.224 975 Pass
L8 52.92 - 46.59 Pole TP47.36x44.96x0.428 8 -23.731 2416.809 93.4 Pass
L9 46.59 - 29.75 Pole TP51.75x47.36x0.406 9 -30.727 2644.938 100.2 Pass
L10 29.75-0 Pole TP59.37x51.75x0.422 10 -40.926 3161.129 100.4 Pass
Summary
Pole (L10) 100.4 Pass
LA 010 LY LS
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SELF-SUPPORTING POLE STRUCTURE REINFORCEMENT DESIGN, TIA-222-F

vertical .
v;-m'mz. NS Design 0

Initials Date

Produced By: MER 1/28/2013

Checked By: AVF 1/28/2013

SELF-SUPPORTING POLE STRUCTURE REINFORCEMENT DESIGN, TIA-222-F

VSi Job # 122449
Client Site Name: West Haven-rt15 Woodbridge
Client Site Number: CT46139-A
Hole Size Allowance: 0.0625 ——
Allowable Stress Increase 133%
Design Percentage 100%

133%
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; Job No.: 122449
v ek il Date: 01/30/2013
Calculated by: MER

SELF-SUPPORTING POLE STRUCTURE REINFORCEMENT BOLTED SPLICE DESIGN, TIA-222-F

Input - Reinforcing Bar Properties CONSTANTS:
bpgp = 6.50-in = width of reinforcement E = 29000-ksi
thar = 1.5in = thickness of reinforcement
F},Bar = 50-ksi = specified minimum yield stress of reinforcement
FBar = 65ksi = specified minimum tensile stress of reinforcement
ASI:= 133% = allowable stress increase
AgBar = Ppar thar AgBar = 9.75in”

Input - Splice & TB's Properties

d == 20-mm = diameter of ONESIDE AJAX bolts

dgjeeve = 29-mm = outside diameter of sleeve for ONESIDE AJAX bolts

dpole = 31'mm = diameter of hole for ONESIDE AJAX bolts

n:= 13 = number of ONESIDE AJAX bolts at termination

s:= 3-in = spacing of termination bolts

Val1 = 20.9-kip = shear breaking strength of ONESIDE AJAX

Ty = 744-kN = tensile breaking strength of ONESIDE AJAX PC8.8 T, = 16.7-kip
bgpy, = 4.625-in = width of gusset plate

tgpr, = 1.125-in = thickness of gusset plate

FyGPL = 50-ksi = specified minimum yield stress of gusset plate

F,GpL = 65ksi specified minimum tensile stress of gusset plate

Ngpl polt = 13 number of bar termination bolts for height of gusset plate (bolt providing M .4;)

anPL =14

number of gusset plate termination bolts

diameter of gusset plate termination bolts

FopgpL = 21.0ksi specified minimum tensile stength of gusset plate termiantion bolt

SpGPL = 3'in spacing of gusset plate termination bolts

endbGPL = 1.5-in

end distance of gusset plate termination bolts
effective buckling length factor of gusset plate [Table C-C2.1, LRFD-99]

bgpy, = 4.625-in width of splice plate

tgpy, := 1.125-in = thickness of splice plate
FySPL := 50-ksi = specified minimum yield stress of splice plate
F,gpL, i= 65-ksi = specified minimum tensile stress of splice plate
Kgpr, == 1.0 = effective buckling length factor of splice plate [Table C-C2.1, LRFD-99]
Lgpy, := 3.25in = maximum spacing between gusset/splice plate bolts
Bolted Splice Design - Case 1 - TIA-222-F - Page 1 of 10
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FEXX = 70-ksi

Hgpr, = (ngpLbolt + 1)

= ultimate stress of weld electrode

b'bar = bbar if bbar >4.5-in

4.5in if bpy, <4.5in

HGPLcheck = 2€ndpGpr, + (nbGpL — 1) SbGPL

Lengthgpy, = Lgpy, + 2-endygpy, + 2 (npGpy, - 1) spGpL]

Output: Tension on Gross

FiGross = 0.0 Fygar

PtGross = FiGross AgBar

Output: Tension on Net

1 .
Aen = |:bbar - (dhole + E'm):l'tbar

FiNet = 0-3FyBar

PiNet = FiNet Aen

SPLICE:

Output - Shear Strength of Bar Termination Bolts

Vinax = min(P tGross’PtNet)'ASI

= height of gusset plate

b = 6.5-in

Ibar

HGPLCheCk = 42.00-in

Lengthgpy = 84.25-in

FiGross = 30.0-ksi

PiGross = 292.5-kip

2
Agy = 7.826-in

Finet = 32.5-ksi

Penet = 254.3-kip

Vinax = 338.3kip

m

L .2
Apoly = 7 A = 0.487-in
) dsleeve — d _
Lsleeve = 2 tsjeeve = 0-177-in
s 2 2 ... 2
Asleeve = Z'[dsleeve - (dsleeve - 2'tsleeve) j| Agleeye = 0.537-in
52
Aassembly = Asleeve + Abolt Agssembly = 1:024-in
Vall
F, = —— F, = 20.4-ksi
Aassembly
\Y
f, = —— £, = 25.4-ksi
N Agssembly
£ = N
v
fv r, = 124.%
Bolted Splice Design - Case 1 - TIA-222-F - Page 2 of 10
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Output - Combined Tension & Shear Strength Bar Termination Bolts

- Eccentricity Normal to the Plane of the Faying Surface: Case I-NA not at CG
PoMax = Vmax

_ bgp,
edgepGpy, = —

©= thar + (PGPL - dgepgpy )
befr = | 8:tGpL if 8-tGpy, < bpy
b'par Otherwise

dj :=7550-in  **adjust until d, is the same (Eq 1 = Eq 2)
n':= Ingpppoit if dj <s

(nsPLbolt - ]) if dj 2sAady<2s

(PspLbolt - 2) if dj 22:5Adj <3

"ERROR" otherwise

y = (% + o.s)s = [d1 = ("spLbol ~ )]

Ap = Aassembly
EAb e n'~Ab
Given

d
YApy = Befrd1 "

Find(d}) = 7.550-in ***

PbMaX = 338k1p

edgepgpr, = 2.313-in

e = 3.81in
beff = 6.5-in

n'=11

y = 16.450-in

A, = 1.02-in2
YAy = 11.26-in2

Eql = XA,y Eql = 185.26-in3
dq .3
Eq2 := beff'dl'T Eq2 = 185.26-in
€= Ngp[ polt'S — 9 ¢ =31.45-in
I c |
(nspLbolt ~ )s—d 31.45
(nsPLbolt 2)s - d 28.45
25.45
(nsPLbolt - 3)'5 - d; 29 45
n = 4)-s -d .
(nspLbolt ~ Sps—dy | 16.45
yii= * increase/decrease rows as needed Yi= -in
(nspLbolt = 6)-s = d 13.45
10.45
(nsPLbolt - 7)'3 -4 o
n - 8)-5 -d '
sPLbolt 1 4.45
(nspLbolt ~ 9)s—dy 1.45
("sPLbolt - 10)'5 - d; 0
L 0 i
Bolted Splice Design - Case 1 - TIA-222-F - Page 3 of 10
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Output - Bearing Strength: Reinforcing Bar

Prax = Vmax

FoBar = 1.2°Fyggar

¢ . Prhax
Bar -~

g N thar dgleeve

; _ prar —_—
Bar -~

P FpBar

Output - Flexural Strength of Gusset Plate

Pm ax

P =
maxGPL 2

2
_ tgprHgp,
SGPL = —

. PraxGPL©
fbopL = —5 ——
GPL

FogpL = 0.75-Fygpy,

_ Thgpr
'mGPL = F
bGPL
b
GPL E
compactgpr, = |"YES" if —— <0.38:
tGPL FyGpL

"NO" otherwise

. 4
I = 4993.74-in
TpMax = 8-3-Kip
F; = 34.3-ksi
F', = 26.4-ksi

fi = 17.1ksi

TeombVT = 65-%

~ 3
SGPL = 330.7-in

'mGPL = 5%

compactgpy, = "YES"

Bolted Splice Design - Case 1 - TIA-222-F -
6.5 x1.5 A572-50 (wo Bar Capacity).xmcd
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Output - Compression Strength of Gusset Plate

_ gL
IGpL = _\/ﬁ
AgGPL = bGpLtGPL,
_ SbGPL
KLI' = KGPL
'GPL
CeGPL =
yGPL
— 5 |'fyepL
2:CeipL,
FaGPL = 3 lf KLF < CCGPL
5 3 ( KLr ) KLr
3 8 3
CeaPL 8-CoGpL
12~7r2-E .
—— otherwise
23-KLt?
) PmaxGPL
fagpL = e
gGPL
_ fagpL
TeGPL = F
aGPL
Output - Combined Fexure & Compression Strength of Gusset Plate
Cp = 0.85
. ) 12-712~E
FeGpL = —
23-KLr
faGPL CinfhGpL
Edyii6pL = = + 7
aGPL aGPL
L= |FoapL
eGPL
__fagpL fhopL
EdyioGpL = +

06FygpL  FpgpL
faGpL N fbGpPL

Edy13GpL = = =
aGPL  FphGpL

.2
AgGPL = 5.20-in

KLr=9.2

rCGPL =111-%

F'CGPL = 1750.0-ksi

Ean13gpL = 1161

Bolted Splice Design - Case 1 - TIA-222-F -
6.5 x1.5 A572-50 (wo Bar Capacity).xmcd
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f
'CcombGPL = |Edy13gpr if -

Eqy1gpr, if -

f

aGPL

aGPL
faGPL

aGPL

... aGPL
Eayogpr, if -
aGPL

<0.15

> 0.15 A Eqpyq1GpL 2 Edg12G6pL

> 0.15 A Eqyy1oGpL > Edg11GpL

Output - Shear Strengh of Gusset Plate Bolts

VmaxGPL = PmaxGpPL

d 2
_ ™9%GPL
AbGPL =~

VmaxGPL

fvbapL = T ————
bGPL AbGPL
fubGPL
IybGPL = T
vbGPL

Output - Bearing Strength: Gusset Plate

FogpL = 1.2FgpL,

¢ ) P maxGPL
pGPL -~ . .
NhGPL tGPL bGPL
~ fhepL
"bGPL = T
pGPL

Output - Tension Strenqgth of Gusset Plate

TraxGPL = PmaxGPL

- Gross Area:

FiGrossGpL = 0-6-FyGpr,

. TmaxGPL
fiGrossGPL = A
gGPL
) ftGrossGPL
[tGrossGPL = F
tGrossGPL
- Net Area

. AgGPL
fiNetGPL = ftGrossGPL'_A
enGPL

1
-in [ |-t
ilon.

1.
AenGPL = [bGPL a (dbGPL T

'CcombGPL, = 115-%

.2
AbGPL = 0.442-in

fybGpL = 130-%

hGpL = 18:%

FiGrossgpr, = 30.0-ksi

fiGrossGpL, = 32-5-ksi

"tGrossGPL, = 108-%

.2
ACHGPL = 4.15-in

Bolted Splice Design - Case 1 - TIA-222-F -
6.5 x1.5 A572-50 (wo Bar Capacity).xmcd
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FiNetGpL = 0-5FygpL,

fiNetGPL

'tNetGPL = S
tNetGPL

Output - Combined Fexure & Tension Strength of Gusset Plate

ftGrossGPL N bePL

E =
e 1GPLgross F tGrossGPL,  F bGPL

fiNetGPL . fbGPL

Eq =
H21GPLhet FiNetPL.  FogPL

"TcombGPL = maX(EqHz 1GPLgross> E9H21 GPLnet)

Output - Shear Strength Gusset Plate

- Gross Area:

FyGrossGpL = 0-4FyGpr,

AygpL = HgpLtgpL

) VmaxGPL
£y GrossGPL = A
vGPL
) varossGPL
YYGrossGPL = F
vGrossGPL
- Net Area

1. 1.
AnvGPL = I:HGPL - (dbGPL + E-m + E'ln)'anPL}'tGPL

AyGPL

fyNetGPL = fGrossGPL’ A
nvGPL

FyNetGpL = 0-3-Fygpr,

fyNetGPL

TYNetGPL = o
vNetGPL

Output - Block Shear Strength of Gusset Plate

TeNetGPL = 125-%

Edp21GPLgross = 14135

EdH21GPLnet = 1306

"TeombGPL, = 131:%

FyGrossGpr, = 20.0-ksi

.2
AVGPL = 4725111
fyGrossGpL, = 3-6ksi

'yGrossGPL = 18:%

.2
AHVGPL = 32.48-in

fyNetGpL = 5-Zksi

FVNetGPL = 19.5-ksi

'yNetGPL = 27-%

5.2

AgV = [(anPL - l)sbGPL =k edgebGPL:ItGPL AgV = 46.48-in
, 1 1 P

AHV = AgV - dbGPL + §~1n =+ E'ln (anPL - 05)(tGPL) Anv = 32.24-in

1.
dbGPL + E‘In 5
Apg = | edgepgpr, - 5 . '(tGPL) Ape=2.11\in
Bolted Splice Design - Case 1 - TIA-222-F - Page 7 of 10
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FypsGpL, = 030-F gpr,
Fibsgpr, = 0-50-F gpy,

ThsGPLall = Anv FybsGPL * Ant FibsGPL
TmaxGPL

ThsGPL = T
bsGPLall

Output - Strength of Gusset Plate Welds

v . l)max
maxW - 2
- Shear:

3 1Y, | . .
tvw = [tGPL = (E + Z)'ln:l if tGPL > 1.0-in

1 1

Vallw = (0'30'FEXX)'tVW'HGPL

VmaxW

r =
vW -
Valw

- Tension/Flexure:

2
o . ywHgpL
Mapw = (0:30-Fgxx) S,

Vimaxw-e
ey = ————
Maiw

- Combined

_ 2 2
erW = l‘vw + I‘fw

Output - Compression Strength of Splice Plate

Pmax

PraxspL = )

tSPL
'SPL = 7=
V12

AgspL, = bgpr-tgpy,

FVbSGPL = 19.5-ksi

ThsGPL, = 24-%

Vinaxw = 169-kip

tyw = 0.688-in

ryw = 28-%

g
Sy = 202.1-in

l‘fw =15%

fopw = 32-%

L
SPL
KLr:= K —_— KLr = 10.0
AV SPL "
SPL
) 2-7r2~E
CosPL = |7
ySPL Cesp, = 107.0
Bolted Splice Design - Case 1 - TIA-222-F - Page 8 of 10
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FaSPL = if KLr < CCSPL

12-7r2-E .
——— otherwise

23. KLr2

PraxsPL
AgSPL
faspL,

faspr, =

TeSPL = o
aSPL

Output - Tension Strength of Splice Plate

ThaxspL = PmaxGpL

- Gross Area:

FiGrossspL = 0.6 Fyspr,

) TmaxSPL
fiGrosssPL, = A
gSPL
. ftGrossSPL
"tGrossSPL = F
tGrossSPL
- Net Area

1. 1.
AenSPL = [bSPL - (dbGPL g E'mﬂ'tsm

_ AgSPL
fiNetsPL = ftGrossSPL'_A
enSPL

FiNetspr, = 0-5-Fgpr,

 fiNetspL
"tNetSPL = T —
tNetSPL

Output - Block Shear Strength of Splice Plate

rCSPL =111-%

FiGrossspr, = 30.0-ksi

fiGrossspL, = 32.5-ksi
"tGrossSPL, = 108-%

i 2
AenSPL =4.15-in

[tNetSPL = 125-%

.2
Aewi= [ ("bGpL = 1) spGpL + edgepGpy | tpy, Agy = 46.48in
_ l 1, )
A"“ = AgV = dbGPL + g'ln + E'ln (anPL - 05)(tSPL) Anv = 32.24-in
1,
dbGPL + E'ln 5
A= | edgepgpr — . '(tSPL) Ay =2.11:in
Bolted Splice Design - Case 1 - TIA-222-F - Page 9 of 10
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Fybsspr, = 030-F gpr,
Fipsspr, = 0-50-Fygpy,

ThssPLall = Anv FybsSPL + Ant FibsSPL
TmaxSPL

"bsSPL = T
bsSPLall

Output - Bearing Strength: Splice Plate

FospL = 1.2:Fgpy,

FVbSSPL = 19.5-ksi

TosspLall = 697.2:kip

IhsGPL, = 24 %

£ PmaxSPL f 14.3-ksi
SPL = SPL, = DJKS1
P NyGrL tsPL dbGPL P
) fpSPL "
"bSPL = rhspL = 18:%
FospL

Output - Design Summary:

T,

e 94 r
T B
resultsppg = ASI resultspg = % resultsg, . := il resultsg, . = 15-%
65 ASI
r
combVT
'mGPL
TeGPL 4
TCcombGPL 83
IybGPL 87
98
ThsGPL
18 TeSPL o
'tGrossGPL 81
r
TtNetGPL 1 94 {GrossSPL 1 81
resultsgpy, = S . A_SI resultsgpp, = - % resultsgpy, = | TtNetSPL |- EI- resultsgpy, = | 94 |'%
com
13 ThsSPL 18
yGrossGPL 14
) 20 "bSPL
vNetGPL 14
"hGPL 21
W 11
rrw 24
Iyfw MaXUtilization = max(resultsBar, l‘esultsTB , resultsGPL s resultsSPL)

MaXtilization = 98- %

Bolted Splice Design - Case 1 - TIA-222-F -
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M2 3/16"
’-\2 3/16..

Zive
o

11 3/4"
10 1/2"

9 9/16"

148.5-ft - FPL: ABOVE

SCALE: 1-1/2" = 1’

|3
o=
o|¥| o
NEIRS
dl| o D ~
=v ——] —
G D —K =) .
% o| &
aY @
dl| O || C+P ~>—
148.5-ft - FPL: BELOW
SCALE: 1-1/2" = 1’
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148.5-ft - FLANGE PLATE w/ SP's VSi Job No.: 122249

' tical
v .&;u‘/lﬁlrl(’ﬁi TIA-222-F Date: 01/28/2013
Calculated by: MER

Input
- Reactions & Forces: w—
M := 52.8-kip-ft = max moment reaction at top of base plate IE<2 %)?:OO‘kSI
P:= 1.7-kip = max axial reaction at top of base plate AST = 4
PAppi = 3.8-kip = additional axial force to SP on opposite side of SP (left side) 3
PApD2 = 3.8:kip = additional axial force to SP on opposite side of SP (right side)
- Shaft:
tohaft = 0.375-in = thickness of shaft
FyShaft = 35.ksi = specified minimum yield stress of shaft
- Flange Plate:
tfpl = 1.25-in = thickness of base plate
Fy = 50-ksi = specified minimum yield stress of shaft
a:= 2.1875-in = distance from centerline of stiffener plate on left side to center of anchor rod
b := 2.1875-in = distance from centerline of stiffener plate on right side to center of anchor rod
y = 2.5-in = distance from shaft wall to center of anchor rod
- Stiffener Plates:
- SP on Left Side of AR:
bgp; = 4.75-in = width of stiffener plate
tgpp = 0.5-in = thickness of stiffener plate
Lgpq = 12.0in = length of stiffener plate
clipy := 0.75-in = length of clip
tywi = 0.25-in = thickness of vertical weld
FySPl = 50-ksi = specified minimum yield stress of SP material
Fexxj = 70-ksi = specified minimum ultimate stress of weld electrode
kj:=bgp; -y = distance from center of anchor rod to edge of base plate / edge of stiffener plate
kq =2.250-in
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- SP on Right Side of AR:

bgpy i= 4.75-in = width of stiffener plate
tgpy = 0.5:in = thickness of stiffener plate
Lgpy := 12.0:in = length of stiffener plate
clipy := 0.75-in = length of clip

tywo = 0.25-in = thickness of vertical weld

FEXX2 = 70-ksi
ky=bgpy —y
ky = 2.250-in

- Flange Bolts:
1
1-12 + —
2

S O N W W W
\]
+

Output - Anchor Rod, Deformation Method:

ZB: 12

—_—

sumQAd := Z (de-Ab)

sumQAd = 780-in4

—
M-(d-Ab) P-Ay
R = +
sumQAd Zm
& S

PmaXFP = RO ap 2R1 + R2

Praxp = 30.2-kip

8.1
7.6
6.8
1.5
4.1
0.0
0.0

0.785
0.785
0.785
0.785 |i
0.785

-kip

= specified minimum yield stress of SP material

= specified minimum ultimate stress of weld electrode

= distance from center of anchor rod to edge of base plate / edge of stiffener plate

54.0
54.0
54.0
54.0
54.0

-ksi

¢Rnt = nominal tension strength
d = distance from center

A = area of fastener

Q = quantity of fasteners

10.3 14
9.7 14
8.7 12
2.0 |-ksi g =1 3
5:3 7
0.0 0
0.0 0

%
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Output - Check Base Plate Flexure:

PiaxFB = max(R)

ti= tfpl
k= min(ky,k,)
[ e (a+ b)-t3
x 12
3.1
kX = —x
3
y
I
X
S, = t
2
R K-t
y 12
2
3:1y-(3-a+b)
k, = if a>b
y 3.2
2-a”b

31,(3b +a)
o  Eaal

k

X
MyMax = [kx T kyJ'(PmaxFB'y)

My Al i= ASE[(0.75-Fy )-8, ]

M

e xMax
X '
Myl
k _P abz_
-
MyMax3= " yk. max if a<b
x5 | tatb)’
- )
k P -a +b
FB
= yk- - if a>b
x| (a+b)?

My A= ASE[(0.75Fy )-8, ]

PmaXFB = 8.1- klp

t=1.25-in
k = 2.25-in
. 4
Ix = 0.71-in
kX = 0.14-in
.3
SX = 1.14-in
.4
Iy = 0.77-in
ky = 1.77-in
.3
Sy = 1.24-in

M\ fax = O-1-kip-ft

Iy = 3-%

My fay = 0-3-kip-ft
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X

k
P =|———|P
maxShaft [kx . kyj maxFB

k
PiMaxsp = — "PraxrB
kX + ky

Output - Calculate Forces in TSP / SP's:

l:==a+b
2
P ‘b
tMaxSP
Praxsp1 = _3'(b +3-a)
1
2
P -a
tMaxSP
Pmaxspa = (@ + 3:)

1

PiMaxSP1 = Pmaxsp1 + PADD1

PiMaxsP2 = Pmaxsp2 + PApD2

Output - Calculate SP Section Properties (LEFT Side):

Lywi1 = Lgpy — clip;
Lyw1 = bgpy — clip;

b
SP1
61 = atan
Lspy

B, = LSPl-sin(Bl)

Np1:=
Bl (sin(el) + cos(el))
N
BI
Nyi= —
By
2 2
L= J Lgp1 + bgpy
1 1z
bgpq
Ry o= ——
2

r, =7%

Ippy, = %

PraxShaft = 0-6-kip

PtMaxsp = 7-5kip

I =44in

Pmaxsp1 = 3-8-kip

Pmaxspz = 3-8-kip

PtMaxsp1 = 7-:6-kip

PiMaxsp2 = 7-6:kip

LVWI = 11.25-in

0 = 21.60-deg
B| = 4.42-in
Nl = 0.131

Ly = 12.91-in

ry = 0.144-in

X| = 2.38:in
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Output - Calculate Compressive Strength of SP:

CC] =
KLI‘l = ;
1
k= Fyspi
2:Cyy
FeB1= if KLry <Cq
2+ 3 (KLrlj (KLrl)
3 8| cC 3
L l 8Cer |
[ 2
127 -E
L if KLr; >C
23-(KLr1)2
AFgpp = Fysp1 — FerB1
2
teni B
, | 'sp1'B1 ) X
Palisp1 = T~[3-Fysp1-(l -N ) - 2.(AFcr1).(1 -N; )} -ASI
 PiMaxsp1
TeSP1 = 5o
allSP1

Output - Calculate Shear and Tensile Strength of CAN-SP:
- Calculate Forces in SP:

Lywi

th = Cllp] +

Vv = shear on Vertical leg

maxV1 = PtMaxsP1

P -X
= ISP L o max tension on Vertical leg

hyy

Thaxvi:

PiMaxsp17X1

\Y shear on Horizontal leg

maxH1 =
hyy

TraxH1 = PtMaxSP1 = tension on Horizontal leg

- Shear Strength of Vertical Leg of SP:

Viaivi = [(0'4'FySP1)'(LVW1'tSP1) -ASI
. Vmale
WL Valvi

Cop = 107.0

KLr| = 715

Fop = 20.7-ksi

AFg = 29.3ksi

P'ispp = 81.1kip

Tesp1 = 9%

\Y 7.6-kip

maxV1~

T = 2.8kip

maxV1

maxH
TmaxH 1 = 76klp

Ty = o
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- Tensile Strength of Vertical Leg of SP:
Tavy = [(0-6'Fyspl)'(va1'tSP1) ~ASI

Tmale

tvi =
Tanvi

- Combined Tension & Shear Strength of Vertical Leg of SP:
2
Tmale Vmale
er = + "
Tanvi Vialivi
- Shear Strength of Horizontal Leg of SP;

ViallH1 = [(0'4'FySP1)'(LHWl'tSP1) -ASI
\

maxH1
ViallH1
- Tensile Strength of Horizontal Leg of SP:

T = [(0-6'Fysm)'(LHW1'tSP1) -ASI

Tmale

Tanmi
- Combined Tension & Shear Strength of Horizontal Leg of SP:

2
Tmale vmaxHI
THI = . + .
Tann1 Va1

YH1 =

tH1 =

Output - Check Shear and Tensile Strength of Vertical SP Weld:

8, = 0-deg

o \1S
Fiy v1i= O.3O-FEXXI-(1.O + 0.50-sin(6, ) )

B = 90-deg
" inf6.)13
Fi 1= 0.30-Fgyxy( 1.0 + 0.50-sin( ;)

- Shear Strength of Vertical Weld:

Ay = (0.707-t\,W1).L\,W1
Vallvwi = [2'(Fw_v1'va1) -ASI

VmaxV 1

Wwwl =
v allVwl

ey = 1:%

er =2%

VH1 = 5%

TalH1

tH = 9%

rHl =10-%

Fy y1 = 21.0-ksi
FW_tl = 31.5-ksi

52
AWV] = 1.99-in

Viailywi = 111-kip

ywwi =7-%

148.5-ft - FB & FPL w SPs - ANALYSIS - TIA-222-F .xmcd

Page 6 of 11




- Tensile Strength of Vertical Weld:

Tallvwi = [2'(Fw_t1'AwV1) -ASI Ty vw1 = 167-kip
T
maxV1
tvwl = Tevw] = 2%
allvwl
- Combined Tension & Shear Strength of Vertical Weld:
2
Thaxv1 Vmaxv1
r\]WI E= ' * ' rvwl =2%
Taltvwi Viallvwi

Output - Check Design Shaft Punching Shear:

VmaxPs1 = Tmaxv1 Vmaxps1 = 2-8kip
Vali1 = 2{ (04 Fysnag) (tshas Lvwi)]-ASI Vialip = 157.5-kip
\
maxPS1
B2 T — rypg] = 2:%
alll

Output - Calculate SP Section Properties (RIGHT Side):

Lyw2 = Lgpy = clipy Lywy = 11.25-in
Lpw2 = bgpy — clipy Ligwy = 4.00-in
b
SP2
0, = atan 8, = 21.60-deg
Lsp2
By = Lgpysin(6) B, = 4.42-in
clipy
Npp = Np, = 0.578-in
B2= 7o B2
(51n(62) + 005(92))
N
B2
Ny = —= N, = 0.131
By
= by = 12.91i
Ly={Lsp2 *bgpy Ly = 1291-in
t
SP2
Iy = —— ry = 0.144-in
12
bgpa
Rpis—g Xy = 2.38:in

Cqp = 107.0

KLry = 71.5
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FchZ = - if Ker < CC2 Fchz = 20.7-ksi

2
2n°E |
== i By 565

_23~(KLr2)2

AFery = Fyspy = Forpy AFgy = 29.3ksi

9
tgp2 By

; _ 2 3 , B _
Paisp2 = —6«2 '[3'FySP2(1 -N ) - 2'(AFcr2)'(1 -N, )] -ASI P’ ispy = 81.1-kip

p
tMaxSP2
L R a— Tespy = 9-%
allSP2

Output - Calculate Shear and Tensile Strength of CAN-SP:

- Calculate Forces in SP:

L
Vw2

hv2 = Cllpz + hvz = 6.38-in
Vimaxv2 = PiMaxsp2 = shear on Vertical leg Viaxya = 7-6-kip

_ PiMaxsp2Xp s sl _
Thaxva = — & max tension on Vertical leg Tonaxv2 = 2-8-kip

V2

_ PiMaxsp2xy . e B i _
VinaxH2 = oy = shear on Horizontal leg Vinaxi = 2-8kip
TmaxH2 = PtMaxsp2 = tension on Horizontal leg Tonaxiio = 7-6-kip
- Shear Strength of Vertical Leg of SP:
Viaitva = [(04 Fygpa) (Lywo-tspa) - AST Vialivz = 150.0-kip

\Y

V2

2 = —Tax vy = 5%

Vialiva
- Tensile Strength of Vertical Leg of SP:
Taitv2 = [(06 Fygpa) (Lywo-tgpa)]-ASI Tairya = 225.0-kip

T,

maxV2
ftv2 = — ryo = 1:%

allv2
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- Combined Tension & Shear Strength of Vertical Leg of SP:
2
Thaxv2 Vimaxv2
I‘VZ = + .
Taiv2 Viallva
- Shear Strength of Horizontal Leg of SP:
Vil = [(0'4'FySP2)'(LHW2'tSP2) -ASI

VmaxH2

YH2 =~
V'allH2

- Tensile Strength of Horizontal Leg of SP:

Tairz = [(06 Fyspa) (Luwa-tspa) |-ASI

Tmaxl—IZ

tH2 =
Tali2

- Combined Tension & Shear Strength of Horizontal Leg of SP:
2
TmaxHZ Vma.xHZ
FH2 = - + .
TaH2 VialiH2
Output - Check Shear and Tensile Strength of Vertical SP Weld:

0, = 0-deg

;o A8
Fy v2'= O.30-FEXX2-(1.0 + 0.50-sin(6,) )

0 = 90-deg

Fy 2= 0.30-FEXX2-(1.0 + 0.50-sin(9t)1'5)

- Shear Strength of Vertical Weld:

Vialivwz = [2'(Fw_v2'va2) “ASI

) VmaxVZ
yvw2 = V'
allVw2

- Tensile Strength of Vertical Weld:

Talvwe = [2'(Fw_t2'va2)]'ASI

TmaxV2

hvw2 = o
Talvw2

- Combined Tension & Shear Strength of Vertical Weld:

2
TmaxV2 " VmaxV2
'vw2 = |5 .
T allvVw2 v allvw2

rvz =2%

VallHz = 333

fyH2 = 3%

kip

s =%

er =10-%

Fy ya = 21.0:ksi

Fy 1= 315

ksi

.2
in

Vallywz = 11-kip

fyywa = 7%

Tairvwz = 167-kip

frywy = 2%

w2 = %%
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Output - Check Design Shaft Punching Shear:

VimaxPs2 = Tmaxv2 Vinaxps2 = 2.8-kip
Viallz = 2(04Fyshatt) (tshat Lyw2)] ASI Vg = 157.5-kip
A"/
maxPS2
rvPS?. = V' rvpsz =2%
all2

Output - Results Summary:
- Anchor Rods & Base Plate:

resultFB = max(rFB) resultFB =14-%
Iy 3
resultFPL = Yy resultFPL =7 [%
TFPL Z
Maxyilization FB_FPL = max(resultpp, resultgpy ) Maxyiilization FB_FPL = 14%

- SP on Left Side:

TeSP1
9
i 5
tv1 1
resultgpy ==| Tvi resultgpy =| 2 |%
IyH1 5
] 9
tH1
10
TH1
yvwl 7
resultgpyeld] = | ftvwl resultgpueldl = | 2 | %
'vwil 2
resultshaftl = Iypg| resultshaﬂl =2%
MaX{iilization_sp1 = Max(resultgp . resultgpyyeiqy. resultgap ) Maxtiization_sp1 = 10-%
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- SP on Right

resultSP2 =

resultgpyyeld2 =

resultgpafio = Iyps2

MaX{ygilization_SP2 = Max(resultgpy , resultgpyyel s resultghapio)

Side:

TeSP2
yv2
tv2

'v2
TyH2
tH2

"H2

Tyvw2

Ttvw2

W

resultSP2 = -%

o N

7

resultspweldzz 2 1%
2

resultshaftz =2%

Maxyytilization ‘= maX(MaXUtilization_FB_F PL>MaXUilization SP1> MaXUtilization_SPZ)

Maxytilization_sp2 = 10-%

Maxyilizatio

n=- 4%

Lgpy = 12.00-ir

Lgpp = 12.00-ir
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VSi Job No.: 122249

vertical
v solutions Date: 01/28/2013
f BOF-VP TO TOWER CONNECTION DESIGN, TIA-222-F Calculated by: MER

BOF-VP Bolts:

Input
CONSTANTS:
- Reactions: 4
ASIl = —
M := 52.8-kip-ft = maximum moment on cross section 3
V= 1.7-kip = maximum axial force on cross section
P:= 1.7-kip = maximum axial force on cross section

- Flange Plate / Bolt Properties:
dy, = 2.5in = distance from BOF-HP bolts to BOF-VP bolts
Phaxpp = 30.2-kip = total tension in BOF-HP bolts

- BOF Bolts - Horizontal Layout:
FBgrade := "A325-N"

1-12 + l
2
1 11+ 2 0.994 21.0
3 4 0.994 21.0
3 9+ -Z- 0.994 , 21.0
Q=13 d:= 3 -in Ap =1 0.994 |-in F, = 21.0 |-ksi
2 2+ I 0.994 21.0
0 1 0 0
0 b+7 0 0
- BOF Bolts - Vertical Layout:
By 1= 3 = number of rows of BOF-VP bolts
2 4 0.994
1 0 0.994
Q=10 dy=10 |in App = 0 -in2
0 0 0
0 0 0
- T
neol = (@ "
v Thi
Tyes———— T,=1 o
ncolZ(Ql) 0
0
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Output - Allowable Bolt Shear:

-—)
Dpolts = nrowz: Q

sumQAd := Z(nmw-de-Ab)

Npolts = 36

sumQAd = 2963~in4

v Mv(d-Ab) P-Ay
max -~ SquAd Z(A—)
Q)
e _—

Output - Allowable Combined Bolt Tension & Shear:

fvl = max(fv)

2 2
By 2= ‘I(ASI-44-k51) - 439-f,

‘I(ASI-54-ksi)2 - 3756,

\/(ASI-44-ksi)2 —~ 21881

J(ASIv54-ksi)2 — 1.82-fv12

0-ksi otherwise

Mholts1 = Deol Z (Ql)
-

2
SquAdl = nCOIZ(Qldl Abl)

if FBgrade =

if FBgrade =

if FBgrade =

if FBgrade =

"A325-N"

"A490-N"

"A325-X"

"A490-X"

max —

max —

2.8 2.8
2.6 2.7
2.4 2.4
0.6 |kip f,=|0.6
1.5 1.5
0.0 0.0
0.0 0.0
Fy = 58.369-ksi
Nholts] = 36

-ksi

sumQAd; = 382-in4

M, = 6.29-kip-ft
0.8 0.8
0.0 0.0
0.0 [kip f=]0.0
0.0 0.0
0.0 0.0

-ksi

vt

S O W N O O

S O O O =

%

%
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Output - Results Summary
max(rv)

result =
FlangeBolts - ax(rvt)

10
reSLlltFlangeBoltS = ( | )'%

MaXytilization = max(resu“FlangeBolts)

Max{jtilization = 10-%
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vertical BASE PLATE w/ TSP & SP's VSi Job No.: 122249
v solutions TIA-222-F Date: 01/28/2013
f Case #1 Calculated by: MER
Input
- Reactions & Forces: CONSTANTS:
M:=3801-kip-ft = max moment reaction at top of base plate Ib;i 3?;001(51
P:= 41kip = max axial reaction at top of base plate ASI = 4
PApD1 = 0-kip = additional axial force to SP on opposite side of SP (left side) 3
PApDy = 0-kip = additional axial force to SP on opposite side of SP (right side)
- Shaft:

tohaft = 0.3125-in = thickness of shaft

FyShaft = 65-ksi = specified minimum vyield stress of shaft

- Base Plate:
tbpl = 1.75-in = thickness of base plate
Fy = 60-ksi = specified minimum vyield stress of shaft
a:= 3.1875-in = distance from centerline of stiffener plate on left side to center of anchor rod
b := 3.1875-in = distance from centerline of stiffener plate on right side to center of anchor rod
y = 3.875-in = distance from shaft wall to center of anchor rod
- Bar:
PyBar = 0-kip = axial force from bar (see Pole Tool-F v1.6.xls)
diggap:= 0-in = distance from center of bar to edge of TSP (left side)
dyggp = 0-in = distance from center of bar to edge of TSP (right side)
n:=0 = number of termination bolts
z:= 0-in = height above base plate to bottom of bar / height above SP
h:= 0-in = height above top termination bolt to top of TSP

- Transition / Stiffener Plates:
- TSP / SP on Left Side of AR:

TSP1 := "No" = TSP on left side = "Yes"; SP on left side = "No"
bgp; = 6.5-in = width of stiffener plate
tgpy = 0.75-in = thickness of stiffener plate

clip; := 0.75-in

FEXX] = 70-ksi
ky=bgpy -y

= length of stiffener plate

= length of clip
= thickness of vertical weld

= specified minimum yield stress of SP material

= specified minimum ultimate stress of weld electrode

= distance from center of anchor rod to edge of base plate / edge of stiffener plate

kj = 2.625-in
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- TSP / SP on Right Side of AR:

TSP2 := "No" = TSP on right side = "Yes"; SP on right side = "No"
bgpp = 6.5:in = width of stiffener plate

tgpy = 0.75:in = thickness of stiffener plate

Lgpy = 11.25-in = |length of stiffener plate

clipy := 0.75-in = length of clip

tywy = 03125-in = thickness of vertical weld

FySPZ = 50-ksi = specified minimum yield stress of SP material
Fpxxo = 70-ksi = specified minimum ultimate stress of weld electrode
ky = bgpy — ¥ = distance from center of anchor rod to edge of base plate / edge of stiffener plate
ky = 2.625in
- Anchor Rods:
2-12+9
2 212+ 6 + % 3.98 3.25 0.6-75
4 3.98 325 0.6:75
5
4 1-12+ 11 + 1_6 3.98 3.25 0.6:75
; .2 22 ;
Q=4 d:= 5 -in Agiigr = | 3.98 |in Agiress = | 3:25 |in Fi:=10.6-75 |-ksi
2 1-12 + E 3.98 3.25 0.6:75
0 0 0 0 0
0 0 0 0
Output - Anchor Rod, Deformation Method:
—_—
PE— _ 2 ¢Rnt = nominal tension strength
R M'(d'Astiff) N P-Astifr Sl == Z(Q'd 'AStiff) d = distance from center
" sumQAd —_— _ L4 A = area of fastener
Z(Astiff 'Q) sumQAd = 34658-ir Q = quantity of fasteners
—> —_)

175.4 54.0 90
162.3 49.9 83
124.6 38.4 64
R=| 687 |kip f=|21.1 |-ksi AR = | 35 [ %
2.6 0.8 1
0.0 0.0 0
0.0 0.0 0
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Output - Check Base Plate Flexure:

PhaxAR = max(R) PraxARr = 175-kip
t.= tbpl t=1.75in
k:= min(kl ,k2) k = 2.63-in
3
. (a + b)t 4
IX = T IX = 2.85-in
3.1
X .
ky = 3 ky = 0.15-in
y
L .3
SX = . SX = 3.25-in
(5)
(v + k)t 4
Iy = T Iy = 2.90-in
2
3-Iy-(3-a+ b)
k= |—— ifa>p k, = 2.15-in
Y 3 2 Y
2-a™-b

31,-(3:b+ a)°
———  ifa<b

2-b3-a2
I, 3
Sy = oy Sy =3.32:in
2
k
X 0
M, Max = (—k p }(Pmax AR~y) M Max = 3-6-kip-ft
x T ly
M ap = ASI.[(0.75-Fy)-sx:| M A1 = 163 kip-ft
M
M
Iy = — = 22:%
My All
P b?]
_ y maxAR & i .
MyMax = T > if a<b MyMax = 10.9-kip-ft
"L @+b)’ |
o [P al]
I il O
ky + ky . b)2 J
NI ASI-[(OJS-Fy)-sy] M'y a1 = 16.6:-kip-ft
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MyMax

I, =
R N

[z 2
I'BPL = I'X +ry

ky
P =] ——|P
maxShaft kx +k maxAR
Y
k

PiMaxsp = [ )'PmaxAR

kx+ky

Output - Calculate Forces in TSP / SP's:

l:=a+b
2
_ PiMaxspb
Pmaxspl = —(b + 33.)
1
2
P -a
tMaxSP
e L
1
d
1Bar . . .y
Puar1 = || 1- T o ‘P par if TSP1="Yes
1Bar ¥ 92Bar
0 if TSP1 = "No"
d
2Bar . . R
PuBar2 §= 1- # 'PuBar if TSP2 = "Yes
1Bar ¥ 92Bar
0 if TSP2 = "No"

PiMaxsP1 = Pmaxsp1 + PuBar1 * PADDI1

PiMaxsP2 = Pmaxsp2 + PuBar2 + PADD2

Output - Calculate SP Section Properties (LEFT Side):

Lyw1 = Lgpy — clip;
Lyw1 = bgpy — clip;

b
SP1
61 = atan
Lspi

By = Lgpy'sin(6;)

clip;
B Toin(6,) + cox(0)))
Npj
Np = —Bl—

— 66.9
ry—66 %

PraxShaft = 11-2°kip

| = 6.4-in

PuBarl = OOklp

PuBarz = 0.0 klp

PtMaxsp1 = 82.1°kip

01 = 30.02-deg

Npj = 0.549-in

Nj = 0.098
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2 2
Ly= JLspl + bgpy

tsp1

B = —
2

bgpi

X|i=—
2

if KLrl < CC]

FoB1 =

2
12t -E .
E——— if KLF] > CC]

_23-(KLr1)2

AFgq = Fyspr — ForBi

2
tepq-B
Plalspl = T}T"}'Fyspl'(l -N; ) = 2.(Apcrl).(1 -N; )] -ASI
PiMaxsP1
TeSP1 = o
allSP1

Output - Calculate Shear and Tensile Strength of CAN-SP:

- Calculate Forces in SP:

Lywi

hy = clip] +

Vv = shear on Vertical leg

maxV1 = PtMaxSP1

PiMaxSP1'X1

T max tension on Vertical leg

maxV1 =
hyy
_ Pavaxsprr _ T
Vinaxi] = ———— = shear on Horizontal leg
hyy
TaxH1 = PiMaxSP1 = tension on Horizontal leg

Ly = 12.99-in

r = 0.217-in

Xl = 3.25'in

Ceq = 107.0

KLr; = 48.0

FCI’BI = 24.7-ksi

AFgy = 253 ksi

fesp] = 2%

hy = 6.00-in

Vinaxy] = 82.1-kip

maxV

T 44.5-kip

maxV1~™

\% 44.5-kip

maxH1 =~

Tooaxi] = 82-1°kip

maxH
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- Shear Strength of Vertical Leg of SP:

Vanvi = [(0'4'FySPl)'(LVW1'tSP1) -ASI

Vmale

LYAVS i
Vianvi

- Tensile Strength of Vertical Leg of SP:
Tairvi = [(0'6'FySP1)'(LVW1'tSP1) -ASI

TmaxV 1

v = ——
Tanvi

- Combined Tension & Shear Strength of Vertical Leg of SP:
2
Trhaxv1 Vimaxv1
'yl = *|
Tanvi Viallvi

- Shear Strength of Horizontal Leg of SP:

Vit = [(04Fysp1) (Lawitspr) |- AS!

VmaxH 1

YH1 = <,
ViallH1

- Tensile Strength of Horizontal Leg of SP:

TanH1 = [(0-6'FySP1)'(LHW1'tSP1) “ASI

TmaxH 1

ry = ————
tH1 = o
TalH1

- Combined Tension & Shear Strength of Horizontal Leg of SP:
2
TmaxHI Vmale
rHl = ; + -
TalH1 ViallH1

Output - Check Shear and Tensile Strength of Vertical SP_ Weld:
6, = 0-deg

PN
B i1 = 0.30.FEXXI-(1.0 +0.50-sin(6,) )

8 = 90-deg

i g 1S
B, = O.3O-FEXXI-(1.O + 0.50-sin(8y) )

- Shear Strength of Vertical Weld:

Agv = (0.707-t\,\,\,1)-LV\,v1
Viallvwi = [2'(Fw_v1‘AwV1) -ASI

VmaxV 1

ywwwl = 3,
Vialvwi

Viiiv = 210.0-kip

erl =39%

I'Vl =29-%

rle =39%

TalH1

rHl =63%

Fy y1 = 21.0:ksi

F = 31.5-ksi

w_tl

.2
Ale = 2.32:in

fyyw] = 63-%
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- Tensile Strength of Vertical Weld:

Taitvwi = [2(Fw 11°Awv1)]-ASI

TmaxV 1

tvwl =
Taivwi

- Combined Tension & Shear Strength of Vertical Weld:
2
Traxv1 i Vimaxv1
erl = ' 1
Talivwi Viallvwi

Output - Check Design Shaft Punching Shear:

VmaxPs1 = Tmaxvi

Vil = 2'[(0'4'FyShaﬁ)'(tshaﬁ'LVWI) -ASI
VimaxPS1
IypS1 = W

Output - Calculate SP Section Properties (RIGHT Side):

Lyw2 = Lgpy = clipy

Lygw2 = bgpp — clipy

bgpy
62 = atan
Lspo

B, = LSPZ'Sin(ez)

clipy
Np» =
B2 (sin(ez) + 005(92))

~ Npp

N2 = B_2
2 2
Ly= JLspz + bgpy
2 \/E
bgp2

2"

Output - Calculate Compressive Strength of SP:

Tairvwi = 195-kip

ftvwl = 23:%

rvwl =63%

fyps1 = 20'%

0, = 30.02-deg
B, = 5.63-in

Np, = 0.549-in

N, = 0.098

Ly = 12.99-in

ry = 0.217-in

X = 3.25-in

Cep = 107.0

KLr, = 48.0
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(Ker)

2.C,

2

‘Fysp2

FoBo =

if KLry < Cygy

12~71‘2-E

_23-(KLr2)2

AFep = Fygpy = Ferpo

)
, | tsp2B2 2 3
Palisp2 = “Emy, | 3-Fygpa( 1 =Ny ) = 2:(AFgn) {1 =Ny ||| AsI

6-

PiMaxsp2

rCSPZ = P
allSP2

Output - Calculate Shear and Tensile Strength of CAN-SP:

) (ki)

3
8-CC2

- Calculate Forces in SP:
Lyvw2

hvz = Cllpz +
Vmaxv2 = PtMaxsp2

PiMaxsp2 X2

Thaxv2 = »
V2
_ PtMaxsp2 X2
VinaxH2 = K
V2
TaxH2 = PtMaxsp2

shear on Vertical leg

= max tension on Vertical leg

shear on Horizontal leg

= tension on Horizontal leg

- Shear Strength of Vertical Leg of SP:

Vaalvz = [(0'4'FySP2)'(LVW2'tSP2) -ASI

VmaxVZ

yv2 = .
Viallv2

- Tensile Strength of Vertical Leg of SP:

Tairv2 = [(0-6Fyspa) (Lywatspa) ] ASI

TmaxV2

htyo = ——
Taiv2

Fchz = 24.7-ksi

AF .5 = 25.3-ksi

cr2

fegpy = 2%

hy, = 6.00-in

Vinaxyo = 82.1kip

Tonaxya = 44.5kip

maxV

Tonaxiz = 82.1°kip

tyyo = 39-%

Tyirva = 315.0-kip
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- Combined Tension & Shear Strength of Vertical Leg of SP:
2
Thhaxv2 Vimaxv2
g = il
Taiva Viallva
- Shear Strength of Horizontal Leg of SP:

Vaiinz = [(04Fysp2) (Lipwztspa)]- ASI

VmaxHZ

VH2 =
V'allH2

- Tensile Strength of Horizontal Leg of SP:

Taiirz = [(06Fysp2) (Lwztsp2)]-ASI

. ) TmaxH2
tH2 = 7
a2

- Combined Tension & Shear Strength of Horizontal Leg of SP:

2
TmaxH2 VmaxH2
H2 = | Ll Ry
TaliH2 VialiH2

Output - Check Shear and Tensile Strength of Vertical SP Weld:

8, = 0-deg

o pa 315
Fy v2 = 0.30-FEXX2-(1.0 + 0.50-sin(6, ) )

0; = 90-deg

Fy 2= O.3O-FEXX2-(1.O + O.SO-sin(Gt)l'S)
- Shear Strength of Vertical Weld:

Ao = (0.707-t\,W2)-LV\,\,2

Vallvwz = [2'(Fw_v2'AwV2):I'ASI

VmaxVZ

w2 = 3,
Vialivw2

- Tensile Strength of Vertical Weld:

Taitvwz = [2(Fw - Awya)]-AS]

TmaxV2

rtiZ = T
allvw2

- Combined Tension & Shear Strength of Vertical Weld:

2
TmaxV2 2 VmaXVZ
'yw2 = | )
Tallvw2 Vallvw2

ryy = 29:%

rVHZ =39%

er =63-%

Fyy v2 = 21.0-ksi
Fy o = 31.5ksi

i 2
AWVZ = 2.32-in

Viallvwz = 130-kip

fyyw2 = 63-%

Taltvwz = 195-kip

rywo = 23:%

rVWZ =63%
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Output - Check Design Shaft Punching Shear:
VinaxPs2 = Tmaxv2

Vialz = 2'[(0'4'FyShaft)'(tshaft'LVWZ) -ASI
VmaxPSZ

Iyps2 - .
v all2

Output - Results Summary:
- Anchor Rods & Base Plate:

resultpp = max(rAR) resultAp = 90-%
x 22

resultgpy = Iy resultppy = 66 |-%
'BPL =

MaXtilization AR_BPL, = max(resultp ,resultppy )

- SP on Left Side:

TeSP1
52
r
vVl 39
v 14
resultgp; == | Ty resultgpy = [ 29 |-%
yH1 B
. 48
tH1
63
"H1
Yvwl 63
resultspweldl = rtVWI resultspweldl =23 |%
'ywi 63
resultshaﬁl = Iypg| resultshaftl =20-%

LSpireqd = [[z+ n:(3:in) + h] if TSP1="Yes"
"N/A" if TSP1 = "No"

Lgpicheck = |"N/A" if TSP1 = "No"
if TSP1 = "Yes"

"OK" if Lgpy 2 Lgpyreqd

"NG" if Lgp) <Lgpireqd

MaX(yiilization_SP1 = max(resultgpy,resuligpyyeid] resultghan )

typsz = 20%

MaXyilization AR_BPL = 90:%

LSPlreqd = "N/A"-in

Lspicheck = "NV/A"

Maxytilization_sp1 = 63-%
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- 8P on Right Side:

TeSP2
52
r
vV2 39
tv2 14
rCSUltspz = rvz I'eSUltSPZ =129 |%
TYH2 39
. 48
tH2
63
"H2
Vw2 63
resultgpyerd2 = | Ttvw2 resultgpyerqn = | 23 %
Vw2 63
resultgy go = IypS? resultgp .o = 20-%
Lspzreqd = l[z+ n-(3-in) + h] if TSP2 = "Yes" LSP2reqd = "N/A"-in
"N/A" if TSP2 = "No"
LSpacheck = |"N/A" if TSP2 = "No Lgpocheck = "N/A"
if TSP2 = "Yes"
"OK™ if Lgpy 2 Lgporeqq
"NG" if Lgp) < Lgporeqd
Maxytilization_sP2 = max(resu“SP2’resu“SPweld2’resu}tshaﬁz) Max{jtilization Sp2 = 63-%
Maxyilization = max(MaxUtilization_AR_BPL’MaXUtilization_SPl ’MaXUtilization_SPZ) Max{tilization = 90-%

tsp1 = 0.750-i] [igp = 0.750-ir]

Lgpy = 11.25:irf [Lgp, = 11.25-ir
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BASE PLATE w/ TSP & SP's VSi Job No.: 122249

tical
\V/ iiitics TIAZ22F Date: 011281201
Calculated by: MER

Case #2
Input
- Reactions & Forces: QO_—NMIS—
M := 3801-kip-ft = max moment reaction at top of base plate Ei %)9500'1(5‘
P:= 41-kip = max axial reaction at top of base plate A _' 4
PAppi = 0-kip = additional axial force to SP on opposite side of SP (left side) 3
PApD2 = 0-kip = additional axial force to SP on opposite side of SP (right side)
- Shaft:
tshaft = 0-3125-in = thickness of shaft
FyShaft = 65-ksi = specified minimum yield stress of shaft
- Base Plate:
tbpl = 1.75-in = thickness of base plate
Fy = 60-ksi = specified minimum yield stress of shaft
a:= 3.1875-in = distance from centerline of stiffener plate on left side to center of anchor rod
b:= 3.5-in = distance from centerline of stiffener plate on right side to center of anchor rod
y := 4.0-in = distance from shaft wall to center of anchor rod
- Bar:
PyBar = 387-kip = axial force from bar (see Pole Tool-F v1.6.xls)
diggr = 4.625-in = distance from center of bar to edge of TSP (left side)
dypar = 6.375-in = distance from center of bar to edge of TSP (right side)
n:i=9 = number of termination bolts
z:= 11.75in = height above base plate to bottom of bar / height above SP
h:= 6:in = height above top termination bolt to top of TSP
- Transition / Stiffener Plates:
- TSP / SP on Left Side of AR:
TSP1 := "No" = TSP on left side = "Yes"; SP on left side = "No"
bgp = 6.5in = width of stiffener plate
tgpy := 0.75-in = thickness of stiffener plate
Lgp = 11.25-in = length of stiffener plate
clip := 0.75-in = length of clip
tywi = 0.3125-in = thickness of vertical weld
FySPl = 50-ksi = specified minimum yield stress of SP material
Fexxq = 70-ksi = specified minimum ultimate stress of weld electrode
ky:=bgpy -y = distance from center of anchor rod to edge of base plate / edge of stiffener plate
kq = 2.500-in
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- TSP / SP on Right Side of AR:

TSP2 := "Yes"
bspz = 6.5-in

clipy := 0.75-in

FEXX2 = 70-ksi

kp:=bgpy —y

- Anchor Rods:

1]
(=R S N O N )

= TSP on right side = "Yes"; SP on right side = "No"
= width of stiffener plate

= thickness of stiffener plate

= length of stiffener plate

= length of clip

= thickness of vertical weld

= specified minimum vyield stress of SP material

specified minimum ultimate stress of weld electrode

= distance from center of anchor rod to edge of base plate / edge of stiffener plate

ky = 2.500-in
2:12+9
21246+~ 3.98 3.25 0.6-75
2 3.98 3.25 0.6:75
112+ 11 + 136 3.98 , 3.25 , 0.6:75
5 -in Agtifr =] 3.98 [in Astress =1 3.25 |in Fi:=10.6-75 |-ksi
1-12 + R 3.98 3.25 0.6:75
. 0 0 0
0 0 0

Output - Anchor Rod, Deformation Method:

R =

—_—
T ) 2 ¢Rnt = nominal tension strength
M'(d'Astiff) . P-Agtifr B = Z(Q'd AStiff) d = distance from center
sumQAd PR ¢ B L4 A = area of fastener
Z(Astiff'Q) sumQAd = 34668-in Q = quantity of fasteners
—) —_)
= B fi
Astress AR = ASI-Ft
175.4 54.0 90
162.3 49.9 83
124.6 38.4 64
R=| 68.7 |-kip fp = 21.1 |-ksi AR =135 [%
2.6 0.8 1
0.0 0.0 0
0.0 0.0 0
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Output - Check Base Plate Flexure:

PmaxAR = max(R)

ti= tbpl
k= min(ky, k)
L. @rbd
x" 12
31
kx = —
3
y
I
X
SX = .
2
Lo (y + k)-t3
v 12
2
3-1y-(3-a+b)
ky = |——— ifa>b
2~a3-b2
2
3-Iy-(3-b + a)
if a<b
2-b3-a

k
S
X y

Y NTE ASI-[(0.75-Fy)-SX]

M

XMax
l'x = ;
Myl
_ .
k PmaxARab
Mymax = | yk : ifa<b
xT y (a+ b)2 _J
k, |p b |
Y_ | Dok - if a>b
kx+ky_ (a+b)2 |

My Ap) = ASI-I:(O.75-Fy)-Sy]

PmaXAR: I75k1p
t=1.75in

k = 2.50-in
4
I, = 2.99-in

ky = 0.14-in

.3
Sx: 3.41-in

. 4
Iy = 2.90-in

k, = 1.87-in

i3
Sy = 3.32:in

MM ax = 4-1-kip-ft
My aql = 17.1kip-ft

ry =24-%

My ax = 11.9-kip-f

My ajp = 16.6kip-fi
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ky
PraxShaft = ke +k “PmaxAR
y
k
PiMaxsp = | ——— ‘PmaxAR
a ky + Ky

Output - Calculate Forces in TSP / SP's:
l:==a+b

2
P ‘b
tMaxSP
PmaxSPl = —(b + 38)

|
2
P -a
tMaxSP
Pmaxsp2 = _3-(a +3:b)
1

d
1Bar . . "
uBar] = l-— 'PuBar if TSP1 = "Yes

dlBar * d2Bar
0 if TSP1 = "No"

d
2Bar . o .
PuBar2 = - — ‘PuBar if TSP2 = "Yes

dlBar ¥ dZBar
0 if TSP2 = "No"

PtMaxSP1 = Pmaxsp1 + PuBar1 + PADD1

PtMaxSP2 = Pmaxsp2 * PuBar2 + PADD2

Output - Calculate SP Section Properties (LEFT Side):

Lyw1 = Lgpy — clip
Lywi = bgpy — clip;

b
SP1
91 = atan
Lspi

BI = Lsplsm(el)
clip;
Np1 = (sin(el) + 005(61))

= .0,
ry—72 %

PmaxShaft = 12:2°kip

1 =6.7-in

P 0.0-kip

uBarl =

PuBarZ = 1627klp

01 = 30.02-deg
B, =5.63:in

Npj = 0.549-in

N; = 0.098
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, 2 2 .
Ly:=JLgp; + bgpy L =12.99-in

t
SP1
1= — r; = 0.217:in
12
bspi
X1 2 X1 = 3.25in
Cgp = 107.0
KLrl = KLrl =48.0
I
- _
1- Fyspi
2-Cc1
FCI‘BI = if KLrl < CCl FCI‘BI = 24.7-ksi
3 8| C 3
i cl 8-C.;
i 2
12. .
TE | e kL 2 cy
2
23.(KLr1)
AFCI'I = FySPl - Fchl AFCI'I = 253kSl
2
t -B
, | tsp1rBy 2 3 , .
P
tMaxSP1
feSP1= 5 —— regpl = 55%
allSP1
Output - Calculate Shear and Tensile Strength of CAN-SP:
- Calculate Forces in SP:
L
. VW1 3
hv] = Cllpl + hv1 = 6.00-in
ViaxV1 = PiMaxsP1 = shear on Vertical leg Vinaxy1 = 87-3-kip

~ PtMaxsp1X1

Thaxvi = ” = max tension on Vertical leg Traxvi = 47.3-kip
Vi
P X
tMaxSP1'*1 _ . .
ViaxH1 = T = shear on Horizontal leg Vinaxi] = 47.3-kip
Timnxil = PiMaxSP1 = tension on Horizontal leg Traxi1 = 87-3-kip
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- Shear Strength of Vertical Leg of SP:

Viallvi = [(0'4'FySP1)'(LVW1'tSP1) -ASI

Vmale

yvi = 1
Vialivi

- Tensile Strength of Vertical Leg of SP:

Tarvy = [(0'6'FySP1)'(LVW1'tSP1) “ASI

- Combined Tension & Shear Strength of Vertical Leg of SP:
2
Tmale Vmale
er = + ;
Tanvi Viallvi
- Shear Strength of Horizontal Leg of SP:

ViallH1 = [(0‘4‘FySP1)'(LHW1'tSP1) *ASI

VmaxH 1

yH1 =
VialiH1

- Tensile Strength of Horizontal Leg of SP:

Talgr = [(0'6'FySP1)'(LHW1'tSP1) “ASI

Tmale
"tH1 = =
TaliH1

- Combined Tension & Shear Strength of Horizontal Leg of SP:

2
Tmale Vmale
I'Hl = ) + ;
TaliHi ViallH1

Output - Check Shear and Tensile Strength of Vertical SP Weld:

0, = 0-deg

i 1.5
Pop wi = O.3O-FEXXl-(1.O +0.50-sin(6, ) )

B; = 90-deg
: : 70 415
Fy_t1:= 030-Fgxy | 1.0+ 0.50-sin(6,)

- Shear Strength of Vertical Weld:

Ayyi = (0.707-tvw1)-LVWl
Vallvwi = [2'(Fw_v1'AwV1) -ASI
V

Yvwl =
v allVwl1

maxV1

tyyp = 42:%

er =32%

Vi = 115.0-kip

rle =41-%

TaH1

rHl = 68%

Fyy y1 = 21.0:ksi

F = 31.5-ksi

w_tl

.2
AWVI = 2.32-in

Viallywi = 130-kip

Iyyw] = 67-%
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- Tensile Strength of Vertical Weld:

Tavwi = I:z'(Fw_tl'AwVI) -ASI

TmaxV 1

r, = —
tVwl - 1
Tall\/wl

- Combined Tension & Shear Strength of Vertical \Weld:
2
. ) Thaxv1 N Vimaxv1
Vwl = 1 (0
Taltvwi Viallvwi

Output - Check Design Shaft Punching Shear:

ViaxPs1 = Tmaxv1
Vi = 2'[(0'4'FyShaft)'(tshaft'LVWI) *ASI
VmaxPSl
WPS1 = o
Viain

Output - Calculate SP Section Properties (RIGHT Side):

Lywz = Lgpy = clipy

Lywa = bgpy — clipy

b
SP2
92 = atan
Lspa

Bz = Lspz sm(92)

clipp
Np» =
B2 (sin(ez) + 005(92))
N o B2
2" B,
2 2

Ly:= JLspz + bgpy
I
2T 2

bgpo
Xy 1= ——
27

Taitvwi = 195-kip

rvwl =69-%

Vi1 = 227.5-kip

typs = 21-%

0y = 8.26-deg
B, = 6.43-in

Np, = 0.662-in

N, = 0.103

L, = 45.22:in

Iy = 0.397-in

X2 = 3.25-in

Cgp = 107.0

KLry = 91.1
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(KLr2)2
1- FySP2
2:Cyp
Fchz = if Ker < CC2 Fchz = 16.7-ksi
3 8| CcC
i c2 8:Cyy |
( 12-7r2-E i
See=—————— if KL12 > CCZ
23-(KLr2)2
AFCI‘Z = FySPZ = Fchz AFCFZ = 33.3-ksi
2
, | tsp2'B2 ) 3 , .
PlISP2 = ony 3-Fygpa( 1 =Ny | = 2:(AFg0) {1 =Ny | ||-ASI P’ 1sp2 = 318.5-kip
_ PiMaxsp2 ,
L R — regpy = 7>:%
allSP2

Output - Calculate Shear and Tensile Strength of CAN-SP:

- Calculate Forces in SP:
Lywa2

hy, = clipp + hyp = 22.75-in

1

shear on Vertical leg

Vmaxv2 = PtMaxsp2 Vmaxv2 = 238.6-kip

PiMaxsp2 X2

Lo e = max tension on Vertical leg Taxya = 34.1kip
V2
 PiMaxsp2X2 _ . i ,
VimaxH2 = h—vz = shear on Horizontal leg Viaxi = 34-1-kip
TaxH2 = PiMaxsp2 = tension on Horizontal leg Traxi2 = 238.6-kip
- Shear Strength of Vertical Leg of SP:
Vaitvz = [(0:4Fyspa) (Lywatspa) | AST Vv = 1613.3-kip
Vimaxv2
W2 = oy = 15-%
Vialva
- Tensile Strength of Vertical Leg of SP:
Tanvz = [(0-6Fyspa) (Lywatspa) |-ASI Talrv2 = 2420.0-kip
Tmaxv2
WS — reyo = 1%
Taiv2
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- Combined Tension & Shear Strength of Vertical Leg of SP:
2
Thaxv2 N Viaxv2
Talv2 Viallva
- Shear Strength of Horizontal Leg of SP:

Vaiirz = [ (04 Fysp2) (Lwz tspa) | ASI

VmaxH2

Iy =

YH2 =
V'allH2

- Tensile Strength of Horizontal Leg of SP:

Taiirz = [(06Fysp2) (Lnwz tspz) |- AS!
g

I =
tH2 :
Talim2

maxH2
- Combined Tension & Shear Strength of Horizontal Leg of SP:
2
Tmaxm2 N VimaxH2
Talm ViallH2

Output - Check Shear and Tensile Strength of Vertical SP Weld:
0, = 0-deg

rH2 =

oo\ 15
Fo va 1= O.30-FEXX2-(1.0 +0.50-sin(6, ) )

0; = 90-deg
_ 15
Fy 2= 0.30-Fgxxo| 1.0 + 0.50-sin(6y)

- Shear Strength of Vertical Weld:
Awv = (0707 tywa) Lywa

Viallvwz = [2'(Fw_v2'AwV2) *ASI

VmaxV2

yvw2 = 3,
Vialivw2

- Tensile Strength of Vertical Weld:

Taltvw = [2'(Fw_t2'AwV2):]'ASI

) TmaxV2
ftvw2 = T
allvVw2

- Combined Tension & Shear Strength of Vertical Weld:

2
TmaxV2 n VmaxV2
'yvw2 = | o ;
Tavw2 Vialivw2

rvz =4-%

rVH2 =16%

I’tHz =75%

er =78%

FW_VZ = 21.0-ksi

Fy 2 = 31.5ksi

. 2
Aywvyo =9.72:in

Iyywo = 44-%

feywp = 4%

IVWZ =23%
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Output - Check Design Shaft Punching Shear:

VimaxPs2 = Tmaxv2

Vaiiz = 2[(04Fyshap) (tshaft Ly wa)]-ASI

VmaxPSZ

Iyps2 = "
Vializ

Output - Results Summary:
- Anchor Rods & Base Plate:

resultpp = max(rAR) resultyp = 90-%
x 24

resultgpy = | Ty resultgpy = | 72 [-%
'BPL 7

MaXyilization AR BPL = Max(resulty g resultpp; )

- SP on Left Side:

TeSP1
55
r
vV1 4
ftv1 15
resultgpy == Ty resultgpy = [ 32 | %
IVHI 41
. 51
tH1
68
TH1
Yvwl 67
resultgpyeldl = | ftvwl resultgpueld) = | 24 | %
'vwi o2
resultep -1 = Iyps] resultgp-nq = 21-%

Lgpireqd = |[z+ n-(3-in) + h] if TSP1="Yes"
"N/A" if TSP1 = "No"

Lopicheck == |'N/A" if TSP1 = "No"
if TSP1 = "Yes"

"OK" if Lgpy = Lgpyreqd

"NG" if Lgp <Lgpireqd

MaXygilization g1 = Max(resultgpy, resultgpycjdysresultgpapy )

Vi = 953.3kip

fypsy = 4%

Maxtilization AR_BPL = 90'%

LSpireqd = "N/A"-in

Lspicheck = "NVA"

Maxjtilization_Sp1 = 69'%
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- SP on Right Side:

TeSp2
75
r
vV2 15
ftv2 1
l‘esultspz = Iy resultgpy = | 4 %
TyH2 16
75
tH2
78
"H2
r
vVw2 44
resultspweldz =] htvw2 resultSPWeld2 = 4 [%
yw2 23
resultshafi == fvPS2 resultgp,pp = 4-%

[z + n-(3-in) + h] if TSP2 = "Yes"
"N/A" if TSP2 = "No"

Lsporeqd =

Lopocheck == |'"NA" if TSP2 = "No"
if TSP2 = "Yes"

"OK" if Lgpp = Lgporeqd

"NG" if Lgpp <Lgpareqd

Max ytilization_SP2 = Mmax(resultgpy , resultgpyyeld resultghafio)

Max ytilization = MaX(MaXUilization AR BPL>M3XUtilization SP1>M®XUtilization_SP2)

LSPZqud = 44.75-in

Lgpacheck = "OK"

Maxtilization SP2 = 78'%

Maxyijization = 90-%

Lgp = 11.25:in
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vertical
solutions

Input

- Reactions & Forces:
M := 3801-kip-ft
P := 41-kip
Papp1 = 0-kip
PApp2 = 0-kip

- Shaft:

tohaft = 0.3125-in
FyShaﬁ = 65-ksi

- Base Plate:
tbpl = 17511’1

Fy = 60-ksi
a:= 3.125-in
b := 3.9375-in
y = 4.0-in

- Bar:

PuBar = 387-kip
dipari= 6.375:in

d2Bar = 4.625-in

n:=9
z:= 11.75-in
h:= 6-in

BASE PLATE w/ TSP & SP's
TIA-222-F

Case #3

VSi Job No.: 122249
Date: 01/28/2013
Calculated by: MER

CONSTANTS:
= max moment reaction at top of base plate ii %?:OO'kSi
= max axial reaction at top of base plate ASI = 4
= additional axial force to SP on opposite side of SP (left side) 3

= additional axial force to SP on opposite side of SP (right side)

= thickness of shaft

= specified minimum yield stress of shaft

= thickness of base plate

= specified minimum yield stress of shaft

= distance from centerline of stiffener plate on left side to center of anchor rod
= distance from centerline of stiffener plate on right side to center of anchor rod

= distance from shaft wall to center of anchor rod

= axial force from bar (see Pole Tool-F v1.6.xls)

= distance from center of bar to edge of TSP (left side)

= distance from center of bar to edge of TSP (right side)

= number of termination bolts

= height above base plate to bottom of bar / height above SP
= height above top termination bolt to top of TSP

- Transition / Stiffener Plates:
- TSP / SP on Left Side of AR:

TSP1 := "No"
bSPl = 6.5-in

clipy := 0.75-in

FEXXI = 70-ksi

ky=bgpr -y

= TSP on left side = "Yes"; SP on left side = "No"
= width of stiffener plate

= thickness of stiffener plate

= length of stiffener plate

= length of clip
= thickness of vertical weld

= specified minimum yield stress of SP material

= specified minimum ultimate stress of weld electrode

= distance from center of anchor rod to edge of base plate / edge of stiffener plate

k; = 2.500-in
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- TSP / SP on Right Side of AR:

TSP2 := "Yes" = TSP on right side = "Yes"; SP on right side = "No"
bgpy = 6.5-in = width of stiffener plate
tgpp = 1.375-in = thickness of stiffener plate
Lgpy = 44.75-in = length of stiffener plate
clipy := 0.75-in = length of clip
tywo = 0.3125-in = thickness of vertical weld
FySP2 = 50-ksi = specified minimum yield stress of SP material
Fexxa = 70-ksi = specified minimum ultimate stress of weld electrode
ko = bgpr — ¥y = distance from center of anchor rod to edge of base plate / edge of stiffener plate
ky = 2.500-in
- Anchor Rods:
2-12+9
2 212+ 6 + l 3.98 3.25 0.6-75
2
4 3.98 3.25 0.6:75
5
4 1112 + 11 + g 3.98 3.25 0.6:75
. ) .2 _ .
Q:=|4 di= 5 -in Agtifr = | 3.98 [in Agtress = | 3.25 |in Fi:=10.6-75 |-ksi
2 112 + 5 3.98 3.25 0.6:75
0 0 0 0 0
0 0 0 0
0
Output - Anchor Rod, Deformation Method:
—_—
V¢ ._ 2 oRnt = nominal tension strength
R = M'(d'AStiff) N P Agtifr SUmMQAd = Z(Q'd 'AStiff) d = distance from center
" sumQAd — _ .4 A = area of fastener
Z(Astiff'Q) SUmQAd = 34668:in Q = quantity of fasteners
% §)
R f
fi = — t
Astress AR ASLF,
175.4 54.0 90
162.3 49.9 83
124.6 384 64
R=| 68.7 |kip fi=121.1 |-ksi AR =1|35|%
2.6 0.8 1
0.0 0.0 0
0.0 0.0 0
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Output - Check Base Plate Flexure:

PraxAR = max(R)

t.= tbp]

k:= min(kl ,k2)

o byt
X 12
) 31,
& 3
y
I
X
8, = ,
2
R e
Y 12
31(3a+ b)2
ky = | ———— ifa>b
2-'<13-b2
31,(3b + a)?
——— —  ifa<b
2-b3-a
I
S =

M o[ p
xMax "~ K, + ky ( maXAR'y)

M1l = ASE[(0.75-F )-8,

M

. xMax
X '
Myl
k P a-b
AR
Mymax = |1 yk. k. ifa<b
x ¥ %5y | (aeby?
. |p 2]
AR
. yk- = ifa>b
xTXy | (a+b)?

Myajp = ASI{(0.75Fy )-8, |

PmaXAR = 175‘kip

t=1.75-in
k = 2.50-in
. 4
IX = 3.15-in
ky =0.15:in
.3
SX = 3.60-in
4
Iy = 2.90-in
ky = 1.63-in
.3
Sy = 3.32-in
MxMax = 4.9.kip-ft

My a1 = 18.0-kip-ft

Iy = 27-%

Mypax = 13.0-kip-ft
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PiMaxsp = ( ]'PmaxAR

kx+ky

Output - Calculate Forces in TSP / SP's:

l:==a+b
2
P -b
tMaxSP
Phaxsp1 = 3 —-(b + 3-a)
|
2
P .a
tMaxSP
Pmaxsp2 = —, ——(a+3b)
1
. dlBar . . .
Puarl = || 1= 5 |PuBar if TSP1="Yes
1Bar T 92Bar
0 lf TSP] = IINOII
. dZBar . . .
PuBarz = [ 1~ el ‘PyBar if TSP2 = "Yes
1Bar t 92Bar
0 if TSP2 = "No"

PiMaxsP1 = Pmaxsp1 + PuBar1 * PADDI1

PiMaxsP2 = Pmaxsp2 + PuBar2 + PADD2

Output - Calculate SP Section Properties (LEFT Side):

Lywi1 = Lgpy — clip;
Luwi = bgpy — clip;

b
SP1
91 = atan
Lspi

B := LSPl-sin(Gl)

clipy
NB1 = (sin(Gl) + cos(el))
Npj
Nl = B_l

r, = 78 %

FBPL =83-%

PmaxShaft = 14.6 klp

PiMaxsp = 160-8-kip

l1=17.1'in

PuBarl = OOklp

P Bary = 224.3-kip

uBar

6 = 30.02-deg
B =5.63:in

Ny = 0.098
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2 2
L= \/ Lsp1 + bgpy

- Calculate Forces in SP:

Lywi

th = Cllpl +

Vmaxv1 = PtMaxSp1

PiMaxsP1°X1

Tihaxvi = h
Vi
_ Pivaxsprxg
VimaxH1 = h
Vi
T

maxH1 = PtMaxSP1

KLrq =
1
n
= i
(KLry)?
- Fyspy
2:Cy;
Foppi= if KLr; < Ce.1
3 8| cC 3
I cl 8'C01 J
2
2R | i ke 2
23-(KLr1)2
AFgpp = FySPI — FerBi
2
tsp1'By 2 3
PSPl = —6%1 '[3'FySP1'(1 - N, ) - 2-(AFcr1)(1 -N; )] -ASI
_ PiMaxspi
Tesp1 = o
allSP1

Output - Calculate Shear and Tensile Strength of CAN-SP:

= shear on Vertical leg

max tension on Vertical leg

shear on Horizontal leg

= tension on Horizontal leg

Ly = 12.99-in

r; = 0.217-in

Xl = 3.25-in

Cep = 107.0

KLty = 48.0

Fch 1= 24.7-ksi

AFgyq = 25.3-ksi

fesp1 = 39-%

hy| = 6.00-in

Vinaxi1 = 51.0-kip

Traxii] = 94:2-kip
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- Shear Strength of Vertical Leg of SP:

Viallvi = [(0-4'FySP1)'(LVW1"SP1) -ASI

Vmale

w1 =7,
Vialivi

- Tensile Strength of Vertical Leg of SP:

Tarvi = [(0‘6'FySP1)'(LVW1'tSPI) -ASI

- Combined Tension & Shear Strength of Vertical Leg of SP:
2
Tmale Vmale
er = + .
Tanvi Viallvi
- Shear Strength of Horizontal Leg of SP:

ViallH1 = [(0'4'FySP1)'(LHWI'tSP1) -ASI

VmaxH 1

Vialiri
- Tensile Strength of Horizontal Leg of SP:
Tam = [(O'é'FySPl)'(LHWI'tSPI) “ASI

T

TtH1 = —
TaliH1

- Combined Tension & Shear Strength of Horizontal Leg of SP:
2
Tmale Vmale
I'Hl = . + :
Talmi ViallH]

Output - Check Shear and Tensile Strength of Vertical SP Weld:
0, = 0-deg

- o LS
Fy v1= 0.30-FEXXI-(1.O + 0.50-sin(6, ) )

B = 90-deg

PR i
Fyy t1°= 0.30-FEXXI-(1.O + 0.50-sin(6;) )

YVH1 =

maxH|1

- Shear Strength of Vertical Weld:

Vaitvwt = [2(Fy vi-Awy1)]-ASI

vmale

r, = ——
vVwl - :
Vallel

erl =45-%

fyy = 16:%

er =36%

fypp = 44-%

a1

IHI =74%

FW_VI = 21.0-ksi
Fy 11 = 315 ksi

.2
AWVI = 2.32-in

fyvwl = 73:%
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- Tensile Strength of Vertical Weld:

Tanvwi = [2(Fy_11-Awv1)]-ASI T vl = 195-kip

T
Ttvwl =

T'al 1Vwl

maxV1

ftywl = 26:%

- Combined Tension & Shear Strength of Vertical \eld:

maxV1

) Tmale
Tywl = T
allVwl

V'all\/wl

2
) rvwl =79-%

Output - Check Design Shaft Punching Shear:

VimaxPs1 = Tmaxv1

Vialll = 2'[(0-4'FyShaft)'(tshafvaw1) “ASI V'aiq = 227.5-kip

VpPS1 =

Viaiin

VmaxPSl

fyps] = 22%

Output - Calculate SP_Section Properties (RIGHT Side):

Lywa = Lgpy — clipy

b
SP2
B, = atan 0y = 8.26-deg
I
SP2
By = Lgpysin(6,) B, = 6.43-in
N clip2 N 0.662-i
= = U. -1n
B2 sin(ez) + cos(ez)) B2
Npy
Ny = —— N, = 0.103
2. B 2
2
. 2 2 .
Ly = JLgpy + bgpy Ly = 45.22:in
t
SP2
Iy = —— 5 = 0.397-in
2 \/—15 2
bspa ,
X == —— Xy = 3.25-in
2
Output - Calculate Compressive Strength of SP:
2
2. -E
CC2 = r CCZ =107.0
ySP2
K-L,
KLr, =
T KLry = 91.1
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I (KLr2)2
L=—"Fysp2
2:Cp
Fchz = 3 if Ker < CCZ

3 8| cC 3
i c2 8:Cp |
[ 2

12n°E | .
— if KLry 2 Cy
23-(KLr,)

AFgp 1= FySP2 —FerB2

2
t ‘B
, _ | 'sp2'B2 2 3
Pansp2 = 6%, '[3'FySP2(I - Ny ) B ZI(AFCQ)(I -Np )] A1

PiMaxsp2

Tesp2 - P
allSP2

Output - Calculate Shear and Tensile Strength of CAN-SP:
- Calculate Forces in SP:
Lyw2

hvz = Cllpz +

Viaxv2 = PiMaxsp2 = shear on Vertical leg

PiMaxsp2-X2

T aornps = 3 = max tension on Vertical leg
V2
 Pivaxsp2Xo " o
Vimaxla = —————— = shear on Horizontal leg

hy,
TraxH2 = PtMaxSp2

tension on Horizontal leg

- Shear Strength of Vertical Leg of SP:

Varrvz = [(04 Fyspz)'(vaz"spz)]'ASI

VmaxV2

ywo =
Vialiv2

- Tensile Strength of Vertical Leg of SP:
Tairva = [(0-5'Fyspz)‘(va2‘tSP2) *ASI

TmaxV2

Wa s —
Tav2

Fchz = 16.7-ksi

AF gy = 333 ksi

fespy = 91:%

Vinaxva = 290.9-kip

Toaxya = 41.6-kip

Vimaxiz = 41.6-kip

Traxii2 = 290.9-kip

Viaiva = 1613.3-kip

I‘sz =18%

Typ = 2:%
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- Combined Tension & Shear Strength of Vertical Leg of SP:
2
TmaxV2 VmaxV2
rvz = + .
Taiva Viallv2
- Shear Strength of Horizontal Leg of SP:

ViallH2 = [(0-4'FySP2)'(LHWZ'tSP2)]'ASI
\

maxH?2

T, =
vH2 - ;
VialiH2

- Tensile Strength of Horizontal Leg of SP:

Tann2 = ,:(0'6'FySP2)'(LHW2'tSP2) -ASI

TmaxH2

tHo = —
T2

- Combined Tension & Shear Strength of Horizontal Leg of SP:
2
TmaxH2 VmaxH2
er = ; + ;
Tain2 ViallH2
Output - Check Shear and Tensile Strength of Vertical SP Weld:

0, = 0-deg

. 1.5
FW__VZ = O3OFEXX2(IO + O.SO'Sln(eV) )

6 = 90-deg

1S
Fy 1= 0.30-FEXX2-(I.O + 0.50-sin(6,) )

- Shear Strength of Vertical Weld:

Viallvw2 = [2'(Fw_v2'AwV2)]'ASI
\
Yyww2 = v

maxV?2

allVw2

- Tensile Strength of Vertical Weld:

Tatvwa = [2'(Fw_t2'AwV2):,'ASI

TmaxV2

tyw2 =
Taltvwe

- Combined Tension & Shear Strength of Vertical Weld:

2
TmaxV2 N VmaxV2
'yw2 == ;
Taivwz Viallvw2

I'V2 =5%

FVH2 =20-%

l‘tHz =92-%

I‘H2 =96-%

FW_V2 = 21.0-ksi

Fy (2= 31.5ksi

.2
AWV2 =9.72:in

fyywz = 33:%

tvw2 = 3%

rVW2 =34-%
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Output - Check Design Shaft Punching Shear:

VinaxPS2 = Tmaxv2

Viallz = 2'[(0'4'FyShaﬂ)’(tshaft'LVWZ):I'ASI
VmaxPS2

yps2 = .
Vi

Output - Results Summary:
- Anchor Rods & Base Plate:

resultpp = max(rAR) resultyp = 90-%
' 27

resultgpy = Iy resultgp; = | 78 [-%
'BPL 5

MaXytilization AR BPL = max(resu“AR’reS“hBPL)

- SP on Left Side:

TeSP1
59
I
vVl 45
v 16
resultgpy == | Ty resultgp; = | 36 |-%
TyH1 44
. 55
tH1
- 74
"H1
Yvwl 73
I‘eSU]tSPweldl = rtvwl resultspweldl =26 %
'Vwl 2
resultshaftl =TIypg] resultsham =22%

LSPireqd:= |[z+n:(3:in) + h] if TSPI = "Yes"
"N/A" if TSP1 = "No"

LSpicheck = |"N/A" if TSPI = "No"
if TSP1 = "Yes"

"OK" if Lgpy 2 Lgpireqd

"NG" if Lgpy <Lgpireqd

MaXtilization_Sp1 = max(resultgpy, resultgp. i resultgpa )

rypsp = 4%

Maxyilization AR BPL = 90-%

LSPlreqd = "N/A"in

LSpicheck = "N/A"

Max(stilization_sp1 = 79'%
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- SP on Right Side:

TeSp2
91
r
vV2 18
tv2 2
resultgpy == I'y2 resultgpy =| 5 |%
'vH2 20
. 92
tH2
96
"H2
yvw2 53
resultgpvelda = | Ttvw2 resultgpuelda =1 5 %
Vw2 #
resultshaﬁz = Iyps) resultshaftz =4-%

Lsporeqd = |[z+n:(3:in) + h] if TSP2 = "Yes"
"N/A" if TSP2 = "No"

Lgpacheck = |"N/A" if TSP2 = "No"
if TSP2 = "Yes"

"OK™ if Lgpy = Lgporeqd

"NG" if Lgpy < Lgpareqd

Max{ytifization_sp2 = max(resultgpy, resultgp.yel 2, resultghafio)

Max{tilization = max(MaXUtilization_AR_BPL sMaxyilization SP1-MaXUtilization_SP2)

Lspzreqd = 44.75-in

Lspacheck = "OK"

Maxtilization_sp2 = 96-%

MaXtilization = 96-%

tspp = 1.375in

Lgp] = 11.25~ir1

Lgpy = 44.75~ir1
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vertical
solutions

Input

- Reactions & Forces:
M := 3801-kip-ft
P:= 41-kip
Papp1 = 0-kip
PApp2 = 0-kip

- Shaft:

tshaft = 0.3125-in

FyShaft = 65-ksi
- Base Plate:

tbpl = 1.75-in

Fy = 60-ksi

a:= 3.1875-in

b:= 3.9375.in

y := 3.6875-in
- Bar:

PuBar = 387 kip

dIBar = 5.4375-in

d2Bar = 4.5-in

n:=9

z:= 11.75-in
= 6-in

BASE PLATE w/ TSP & SP's VSi Job No.: 122249
TIA-222-F Date: 01/28/2013
Case#4 Calculated by: MER

CONSTANTS:
= max moment reaction at top of base plate Ei 39;)00-ksi
= max axial reaction at top of base plate AS] = 4
= additional axial force to SP on opposite side of SP (left side) 3

= additional axial force to SP on opposite side of SP (right side)

= thickness of shaft

= specified minimum yield stress of shaft

= thickness of base plate

= specified minimum yield stress of shaft

= distance from centerline of stiffener plate on left side to center of anchor rod
= distance from centerline of stiffener plate on right side to center of anchor rod

= distance from shaft wall to center of anchor rod

= axial force from bar (see Pole Tool-F v1.6.xls)

= distance from center of bar to edge of TSP (left side)

= distance from center of bar to edge of TSP (right side)

= number of termination bolts

= height above base plate to bottom of bar / height above SP
= height above top termination bolt to top of TSP

- Transition / Stiffener Plates:
- TSP / SP on Left Side of AR:

TSP1 := "No"
bSPI = 6.5-in

clipy := 0.75-in

FEXXI = 70-ksi
ki=bgp -y

= TSP on left side = "Yes"; SP on left side = "No"
= width of stiffener plate

= thickness of stiffener plate

= length of stiffener plate

= |length of clip
= thickness of vertical weld

= specified minimum yield stress of SP material

= specified minimum ultimate stress of weld electrode

= distance from center of anchor rod to edge of base plate / edge of stiffener plate

k; =2.813-in
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- TSP / SP on Right Side of AR:

= TSP on right side = "Yes"; SP on right side = "No"

TSP2 := "Yes"
bgpy = 6.5:in = width of stiffener plate
tgpp = 1.375:in = thickness of stiffener plate

Lgpy = 44.75-in = length of stiffener plate

clipy := 0.75-in = length of clip

= thickness of vertical weld

FySPZ = 50-ksi = specified minimum yield stress of SP material
Fexexo i= 70-ksi = specified minimum ultimate stress of weld electrode
ky == bgpy -y = distance from center of anchor rod to edge of base plate / edge of stiffener plate
ky = 2.813-in
- Anchor Rods:
2:12+9
2 2:12+ 6 + l 3.98 3.25 0.6-75
2
4 3.98 3.25 0.6:75
5
4 1112 + 11 + 1—6 3.98 3.25 0.6-75
. .2 .2 ;
Q=14 d:= 5 -in Agiifr =1 3.98 [in Agtress = [ 3:25 |in Fi:=10.675 | ksi
2 112 + P 3.98 3.25 0.6:75
0 0 0 0 0
0 0 0 0 0
0
Output - Anchor Rod, Deformation Method:
—_—
T ) 2 oRnt = nominal tension strength
R = M'(d'AStiff> N P Astifr SUmQAEE= Z(Q'd 'AStiff) d = distance from center
" sumQAd —x B .4 A = area of fastener
Z(Astiff 'Q) SUHQAY = 34668 Q = quantity of fasteners
*_) h}
R 7
fi = A t
Astress AR ASLF,
175.4 54.0 90
162.3 49.9 83
124.6 38.4 64
R =1 68.7 [-kip fi = 21.1 |-ksi AR =135 [%
2.6 0.8 1
0.0 0.0 0
0.0 0.0 0
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Output - Check Base Plate Flexure:

PmaxAR = maX(R) PmaXAR = 175k1p
ti= tbpl t=1.75-in
k= min(ky,ky) k =2.81-in
3
(a+ b)-t .4
I, = ——— I, = 3.18:in
X 12 X
3.1
X 5
ky = —3 ky =0.19:in
y
I
X . 3
8= 7 Sy = 3.64-in
(5)
L bl b 503
y' " y =2
2
3-1y-(3-a+b)
ke 5= ifa>b k, = 1.58:in
Y 3 2 y
2-a™-b
3-Iy-(3-b + a)2
ifa<b
2-b3-a2
I
- = 3.32.in>
Sy = ; Sy = 3.32:in
k
X o
MyMax = '(PmaxAR'y) MyMax = 5-8-kip-ft
k, +k
X y
My Al = ASE{(0.75Fy)-8,] M ap = 18.2:kip-ft
M
p— ro=32:%
X M X
xAll
K, [P b2 ]
_ y maxAR' & , :
MyMaX': E T > if a<b MyMax: 12.7-kip-ft
T (a+b)” |
B 2 ]
ky . PmaxaAR?® P if a>b
ky + ky | @+ b)z |
My Al = ASI-[(0.75-Fy)-sy] M’y ajj = 16.6-kip-ft
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ky
PraxShaft = "PhaxAR
kX + k
Y
k
| 2o
tMaxSP -~ i Kk maxAR
x T Ky

Output - Calculate Forces in TSP / SP's:
l:==a+b

2
P ‘b
tMaxSP
PmaXSPI = _,(b + 3a)

1

P, a2
tMaxSP’
PmaxSPZ = —.(a + 3b)

1

d
1Bar . o
PuBar1 = || 1= —————— |[Pypy if TSP1="Yes

dlBar + Cl2Bar
0 if TSP1 = "No"

d
2Bar . . R
PuBarZ = l- —— 'PuBar if TSP2 = "Yes

dlBar + d2Bar
0 if TSP2 = "No"

PtMaxSP1 = Pmaxsp1 * PuBar1 + PADDI

PtMaxSP2 = Pmaxsp2 *+ PuBar2 + PADD2

Output - Calculate SP_Section Properties (LEFT Side):

Lywi = Lgpy — clip;
Lyw1 = bgpy — clip;

b
SP1
61 = atan
Lspi

B, := LSPl-sin(Gl)

clipy
NB1 = (sin(Gl) + 005(61))
Npj
Nl = B_]

i .0
ry— 77-%

erL =83-%

PmaxShaft = 18:9-kip

PtMaxSP = 1565[(1]3

l=17.1in

P = 0.0-kip

uBarl

PuBara = 211.8-kip

61 = 30.02-deg
B = 5.63-in

Np; = 0.549-in

Ny = 0.098
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[Le 2 2
Lr=yLsp1 * bgp

FoB1 = S| i Kl <y
5.3 [KLrl] (KLrl)
3 8| C 3
L cl 8:C¢q J
[ 2
12" E
23~(KLr1)2
AFgpp = FySF‘l — FerB1
2
tepyB
, | tsp1'By 5 3
Palispy = 6__X1'l:3'FySP1'(1 -N; ) - 2-(AFcr1)(1 - Ny )} -ASI
_ PiMaxsp1
TeSp1 = o
allSP1

Output - Calculate Shear and Tensile Strength of CAN-SP:
- Calculate Forces in SP:

Lywi

hy = clipy +

\% = shear on Vertical leg

maxV1 = PtMaxsP1

PiMaxsP1°X1

T

maxV1 = max tension on Vertical leg
h
Vi
PiMaxsp1°X1 _
VimaxH] = ————— = shear on Horizontal leg
h
Vi
T =

maxH1 = PiMaxSP1 tension on Horizontal leg

L{ = 12.99-in

ry = 0.217-in

Xy = 3.25-in

Cep = 107.0

KLty = 48.0

Forp] = 247 ksi

AF,; = 253 -ksi

fesp1 = 57'%

hy1 = 6.00-in
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- Shear Strength of Vertical Leg of SP:

Vvt = [(0'4'FySP1)'(LVW1'tSPI) -ASI

vmaxV 1

rVVl = 1
Vialivi

- Tensile Strength of Vertical Leg of SP:
Taitv = [(06Fysp1) (Lywi-tsp1)]-ASI

Tmale

by = ——
Taivi

- Combined Tension & Shear Strength of Vertical Leg of SP:
2
Thaxv1 Viaxv1
I'Vl = + ;
Talvi Viallvi
- Shear Strength of Horizontal Leg of SP:

Vaiat = [(04Fysp1) (Luwi-tsp1)]-ASI

Vmale

YH1 =
V'aliH1

- Tensile Strength of Horizontal Leg of SP:

Tar1 = [(0-6Fysp1)(Luw1-tsp1)]- ASI

TmaxH 1

r = ——
tH1 = T
TanH1

- Combined Tension & Shear Strength of Horizontal Leg of SP:
2
ThaxH1 VinaxH1
rHl = ; + .
Tanm ViallH1

Output - Check Shear and Tensile Strength of Vertical SP Weld:
0, = 0-deg

o\ 1S
By 51 = 0.30-FEXXI-(1.0 +0.50-sin(6, ) )

B = 90-deg

1S
Fyy t11= O.3O-FEXXl-(1.O + 0.50-sin(6) )

- Shear Strength of Vertical Weld:

Agvi = (0.707-t\,\,\,1)-L\,W1
Vaitvwi = [2/(Fw vi-Awy1)]-ASI

VmaxV 1

ywwwl = 3,
Valivwi

Viaiiyi = 210.0-kip

I‘VVI = 43%

I'Vl =34-%

rle =43-%

TalH1

rHl =71-%

Fw_vl = 21.0-ksi

Fy 1 = 31.5ksi

.2
Ayl =2.32in

Tyl = 10-%
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- Tensile Strength of Vertical Weld:

Tanvwi = [2'(Fw_tl'AwV1) "ASI

Tmale

twwl = 5
Tallel

- Combined Tension & Shear Strength of Vertical Weld:
2
Tmax\/l 5 Vmale
erl = ' 1
Talvwi Vallvwi

Output - Check Design Shaft Punching Shear:

VmaxPs1= Tmaxvi

Vi = 2'[(0'4'FyShaft)'(tshaﬁ'LVWI):]’ASI

VmaxPSl
YPS1 =~
Vi

Output - Calculate SP Section Properties (RIGHT Side):

Lyw2 = Lgpp = clipy

Lyw2 = bgpy — clipy

b
SP2
62 = atan
Lsp2

B, = LSP2~sin(62)

Np»y =
B2 (sin(Gz) + 005(62))
~ Npp
N2 = B—z'
2 2
Ly = JLspz + bgpy
[ o SP2
2 - m
bsp2
Iy

T'allel = 195- klp

Heyw) = 25%

rVWI =74%

Vil = 227.5-kip

ryps1 = 22:%

0y = 8.26-deg
B, = 6.43-in

Npj = 0.662-in

N, = 0.103

Ly = 45.22:in

ty = 0.397-in

X9 = 3.25-in

Cep = 107.0

KLry = 91.1
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I (KLr2)2
s ‘Fyspo
2:Cgy
FchZ:: 3 if KLr2 < C(:2
S ( KLW) )
3 8| c 3
L <2 Ca ]
i )
12.-t-E .
——2 if KLr2 > Cc2
23-(KLr2)
AFgpo = FySP2 —Ferpo
2
tais<B
, | tsp2'B2 ) 3
Patisp2 = T'[3'Fysp2-(l -N, ) - 2-(AFcr2)-(1 -N, ﬂ -ASI
PiMaxsp2
TeSP2 = S
allSP2

Output - Calculate Shear and Tensile Strength of CAN-SP:

- Calculate Forces in SP:
Lyw2

hyy = clipy +

Vimaxv2 = PtMaxsp2

. _ PtMaxsp2x2

maxV2 -
hy,

VmaxH2 :

hy,
TmaxH2 = PtMaxsp2

PiMaxsp2X2

= shear on Vertical leg

max tension on Vertical leg

shear on Horizontal leg

= tension on Horizontal leg

- Shear Strength of Vertical Leg of SP:

Vaivz = [(0-4'Fyspz)'(vaz'tspz) -ASI

VmaxVZ

fywo = o
Viallva2

- Tensile Strength of Vertical Leg of SP:

Tairv2 = [(0-6Fyspa) (Lywa tspa)] AS!

TmaxV2

w2 =
Tave

Forpa = 16.7-ksi

AF = 33.3-ksi

fespz = 87:%

Vinaxy2 = 277.7kip

maxV

T = 39.7-kip

maxV?2

v = 39.7-kip

maxH2

Tonaxi = 277.7-kip

V'va = 1613.3-kip

rvvz =17%

feyig = 2%
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- Combined Tension & Shear Strength of Vertical Leg of SP:
2
TmaxV2 Vimaxv2
rvz = + ;
Talv2 Vialiva
- Shear Strength of Horizontal Leg of SP:

Vairz = [ (04 Fygpo) (Lipwa tspa) |- ASI

VmaxHZ

YH2 =
V'allH2

- Tensile Strength of Horizontal Leg of SP:

Ttz = [(06Fysp2) (Lipwa tspa) |- ASI
TmaxHZ

“H2 =
TanH2

- Combined Tension & Shear Strength of Horizontal Leg of SP:

2
TmaxH2 VmaxH2
er = ; + ;
Tanm2 VialiH2

Output - Check Shear and Tensile Strenqth of Vertical SP Weld:

0, = 0-deg

o\ LS
Fy v2 = O.30-FEXX2(1.O +0.50-sin(6, ) )

B = 90-deg
. 1S
Fy 2= 030-Fgxxy | 1.0+ 0.50-sin(6y)
- Shear Strength of Vertical Weld:
Awv2 = (0707 tyya) Lywo

Viallvwz = [2'(FW*V2.AWV2):|'ASI

) VmaxVZ
yww2 = V'
allvVw2

- Tensile Strength of Vertical Weld:
Taivwz = [2(Fw_2-Awvz)]-AS!
Thaxv2

r =
tiZ : 1
Talivw2

- Combined Tension & Shear Strength of Vertical Weld:

2
TmaxV2 N VmaxVZ
'yw2 = | 0 .
Tavw2 Viallvw2

IVZ =5%

rVH2 =19%

rH2 =91-%

FW_V2 = 21.0-ksi
Fy (o= 31.5ksi

.2
AWV2 = 9.72:in

fyywz = S1-%

Trywa = 3%

I'sz =31%
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Output - Check Design Shaft Punching Shear:

Vimaxps2 = Tmaxv2

Vaiiz = 2[(04Fyshatt) (tshaft Ly wa)]-AS
~ Vmaxps2
Iyps2 = YR "
a

Output - Results Summary:
- Anchor Rods & Base Plate:

resultp p = max(rAR) resultpap = 90-%
x 32

resultgpy = | Ty resultgpy =1| 77 |%
"BPL 83

MaX{yqilization AR BPL = max(resultyp resultpp; )

- SP on Left Side:

TeSP1
57
r.
vVli 43
tv1 16
resultgpy == Ty resultgpy = | 34 | %
IvHI1 43
i 52
tH1
71
TH1
yVwl 70
resultgpyeldl = | ftvwl resultgpueld; = | 25 | %
f'vwi #
resultshaftl = I'yPS1 resultshaﬁl =22-%

LSPlreqd = |[z+ n-(3-in) + h] if TSP1 = "Yes"
"N/A" if TSP1 = "No"

Lgpicheck = | "N/A" if TSP1 = "No"
if TSP1="Yes"

"OK" if Lgpy 2 LSPlreqd

"NG" if Lgpy <Lgpireqd

MaXygilization SP1 = Max(resultgpy, resultgpyeiqy,resultgypy )

rypsy = 4%

Maxjtilization AR_BPL = 90'%

LSPlreqd = "N/A"-in

Lgpicheck = "NV/A"

Maxtilization_Sp1 = 74 %
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- SP on Right Side:

fcSP2
87
r
vV2 17
tv2 2
resultgpy = | T'y2 resultgpy =| 5 | %
TyH2 =
88
tH2
91
"H2
Yww2 51
resultgpueld2 = | Ttvw2 resultgpuelga=| 5 [%
Vw2 ot
resultshafz = Tvps2 resultghafyp = 4%

Lspareqd = |[z+n-(3:in) + h] if TSP2 = "Yes"
"N/A" if TSP2 = "No"

Lgpacheck = | A" if TSP2 = "No"
if TSP2 = "Yes"

"OK" if Lgpy = Lgporeqd

"NG" if Lgpy <Lgpareqd

Maxytilization SP2 ‘= max(resultspz sresultgpyedn Ifsu“shaﬁZ)

MaXygijization "= MaX(MaXUilization AR BPL> MaXUilization_SP1-M@XUtilization_SP2)

LSP2leqd = 44.75-in

Lspacheck = "OK"

Maxytilization_sp2 = 91:%

Maxqyiijization = 91-%

Lgp = 11.25:in
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vertical
solutions

CONCRETE BEAM FLEXURAL DESIGN

Variables:
® =09 = factor for bending
B1:= 0.85 = for fc < OR = 4 ksi (ref. Leet Eq. 3.22) L b
Fd
fy := 60-ksi = steel yield strength (ksi) ! !
fc = 4-ksi = concrete strength (ksi)
b = 24.51t = width of section (in)
depth := 3.0-ft = total depth of section (in) d
bardia := 1.0in = diameter of tension reinf. bar (in)
stirrup := 1.0-in = diameter of shear stirrups (in)
clr:= 3.0-in = clearance for tension reinf (in) I/_ As
Mu:= 1837-ftkip = factored moment on section (in-kip) mmmEmmm
. = depth to center of tension reinf (in)
d := depth — clr — stirr bardia
B up d=315n
AS eoted = 38-0.79~in2 ;:)r(e: )of steel selected to use in section ( 1/2 As ASsalected = 30.02-in2
Determine area of steel REQUIRED to carry bending moment:
2
A= — fy B := fy-d C:=—ﬂ
1.7-b-fc i)
-B + JBZ - 4.A.C
Asreqd = A Asreqd = 13.12-in2 => REQUIRED area of steel for moment
Determine min and max area of steel for section:
Kty 2B BLRobid £ RI000DSL ). o 5er 00iin? @ Asb = balanced area of
ty 87000-psi + fy steel
Aspay = 0.75-Asb Aspay = 198.0-in2 => max. area of steel reinf. for
------------- section
ASqip = -0018-b-depth Asp o = 19.1-in2 => n_1in. area of steel reinf. for
section
Determine moment capacity using selected As:
ASgelected
=— p = 0.00324
b-d
2 p-fy I - : :
Mn = &-p-fy-b-d™| 1 — m Mn = 49603-in-kip => capacity of section w/ selected
TJfe) s
Mu = 22044 kip-in
Eonataris Mn =:11 3412pftm_ ;: capacity of section w/ selected

1b
psi= '—'2- ksi = 1000-psi  kip = 1000-1b

in

VSi Job No.: 122449
Date: 01/28/2013
Calculated by: MER
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w_}(ﬁ{;f{ﬁ{{’ CONCRETE BEAM FLEXURAL DESIGN \E/)Stle‘.mb Ng;,;;;g?g
Calculated by: MER

Variables:
®=09 = factor for bending
B1:= 0.85 = for fc < OR = 4 ksi (ref. Leet Eq. 3.22) L b
-
fy := 60-ksi = steel yield strength (ksi) ! l
fc:= 4-ksi = concrete strength (ksi)
b = 24.5ft = width of section (in)
depth := 3.0-ft = total depth of section (in) d
bardia := 1.0in = diameter of tension reinf. bar (in)
stirrup := 1.0-in = diameter of shear stirrups (in)
clr := 3.0-in = clearance for tension reinf (in) |'/- As
Mu := 878-ft-kip = factored moment on section (in-kip) ERNERR -
. = depth to center of tension reinf (in)
d := depth — clr — stirrup — il
=P d=315in
N . . .2
ASgelected = 22+0.79-in r—n:)r(e’? )of steel selected to use in section ( 1/2 As ASgalected = 17-38-in
Determine area of steel REQUIRED to carry bending moment:
2
f
A= Y B := fy.d C::—&
1.7-b-fc d
-B +\}Bz— 4-A-C 2
Asreqd = e Asreqd = 6.23-in => REQUIRED area of steel for moment
Determine min and max area of steel for section:
Asb = O'SS'Bl'fC'b'd. 87000-psi Asb = 264.001~in2 @ Asb = balanced area of
fy 87000-psi + fy steel
.2 _ ’
Aspay = 0.75-Asb ASax = 198.0-in => max. area of steel reinf. for
------------- section
.2 _ 2 :
ASpin = -0018-b-depth ASpip = 19.1:in => min. area of steel reinf. for
-------------- section
Determine moment capacity using selected As:
_ ASgelected ——
p: bd p=20.
Mn = 'I’-p-fy-b-dz(l — p—fi) Mn = 29074-in-kip => capacity of section w/ selected
L71¢)] s S
Mu = 10536-kip-in
Constants Mn =2423k1p 1_1_““ :: capacity of section w/ selected

Ib
psi = —2 ksi = 1000-psi  kip = 1000-1b
in

BM-FLEX_MnPadTop.xmcd Page 1 of 1




vertical VSi Job No.: 122449
v solutions Date:  01/28/2013
Calculated by: MER

PAD AND PIER FOUNDATION DESIGN FOR SELF-SUPPORTING POLE STRUCTURE: ANSI TIA-222-F

Inputs: Reactions CONSTANTS:
M := 3801-k-ft = Overturning moment at top of pier, unfactored kip = 1000 Ibf
P:= 41k = Axial load at top of pier unfactored ksi = kip
V:= 37k = Shear load at top of pier unfactored inz

Inputs: Concrete G = 11200-ksi
Bpadi= 24.5t = Pad width (and length) £ = 29000 ks
Bpier = 8.0-ft = Pier diameter pef = ;
H:= 12:in = Distance from top of pier to top of grade psf = b
Zpad = 6.0-ft = Pad depth 2
pad = 3:0-f = Pad thickness 55 100040
f, := 4000-psi = specified 28-day compressive strength ;=075
Ve = 150-pef = Density of concrete

Inputs: Rebar and Anchorage
dije = 0.5-in = diameter of tie in pier
dyept = 1.0-in = diameter of verticals in pier
Nyept = 36 = number of verticals in pier
thop = 1.0-in = diameter of horizontal bars in top of pad - #7
Ny Top = 32 = number of horizontal bars in top of pad
dygot = 1.0:in = diameter of horizontal bars in bottom of pad - #9
nyBRot = 22 = number of horizontal bars in bottom of pad
cover := 3-in = distanced from outside of concrete to edge of rebar
BC := 66.0-in = bolt-circle diameter for anchor rods
dtemplate = 6:in = anchor rod template width
embed := 72-in = anchor rod embedment
fy = 60-ksi = specified minimum yield strength of rebar

Inputs: Strength
®M pio, = 57043 k-ft = nominal flexural resistance, positive moment [Pier.lpd (A-02)]

BM, pot = 4134k ft = nominal flexural resistance, positive moment [BM-FLEX_MnPadBot.xmcd (A-03)]
PM g, = 2423-k-ft = nominal flexural resistance, negative moment [BM-FLEX_MnPadTop.xmcd (A-03)]

Inputs: Soil
Vg = 120-pcf = Density of soil
q'y)p = 8000-psf = Net allowable bearing pressure
P = 0.5 = coefficient of friction

Pad&Pier_Monopole_TIA-222-F_MLL.xmcd Page 1 of 5




Ouput: Factored Reactions

M, = 1.3:M = Overturning moment at top of pier, factored
P, = 13P = Axial load at top of pier, factored
V=13V = Shear load at top of pier, factored

Output: Dead Loads
2
71"Bpier

Vpier = T(Zpad ~ tpad + H)
Dpier = Vpier Ve
Vpad = Bpadz'tpad
Dinad = Voad Ve

'"'Bpier

2
Vsoil = Bpad '(Zpad - tpad) = Vpier ‘H

D =V

soil = Vsoil Vs

Output: Eccentricity:
Ptotal = Dpier + Dpad * Dsoil + P
Myota] = M + V-(H + zpad)

M

total
ecc =
Ptotal
B
ad
limit := —2oc

B
X:=3 Lad— ecc
2

Output: Bearing pressures, unfactored (bottom)

Piotal  Miotal

Amax1 = ) + 3
B Bad
pad pa
P 2 Piotal
max2 ‘"~
3-Bpad2-(0.5 - — )
Bnad

. Bpad
Amax = if] ecc > 6 »Imax2> 9max1

Ptotal IV[total
+

2 3
B pad

Aminl =

Bpad

M, = 4941k ft

Mya1 = 4060-k-ft

ecc = 7.53 ft

limit = 4.08 ft

X=14.16 1t

Apax = 3108-psf

Amming = 1174-psf

Pad&Pier_Monopole_TIA-222-F_MLL.xmcd
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. Bpad B Bpier

B =
cant 2

_ Bpad ~ Beant
dpierl = 9minl * (qmaxl - qminl)'

) X = Beant
Apier2 = 9max’ <

dpier = if(ecc < limit,qpierl ’if(qpierZ > O,qpierz,O))

pad

9'max = 9max ~ Vs Zpad

Calculate qu, Bottom
QuMax = 1'3'[(1max ~ Ye'lpad ~ 75'(Zpad - tpad):l
QyPpier = 1'3'|:qpier ~Velpad ~ ’Ys'(zpad - tpad):'
Calculate qu, Top
QuTop = 1'3['70 tpad * 'Ys'(zpad - tpad)]

Calculate shear nominal resistances

2

o I Bpier
pier - 4

f‘c

AL

psi “pier
PV pi..:= 0.852.——.—— 1k

cPier 1000 in2

dBot = tpad — cover — l‘s'thot

f‘C
}—- B d
psi| “pad “Bot
= 0.85-2- : 1k
oBud 1000( 1-in l-in)

Begnt = 8251t
dpier = 1298 psf
Q' max = 2388:psf

oV
BV paq = 996k

Calculate Factored Forces in Pier:

Mypier = My + Vu-(H F g = tpad) M pier = 5134-k-ft

VuPier = Vu Vupier = 48’k
Calculate Factored Forces in Pad, Postive:

Rpi= if(unier > 0'p5f’unier'Bpad’Bcant’o)

. 1 1
Ry:=if| X < Bcant’;'unax'X’Bpad"z"(unax - unier)'Bcant'Bpad
Pad&Pier_Monopole_TIA-222-F_MLL.xmcd Page 3 of 5



B cant

MyR = Ry

. 2 X
Myt = if| X > Bcant’Rt';Bcant’Rt' Beant — 3

MyBot = Myr + Mym
\Y%

uBot = Ry + Ry

Calculate Factored Forces in Pad, Negative:

Bcant

MuyTop = uTop Beant Bpad' )

VuTop = QuTop Beant Bpad

Calculate Overturning Stability:

OTMgq) = M + V-(H + 754

B
_ pad
OTMr = Pootal >

Calculate Sliding Stability:
Hiotal = V
H = (Dpier + Dpad + P)-qp

Design Checks, Soail:

b= qvmax

T qy

. OTMtotal

OTM ot™,
1.5

. hotal

H™ y

2.0
Design Checks, Pier Structure:

; ) MuPier
mPier = T .
®Mpier
VuPier
Lopiag = ——
vPier
QVcPier

|

Mot = 1837k ft

Net Bearing Pressure

Overturning Stability

Sliding Stability

Pad&Pier_Monopole_TIA-222-F_MLL.xmcd
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Design Checks, Pad Structure:

M

uBot
'mBot = o = 44.9
®M 1ot 'mBot = 44 %
VuBot 37.9%
yBot = TyBot = q
L R~ ——
. — MuTop
mTop - q)MnTop "mTop = 36-%
A"
uTop
r = ———
viop PV cpad YTop = 21-%
Pad&Pier_Monopole_TIA-222-F_MLL.xmcd Page 5 of 5
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GENERAL NOTES:

1.

12.

13.

14.

15.

17
18.

ALL REFERENCES TO TOWER OWNER IN THESE DOCUMENTS SHALL BE CONSIDERED AS SBA OR ITS
DESIGNATED REPRESENTATIVE.

ALL WORK PRESENTED ON THESE DRAWINGS MUST BE COMPLETED BY THE CONTRACTOR UNLESS NOTED OTHERWISE.
THE CONTRACTOR MUST HAVE CONSIDERABLE EXPERIENCE IN PERFORMANCE OF WORK SIMILAR TO THAT DESCRIBED
HEREIN. BY ACCEPTANCE OF THIS ASSIGNMENT, THE CONTRACTOR IS ATTESTING THAT HE DOES HAVE SUFFICENT
EXPERIENCE AND ABILITY, THAT HE IS KNOWLEDGEABLE OF THE WORK TO BE PERFORMED AND THAT HE IS PROPERLY
LICENSED AND PROPERLY REGISTERED TO DO THIS WORK IN THE STATE OF CONNECTICUT.

THE STRUCTURE IS DESIGNED IN ACCORDANCE WITH ANSI/TIA-222-F-1996, FOR A 80 MPH FASTEST MILE BASIC WIND SPEED.
ALL WORK SHALL BE COMPLETED IN ACCORDANCE WITH THE CONNECTICUT STATE BUILDING CODE, 2005 EDITION.

UNLESS SHOWN OR NOTED OTHERWISE ON THE CONTRACT DRAWINGS, OR IN THE SPECIFICATIONS, THE FOLLOWING
NOTES SHALL APPLY TO THE MATERIALS LISTED HEREIN, AND TO THE PROCEDURES TO BE USED ON THIS PROJECT.

ALL PRODUCT MANUFACTURER'S INSTRUCTIONS SHALL BE FOLLOWED EXACTLY AND SHALL SUPERCEDE ANY
CONFLICTING NOTES ENCLOSED HEREIN.

IT IS THE CONTRACTOR’S SOLE RESPONSIBILITY TO DETERMINE MODIFICATION PROCEDURE AND SEQUENCE TO INSURE
THE SAFETY OF THE STRUCTURE AND IT'S COMPONENT PARTS DURING ERECTION AND/OR FIELD MODIFICATIONS. THIS
INCLUDES, BUT IS NOT LIMITED TO, THE ADDITION OF TEMPORARY BRACING, GUYS OR TIE-DOWNS THAT MAY BE
NECESSARY, SUCH MATERIAL SHALL BE REMOVED AND SHALL REMAIN THE PROPERTY OF THE CONTRACTOR AFTER THE
COMPLETION OF THE PROJECT.

ALL DIMENSIONS, ELEVATIONS, AND EXISTING CONDITIONS SHOWN ON THE DRAWINGS SHALL BE FIELD VERIFIED BY THE
CONTRACTOR PRIOR TO BEGINNING ANY MATERIALS ORDERING, FABRICATION OR CONSTRUCTION WORK ON THIS
PROJECT. CONTRACTOR SHALL NOT SCALE CONTRACT DRAWINGS IN LIEU OF FIELD VERIFICATION. ANY DISCREPANCIES
SHALL BE IMMEDIATELY BROUGHT TO THE ATTENTION OF THE OWNER AND THE OWNER'S ENGINEER. THE
DISCREPANCIES MUST BE RESOLVED BEFORE THE CONTRACTOR IS TO PROCEED WITH THE WORK. THE CONTRACT
DOCUMENTS DO NOT INDICATE THE METHOD OF CONSTRUCTION. THE CONTRACTOR SHALL SUPERVISE AND DIRECT THE
WORK AND SHALL BE SOLELY RESPONSIBLE FOR ALL CONSTRUCTION MEANS, METHODS, TECHNIQUES, SEQUENCES,
AND PROCEDURES. OBSERVATION VISITS TO THE SITE BY THE OWNER AND/OR THE ENGINEER SHALL NOT INCLUDE
INSPECTION OF THE PROTECTIVE MEASURES AND PROCEDURES.

ALL MATERIALS AND EQUIPMENT FURNISHED SHALL BE NEW AND OF GOOD QUALITY, FREE FROM FAULTS AND DEFECTS
AND IN COMFORMANCE WITH THE CONTRACT DOCUMENTS. ANY AND ALL SUBSTITUTIONS MUST BE PROPERLY
APPROVED AND AUTHORIZED IN WRITING BY THE OWNER AND ENGINEER PRIOR TO INSTALLATION. THE CONTRACTOR
SHALL FURNISH SATISFACTORY EVIDENCE AS TO THE KIND AND QUALITY OF THE MATERIALS AND EQUIPMENT BEING
SUBSTITUTED.

THE CONTRACTOR SHALL BE RESPONSIBLE FOR INITIATING, MAINTAINING AND SUPERVISING ALL SAFETY PRECAUTIONS
AND PROGRAMS IN CONNECTION WITH THE WORK. THE CONTRACTOR IS RESPONSIBLE FOR INSURING THAT THIS
PROJECT AND RELATED WORK COMPLIES WITH ALL APPLICABLE AND LOCAL, STATE, AND FEDERAL SAFETY CODES AND
REGULATIONS GOVERNING THIS WORK.

ACCESS TO THE PROPOSED WORK SITE MAY BE RESTRICTED. THE CONTRACTOR SHALL COORDINATE INTENDED
CONSTRUCTION ACTIVITY, INCLUDING WORK SCHEDULE AND MATERIALS ACCESS, WITH THE RESIDENT LEASING AGENT
FOR APPROVAL.

BILL OF MATERIALS AND PART NUMBERS LISTED ON THE CONSTRUCTION DRAWINGS ARE INTENDED TO AID THE
CONTRACTOR/OWNER. CONTRACTOR/OWNER SHALL VERIFY PARTS AND QUANTITIES WITH THE MANUFACTURER PRIOR TO
BIDDING AND/OR ORDERING MATERIALS.

CONTRACTOR SHALL SECURE ALL NECESSARY PERMITS FOR THIS PROJECT FROM ALL APPLICABLE GOVERNING
AGENCIES.

ALL PERMITS THAT MUST BE OBTAINED ARE THE RESPONSIBILITY OF THE CONTRACTOR. THE CONTRACTOR WILL BE
RESPONSIBLE FOR ABIDING BY ALL CONDITIONS AND REQUIREMENTS OF THE PERMITS.

24 HOURS BEFORE THE BEGINNING OF ANY CONSTRUCTION, THE CONTRACTOR MUST NOTIFY THE APPLICABLE
JURISDICTIONAL (STATE, COUNTY OR CITY) ENGINEER.

THE CONTRACTOR SHALL REWORK (DRY, SCARIFY, ETC.) ALL MATERIAL NOT SUITABLE FOR SUBGRADE IN ITS PRESENT
STATE. IF THE MATERIAL REMAINS UNSUITABLE AFTER REWORKING, THE CONTRACTOR SHALL UNDERCUT THIS
MATERIAL AND REPLACE IT WITH APPROVED MATERIAL. IF PAVING IS TO BE DONE, ALL SUBGRADES SHALL BE PROOFROLLED
WITH A FULLY LOADED TANDEM AXLE DUMP TRUCK PRIOR TO PAVING. ANY SOFT MATERIAL SHALL BE REWORKED OR REPLACED.

THE CONTRACTOR IS REQUIRED TO MAINTAIN ALL PIPES, DITCHES, AND OTHER DRAINAGE STRUCTURES FREE FROM
OBSTRUCTION UNTIL WORK IS ACCEPTED BY THE OWNER. THE CONTRACTOR IS RESPONSIBLE FOR ANY DAMAGES
CAUSED BY FAILURE TO MAINTAIN DRAINAGE STRUCTURE IN OPERABLE CONDITION.

ALL MATERIALS AND WORKMANSHIP SHALL BE WARRANTED FOR ONE YEAR FROM ACCEPTANCE DATE.

ALL DIMENSIONS SHALL BE VERIFIED WITH THE PLANS (LATEST REVISION) PRIOR TO COMMENCING CONSTRUCTION.
THE OWNER SHALL HAVE A SET OF APPROVED PLANS AVAILABLE AT THE SITE AT ALL TIMES WHILE WORK IS BEING
PERFORMED. A DESIGNATED RESPONSIBLE EMPLOYEE SHALL BE AVAILABLE FOR CONTACT BY GOVERNING AGENCY
INSPECTORS.

STRUCTURAL STEEL NOTES:

1. THE FABRICATION AND ERECTION OF STRUCTURAL STEEL SHALL CONFORM TO THE AISC SPECIFICATION FOR THE MANUAL
OF STEEL CONSTRUCTION, ALLOWABLE STRESS DESIGN, 9TH EDITION.

2. UNLESS OTHERWISE NOTED, ALL STRUCTURAL ELEMENTS SHALL CONFORM TO THE FOLLOWING REQUIREMENTS:
A. ALL SHAPES SHALL BE ASTM A572-50, PLATES A36, TUBES A500-C, PIPES A500-C
B. ALL BOLTS SHALL BE GALVANIZED A325 HIGH STRENGTH BOLTS.
C. ALL NUTS SHALL BE CARBON AND ALLOY STEEL NUTS.
D. ALL WASHERS SHALL BE ASTM F436 HARDENED STEEL WASHERS.

3. ALL CONNECTIONS NOT FULLY DETAILED ON THESE PLANS SHALL BE DETAILED BY THE FABRICATOR IN ACCORDANCE WITH
AISC SPECIFICATION FOR MANUAL OF STEEL CONSTRUCTION, ALLOWABLE STRESS DESIGN, 9TH EDITION.

4. HOLES SHALL NOT BE FLAME CUT THRU STEEL UNLESS APPROVED BY THE ENGINEER.

5. HOT—DIP GALVANIZE ALL ITEMS UNLESS OTHERWISE NOTED, AFTER FABRICATION WHERE PRACTICABLE. GALVANIZING:
ASTM A123, ASTM A153/153M OR ASTM A653/653M, G90, AS APPLICABLE.

6. REPAIR DAMAGED SURFACES WITH GALVANIZING REPAIR METHOD AND PAINT CONFORMING TO ASTM OR BY
APPLICATION OF STICK OR THICK PASTE MATERIAL SPECIFICALLY DESIGNED FOR REPAIR OF GALVANIZING. CLEAN
AREAS TO BE REPAIRED AND REMOVE SLAG FROM WELDS. HEAT SURFACES TO WHICH STICK OR PASTE MATERIAL IS
APPLIED, WITH A TORCH, TO A TEMPERATURE SUFFICIENT TO MELT THE METALLICS IN STICK OR PASTE; SPREAD MOLTEN
MATERIAL UNIFORMLY OVER SURFACES TO BE COATED AND WIPE OFF EXCESS MATERIAL.

7. A NUT LOCKING DEVICE SHALL BE INSTALLED ON ALL PROPOSED AND/OR REPLACED BOLTS.

8. ALL PROPOSED AND/OR REPLACED BOLTS SHALL BE OF SUFFICIENT LENGTH TO EXCLUDE THE THREADS FROM THE SHEAR
PLANE.

9. ALL PROPOSED AND/OR REPLACED BOLTS SHALL BE OF SUFFICIENT LENGTH SUCH THAT THE END OF THE BOLT BE
AT LEAST FLUSH WITH THE FACE OF THE NUT. IT IS NOT PERMITTED FOR THE BOLT END TO BE BELOW THE FACE
OF THE NUT AFTER TIGHTENING IS COMPLETED.

10. DO NOT OVER TORQUE ASSEMBLY BOLTS. GALVANIZING ON BOLT NUTS AND STEEL PARTS MAY ACT AS A LUBRICANT, THUS
OVER TIGHTENING MAY OCCUR AND MAY CAUSE BOLTS TO CRACK AND SNAP OFF.

BOLT TIGHTENING PROCEDURE:

1. TIGHTEN FLANGE BOLTS BY AISC— "TURN OF THE NUT" METHOD, USING THE CHART BELOW:

BOLT LENGTHS UP TO AND INCLUDING FOUR DIA.

3/4" BOLTS UP TO AND INCLUDING 4.0 LENGTH +1/3 TURN BEYOND SNUG TIGHT
7/8" BOLTS UP TO AND INCLUDING 3.5 LENGTH +1/3 TURN BEYOND SNUG TIGHT
1 BOLTS UP TO AND INCLUDING 4.0 LENGTH +1/3 TURN BEYOND SNUG TIGHT
1-1/8" BOLTS UP TO AND INCLUDING 4.5 LENGTH +1/3 TURN BEYOND SNUG TIGHT
1-1/4" BOLTS UP TO AND INCLUDING 5.0 LENGTH +1/3 TURN BEYOND SNUG TIGHT
1-1/2" BOLTS UP TO AND INCLUDING 6.0 LENGTH +1/3 TURN BEYOND SNUG TIGHT

BOLT LENGTH OVER FOUR DIA. BUT NOT EXCEEDING 8 DIA.

3/4" BOLTS 4.25 TO 6.0 INCH LENGTH  +1/2 TURN BEYOND SNUG TIGHT
7/8" BOLTS 3.75 TO 7.0 INCH LENGTH  +1/2 TURN BEYOND SNUG TIGHT
qr BOLTS 4.25 TO 8.0 INCH LENGTH  +1/2 TURN BEYOND SNUG TIGHT
1-1/8" BOLTS 4.75 TO 9.0 INCH LENGTH  +1/2 TURN BEYOND SNUG TIGHT
1—-1/4" BOLTS 5.25 TO 10.0 INCH LENGTH +1/2 TURN BEYOND SNUG TIGHT
1-1/2" BOLTS 6.25 TO 12.0 INCH LENGTH +1/2 TURN BEYOND SNUG TIGHT

2. SPLICE BOLTS SUBJECT TO DIRECT TENSION SHALL BE INSTALLED AND TIGHTENED AS
PER SECTION 8(d)(1) OF THE AISC MANUAL OF STEEL CONSTRUCTION. THE
INSTALLATION PROCEDURE IS PARAPHRASED AS FOLLOWS:

"FASTENERS SHALL BE INSTALLED IN PROPERLY ALIGNED HOLES AND BE TIGHTENED BY
ONE OF THE METHODS DESCRIBED IN SUBSECTION 8(d)(1) THROUGH 8(d)(4).
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8(d)(1) TURN—OF—~THE—NUT TIGHTENING. BEFORE 1/3 TURN
BOLTS SHALL BE INSTALLED IN ALL HOLES OF THE CONNECTION AND BROUGHT TO A

SNUG TIGHT CONDITION. SNUG TIGHT IS DEFINED AS THE TIGHTNESS THAT EXISTS WHEN

THE PLIES OF A JOINT ARE IN FIRM CONTACT. THIS MAY BE OBTAINED BY A FEW

IMPACTS OF AN IMPACT WRENCH OR THE FULL EFFORT OF A MAN USING AN ORDINARY

SPUD WRENCH. SNUG TIGHTENING SHALL PROGRESS SYSTEMATICALLY...UNTIL ALL THE

BOLTS ARE SIMULTANEOUSLY SNUG TIGHT AND THE CONNECTION IS FULLY COMPACTED.

FOLLOWING THIS INITIAL OPERATION ALL BOLTS IN THE CONNECTION SHALL BE

TIGHTENED FURTHER BY THE APPLICABLE AMOUNT OF ROTATION SPECIFIED ABOVE.

DURING THE TIGHTENING OPERATION THERE SHALL BE NO ROTATION OF THE PART NOT  AFTER 1/3 TURN

TURNED BY THE WRENCH. TIGHTENING SHALL PROGRESS SYSTEMATICALLY.
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APPLICABLE CODES AND STANDARDS

1. ANSI/TIA STRUCTURAL STANDARDS FOR STEEL ANTENNA TOWERS AND ANTENNA SUPPORTING STRUCTURES,
222—F-1996 EDITION.

2.

3.

4.

5.

6

2005 CONNECTICUT STATE BUILDING CODE.

ACl 318: AMERICAN CONCRETE INSTITUTE, BUILDING CODE REQUIREMENTS FOR STRUCTURAL CONCRETE, 318-05.
CRSI: CONCRETE REINFORCING STEEL INSTITUTE, MANUAL OF STANDARD PRACTICE, LATEST EDITION.

AISC: AMERICAN INSTITUTE OF STEEL CONSTRUCTION, MANUAL OF STEEL CONSTRUCTION, LATEST EDITION.

AWS: AMERICAN WELDING SOCIETY D1.1, STRUCTURAL WELDING CODE, LATEST EDITION.

STRUCTURAL STEEL

1. ALL DETAILING, FABRICATION AND ERECTION OF STRUCTURAL STEEL SHALL CONFORM TO THE AISC SPECIFICATIONS,
LATEST EDITION.

2.

ALL EXPOSED STRUCTURAL STEEL MEMBERS SHALL BE HOT-DIPPED GALVANIZED AFTER FABRICATION PER ASTM

A123. EXPOSED STEEL HARDWARE AND ANCHOR BOLTS SHALL BE GALVANIZED PER ASTM A153 OR B695.

3.

ALL U—BOLTS SHALL BE ASTM A307 OR EQUIVALENT, WITH LOCKING DEVICE, UNLESS NOTED OTHERWISE.

WELDING

1.

ALL WELDING SHALL BE PERFORMED BY WELDERS CURRENTLY STATE OR AWS CERTIFIED TO THE AWS D1.1

STRUCTURAL WELDING CODE, LATEST EDITION.

2.

3.

4.

ALL FIELD WELDING SHALL UTILIZE LOW HYDROGEN ELECTRODES.
PRIOR TO FIELD WELDING, GRIND OFF GALVANIZING TO 1/2" BEYOND ALL FIELD WELD SURFACES.

ALL FIELD CUT, FIELD WELDED, OR DAMAGED GALVANIZING SURFACES SHALL BE REPAIRED WITH ZINC RICH PAINT

(95% ZINC CONTENT) PER ASTM A780.

5

PRIOR TO FIELD WELDING, CONTRACTOR SHALL CLEAR THE INTERIOR OF MONOPOLE OF FLAMMABLE DEBRIS. COAXIAL

CABLE SHALL BE SHIFTED AWAY FROM PROXIMITY OF THE WELD AND/OR COVERED WITH A HEAT RESISTANT BLANKET.

PAINT

1.

CLEAN AND PAINT PROPOSED STEEL ACCORDING TO FAA ADVISORY CIRCULAR AC 70/7460-1K.

REINFORCEMENT STEEL

1.

ALL REINFORCEMENT BARS ARE ASTM A572 GRADE 50, Fy = 50 ksi, Fu = 65 ksi.

FIELD WELDS

1.

ALL FIELD WELDS SHALL BE MADE WITH E70XX WELD RODS.

GENERAL NOTES:

1.

2.

ALL METHODS, MATERIAL AND WORKMANSHIP SHALL FOLLOW THE DICTATES OF GOOD CONSTRUCTION PRACTICES.

ALL WORK INDICATED ON THESE DRAWINGS SHALL BE PERFORMED BY QUALIFIED CONTRACTORS EXPERIENCED IN TOWER AND
FOUNDATION CONSTRUCTION.

THE CONTRACTOR SHALL NOTIFY THE ENGINEER OF RECORD IMMEDIATELY OF ANY INSTALLATION INTERFERENCES. ALL NEW WORK
SHALL ACCOMMODATE EXISTING CONDITIONS. DETAILS NOT SPECIFICALLY SHOWN ON THE DRAWINGS SHALL FOLLOW SIMILAR
DETAILS FOR THIS JOB.

ANY SUBSTITUTIONS MUST CONFORM TO THE REQUIREMENTS OF THE NOTES AND SPECIFICATIONS AND SHOULD BE SIMILAR TO THOSE
SHOWN. ALL SUBSTITUTIONS SHALL BE SUBMITTED TO THE ENGINEER OF RECORD FOR REVIEW AND APPROVAL PRIOR TO
FABRICATION.

ANY MANUFACTURED DESIGN ELEMENTS MUST CONFORM TO THE REQUIREMENTS OF THESE NOTES AND SPECIFICATIONS AND SHOULD
BE SIMILAR TO THOSE SHOWN. THESE DESIGN ELEMENTS MUST BE STAMPED BY AN ENGINEER PROFESSIONALLY REGISTERED IN THE
STATE OF THE PROJECT, AND SUBMITTED TO THE ENGINEER OF RECORD FOR APPROVAL PRIOR TO FABRICATION.

ALL WORK SHALL BE DONE IN ACCORDANCE WITH LOCAL CODES AND OSHA SAFETY REGULATIONS.

THE CONTRACTOR IS RESPONSIBLE FOR THE DESIGN AND EXECUTION OF ALL MISCELLANEOUS SHORING, BRACING,
TEMPORARY SUPPORTS, ETC. NECESSARY TO PROVIDE A COMPLETE AND STABLE STRUCTURE AS SHOWN ON THESE DRAWINGS.

ANY STEEL WHICH HAS BEEN FIELD CUT OR WELDED SHALL BE COLD GALVANIZED WITH 95% ZINC RICH PAINT PER ASTM A780.

CONTRACTOR'S PROPOSED INSTALLATION SHALL NOT INTERFERE, NOR DENY ACCESS TO, ANY EXISTING OPERATIONAL AND
SAFETY EQUIPMENT.

SPECIAL INSPECTION

7. A QUALIFIED INDEPENDENT TESTING LABORATORY, EMPLOYED BY THE OWNER, SHALL
PERFORM INSPECTION AND TESTING IN ACCORDANCE WITH CSBC 2005, SECTION 1704 AS
REQUIRED BY PROJECT SPECIFICATIONS FOR THE FOLLOWING CONSTRUCTION WORK:

a) STRUCTURAL WELDING
b) HIGH STRENGTH BOLTS

2. THE INSPECTION AGENCY SHALL SUBMIT INSPECTION AND TEST REPORTS TO THE
BUILDING DEPARTMENT, THE ENGINEER OF RECORD, AND THE OWNER IN ACCORDANCE
WITH CSBC 2005, SECTION 1704. UNLESS THE FABRICATOR IS APPROVED BY THE
BUILDING OFFICIAL TO PERFORM SUCH WORK WITHOUT THE SPECIAL INSPECTIONS.

FIELD BOLTS

7. ALL STITCH, SPLICE & TERMINATION BOLTS ARE 20 mm ONESIDE BOLTS BY AJAX.

a) BOLTS SHALL MEET AS 1252, PROPERTRY CLASS 8.8
(SIMILAR TO ASTM A325M)
b) Fu = 120 ksi

2. EACH BOLT SHALL INCLUDE A 29 mm 0.D. BY 20 mm I.D. SLEEVE ( Fu=120 ksi )

3. BOLT HOLES SHALL BE 31 mm MAXIMUM.
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PHOTO CHECKLIST

1. CONTRACTOR SHALL SUBMIT THE FOLLOWING PHOTOS TO VERTICAL SOLUTIONS. IF PHOTOS DON'T
MEET THE SATISFACTION OF OWNER OR ENGINEER OF RECORD, CONTRACTOR SHALL RETURN TO
SITE AT HIS OWN EXPENSE TO OBTAIN ADDITIONAL PHOTOS. AS AN ALTERNATE, CONTRACTOR
MAY RETAIN VERTICAL SOLUTIONS TO EXECUTE AN INSPECTION FOR A FEE. TOWERCO MAY ALSO
ELECT TO RETAIN VERTICAL SOLUTIONS IF CONTRACTOR SCHEDULE DOES NOT MEET PROJECT
TIMELINES. CONTACT inspection@verticalsolutions—inc.com FOR FEE AMOUNT AND / OR
SCHEDULE.

PLANS PREPARED FOR:

5900 BROKEN SOUND PARKWAY NW
BOCA RATON, FL 33487-2797
(919) 557-0555

BAR REINFORCEMENT - SELF SUPPORTING POLE STRUCTURE

COMPLETE (Y/N) PHOTOGRAPH(S) DESCRIPTION

BOTTOM OF RB#1 TO RB#5, INCLUDING ALL TERMINATION BOLTS. MAKE SURE RB'S ARE LABELED PER
FIGURE BELOW.

FULL ELEVATION OF RB#1 TO RB#5, INCLUDING FULL LENGTH OF BAR.

TOP OF RB#1 TO RB#5, INCLUDING ALL TERMINATION BOLTS.

PROJECT INFORMATION:

WEST HAVEN-RT15
/IWOODBRIDGE

CT46139-A

370 ROCKLAND ROAD
GUILFORD, CT 06437
(NEW HAVEN COUNTY)

LABEL AND PHOTO EACH TRANSITION STIFFENER PLATE EACH SIDE AFTER WELDING AND PRIOR TO
COLD GALVANIZING.

LABEL AND PHOTO EACH TRANSITION STIFFENER PLATE EACH SIDE AFTER COLD GALVANIZING.

LABEL AND PHOTO EACH STIFFENER PLATE EACH SIDE AFTER WELDING AND PRIOR TO
COLD GALVANIZING.

LABEL AND PHOTO EACH STIFFENER PLATE EACH SIDE AFTER COLD GALVANIZING.

MARK NO. DESCRIPTION SIZE QTy
RB-01 REINFORCING BAR 01 ASTM A572-50 R 1 1/2" x 7 1/4" x 28'-9 1/4" 2
RB-01A REINFORCING BAR 01A ASTM A572-50 1 1/2" x 7 1/4" x 711 1/4" 2
RB-01B REINFORCING BAR 018 ASTM A572-50 1 1/2" x 7 1/4" x 25'-7" 1
RB-02 REINFORCING BAR 02 ASTM A572-50 1 1/2" x 6 1/2" x 23-3" 3
RB-03 REINFORCING BAR 03 ASTM AS72-50 R 1 1/2" x 5" x 246" 3
RB-VP REINFORCING BAR VERTICAL PLATE ASTM A572-50 R 1 1/8" 12
SPL-01 SPLICE PLATE 01 ASTM A572-50 R 1 1/8" 6
TSP TRANSITION STIFFENER PLATE ASTM A572-50 R 1 3/8" 8
SP STIFFENER PLATE ASTM A572-50 p 3/4" 32
y 20-mm@ - STANDARD LENGTH
5B STTCHBOLT (A ONESIDE W/ 30-mm@ SLEEVE 264
o ASTM A490-X 1 1/8'@ x 3 3/4"
B0 HIGH STRENGTH BOLT (2) FLAT WASHERS (1) SPLIT WASHER o7
s ASTM A325 3/4'0 x 2 1/2"
B:0 HIGH STRENGTH BOLT (2) FLAT WASHERS (1) SPLIT WASHER 168
. WELD ELECTRODE ET0XX TBD

NOTES:
1. LABEL BARS WITH BAR #.
2. BARS ARE TO BE ASTM A572 GRADE 50 STEEL
& HOT-DIP GALVANIZED.
3. HOLES IN BARS ARE 31mm@ & DIMENSIONED TO CENTERS.
4. BOTTOM OF BARS ON LEFT AS SHOWN.
5. SEE SLEEVE CHART FOR AJAX SLEEVE SIZE AND QUANTITY.

* = A325 1 1/8"@ MAY BE USED.

AJAX SLEEVE
SLEEVE SIZE QTY
30-mm@ O.D. x 20-mm@ 1.D. x 1.69" 158
30-mm@ O.D. x 20-mm@ 1.D. x 2.005" 45
30-mm@ O.D. x 20-mm@ I.D. x 1.885" 30
30-mm@ O.D. x 20-mm@ I.D. x 1.57" 51

NOTE:
1. 456"+ TOTAL NEEDED.

NOTES;
1. MAKE SURE ALL FASTENERS ARE CLEARLY MARKED AND TURNED PER "BOLT TIGHTENING PROCEDURE".

VERTICAL VERTICAL VERTICAL VERTICAL
WELD WELD WELD WELD
TRANSITION TRANSITION STIFFNER STIFFNER
STIFFNER STIFFNER REF # REF #
REF # REF #
HORIZONTAL HORIZONTAL HORIZONTAL HORIZONTAL
WELD WELD WELD WELD
LEFT SIDE RIGHT SIDE LEFT SIDE RIGHT SIDE
B#2
TSP-03
TSP-04
sp.12 SP-13 SP-14
SP-15

SP-11 \ k
SP-10 \/ == ——
SP-09,
>/ \/ SPA7
4 9

SP-08
/ SP-18 g
SP-07
\/ ﬁ/SP-19
SP-06 '==IJ —— SP-20
TSP-02
TSP-05
SP-05 B43
B#1 TSP-06
B#4
TSP-01
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PLANS PREPARED FOR:

NOTE:
1. #1XX DENOTES FLAT NUMBER.
SBA

2. REMOVE (3) REINFORCING BARS.

NOTE:
1. TOWER SHOWN FROM FLAT 4.
2. REMOVE (3) REINFORCING BARS.
5900 BROKEN SOUND PARKWAY NW
BOCA RATON, FL 33487-2797
(919) 557-0555

REINFORCING
PROJECT INFORMATION:

BAR
WEST HAVEN-RT15
JWOODBRIDGE

CT46139-A

HAND HOLE 370 ROCKLAND ROAD
RIM GUILFORD, CT 08437
(NEW HAVEN COUNTY)

SHAFT WALL

TOWER
SHAFT

PLANS PREPARED BY:

vertical
solutions

JACK LUG

STEP BOLT
2002 PRODUCTION DRIVE
APEX, NC 27539

OFFICE: (888) 321-6167
www.verticalsolutions-inc.com

|

REMOVE REINFORCING
BAR

SAFETY CLIMB

2™\ SECTION ELEVATION
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TOWER EXTENSION BY
VERTICAL SOLUTIONS, INC.
JOB # 090845.01, REVO1
DATED JULY 13, 2009

TOWER BY

ENGINEERED ENDEAVORS INCORPORATED
JOB NO. 12806

DATED JULY 30, 2004

FOUNDATION BY

ENGINEERED ENDEAVORS INCORPORATED
PROJECT NO. 12806

DATED JULY 30, 2004

GEOTECHNICAL REPORT BY
JAWORSKI GEOTECH, INC.
PROJECT NO. 04197G
DATED MARCH 24, 2004

TOWER ELEVATION @

SCALE: 1"=20'

MODIFICATION DESIGN PROVISIONS

DATED JANUARY 30, 2013. THIS REPORT IS BASED ON A SPECIFIC ANTENNA AND COAX CONFIGURATION, SEE THE REPORT
FOR ANTENNA AND COAX LOADING. ANY OTHER ANTENNA CONFIGURATION REQUIRES REVIEW BY VERTICAL SOLUTIONS.

THIS MODIFICATION DESIGN IS BASED ON VERTICAL SOLUTIONS STRUCTURAL ANALYSIS REPORT, VS| JOB #122449 REV 00.

CONSTRUCTION INTERFERENCES

EXISTING AND PROPOSED ANTENNAS, MOUNTS, COAX, AND HAND-HOLE RIMS ARE NOT SHOWN FOR CLARITY.
CONTRACTOR SHALL COORDINATE WITH THE TOWER OWNER WITH RESPECT TO INTERFERENCES TO REINFORCEMENT.
CONTRACTOR SHALL FIELD VERIFY TOWER DIMENSION PRIOR TO FABRICATION.

PLANS PREPARED FOR:

5900 BROKEN SOUND PARKWAY NW
BOCA RATON, FL 33487-2797
(919) 557-0555

FIELD VERIFICATION

[ PRE-MODIFICATION INSPECTION REPORT BY VERTICAL SOLUTIONS INC., JOB # 122499 DATED DECEMBER 27, 2012.

MODIFICATION SCHEDULE

MODIFICATION DESCRIPTION

PROJECT INFORMATION:

WEST HAVEN-RT15
/IWOODBRIDGE

CT46139-A

370 ROCKLAND ROAD
GUILFORD, CT 08437
(NEW HAVEN COUNTY)

REMOVE EXISTING BARS FROM 94.5't - 104.5'¢, SEE SHEET D-1.

INSTALL (32) STIFFENER PLATES, SEE SHEET S-2.

INSTALL (8) TRANSITION STIFFENERS, SEE SHEET S-2.

INSTALL (3) REINFORCING BARS, SEE SHEET S-2.

INSTALL (3) REINFORCING BARS, SEE SHEET S-2.

INSTALL (3) REINFORCING BARS, SEE SHEET S-2.

PLANS PREPARED BY:

vertical
solutions

2002 PRODUCTION DRIVE
APEX, NC 27539
OFFICE: (888) 321-6167
www.verticalsolutions-inc.com

CONTRACTOR SHALL PROVIDE CONSTRUCTION PROGRESS PHOTOS, AS WELL AS PROJECT COMPLETION
PHOTOS, ALONG WITH STEEL & CONCRETE CERTIFICATION FOR VERTICAL SOLUTIONS, INC. TO COMPLETE A
POST MODIFICATION LETTER. SEE NOTES ON B-1.

QPEBVEO, ?

BASE PLATE

ENTRY PORT

(56"
SHAFT
ENTRY PORT WALL
(18" & 9'-6") g
ANCHOR
BOLT
ENTRY PORT

(18"

ENTRY PORT
(56"

NOTE:

1. #XX DENOTES FLAT NUMBER. STEP BOLT

SAFETY CLIMB

SECTION @ BASE 6.0’

SCALE: 1/2" = 1'-0"
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PLANS PREPARED FOR:

A NOTE:
» \ 7. REUSE EXISTING TERMINATION HOLES IN TOWER TO MOUNT RB-03.
: - SBA
: RB-02-A
: SEE 3/S-7
5 VA 5900 BROKEN SOUND PARKWAY NW
: TOWER SHAFT BOCA RATON, FL 33487-2797
: / (919) 557-0555
29.75' .
B/ RB-02-A : .
T/ RB-01B-A . 53.0' i s 7 — :
T/ RB-01-A : $ T/ RB-02-A : T PROJECT INFORMATION:
2 U 4 o
: ] HSB-02 1 : WEST HAVEN-RT15
e “ 0 a
: ] SEE B.O.M. : i 119.0 /WOODBRIDGE
: : : f T/ RB-03 B
P | ' ey : : CT46139-A
" \s4/ i i )
SEE 4/S-8
’ TN i 370 ROCKLAND ROAD
" =y, GUILFORD, CT 06437
i \ 1 s (NEW HAVEN COUNTY)
U
\ 47.6' . 1 PLANS PREPARED BY:
l B/ SECTION #02 RB-02-A i p
| SEE 3/S-7 vertical
A \ solutions
U
o
TOWER SHAFT \ 0
\| i i 2002 PRODUCTION DRIVE
™ ) ° APEX, NC 27539
b ! J SB OFFICE: (888) 321-6167
A / SEE B.O.M. www.verticalsolutions-inc.com
1 SB o
RB-01-A J / SEE B.O.M. i
SEE 1/S-6 \
o
RB-01B-A i I TOWER
’ SEE 3/S-6 SHAET
U s b o
U
i RB-01A o |o1-30-13 CONSTRUCTION
7 N SEE 2/S-7 ! i H ° REV| DATE ISSUED FOR:
" sPL il
. i v SEE 4/S-8 [orRAwN BY:  MEA | CHECKED BY: MER |
L g RB-03
P \_ ° SEE 2/3-8 SHEET TITLE:
. 1
¢ 8.92' / P - Y/
T/RB-01B s i o : 3 CONSTRUCT'ON
== ° " . ° o
41l : : ‘l — DETAILS
o U . 3 1
° U . .
74N i LM -Erg—EToxx : : . | SHEET NUMBER: REVISION:
U . .
\$4/ bl 29.75 : :
, i I - e B/ RB-OZA : : 0
417 T i TSP T/ RB-01B-A : : -
B/ RB-01B ' T/ RB-01-A : . ‘
T/ ENTRY PORT N oA |l [ SEE 1/5-9 : Y ° VoI #: 122449
¢ 3.73' Tyl @ L sp . . HSB-02 °
T/ TSP 1 . /— SEE 2/5-0 : : SEE B.O.M. E SEAL:
o
‘ . d 94.5' ° Wy
0.98 4 - RB-01-A <¢—————— /6 W ty,
1 . o ) /4,
2 BT | s @ i g (& I % CoNNE
S A1 = A RB-01B-A S& Ui,
0.04 2N : V SEE 3/56 : R A
T/SP ) LA b Lge
0.0' (REF 2 ] N v
B/ SP 11919 5 LS LS LA | S L GRADE

B/ TSP
T/ BASE PLATE

/1°\ SECTION ELEVATION 72"\ SECTION ELEVATION /"3 SECTION ELEVATION

S-2 / SCALE: 1/4" = 1-0" Q.‘zj SCALE: 1/4" = 10" @SCALE: 14" = 10" January 30, 2013




PLANS PREPARED FOR:

5900 BROKEN SOUND PARKWAY NW
BOCA RATON, FL 33487-2797

NOTE:

1. #XX DENOTES FLAT NUMBER.

2. TSP TO BE PERPENDICULAR TO SHAFT WALL.
3. SP TO BE PERPENDICULAR TO SHAFT WALL.

4.* DENOTES DIMENSION ALONG SHAFT WALL.
5. RB-01A ON FLAT #15 & #17 TO BE OFFSET ON FLAT BY A MAX OF 1 3/4"

ENTRY PORT
(18" & 9'-6")

CJP, ETOXX

SP
SEE 2/8-9

CJP, ETOXX

TSP
SEE 1/S-9

RB-01-A
SEE 1/S-6

ENTRY PORT
(56"

#04

SAFETY CLIMB

BASE PLATE

ENTRY PORT
(56"

SHAFT
WALL

ANCHOR
BOLT

RB-01A
SEE 2/S-7

o
5
ot
g

ENTRY PORT
(18")

RB-01B-A
SEE 3/S-6

RB-01A
SEE 2/8-7

STEP BOLT

(919) 557-0555

PROJECT INFORMATION:

WEST HAVEN-RT15
/IWOODBRIDGE
CT46139-A

370 ROCKLAND ROAD

GUILFORD, CT 06437
(NEW HAVEN COUNTY)

PLANS PREPARED BY:

vertical
solutions

2002 PRODUCTION DRIVE
APEX, NC 27539

OFFICE: (888) 321-6167

www.verticalsolutions-inc.com

o [01-30-13 CONSTRUCTION
Rev|  pate ISSUED FOR:
[orAwN BY:  MEA | CHECKED BY: MER ]
SHEET TITLE:
CONSTRUCTION
DETAILS
REVISION:

SHEET NUMBER:

S-3 0
VS| #: 122449

SEAL:
\ltlllllll/,
\\\\\\\ " "
\\\\\\;,0? QPNNEC ;’//,,
$$;Q§> "%S: L. i;i§' ’22;?5
N gt A ’
2 -
éﬂa ’ jm§
o oens e S
Y, Sl LB £
/I/,/ S/ONA\_& \\\\\\\

7/,
o

Janvary 30, 2013

/1" TOWER PLAN

@ SCALE: 1" = 10"




NOTE:
1. #XX DENOTES FLAT NUMBER.
2. REUSE EXISTING TERMINATION HOLES IN TOWER TO MOUNT RB-03.

SB
SEE B.O.M.

SHAFT WALL AT BT
RB-03
wie o SEE 2/S-8
40

HAND HOLE
RIM

JACK LUG

SAFETY CLIMB

=
SHAFT 4
WALL ’

HSB-01

SEE B.O.M.

RB-01-A, SEE 1/S-6
RB-01A, SEE 2/S-7

HSB-01
SEE B.O.M.

RB-01B-A
SEE 3/S-6

PLANS PREPARED FOR:

sBA )

5900 BROKEN SOUND PARKWAY NW
BOCA RATON, FL 33487-2797
(919) 557-0555

PROJECT INFORMATION:

WEST HAVEN-RT15
IWOODBRIDGE

CT46139-A

370 ROCKLAND ROAD
GUILFORD, CT 06437
(NEW HAVEN COUNTY)

/"1 TOWER PLAN

@ SCALE: 1" = 1-0"

/2" RB-01A & RB-01-A BOT.

@ SCALE: 11/2" = 10"

/3" RB-01B-A BOT TERM.

S-4 SCALE: 1 1/2" =1-0"

¢

PLANS PREPARED BY:

vertical
solutions

2002 PRODUCTION DRIVE
APEX, NC 27539
OFFICE: (888) 321-6167
www.verticalsolutions-inc.com

SEE 2/S-7

SHAFT
WALL

HSB-01
SEE B.O.M.

SHAFT
WALL

RB-03
SEE 2/S-8

SB
SEE B.O.M.

RB-03
SEE 2/S-8

SHAFT
WALL

SB
SEE B.O.M.
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/4" RB-01A TOP TERM.

/"5 RB-02-A TOP TERM.

S-4 SCALE: 1" =1-0"

¢

\\s.y SCALE: 11/2" = 1-0"

/"6 "\ RB-03 BOTTOM TERM.

S-4 / SCALE:11/2"=1-0"

¢

/"7 RB-03 TOP TERMINATION

@ SCALE: 11/2" = 10"
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RB-02-A
SEE 3/8-7

OO0 0O0O0O0O0O0OO0OO0OO0O0O0

OO 00000000000

RB-01-A, SEE 1/8-6
RB-01B-A, SEE 3/S-6

SPL
SEE 4/S-8

HSB-02
SEE B.O.M.

Wy

]\ \\\\ ___________________ S 5%
TOWER
SHAFT
-
ll
SPL /
SEE 4/S-8
SB
RB-02-A SEE B.O.M.
SEE 3/8-7

FLAT
WASHER

WASHER

PLANS PREPARED FOR:

5900 BROKEN SOUND PARKWAY NW
BOCA RATON, FL 33487-2797
(919) 557-0555

PROJECT INFORMATION:

WEST HAVEN-RT15
/IWOODBRIDGE

CT46139-A

370 ROCKLAND ROAD
GUILFORD, CT 06437
(NEW HAVEN COUNTY)

L/
I HSB-02
SEE B.O.M.
SPLIT

/2" SPLICE CONNECTION -PLAN

S-5 SCALE: 3" =1-0"
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solutions
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71"\ SPLICE CONNECTION - ELEVATION
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PLANS PREPARED FOR:

5900 BROKEN SOUND PARKWAY NW
BOCA RATON, FL 33487-2797
(919) 557-0555

/"1 RB-01 ASSEMBLY

S-6 SCALE: 3/8" = 1'-0"

€

PROJECT INFORMATION:

WEST HAVEN-RT15
/IWOODBRIDGE

CT46139-A

370 ROCKLAND ROAD
GUILFORD, CT 06437
(NEW HAVEN COUNTY)
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vertical
solutions
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PLANS PREPARED FOR:

257"
@ 15 @ 15" g g 1B3@3 SBA

‘& 5900 BROKEN SOUND PARKWAY NW
BOCA RATON, FL 33487-2797
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PROJECT INFORMATION:

e WEST HAVEN-RT15
JWOODBRIDGE

CT46139-A

370 ROCKLAND ROAD
GUILFORD, CT 06437

112"
—_—

(NEW HAVEN COUNTY)

/"1 RB-01B DETAIL

S.7 / SCALE:3/8"=1-0"
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PLANS PREPARED FOR:

5900 BROKEN SOUND PARKWAY NW
BOCA RATON, FL 33487-2797
(919) 557-0555
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RB-02 DETAIL
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SCALE: 3/8" = 1'-0"

PROJECT INFORMATION:

WEST HAVEN-RT15
/IWOODBRIDGE

CT46139-A

370 ROCKLAND ROAD
GUILFORD, CT 06437
(NEW HAVEN COUNTY)
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2002 PRODUCTION DRIVE
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