
STATE OF CONNECTICUT
CONNECTICUT SITING COUNCIL

RE: PETITION BY T-MOBILE PETITION NO.
NORTHEAST LLC FOR A
DECLARATORY RULING THAT NO
CERTIFICATE OF ENVIRONMENTAL
COMPATIBILITY AND PUBLIC NEED IS
REQUIRED TO MODIFY THE
TELECOMMUNICATIONS FACILITY
AT 100 BERLIN ROAD (CHRISTIAN
HILL ROAD) IN THE TOWN OF
CROMWELL, CONNECTICUT Date: December 18, 2014

PETITION FOR DECLARATORY RULING

Pursuant to General Statutes § 16-50g et seq. and § 16-50j-1 et seq. of the

Regulations of Connecticut State Agencies, T-Mobile Northeast LLC ("T-Mobile")

submits this Petition for a Declaratory Ruling ("Petition") for a determination that T-

Mobile does not require a Certificate of Environmental Compatibility and Public Need

("Certificate") for the modification of the wireless telecommunications facility at 100

Berlin Road (aka Christian Hill Road), in the Town of Cromwell ("Cromwell Facility" or

"Facility"). T-Mobile respectfully requests that the Connecticut Siting Council ("Council")

issue a declaratory ruling that the modified Cromwell Facility would not have a

substantial adverse impact on the environment and, accordingly, T-Mobile does not

need to obtain a Certificate for the modifications to the Cromwell Facility. T-Mobile's

existing and proposed upgraded facility qualifies as an "eligible facility" pursuant to

§6409 of the Middle Class Tax Relief and Job Creation Act of 2012. Middle Class Tax

Relief and Job Creation Act of 2012, Pub. L. No. 112-96 §6409(a), 126 Stat. 156.

Further, T-Mobile's proposed upgraded facility qualifies as an exempt and an eligible
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facility as referenced by the FCC In The Matter Of Acceleration Of Broadband

Deployment By Improving Wireless Facilities Siting Policies, FCC 14-153, 2014 WL

5374631 (F.C.C.)(Adopted October 17, 2014).

II. BACKGROUND INFORMATION

A. The Applicant

T-Mobile is a limited liability company, organized under the laws of Delaware,

with a Connecticut office at 35 Griffin Road South, Bloomfield, Connecticut 06002. The

company and its affiliated entities are licensed by the Federal Communications

Commission ("FCC") to construct and operate a personal wireless services system in

Connecticut, which has been interpreted as a "cellular system" within the meaning of

General Statutes § 16-50i (a) (6). T-Mobile does not conduct any other business in the

State of Connecticut other than the provision of cellular services under FCC rules and

regulations.

Correspondence and/or communications regarding this Petition should be

addressed to the attorney for the Applicant:

Cohen and Wolf, P.C.
1115 Broad Street
Bridgeport, CT 06604
Telephone: (203) 368-0211
Attention: Julie D. Kohler, Esq.

B. The Cromwell Facility

In Petition No. 750, the Council approved T-Mobile's request to construct a 111

foot pole that would be centered within and attached to the existing 86 foot tower that
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had been built upon an abandoned billboard. T-Mobile subsequently modified the

Facility in a notice to intent captioned EM-T-MOBILE-033-090515B.

Copies of the Petition No. 750 approval and the EM-T-MOBILE-033-0905156

acknowledgement are attached hereto as Exhibit A.

II. PROPOSED MODIFICATIONS TO THE CROMWELL FACILITY

T-Mobile seeks to modify the existing Cromwell Facility by:

• Replacing six (6) antennas at a centerline of 108 feet;

• Adding three (3) RRUs (remote radio units) at a centerline of 108 feet;

• Removing three (3) TMAs (tower mounted amplifiers) and relocating three

(3) existing TMAs at a centerline of 108 feet;

• Adding one (1) GPS antenna at a centerline of 50 feet;

• Installing GPS cable; and

• Installing fiber hybrid cable and reusing existing coax cables.

Plans (revised to December 17, 2014) detailing these proposed modifications are

attached hereto as Exhibit B.

The majority of proposed modifications to this Facility qualify for

acknowledgement as an exempt modification. However, as the proposed antennas

must be located at a centerline of 108 feet, the top of the antennas will extend slightly

(approximately one foot) above the top of the tower. The top of the antenna will be at a

height of 112 AGL. Although this is not a substantial change, it is a deviation from the

The Petition No. 750 staff report indicates that "(t)he top of the antennas would be flush with the top of
the proposed pole".
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Petition No. 750 approval and T-Mobile seeks a Petition to allow for this minor increase

in antenna height.2

III. STATEMENT OF NEED

The Facility is an integral component of T-Mobile's wireless network in the

Cromwell and the surrounding area. It is imperative that T-Mobile upgrade its antennas

and equipment so that it may provide improved wireless services to people living in and

traveling through this area of the State.

T-Mobile has acquired 700 MHz wireless spectrum in Connecticut to improve the

service provided to customers. As T-Mobile's current spectrum deployment is in the

PCS (1900 MHz) and AWS (2100 MHz) bands, this new spectrum provides an

opportunity to significantly improve coverage for wireless subscribers throughout the

area. The 700 MHz spectrum is primarily intended to improve in-building coverage for

voice and E911 services. The 700 MHz spectrum has a better ability to penetrate

building structures so it will provide superior coverage and will now become the priority

use of spectrum for customers that attempt to utilize their phones in poorly covered

areas.

As part of this new deployment, T-Mobile has chosen to use the best antennas

available so that the best possible service can be provided to customers. The proposed

antennas have a gain of 16.7 dBi, which is 1 dB more than a shorter model. This

additional gain allows each existing antenna installation to provide the absolute

maximum possible coverage from that location. The incremental coverage from each

site will provide additional in-building coverage to residents in the area and will ensure

Z T-Mobile also seeks approval of the other proposed facility modifications identified in Section II.



fewer areas are out of coverage. Ensuring maximum possible coverage will provide

voice service to more customers and provides the ability for E911 services to more

area. It will also minimize the need to build additional facilities in the town.

To summarize, the antenna type and length does provide a significant amount of

additional coverage that is necessary to implement the full utilization of this T-Mobile

installation, which will then provide better voice coverage and E911 services to

residents.

IV. THE PROPOSED MODIFICATIONS WILL NOT HAVE A SUBSTANTIAL
ADVERSE ENVIRONMENTAL EFFECT

As indicated above, the only reason this proposed modification is being filed as a

Petition is the slight extension of the antennas above the top of the tower. These

antennas will only extend approximately one foot above the top of the tower. This de

minimus modification will not result in an adverse environmental effect. The remainder

of the proposed site modifications fall within the exempt modification criteria, so by

regulation have been established to not have a substantial adverse environmental

effect.

A. No Site Impacts

T-Mobile is already collocated on this Facility and it seeks to install a necessary

equipment upgrade. The proposed modifications would be situated on the existing

structure, without any additional disturbance to the Property or surrounding area.

Further, T-Mobile does not propose any generators or HVAC units. Accordingly, the
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proposed modifications to the Facility would not have a significant adverse impact on

the environment.

B. Compliance with MPE Limits

The operation of the proposed antennas will not increase the total radio

frequency (RF) power density, measured at the base of the tower, to a level at or above

the applicable standard. According to a Radio Frequency Emissions Analysis Report

prepared by EBI Consulting dated November 13, 2014 T-Mobile's operations would add

10.74% of the FCC Standard. Therefore, the calculated "worst case" power density for

the planned combined operation at the site including all of the proposed antennas would

be 59.23% of the FCC Standard as calculated for a mixed frequency site as evidenced

by the engineering exhibit attached hereto as Exhibit C.

C. Structural Analysis

The Cromwell Facility is structurally capable of supporting T-Mobile's proposed

antennas. The Structural Analysis Report dated October 31, 2014 (and attached hereto

as Exhibit D) concluded that "the subject tower is adequate to support the proposed

modified antenna configuration."

D. Other Environmental Factors

T-Mobile's continued collocation on the Cromwell Facility is consistent with the

Petition No. 750 approval as it relates to other environmental factors. As such, the

modified Cromwell Facility will not have a significant adverse effect on any of the
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following: the natural environment; ecological balance; public health and safety; scenic,

historic, and recreational values; forests and parks; air; water purity; and fish,

aquaculture, and wildlife.

V. NOTICE REQUIRED

In accordance with R.C.S.A. § 16-50j-40(a), T-Mobile sent notice of its intent to

file this Petition to each person appearing of record as an owner of property that abuts

the site, as well as the appropriate municipal officials. A copy of the notice, list of the

property owners, municipal officials3 to whom the notice was sent and a certification of

such notice are included in Exhibit E.

VI. CONCLUSION

The information and exhibits referenced above demonstrate that a Petition

should issue for the modifications T-Mobile proposes at this Facility.

This Petition and the accompanying materials and documentation demonstrate

that the only aspect of the proposal that would not receive acknowledgement as an

exempt activity is the location of the proposed antennas at the 108 foot elevation.

The top of the T-Mobile antennas will be a mere one foot above the top of the

tower, which would not have any substantial adverse environmental effect. T-Mobile

therefore respectfully requests that the Council issue a declaratory ruling approving the

Cromwell Facility modifications as proposed.

3 The Cromwell Facility is within 2500 feet of the City of Middletown, therefore notice was provided to the
Mayor of Middletown as well as the Mayor of Cromwell.
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Respectfully Submitted,

T-MOBILE NORTHEAST LLC

gy: ~,w~ .
Julie D. Kohler, Esq.

h nand Wolf, P.C.
1115 Broad Street
Bridgeport, CT 06604
Tel. (203) 368-0211
Fax (203) 394-9901
jkohler(c(~cohenandwolf.com





12/16/2014 CSC: PE 750 SR

Connecticut Siting Council
Staff Reports

Petition No. 750

Omnipoint Communications, Inc., a/k/a T-Mobile (T-Mobile)

Cromwell, Connecticut

Staff Report
January 25,2006

On December 13, 2005, Connecticut Siting Council (Council) member Philip T. Ashton and Christina Lepage of Council staff

met at the proposed site located at 100 Berlin Road in Cromwell to review this petition. T-Mobile proposes to construct a 111-

foot pole. T-mobile is petitioning the Council for a declaratory ruling that no Certificate of Environmental Compatibility and

Public Need (Certificate) is required for this facility.

An existing structure is located at the proposed site. This structure was built upon an abandoned billboard, The existing

structure includes an 86-foot tower with multiple antennas that bring the total height to approximately 100 feet above ground

level (agl). T-Mobile proposes to build a 111-foot pole that would be centered within and attached to the existing structure for

support. The top ofthe antennas would be flush with the top ofthe proposed pole.

The current structure is made up of four I-beams with associated bracing. Two of the I-beams with x-bracing can be removed

during the installation of the proposed pole provided that additional bracing be installed on the remaining two I-beams.

The associated equipment would be located on a ten-foot by five-foot concrete slab would be located to the south of the

proposed pole. The existing 15-foot by 15-foot leased area is currently enclosed by chain link and barbed wire fence. The

existing leased area would have to be expanded to fully enclose the proposed equipment.

The existing structure is located on a parcel that is zoned general business (BUS) and currently is the location of the Crowne

Plaza Hotel (Cromwell). The property to the south and southeast ofthe parcel are also zoned BUS. The property to the east and

north ofthe parcel are zoned residential.

T-Mobile has proposed this project to fill an existing gap in coverage along the Interstate 91 (I-91) corridor and its

interchange with Route 372 in Cromwell.

The proposed cumulative radio frequency electromagnetic radiation is below the ANSUIEEE standard.

Content Last Modified on 1/Z6/2006 9:40:18 AM
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ST~']~E C}F C~N:NECTICUT
CONNECTICU?` SITING COUNCIL
Ten Franklin Square, New Bxitain, CT 06052

Phone: (860) 827-2935 Fax: (860) 827.2950
°°', ~s~"" E-Mail: siting,counCil@ct.gov

FANS
~LII~

Internet: ct.gov/esc
Daniel F, Cm-uso

Chairman

June 23, 2009

Thomas 7. Regan, ~sg.
Brown Rudnick LLP
City Place I, 185 Asylum Street
Hartford, CT 06103

RE: EM-T-M~B1LE-433-090515B ~ T-Mobile USA, Inc. notice of urtent to modify an existing
telecommunications facility located at Christian Hill Road, a/k/a 100 Berlin Road, Crom~~vell,
Connecticut.

Dear Attorney Regan:

The Connectiout Siti~lb Cowicil (Comicil) hereby acknowledges your notice to modify this existing
telecommunications facilit~~, pursuant to Section 16-SOj-73 of t11e Regulations of Connecticut State Agencies.

The proposed modifications are to be unplemented as specified here azid in your notice dated May 15, 2004,
including the placement of ail necessary equipment and shelters within the tower compound. The
modifications are in compliance ~~vith tl~e exception criteria ni Section 16-SOj-72 (b) of the Regulations of
Connecticut State Agencies as cliauges to an existing facility site that woald not increase tower height, extend
the boundaries of the tower site, increase noise levels at the tower site bou~idary by six decibels, azld increase
the total radio frequencies electromagnetic radiation power density measured at the to«per site boundary to or
above the standard adopted by the State Department of Enviz~omnental Protection pursuant to General Statutes
§ 22a-162. This facility has also been ea~•e~ully modeled to ensure that radio frequency emissions ara
conservatively below State and federal standards applicable to the fi•equencies now used on this tower.

This decision is guider the exclusive jurisdiction of the Council. Please be advised that the validify of this
action, shall expire one year from the date of this letter. Any additional change to this facility will requu~
explicit i7otice to this agency pursuant to Regulations of Connecticut State Agencies Section l6-SOj-73. Such
notice shall include all relevant information regard.uig the proposed change with cumulative worst-case
modeling of a adio frequency exposure at the closest point of uncontrolled access to the tov,~er base, consistezit
with Federal Connmunications Commission, Office of Engii~eeri~lg and Technology, Bulletin 6S. Any
deviation from this format ~~.ay result in tl~e Council unplementing enforcement proceedings pursuant to
General Statutes § 16-SOu includu1g, without lunitation, imposition of expenses resulting from such failure
and of civil penalties in an amount not less than one thousand dollars per day for each day of construction or
operation u~ material violation.

TI~a~~k you for }'our attention and cooperation.

Very truly yours,

~ o ~~~ ~~~
S. Derek Phelps
Executive Director

SDP/MI'/jb

c: The Honorable Jeremy J. Shin~leton, First Selectman, Town of Cromwell
Frederic Curtin, Zoning Enforcement ~~ficer, Towu of Ca•ozn.well
Sharer Hotel Group Properties

G: iFMff-MOBD,~ICROMN'0.U.icnC,R1o9(TriMionFLlIRdDDC

-*~h

~~
CONNECTICUT SfT]NG COUNCIL

A,j~i~malii~e Ac9inn /Egt~ol Opponuniq~ Emplu~~er





PROJECT L700
ALL EQUIPMENT LOCATIONS ARE APPROXIMATE AND ARE KEY MAP ~ coNFIGURA71oN
SUBJECT TO APPROVAL BY LESSEE/LICENSEE'S
STRUCTURAL & RF ENGINEERS. LOCATIONS OF POWER SCALE: N.T.S LE-1 7 0 2 G ~& TELEPHONE FACILITIES ARE SUBJECT TO APPROVAL BY
UTILITY COMPANIES.

SUBMITTALS

LE REV A 08.'18.14 
LEASE EXHIBIT NORTHEAST SITE SOLUTIONS

LE REV 0 08.27.14 ~ TLANTIS 
SITE NUMBER: 54 MAIN STREET, UNIT 3

CTHA240A 
STURBRIDGE, MA 01566

LE REV 1 08.28.14 (508) 4345237
LE REV 2 09.03.14 GROUP SITE NAME: Foa
LE REV 3 09.OS.Y4 1340 Centre Street HA240NERIZON BB
~e REva 1z~s.14 - Suite 212 — T-MOBILE NORTHEAST, LLC

LE REV 5 12.17.14 Newton, MA 02459 
SITE ADDRESS: 35 GRIFFIN ROAD SOUTH

Office: 617-965-0789 CHRISTIAN HILL RD / 100 BERLIN RD BLOOMFIELD, CT osooz

CROMWELL, CT, 06416 OFFICE: (860) 692-7100
Fax: 617-213-5056 FAX: (aso) ss2-715s
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PROJECT U00
ALL EQUIPMENT LOCATIONS ARE APPROXIMATE AND ARE CONFIGURATION
SUBJECT TO APPROVAL BY LESSEE/LICENSEE'S SITE PLANSTRUCTURAL & RF ENGINEERS. LOCATIONS OF POWER 

7 O Z v V

& TELEPHONE FACILITIES ARE SU&IECT TO APPROVAL BY SCALE:1" = 10'-0" LE-2UTILIN COMPANIES.

SUBMITI"ALS

LE REV A 08.18.14 
LEASE EXHIBIT NORTHEAST SITE SOLUTIONS

LE REV 0 08.27.14 
~ TLtilV TIS 

SITE NUMBER: 54 MAIN STREET, UNIT 3

CTHA240A 
STURBRIDGE, MA 01566

LE REV 1 08.28.14 (508) 4345237
LE REV 2 09.03.14 GROUP SITE NAME: Foa
LE REV 3 os.os.14 1340 Centre Street HA240NERIZON BB
LE REV 4 12,16.14 Suite 212 — T-MOBILE NORTHEAST, LLC

LE REV 5 72.17.14 Newton, MA 02459 
SITE ADDRESS: 35 GRIFFIN ROAD SOUTH

Office: 617-965-0789 CHRISTIAN HILL RD / 100 BERLIN RD BLOOMFIELD, cT osoo2
CROMWELL, CT, 06416 OFFICE: (860) 692-7100

Fa7c: 617-213-5056 FAX: (860)692-7159
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TOP OF (P T—MOBILE ANTENNAS
ELEV.= 112'f AGL
TOP OF EkISTIhIG TOWER

~~ RAD CENTER OF (~ T—MOBILE ANTENNAS y~,
ELEV.= 108~t AGL Y'

(P) COMMSCOPE DUAL POLE ANTENNA AND (P) RRU
TO REPLACE (E) UMTS QUAD POLE ANTENNA

(E) DDB4 TO BE RELOCATED TO OTHER ANTENNA
(NP 1/SECTOR, TOTAL OF 3)

(P) GSM/U~ATS QUAD POLE AND
(E) RELOCATED ddB4 TMA

(NP 1/SECTOR, TOTAL OF 3)
TO REPLACE (E) GSM QUAD POLE ANTENNA AND

(E) (1) d62 TMA (TOTAL 3) TO BE REA~OVED

CENTER OF EXISTING ANTEhINAS
ELEV.= 95~f (AGL)

CEI~ITER OF E>:ISTING ~~I~TEI~II~AS .................._L~;..

(E) ANTENNAS (BY OTHERS)

(E) I ICS' HIGI-I M~NOPDLE Tc~WER

(P) (1) 1-5/8" HYBRID FIBER CABLE
AND (E) (18) 1-5/8" COAX CABLES

(E1 STEEL 6EAIv1 SUPPI@T—

(P) (1) GPS ANTENNA

(P) (1) 1/2" GPS CABLE

(El STEEL CAIVOPY'—

(E) 3106 C.g611VET ON CONCRETE PA~—

(E) S120~~ CABINET Olv COIJCRETE PAD—

(E) FPC OIV CONCRETE PAD—

~(E) CI-IAOd LINK FFIJCE

RAD CENTER OF ~ T—MOBILE GPS
ELEV.= 5D't AGL

PROJECT L700

ALL EQUIPMENT LOCATIONS ARE APPROXIMATE AND ELEVATION CONFIGURATION

ARE SUBJECT TO APPROVAL BY LESSEE/LICENSEE'S ' 7 0 2 G ~STRUCTURAL & RF ENGINEERS. LOCATIONS OF SCALE: 1/16" = 1'-0" LE-3POWER &TELEPHONE FACILITIES ARE SUBJECT TO
APPROVAL BY UTILIN COMPANIES.

SUBMITTALS LEASE EXHIBIT NORTHEAST SITE SOLUTIONS
LE REV A 08.18.14 

SITE NUMBER: 54 MAIN STREET, UNIT 3
LE REV 0 08.27.14 

~ TLANTIS CTHA240A STURBRIDGE, MA 01566
LE REV 1 08.28.14 (508) 4345237
LE REV 2 09.03.14 G R O U P SITE NAME: FpR
LE REV 3 — 09.05.14 1340 Centre Street HA240NERIZON_BB
LE REV 4 — — 12.16.14 Suite 212 T-MOBILE NORTHEAST, LLC

LE REV 5 12,~7,~4 Newton, MA 02459 
SITE ADDRESS: 35 GRIFFIN ROAD SOUTH

Office: 617-965-0789 CHRISTIAN HILL RD / 100 BERLIN RD BLOOMFIELD, cT osoo2

CROMWELL, CT, 06416 OFFICE: (Bs0) 692-7100
Fax: 617-213-5056 FAX:(860)fi92-7159
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E61 Consulting
i environmental ~ engineering ~ due diligence

RADIO FREQUENCY EMISSIONS ANALYSIS REPORT
EVALUATION OF HUMAN EXPOSURE POTENTIAL

TO NON-IONIZING EMISSIONS

T-Mobile Existing Facility

Site ID: CTHA240A

HA240 / Verizon BB
Christian Hill Road / 100 Berlin Road

Cromwell, CT 06416

November 13, 2014

EBI Project Number: 62146100

Site Compliance Summary

Compliance Status: COMPLIANT

Site total MPE% of
FCC general public 59.23
allowable limit:

21 B Street Burlington, MA 01803 Tel: (781) 273.2500 Fax: (781) 273.3311



EBI Consu~~oc
~, environmental ~ engineering ~ due diligence

November 13, 2014

T-Mobile USA
Attn: Jason Overbey, RF Manager
35 Griffin Road South
Bloomfield, CT 06002

Emissions Analysis for Site: CTHA240A — HA240 / Verizon BB

EBI Consulting was directed to analyze the proposed T-Mobile facility located at Christian Hill Road /

100 Berlin Road, Cromwell, CT, for the purpose of determining whether the emissions from the

Proposed T-Mobile Antenna Installation located on this property are within specified federal limits.

All information used in this report was analyzed as a percentage of current Maacimum Permissible

Exposure (% MPE) as listed in the FCC OET Bulletin 65 Edition 97-0land ANSUIEEE Std C95.1. The

FCC regulates Maa~imum Pernussible Exposure in units of micxowatts per square centvneter (µW/cm2).

The number of µW/cm2 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 connpliance with the Maximum Permissible Exposure

(MPE) limits for General Population/LTncontrolled 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 (µW/cmZ). The general population exposure limit for the 700 MHz Band is 467 µW/cm2, and

the general population exposure limit for the PCS and AWS bands is 1000 µW/cmZ. 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.

21 B Street Burlington, MA 01803 Tel: (781) 273.2500 Fax: (781) 273.3311



E I nultin
a environmental ~ engineering ~ due diligence

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 fu11y

aware of the potential for exposure and can exercise control over their exposure. OccupationaUcontrolled

exposure limits also apply where exposure is of a transient nature as a result of incidental passage through

a location where exposure levels maybe 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 T-Mobile Wireless antenna facility located at Christian Hill

Road / 100 Berlin Road, Cromwell, CT, using the equipment information listed below. All calculations

were performed per the specifications under FCC OET 65. Since T-Mobile is proposing highly focused

directional panel antennas, which project most of the emitted energy out toward the horizon, all

calculations were performed assuming a lobe representing the maximum gain of the antenna per the

antenna manufactures supplied specifications, minus 10 dB, was focused at the base of the tower. 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 equipment was calculated using the following assumptions:

1) 2 GSM channels (PCS Band - 1900 MHz) were considered for each sector of the proposed

installation. These Channels have a transmit power of 30 Watts per Channel

2) 2 UMTS channels (AWS Band — 2100 MHz) were considered for each sector of the proposed

installation. These Channels have a transmit power of 30 Watts per Channel.

3) 2 LTE channels (AWS Band — 2100 MHz) were considered for each sector of the proposed

installation. These Channels have a transmit power of 60 Watts per Channel.

4) 1 LTE channel (700 MHz Band) was considered for each sector of the proposed installation.

This channel has a transmit power of 30 Watts.

5) 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.

21 B Street 'Burlington, MA 01803 Tel: (781) 273.2500 Fax: (781) 273.3311



EBI Consulting
environmental ~ engineering ~ due diligence

6) For the following calculations the sample point was the top of a six foot person standing at

the base of the tower. The maximum gain of the antenna per the antenna manufactures

supplied specifications minus 10 dB was used in this direction. This value is a very

conservative estimate as gain reductions for these particular antennas are typically much

higher in this direction.

7) The antennas used in this modeling are the Ericsson AIR21 B4A/S2P for 1900 MHz (PCS)

and 2100 MHz (AWS) channels and the Ericsson AIR21 B4A/B12P for 2100 MHz (AWS)

and 700 MHz channels. This is based on feedback from the carrier with regards to

anticipated antenna selection. The Ericsson AIR21 B4A/B2P has a m~imum gain of 15.5

dBd at its main lobe for 1900 MHz and 2100 MHz channels. The Ericsson AIR21

B4A/B12P has a maximum gain of 15.5 dBd at its main lobe for 2100 MHz channels and

13.5 dBd at its main lobe for 700 MHz channels. The maacimum gain of the antenna per the

antenna manufactures supplied specifications, minus 10 dB, was used for all calculations.

This value is a very conservative estimate as gain reductions for these particular antennas are

typically much higher in this direction.

8) The antenna mounting height centerline of the proposed antennas is 108 feet above ground

level (AGL).

9) 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 calculations were done with respect to uncontrolled /general public threshold limits.

21 B Street 'Burlington, MA 01803 Tel: (781) 273.2500 Fax: (781) 273.3311
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T-Mobile Site Inventory and Power Data

Sector: A Sector: B Sector: C
Antenna #: 1 Antenna #: 1 Antenna #: 1

Ericsson AIR21 Ericsson AIIZ21 Ericsson AIR2lMake / Model:: 
B4A/B2P 

Make /Model: 
B4A/B2P 

Make /Model: 
B4A/B2P

Gain: 15.5 dBd Gain: 15.5 dBd Gain: 15.5 dBd
Hei ht AGL): 108 Hei t AGL : 108 Hei t AGL : 108

Frequency Bands 
1900 MHz(PCS) / 

Frequency Bands 
1900 MIIz(PCS) / 

Frequency Bands 
1900 MIiz(PCS) /

2100 MI3z AWS 2100 MIIz AWS 2100 MHz (AWS
Channel Count 4 Channel Count 4 # PC5 Channels: 4

Total TX Power: 120 Total TX Power: 120 # AWS Channels: 120
ERP 1.,880.91 ERP 1,8&0.91 ERP 1,880.91

Antenna Al MPE% 1.47 AntennaBl MPE% 1.47 Antenna Cl MPE% 1.47

Antenna #: 2 Antenna #: 2 Antenna #: 2
Ericsson AIIt21 Ericsson AII221 Ericsson AIR21Make /Mode]: 
B4A/B12P 8 

Make /Model: 
B4A/B12P g 

Make /Mode]: 
B4A/B 12P-8

Gain: 15.5 dBd / 13.5 dBd Crain_ 15.5 dBd / 13.5 dBd Gain: 15.5 dBd / 13.5 dBd
He t (AGL : 108 Hei lrt AGL): 108 Hei t (AGL): 108

Frequency Bands 
2100 MHz (AWS) / 

Frequency Bands 
2100 MHz (AWS) / 

Frequency Bands 
2100 MIIz (AWS) /

700 MHz 700 MHz 700 MHz
Channel Count 3 Chaime] Count 3 Channel Count 3

Total TX Power: 150 Total TX Power. 150 Total TX Power. 150
ERP 2,311.60 ERP ): 2,311.60 ERP 2,311.60

Antenna A2 MPE% 2.11 Antenna B2 MPE% 2..11 Antenna C2 MPE% 2.11

Slt@ COm Oslte 1~'IPE% T-Mobile Sector 1 Total: 3.58

Carrier MpE~/a T-Mobile Sector 2 Total: 3.58 °/n

T-Mobile 10.74 
T-Mobile Sector 3 Total: 3.58

AT&T 33.48 % Site Total: 59.23
Verizon Wireless 15.01

Site Total MPE %: 59.23

21 B Street 'Burlington, MA 01803 Tel: (781) 273.2500 Fax: (781) 273.3311
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Summary

All calculations performed for this analysis yielded results that were within the allowable limits for

general public exposure to RF Emissions.

The anticipated maximum composite contributions from the T-Mobile facility as well as the site

composite emissions value with regards to compliance with FCC's allowable limits for general public

exposure to RF Emissions are shown here:

T-Mobile Sector Power Densi Value (%
Sector 1: 3.58
Sector 2: 3.58
Sector 3 : 3.58

T-Mobile Total: 10.74

Site Total: 59.23

Site Com liance Status: COMPLIANT

The anticipated composite MPE value for this site assuming all carriers present is 59.23% 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

21 B Street 'Burlington, MA 01803 Tel: (781) 273.2500 Fax: (781) 273.3311
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October 31, 2014

Introduction

The purpose of this report is to summarize the results of the non-linear, P-4 structural analysis
of the antenna installation proposed by T-Mobile on the existing 82-ft sign structure owned and
operated by Verizon Wireless, located in Cromwell, Connecticut.

The host structure is a 82-ft sign structure with a 111-ft pipe mast. The existing structure
geometry, member sizes and foundation system were obtained from a previous structural
design report prepared by Centek job no. 13001.070 dated December 11, 2013.

Antenna and appurtenance information the aforementioned Centek structural analysis, a tower
mapping report prepared by Eastern Communications dated October 28, 2014 and a T-Mobile
RF data sheet.

The structure is made up of two (2) W24x68 vertical steel legs, one (1) HSS18x0.5 steel pipe
mast, L5x5x5/16 horizontal and diagonal steel bracing and WT6x15 steel bracing.

T-Mobile proposes the removal of six (6) panel antennas and three (3) TMA's and the
installation of six (6) panel antennas and three (3) remote radio heads mounted to the existing
low profile platForm. Refer to the Antenna and Appurtenance Summary below for a detailed
description of the proposed antenna and appurtenance configuration.

Antenna and Appurtenance Summary

The existing structure was designed to support several communication antennas. The existing,
proposed and future loads considered in this analysis consist of the following:

■ AT&T: (Existing)
Antennas: Six (6) Powerwave 7770.00 panel antennas, twelve (12) Powerwave
LPG21401 TMA's, three (3) KMW AM-X-CD-16-65-OOT panel antennas, six (6)
Ericsson RRUS-11 and one (1) Raycap DC6-48-60-18-8F surge arrestor mounted
on pipe mounts to the existing Verizon Wireless low profile platform with a RAD
center elevation of 98-ft AGL.
Coax Cables: Twelve (12) 1-5/8" f7~ coax cables, one (1) fiber cable and two (2) do
control cables run on the exterior of existing sign structure.

■ Verizon (Reserved):
Antennas: Six (6) Antel LPA-80063-6CF panel antennas, six (6) Antel BXA-70063-
6CF panel antennas, six (6) LPA-171063-12CF panel antennas, six (6) RRH's and
one (1) main distribution box mounted on a low profile platform with a RAD center
elevation of 88-ft AGL.
Coax Cables: Eighteen (18) 1-5/8" Q1 coax cables and one (1) 1-1/4" fiber cable run
on the exterior of the existing sign structure.

■ MetroPCS (Existing)
Antennas: Three (3) RFS APXV18-206517S-C panel antennas mounted to the steel
flanges (legs) of the existing sign structure with a RAD center elevation of 77-ft AGL.
Coax Cable: Six (6) 1-5/8" Qs coaxial cables vertically supported on the existing legs
of the sign structure.

REPORT SECTION 1-1
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■ T-MOBILE (Existing/Reserved)
Antennas: One (1) VIC-100 GPS antenna on a side arm mounted to the leg of the
sign structure with a RAD center elevation of 50-ft AGL.
Coax Cables: One (1) 1 /2" Q1 coax cable run on the exterior of the existing sign
structure.

■ T-MOBILE: (Existing to Remain)
Antennas: Three (3) Ericsson KRY-112 TMA's mounted on a low profile platform
mounted with a RAD center elevation of 108-ft AGL.
Coax Cables: Eighteen (18) 1-5/8" f7~ coax cables, nine (9) within existing 111-ft pipe
mast and nine (9) on the exterior of the pipe mast.

■ T-MOBILE: (Existing to Remove)
Antennas: Six (6) RFS APX16 panel antennas and three (3) TMA's mounted on a
low profile platform mounted with a RAD center elevation of 108-ft AGL.

■ T-MOBILE (Proposed):
Antennas: Three (3) Ericsson AIR 21 B2A/B4P panel antennas, three (3)
Ericsson AIR B4AIB12P-8 panel antennas and three (3) Ericsson RRUS-11
remote radio heads mounted on a low profile platform mounted with a RAD
center elevation of 108-ft AGL.
Coax Cable: One (1) 1-5/8" Q~ fiber cable running on the exterior of the pipe mast.

Primary Assumptions Used in the Analysis

■ The structure's theoretical capacity not including any assessment of the condition of
the tower.

■ The structure carries the horizontal and vertical loads due to the weight of antennas,
ice load and wind.

■ Structure is properly installed and maintained.

■ Structure is in plumb condition.

■ Structure loading for antennas and mounts as listed in this report.

■ All bolts are appropriately tightened providing the necessary connection continuity.

■ All welds are fabricated with ER-70S-6 electrodes.

■ All members are assumed to be as specified in the original structure design
documents or reinforcement drawings.

■ All members are "hot dipped" galvanized in accordance with ASTM A123 and ASTM
A153 Standards.

■ All member protective coatings are in good condition.

■ All structure members were properly designed, detailed, fabricated, installed and
have been properly maintained since erection.

■ Any deviation from the analyzed antenna loading will require a new analysis for
verification of structural adequacy.

REPORT SECTION 1-2
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Analysis

The existing tower was analyzed using a comprehensive computer program entitled RISA 3D.

The existing structure was analyzed for the controlling basic wind speed (fastest mile) with no
ice and a 75°/o reduction of wind force with 'h inch accumulative ice to determine stresses in
members as per guidelines of TIA/EIA-222-F-96 entitled "Structural Standards for Steel Antenna
Towers and Antenna Supporting Structures", the American Institute of Steel Construction
(AISC) and the Manual of Steel Construction; Allowable Stress Design (ASD).

The controlling wind speed is determined by evaluating the local available wind speed data as
provided in Appendix K of the CSBC~ and the wind speed data available in the TIA/EIA-222-F-
96 Standard. The higher of the two wind speeds is utilized in preparation on the tower analysis.

Loadin

Loading was determined by the basic wind speed as applied to projected surface areas with
modification factors per TIA/EIA-222-F, gravity loads of the structure and its components, and
the application of/2" radial ice on the structure and its components.

Basic Wind Middlesex; v = 85 mph (fastest mile) Section 76 of TIA/E/A-222-F-96]
Speed: Cromwell; v = 100 mph (3 second (Appendix K of the 2005 CT

gust) equivalent to v = 80 mph Building Code Supplement]
(fastest mile)

TIA/EIA-222-F wind speed controls.

Load Cases: Load Case 1; 85 mph wind speed w/ (Section 2.3.76 of T/A/E/A-222-F-
no ice plus gravity load —used in 96]
calculation of tower stresses and
rotation.

Load Case 2; 74 mph wind speed w/
'/2" radial ice plus gravity load —used
in calculation of tower stresses. The
74 mph wind speed velocity
represents 75% of the wind pressure
generated by the 85 mph wind
speed.

Load Case 3; Seismic —not checked

(Section 2.3.16 of TIA/E/A-222-F-
96]

Section 7614,5 of State Bldg.
Code 2005] does not control in
the design of this structure type

1 The 2005 Connecticut State Building Code as amended by the 2009 CT State Supplement. (CSBC)

REPORT SECTION 1-3
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Structure Caaacit

Member stresses were calculated utilizing the structural analysis software RISA-3D. Allowable
stresses were determined based on Table 5 of the TIA/EIA code with a 1/3 increase per Section
3.1.1.1 of the same code.

Calculated stresses were found to be within allowable limits. In Load Case 6, per RISA-3D
"Steel Code Checks", this structure was found to be at 99.2% of its total capacity.

Stress Ratio
Tower Section Elevation (percentage of Result

capacity)

Leg 2 1.25' 99.2% PASS

Foundation and Anchors

The existing foundation consists of an 55-ft long (approx) x 8.5-ft wide x 3-ft deep reinforced
concrete strip footing with concrete column pedestals. The sub-grade conditions used in the
analysis of the existing foundation were based on normal soil values as permitted by EIA/TIA-
222-F Section 7.1.3. The base of the sign structure is connected to the foundation by means of
(20) 1 "Q~, (assumed ASTM A-615-75) anchor bolts embedded into the existing concrete
foundation. The base of the communications pipe structure is connected to the foundation by
means of (10) 1.75"Q~, ASTM A615-75 anchor bolts embedded into the existing concrete
foundation.

■ The foundation was found to be within allowable limits.

Foundation Design IBC 2003/2005 Proposed Result
Limit CT State Building Code Loading

Section 3108.4.2
Reinf. Conc. Pad 

OTM 2.0 3.6 PASS
w/ Pedestals

Note: OTM denotes Overturning Moment

■ The structure anchor bolts, base plate and flange plates were found to be within
allowable limits.

Stress Ratio
Structure Component Design Limit (percentage of Result

capacity
Anchor Bolts (Mast) Tension 57.0% PASS
Base Plate (Mast) Bending 43.0°/o PASS

Flange Bolts Tension 70.4% PASS
Flange Plate Bending 61.0% PASS

Anchor Bolts Leg Tension 52.5% PASS
Base Plate Le Bendin 96.0% PASS

REPORT SECTION 1-4
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Conclusion

This analysis shows that the subject tower is adequate to support the proposed modified
antenna configuration.

The analysis is based, in part, on the information provided to this office by T-Mobile. If the
existing conditions are different than the information in this report, Centek Engineering, Inc.
must be contacted for resolution of any potential issues.

Please feel free to call with any questions or comments.

Respectfully Submitted by:

~~
f

Timothy J. Lynn, PE
Structural Engineer
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Standard Conditions for Furnishing of
Professional Engineering Services on
Existing Structures

All engineering services are perFormed on the basis that the information used is current and
correct. This information may consist of, but is not necessarily limited to:

■ Information supplied by the client regarding the structure itself, its foundations, the soil
conditions, the antenna and feed line loading on the structure and its components, or
other relevant information.

■ Information from the field and/or drawings in the possession of CENTEK engineering,
Inc. or generated by field inspections or measurements of the structure.

■ It is the responsibility of the client to ensure that the information provide to CENTEK
engineering, Inc. and used in the performance of our engineering services is correct and
complete. In the absence of information to the contrary, we assume that all structures
were constructed in accordance with the drawings and specifications and are in an un-
corroded condition and have not deteriorated. It is therefore assumed that its capacity
has not significantly changed from the "as new" condition.

■ All services will be performed to the codes specified by the client, and we do not imply to
meet any other codes or requirements unless explicitly agreed in writing. If wind and ice
loads or other relevant parameters are to be different from the minimum values
recommended by the codes, the client shall specify the exact requirement. In the
absence of information to the contrary, all work will be performed in accordance with the
latest revision of ANSI/ASCE10 &ANSI/EIA-222

■ All services performed, results obtained, and recommendations made are in accordance
with generally accepted engineering principles and practices. CENTEK engineering, Inc.
is not responsible for the conclusions, opinions and recommendations made by others
based on the information we supply.

CONDITIONS &SOFTWARE SECTION 2-1
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GENERAL DESCRIPTION OF STRUCTURAL
ANALYSIS PROGRAM~RISA-3D

RISA-3D Structural Analysis Program is an integrated structural analysis and design software package for
buildings, bridges, tower structures, etc.

Modeling Features:

■ Comprehensive CAD-like graphic drawing/editing capabilities that let you draw, modify and
load elements as well as snap, move, rotate, copy, mirror, scale, split, merge, mesh, delete,
apply, etc.

■ Versatile drawing grids (orthogonal, radial, skewed)
■ Universal snaps and object snaps allow drawing without grids
■ Versatile general truss generator
■ Powerful graphic select/unselect tools including box, line, polygon, invert, criteria,

spreadsheet selection, with locking
■ Saved selections to quickly recall desired selections
■ Modification tools that modify single items or entire selections
■ Real spreadsheets with cut, paste, fill, math, sort, find, etc.
■ Dynamic synchronization between spreadsheets and views so you can edit or view any data

in the plotted views or in the spreadsheets
■ Simultaneous view of multiple spreadsheets
■ Constant in-stream error checking and data validation
■ Unlimited undo/redo capability
■ Generation templates for grids, disks, cylinders, cones, arcs, trusses, tanks, hydrostatic

loads, etc.
■ Support for all units systems &conversions at any time
■ Automatic interaction with RISASection libraries
■ Import DXF, RISA-2D, STAAD and ProSteel 3D files
■ Export DXF, SDNF and ProSteel 3D files

Analysis Features:

■ Static analysis and P-Delta effects
■ Multiple simultaneous dynamic and response spectra analysis using Gupta, CQC or SRSS

mode combinations
■ Automatic inclusion of mass offset (5% or user defined) for dynamic analysis
■ Physical member modeling that does not require members to be broken up at intermediate

joints
■ State of the art 3 or 4 node plate/shell elements
■ High-end automatic mesh generation — draw a polygon with any number of sides to create a

mesh of well-formed quadrilateral (NOT triangular) elements.
■ Accurate analysis of tapered wide flanges -web, top and bottom flanges may all taper

independently
■ Automatic rigid diaphragm modeling
■ Area loads with one-way or two-way distributions
■ Multiple simultaneous moving loads with standard AASHTO loads and custom moving loads

for bridges, cranes, etc.
■ Torsional warping calculations for stiffness, stress and design
■ Automatic Top of Member offset modeling
■ Member end releases &rigid end offsets
■ Joint master-slave assignments
■ Joints detachable from diaphragms

CONDITIONS &SOFTWARE SECTION 2-2



CENTEK engineeir~~g, Inc.
Structural Analysis — 82' Sign Structure
T-Mobile Antenna Upgrade — CTHA240A
Cromwell, CT
October 31, 2074

■ Enforced joint displacements
■ 1-Way members, for tension only bracing, slipping, etc.
■ 1-Way springs, for modeling soils and other effects
■ Euler members that take compression up to their buckling load, then turn off.
■ Stress calculations on any arbitrary shape
■ Inactive members, plates, and diaphragms allows you to quickly remove parts of structures

from consideration
■ Story drift calculations provide relative drift and ratio to height
■ Automatic self-weight calculations for members and plates
■ Automatic subgrade soil spring generator

Graphics Features:

■ Unlimited simultaneous model view windows
■ Extraordinary "true to scale" rendering, even when drawing
■ High-speed redraw algorithm for instant refreshing
■ Dynamic scrolling stops right where you want
■ Plot &print virtually everything with color coding &labeling
■ Rotate, zoom, pan, scroll and snap views
■ Saved views to quickly restore frequent or desired views
■ Full render or wire-frame animations of deflected model and dynamic mode shapes with

frame and speed control
■ Animation of moving loads with speed control
■ High quality customizable graphics printing

Design Features:

■ Designs concrete, hot rolled steel, cold formed steel and wood
■ ACI 1999/2002, BS 8110-97, CSA A23.3-94, IS456:2000,EC 2-1992 with consistent bar sizes

through adjacent spans
■ Exact integration of concrete stress distributions using parabolic or rectangular stress blocks
■ Concrete beam detailing (Rectangular, T and L)
■ Concrete column interaction diagrams
■ Steel Design Codes: AISC ASD 9th, LRFD 2nd & 3rd, HSS Specification, CAN/CSA-S16.1-

1994 & 2004, BS 5950-1-2000, IS 800-1984, Euro 3-1993 including local shape databases
■ AISI 1999 cold formed steel design
■ NDS 1991/1997/2001 wood design, including Structural Composite Lumber, multi-ply, full

sawn
■ Automatic spectra generation for UBC 1997, IBC 2000/2003
■ Generation of load combinations: ASCE, UBC, IBC, BOCA, SBC, ACI
■ Unbraced lengths for physical members that recognize connecting elements and full lengths

of members
■ Automatic approximation of K factors
■ Tapered wide flange design with either ASD or LRFD codes
■ Optimization of member sizes for all materials and all design codes, controlled by standard or

user-defined lists of available sizes and criteria such as maximum depths
■ Automatic calculation of custom shape properties
■ Steel Shapes: AISC, HSS, CAN, ARBED, British, Euro, Indian, Chilean
■ Light Gage Shapes: AISI, SSMA, Dale / Incor, Dietrich, Marino\WARE
■ Wood Shapes: Complete NDS species/grade database
■ Full seamless integration with RISAFoot (Ver 2 or better) for advanced footing design and

detailing
■ Plate force summation tool

CONDITIONS &SOFTWARE SECTION 2-3
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Results Features:

■ Graphic presentation of color-coded results and plotted designs
■ Color contours of plate stresses and forces with quadratic smoothing, the contours may also

be animated
■ Spreadsheet results with sorting and filtering of: reactions, member &joint deflections, beam

& plate forces/stresses, optimized sizes, code designs, concrete reinforcing, material
takeoffs, frequencies and mode shapes

■ Standard and user-defined reports
■ Graphic member detail reports with force/stress/deflection diagrams and detailed design

calculations and expanded diagrams that display magnitudes at any dialed location
■ Saved solutions quickly restore analysis and design results.

CONDITIONS &SOFTWARE SECTION 2-4
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Prepared by: T.J.L. Checked by: C.F.C.
Rev. 0: 10/30/14 Job No. 14033.019

Development of Design Heights, Ew~osure Coefficients,
and Velocity R~essures Fir TIA/EIA

end Speeds

Basic Wind Speed, V

Basic Wind Speed with Ice, V~

__ ___ __
Heights above ground level, z_ .

Leg Member Section 1 =

Leg Member Section 2 =

Leg Member Section 3 =

Leg Member Section 4 =

Bracing Members =

Exposure Coeffidents, I¢

Leg Member Section 1 =

Leg Member Section 2 =

Leg Member Section 3 =

Leg Member Section 4 =

Bracing Members =

Velocity Pressure without ice, cg

Leg Member Section 1 =

Leg Member Section 2 =

Leg Member Section 3 =

Leg Member Section 4 =

Bracing Members =

EIA-TIA Load Calculations -Structural

V:= 85 mph

Vi:=74 mph (perTlA/EIA-222-F Section 2.3.16)

z~s=10 ft

z2 ;= 30 ft

z3 = 50 ft

z4:= 70 ft

zg~:= 40 ft

(per TIA/ElA-222-F Section 2.3.3)

2

z
7

Kz~ = 33 = 0.771

2

z
7

KzZ. 33 = 0.973

2

z
7

Kz3:= 
(33 = 1.126

2

z
7

Kz4 :_ 
(33 = 1.24l

2

7
~Br._ ( Brl _ 1.057

(per TIA/EIA-222-F Section 2.3.3)

qz~ := 0.00256•Kz~~VZ= 13.15

qz2:= 0.00256-Kzz~V2= 17.999

qz3 = 0.00256~Kz3•Vz= 20.827

qz4:= 0.00256•Kz4~V2 = 22.929

qzB~ = 0.00256•KzB~VZ= 19.541
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Wind Loading on Structural Members

Location: Cromwell, CT

Prepared by: T.J.L. Checked by: C.F.C.
Rev. 0: 10/30/14 Job No. 14033.019

Vebcity Pres~re with ice, gzICE

Leg Member Section 1 =

Leg Member Section 2 =

Leg Member Section 3 =

Leg Member Section 4 =

Bracing Members =

_ TIA/EIA Common Factors:

Gust Response Factor =

Gust Response Factor Multiplier =

Radial Ice Thickness =

Radial Ice Density =

(per TINEIA-222-F Section 2.3.3)

gzICE~ = 0.00256~Kz~-V ~ = 9.967

gzICE2:= 0.00256•KzZ~V 2= 13.642

gzICE3:= 0.00256~Kz3•V 2= 15.786

gzICE4:= 0.00256~Kz4•V?= 17.379

gzICEB~:= 0.00256 KzB~ V 2 = 14.811

GH = 1.69 (perTlA/EIA-222 F Section 2.3.4)

m := 1.25 (per TIA/EIA-222 F Section 2.3.4.4)

Ir = 0.50 in (perTlA/ElA-222 F Section 2.3.1)

Id:= 56.00 pcf

EIA-TIA Load Calculations -Structural Page 3.0-2
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Development of end 8~ Ice Load on W24x68 w/ Plate

W24x68 w/ Plate Data:

Shape =

Depth =

Length =

Flange W idth =

Flange Thickness =

WebThicfiness =

Member Cross Sectional Area =

(per TIA/EIA-222-F-1996 Criteria)

Flat

d := 25.75 in

L = 20 ft

bf:= 16 in

tf = 2.585 in

tW = .415 in

2
Amember - 52.1 in

Gravity Loads (without ice)

Weight of the Member=

Gravity Loads (ice only)

IceArea pa L'near Foot =

Weight of Ice on Member =

Wind Perpendicular to Flange:

Mem ber Asped Ratio =

Member Force Coefficient =

Wind Load (without ice)

Flange Projected SurfaceArea =

Section 1 Flange Wind Face=

Wind Load (with ice)

Flange Projected SurfaceArea w/Ice =

Section 1 Flange Wind Force w/ Ice =

Self Weight (Computed internally by Risa3D) plf BLC 1

Aimember ~tf +2~lr)~(bf+2~lr)+(d-2tp-21r)(tW+2~ir)-Amember-975

W - ~d AI 

144ber _ 38 
plf BLC 3ICE member

12L
Armember~- ~ = 15.0

Camember-1.67 (perTlA/EIA-222-F Table 3)

(per TIA/EIA-222-F-1996 Section 2.3.2)

bf

°̀ member' 12 = 1.333 ft

gZ1'GH'Camember'Amember- 49 P~f BLC 7

(per TIA/EIA-222-F-1996 Section 2.3.2)

(bf + 2 I r)

AICEmember - 12 - 1.417 ft

gzICE~~GH Camember'AICEmember- 40 plf BLC 6
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~f ~nq+n~-~~r1i~~ 
Subject: Wind Loading on Structural Members

~_1 V~_~r

C~~+~~cr~sl }n Sc~P~31i~,r,, ~yue
or~rr~aru~r~~,ro~~rz~,~;a ~~~;rs~i4ssus~x, Location: Cromwell, CT
&an~ard,~tTSM lb5 F.i1451.t68~n1P7

Prepared by: T.J.L. Checked by: C.F.G.
Rev. 0: 10/30/14 Job No. 14033.019

Wind Perpendicular to Web

MemberAsped Ratio=

Member Force Coefficient =

Wind Load (without ice)

Web Projected SurfaceArea =

Section 1 Web Wind Foroe =

___ _ Wind Load (with ice)

Web Projected SurfaceArea w/ Ice =

Section 1 Web Wind Force w/ Ice =

12L
Armember— d = 9.3

Camember-x•48 (perTlA/EIA-222-F Table 3)

(per TIA/EIA-222-F-1996 Section 2.3.2)

d
Amember~- ,12 = 2.146 ft

gz~•GH•CamemberAmember— ~~ plf BLC 5

(per TIA(EIA-222-F-1996 Section 2.3.2)

(d+ 2~Ir)
AICEmember~ 12 —2-229 ft

gzICE~-GH•CamemberAlCEmember-55 pPf BLC4
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on

Location: Cromwell, CT

Prepared by: T.J.L. Checked by: C.F.C.
Rev. 0: 10/30/14 Job No. 14033.019

Development of Wind 81ce Load on W24x68

W24x68 Data:

Shape =

Depth =

Length =

Flange Width =

Flange Thickness =

WebThiclmess =

Member Cross Sectional Area =

Gravity Loads (without ice)

Weight of the Member =

Gravity Loads (ice only)

Ice Area pa L'near Foot =

Weight of Ice on Member =

Wind Perpendicular to Flange:

MemberAspect Ratio=

Member Force Coefficient =

Wind Load (without ice)

Flange Projected SurfaceArea =

Section 2 Flange Wind Face =

Section 3 Flange Wind Force =

Section 4 Flange Wind Face =

end Load (with ice)

Flange Projected SurfaceArea w/Ice =

Section 2 Flange WirxJ Force w/ Ice =

Section 3 Flange Wind Force w/ Ice =

Section 4 Flange Wind Force w/ Ice =

(perTlA/EIA-222-F-1996 Criteria)

Flat

d = 23.75 in

L := 20 ft

bf=9 in

tf = .585 in

tW :_ .415 in

2
Amember~- 20.1 in

Self Weight (Computed internally by Risa3D) plf BLC 1

Aimember - ~tf+ 2•Ir) (bf + 2 Ir) + (d - 2tf - 2Ir)(t"~, + 2 Ir) - Amember- 42.1

Aimember
WICE_member~- Id X44 = 16 plf BLC 3

12L
Armember~- ~ -26.~

Cam em ber - Z (per TIA/E IA-222-F Table 3 )

(per TIA/EIA-222-F-1996 Section 2.3.2)

bF

Amember- ~Z = 0.75 ft

gzzGH~CamemberAmember-46 plf BLC7

gZ3'~'H'CamemberAmember- 53 plf BLC 7

qz4 GH~CamemberAmember- 58 plf BLC 7

(per TIA/EIA-222-F-1996 Section 2.3.2)

(bf + 2~ I r)

AICEmember - ,~Z - 0.833 ft

gzICEZ~GH Camember'AICEmember- 38 plf BLC 6

gzICE3~GH Camember'AICEmember- 44 plf BLC 6

gzICE4~GH CamemberAlCEmember- 49 plf BLC 6
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—~,`~r.yii~,::,-~r~ri~:I
Subject: Wind Loading on Structural Members

'~._4'i-i"i -f Gi_~ ~:;li ~i fl~~i~ll~rl'. nv.,v ~.,•~i(~},i_.7..4a.!:
m? . f Ranh E~anfuiAfvatJ n~~;Kai.a~t,~.~x> Location: Cromwell C.T
L4arlmd, li ~-1US 4.i:!i!.fay.4 ri!.97

Prepared by: T.J.L. Checked by: C.F.C.
Rev. 0: 10/30/14 Job No. 14033.019

Wind Perpendicular to Web

MemberAspecf Ratio= Armember~ 1dL = 10.1

MemberForceCoefficient= Camember-1.5 
(perTlA/EIA-222-FTab~3)

Wind Load (without ice) (per TIA/EIA-222-F-1996 Section 2.3.2)

d
Web Projected Surface Area = Amember~- ~Z = 1.979 ft

Section 2 Web Wind Force = gz2•GH•CamemberAmember- 9~ 
plf BLC 5

Section 3 Web Wind Force= qz3 GH CamemberAmember- 105 
plf BLC 5

Section 4 Web Wind Force = gz4'GH CamemberAmember- 115 
plf BLC 5

Wind Load (with ice) (perTlA/EIA-222-F-1996 Section 2.3.2)

(d + 2~ I r)
Web Projected SurfaceAreaw/ Ice= AICEmember~- 12 = 2.063 ft

Section 2 Web Wind Force w/ Ice = gzICE2 GH Camember'AICEmember - ~~ 
plf BLC 4

Section 3 Web Wind Force w/ Ice = gzICE3~GH~Camember'AICEmember- 83 
pif BLC 4

Section 4 Web Wind Force w/ Ice = gzICE4~GH•Camember'AICEmember- 9~ 
plf BLC 4
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Subject: Wind Loading on Structural Members

~._~'ii"i-i !'!I r'11 ifi~~~.I P:_i%I': r,,:J'~!~-1L.:7:14::L

n.];tYmi+iFoanYnrd6:aiJ c~,.~~,~.,:x~{,s~t,;• Location: Cromwell, CT
&anGnd,lT Ut.106 F,;, i1d o~.tiv ri!.i~7

Prepared by: T.J.L. Checked by: C.F.C.
Rev. 0: 10/30/14 Job No. 14033.019

Develoament of end 8~ Ice Load on WT 6x15

WT 6k15 Data:

Shape =

Depth =

Length =

Flange Width =

Flange Thickness =

WebThiclmess =

Member Cross Sectional Area =

Mem ber Aspe d Ratio =

Member Force Coefficient =

Gravity Loads (without ice)

Weight of the Member =

Grevity Loads (ice only)

Ice Area pe L'near Foot =

Weight of Ice on Member =

Wind Load (without ice)

Member Projected SurfaceAtea=

Total Member Wind Force =

Wind Load (with ice)

Member Projected SurfaceArea w/ I ~ _

Total Member Wind Force w/ Ice =

(per TIA/EIA-222-F-1996 Criteria)

Flat

d = 6.17 in

L:= 10 ft

bf = 6.52 in

tf:= 0.44 in

tW := 0.26 in

2
'°'member` 4.4 in

12L
Armember- ~ = 18.4

Camember- ~~~$ (per TIA/E IA-222-F Tab le 3 )

Self Weight (Computed internally by Risa3D) plf BLC 1

A~member- ~(tf + 2~Ir) (bf+ 2~Ir) + (d - tf)(t„~, + 21r) - Amembe~ - X3.6

W _ ~- Id A' 
~44ber _ 5 

plf BLC 3ICE member

(per TIA/EIA-222-F-1996 Section 2.3.2)

bf

Amember 12 = 0.543 ft

gZBr'GH'~amemberAmember- 3Z plf BLC 5,7

(per TIA/EIA-222-F-1996 Section 2.3.2)

(bf+ 2~Ir)

AICEmember - ~2 - 0.627 ft

gzICEB~ GH~Camember'AICEmember- Z$ plf BLC 4,6
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k1~~ ~T iiC~ Subject: Wind Loading on Structural Members

~.~,~;,,~,,~.,,~,r,,,~~„~ c,,;~}~,~~~~, Location: Cromwell, CT
L4arInJ,lTirlUi f-:~;~oSI.s~4~sS9?

Prepared by: T.J.L. Checked by: C.F.C.
Rev. 0: 10/30/14 Job No. 14033.019

Development of end $Ice Load on L5x5x5/16

LSx5x5/16 Data:

Shape =

Length =

Width =

Thickness =

Member Cross Sectional Area =

Mem berAsped Ratio =

Member Force Coefficient =

Gravity Loads (without ice)

Weight of the Member =

Gravity Loads (ice only)

Ice Area pa L'near Foot =

Weight of Ice on Member =

Wind Load (without ice)

Member Projected Surface Area =

Total Member Wirxi Force =

Wind Load (with ice)

Member Projected SurFaceArea w/ I ~ _

Total Member W ind Force w/ Ice =

(per TIA/EIA-222-F-1996 Criteria)

Flat

L:= 32 ft

b=5 in

t := 0.3125 in

f''member~ 3.03 in
2

12L
Armember~ b = 76.8

Camember- z (per TIA/ElA-222-F Table 3)

Self Weight (Computed internally by Risa3D) pif BLC 1

Aimember - ~b - t)(t+ 2Ir) + (b+ 2Ir)(t+ 2~Ir) - Amember- 11

Aimember
WICE_member~- ~d' 144 - 4 

plf BLC 3

(per TIA/EIA-222-F-1996 Section 2.3.2)

b
'°'member- ~Z = 0.417 ft

gZBr'GH'~amemberAmember-Z$ plf BLC7

(perTlA/EIA-222-F-1996 Section 2.3.2)

(b+ 2•Ir)
AICEmember - 12 = 0.5 ft

gzICEB~ GH~Camember'AICEmember- 25 plf BLC 6
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=~T ~~~~gi,J~~,i}~ Subject: Wind Loading on Structural Members

~.. i~~tr-I CC~ P(S ii i~~i~liC~~i~. ~rtlY~:C~11~75'C~
~.~ . rr~~u~ ~.~,ra~~ra,~ ~~ ~;~aaiu~-asau Location: Cromwell, CT
Ii~,~nlrncl. LT 4Cril75 ~- ~:~~.-~l.~.s~~a Sc!.17

Prepared by: T.J.L. Checked by: C.F.C.
Rev. 0: 10/30/14 Job No. 14033.019

Development of Wind &Ice Load on L3.5X3.5x5116

L3.5x3.5x5/16 Data:

Shape =

Length =

Width =

Thickness =

Member Cross Sectional Area =

Mem ber Aspe d Ratio =

Member Force Coefficient =

Gravity Loads (without ice)

Weight of the Member =

Gravity Loads (ice only)

Ice Area pa L'near Foot =

Weight of Ice on Member=

Wind Load (without ice)

(perTlA/EIA-222-F-1996 Criteria)

Flat

L=20 ft

b := 3.5 in

t := 0.3125 in

Amember~- 2.09 in
2

12L
Armember~ b = 68.6

Camember— 2
(per TIA/EIA-222-F Tabs 3)

Self Weight. (Computed internally by Risa3D) plf BLC 1

Aimember~ ~~b—t)(t+2•Ir)+(b+2•Ir)(t+2~lr)]—Amember-8

A~member
WICE_member=- ~d' 144 — 3 

plf BLC 3

(per TIA/EIA-222 F-1996 Section 2.3.2)

MemberProjectedSurfaceArea= Amember~ 2 =0.292 ft

Total Member Wind Force= gzgr'~H'CamemberAmember- 19 
plf BLC 7

Wind Load (with ice) (per TIA/EIA-222 F-1996 Section 2.3.2)

Member Projected SurfaceArea w/ loe = AICE ._ ~b ~2•Ir) — 0.375 ftmember

Total Member Wind Force w/ Ice= gzICEBrGH'Camember'AICEmember- 19 
plf BLC 6
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C.7i1

Location: Cromwell, CT

Prepared by: T.J.L. Checked by: C.F.C.
Rev. 0: 10/30/14 Job No. 14033.019

Development of Design Heights, E~osure Coefficients.
and Velocity Ressures Fir TIA/EIA

end Speeds

Basic Wind Speed, V

Basic Wind Speed with Ice, V~

Heights above ground level, z

Mast 1 =

Mast 2 =

Mast 3 =

Mast 4 =

Verizon =

AT&T=

T-Mobile =

MetroPCS =

GPS =

E~cposure Coeffiaents, I¢

Mast 1 =

Mast 2 =

Mast 3 =

Mast 4 =

Verizon =

AT&T=

T-Mobile =

V = 85 mph

V~:= 74 mph (perTlA/EIA-222-F Section 2.3.16)

Zmast1 ~= 15 ft

Zmast2 ~— 45 ft

Zmast3 - ~5 ft

Zmast4 ~ 100 ft

z~=88 ft

Zatt ~ 98 ft

Zt mb ~— 108 ft

Zmetro = ~~ ft

zgPs := 50 ft

(per TIA/EIA-222-F Section 2.3.3)

2

7
Zmast1

Kzmast1 := 33 = 0.798

2

7
Zmast2

Kzmast2:= 33 = 1.093

2

7
Zmast3

KZmast3 ̀  33 = 1.264

2

7
Zmast4

KZmast4 — 33 ='x•373

2

7
z

Kz~ := 33 = 1.323

2

7

Kzatt ~— (33t) — 1.365

2

7

Kzt_mb:= I Zt33 b I = 1.403
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Subject: Wind Loading on Antennas and Mounts

t~c•n~~=rcra cn 5n~~.,tic5ns amar~ Location: Cromwell, CTGI-]NarUi&:udnidRo-sl P:(]OSI;~SB~R`~.
l4 vilo~cl, L-T (lS1tl5 F: i ~dbt iBb X597

Prepared by: T.J.L. Checked by: C.F.C.
Rev. 0: 10/30/14 Job No. 14033.019

z
7

Zmetro
MetroPCS = ~~etro~— = 1.274

33

2

7

GPS = Kzgps = ~Z335J — 1.126

Velocity Pressure without ice, cg (perTlA/EIA-222-F Section 2.3.3)

Mast 1 = gZmast1 ~- 0.00256~Kzmast1'V2= 14.765

Mast 2 = gzmast2 ~- 0.00256 Kzmast2'VZ = 20.21

Mast 3 = 4zmast3 ~— 0.00256•Kzmast3' V2 = 23.386

Mast4= 4zmast4=-0.00256•Kzmast4'V2=25.389

Verizon = qz~:= 0.00256•Kz~ VZ= 24.478

AT& T = qz~t := 0.00256• Kzatt' V2 = 25.243

T-Mobile= qzt mb:=0.00256•Kzt mb'Vz=25.953

MetroPCS = 4zmetro~— 0.00256•Kzmetro'V2= 23.562

GPS = gz9P5:= 0.00256•Kz9Ps•Vz= 20.827

Vebcity Pressure with ice, gzICE (per TIA/EIA-222 F Section 2.3.3)

Mast 1 = gzlCEmast1 =— 0.00256•Kzmast1'V?= 11.191

Mast 2 = gzlCEmast2 ~— 0.00256•Kzmast2'V?= 15.318

Mast 3 = gzlCEmast3 ~— 0.00256~Kzmast3'V?= 17.725

Mast4= gzlCEmast4~-0.00256~Kzmast4'V?=19.243

Verizon = gzICE~:= 0.00256~Kz~ V?= 18.553

AT&T= gzlCEatt:= 0.00256•Kzatt•V2= 19.132

T-Mobile= gz~CEt mb~-0.00256•Kzt mb'V2=19.671

MetroPCS = gzlCEmetro~- 0.00256-Kzmetro V 2= 17.858

GPS = gzICE9Ps = 0.00256~Kz9PS~V?= 15.786

TIAIEIA Common Factors:

Gust Response Factor = GH ~ '1.69 (per TIA/EIA-222-F Section 2.3.4)

Gust Response Factor Multiplier = m 1.25 (per TIA/EIA-222-F Section 2.3.4.4)

Radial Ice Thickness = Ir:= 0.50 in (per TIA/EIA-222-F Section 2.3.1)

Radial Ice Density = Id := 56.00 pct
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11~~,, ~T 1iC~ Subject: Wind Loading on Antennas and Mounts

t•1~)h;'~-~iLhE~ariPu~,~F:a_.1 P~~;}ii}~~~p5jj~ Location: Cromwell, ~'.T
l~e~~rJricL lT t~_IUS F:i1Cr lI A(~Kx4;

Prepared by: T.J.L. Checked by: C.F.C.
Rev. 0: 10/30/14 Job No. 14033.019

Development of Wind &Ice Load on PCS Mast

PCS Mast Data:

Mast Shape =

Mast Diameter =

Mast Length =

Mast Thickness =

Vebcity Coefficient =

Structure Force Coefficiem =

Wind Load (without ice)

Mast Projected Surface Area =

Total Mast Wind Force=

Total Mast Wind Force =

Total Mast Wind Force =

Total Mast Wind Force =

end Load (with ice)

Mast Projected Surface Area w/ Ice =

Total Mast Wind Face w/ Ice =

Total Mast Wind Face w/ Ice =

Total Mast W ind Face w/ Ice =

Total Mast W ind Face w/ Ice =

Gravity Loads (without ice)

Weight of the mast =

Gravity Loads (ice only)

Ice Area pa L'near Foot =

Weigh of Ice on Mast =

(perTlA/EIA-222-F-1996 Criteria)

Round

~mast~ ~$ in (HSS18x0.5)

mast ̀  111 ft

tmast~ •465 in

mast
C:= ( KZmast1)'V• ~Z = 113.918

~Finast - 0.59 (perTlA/EIA-222-F Table 1 for maid pde)

(per TIA/EIA-222-F-1996 Section 2.3.2)

mast
Amast - - 1.5 sf/ft

12

4Zmast1'GH'CFinast'Amast- ZZ plf BLC 5,7

gZmast2'GH'CFinast'Amast- 30 plf BLC 5,7

gZmast3'GH'CFinast'Amast- 35 plf BLC 5,7

gZmast4'GH'CFinast'Amast- 38 pif BLC 5,7

(perTlA/EIA-222-F-1996 Section 2.3.2)

~~mast+2•Ir) _

AICEmast - ~Z 1.583 sf/ft

gzlCEmast1'GH'~Finast'AICEmast- 18 plf BLC 4,6

gzlCEmast2 GH'~FinasYAlCEmast- 24 plf BLC 4,6

gzlCEmast3'GH'~Finast'AICEmast-2a plf BLC4,6

gzlCEmast4'GH'~Finast'AICEmast- 30 plf BLC 4,6

Self Weight (Computed internally by Risa-3D) plf BLC 1

Aimast~- 4[~~mast+lr21Z- Dmastz]-29.1
i

A~mast
WICEmast~- ~d' 144 ~~

sq in

plf BLC 3
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Subject: Wind Loading on Antennas and Mounts

'~611li tC(~ ~Il ,]i~ru~if~i(IS yyy~,r,.~~A:rn com
hx-arr~,u~&,~r~~ar.~,~ c~;irtiiiebs~s~:a Location: Cromwell, CT 
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Prepared by: T.J.L. Checked by: C.F.C.
Rev. 0: 10/30/14 Job No. 14033.019

~______,_ __ __ Develoament ofWind 81ce Load on Antennas

Mtenna Data:

Arrtenna Model =

Antenna Shape =

Antenre Heiglt =

Antenna Width =

Antenna Thickness =

Antenna Weight =

Num ber of Antemas =

AntennaAsped Ratio=

Antenna Force Coefficient =

Wind Load (without ice)

Assumes Maximum Passible wnd Pressure on Antennas

Surface Area for One Antenna =

Antenna Projected SurfaceArea =

Total AntemaWind Faoe =

Wnd Load.{with. ice)

Assumes Maximum Possible end Pressure on Antennas

SurfaceArea for OrE Antenna w/ Ice =

Antenna Projected Surface Area vJ I oe =

Total Antema Wind Fcrce w/ Ice =

Gravity Load (without ice)

Weight of All Antennas =

Gravity Load (ice only)

Volum e cf Each Antenna =

Volum e ~ Ice on Each Antenna =

Weight of Ice on Each Antenna =

Weight of Ice onAllAntennas =

EIA-TIA Load Calculations.xmcd.xmcd

(perTlA/EIA-222 F-1996 Criteria)

Antel BXA-70063/6CF (Verimn)

Flat

pant - ~~•~ in

Want=- 11.2 in

Tant ~ 4.5 in

WTant~ 1~•~ Ibs

Nant = 6

rant
Avant ~- = 6.3

Want

Caant- 1'4 (perTlA/ElA-222-F-1996 Table 3)

(per TIA/EIA-222-F-1996 Section 2.3.2)

S ~ant~Want _ 5 5 
sfRant ~ 144

Aant ~- S'~anf Nant - 33.1 sf

Fang gZvz~GH~CaanfP'ant- 19 9 Ibs BLC 5,7

(per TIA/EIA-222 F-1996 Section 2.3.2)

~~ant+ ~~'~Want+ ~~ -SA~CEant~- 144 -6'1 
sf

AICEant~ S'°`ICEanfNant-36.6 sf

Fiant~- gZICE~•GH•CaanfAlCEant- 1607 Ibs BLC 4,6

WTant'Nant- 102 Ibs BLC 2

Vann- ~anfWanfTant-X578 cu in

Vice=- ~~-ant+ ~~~Want+ ~~'~Tant+ ~~ - Vant- 1253 cu in

W ICEant ~ V1Ce Id = 41 Ibs
1728

WICEant'Nant- 244 Ibs BLC 3
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Subject:

Location: Cromwell, CT

Prepared by: T.J.L. Checked by: C.F.C.
Rev. 0: 10/30/14 Job No. 14033.019

Wind Loading on Antennas and Mounts

Development of Wind 8 Ice Load on Antennas

Antenna Data:

Antenna Model =

Antenna Shape =

Antenre HeigFt =

Antenna Width =

Antenna Thickness =

Antenna Weight =

Num ber of Antemas =

AntennaAsped Ratio =

Antenna Force Coefficient =

__
Wind Load (withoutice)

Assumes Maximum Passible end Pressure on Antennas

Surface Area for One Antenna =

Antenna Projected SurfaceArea =

TotalAntema WirxJ Fcroe =

__
Wind.Load (with ice)

Assumes Maximum Passihle end P~ssure on Antennas

Surface Area for Ora Antenna w/ Ice. _

Antenna Projected SurfaceAtea ~n/ I ~ _

Total Antema Wind Faoe w/ Ice =

Gravity Load (without ice)

Weight of All Antennas =

Gravity Load (ice only)

Volum e cf Each Antenna =

Volum e ct Ice on Each Antenna =

Weight of Ice on Each Antenna =

Weight of Ice onAllAntennas =

EIA-TIA Load Calculations.xmcd.xmcd

(perTlA/EIA-222 F-1996 Criteria)

Antel LPA~80D6:i/6CF (Verimn)

Flat

~ant~ 70.9 in

Want:= 14.96 in

Tit = 13.07 in

WTant=- 27 Ibs

Nit = 6

rant
Arant: W — 4.7

ant

Caant — ~ •4 (per TI A/E IA-222-F-1996 Table 3)

(per TIA/EIA-222 F-1996 Section 2.3.2)

S Lanf Want _ 7 4 
sf'4ant ~- 144

Aant ~ SAanYNant = 44.2 sf

Fang gZvz'GH'Caanfp`ant— 2560 
Ibs BLC 5,7

(per TIA/EIA-222-F-1996 Section 2.3.2)

SA 
pant+ ~~'~Want+ ~~ _ a 

sfICEant ~— 144

AICEant~ SAICEanYNant-4~•8 sf

Fist = gzICE~ GH•CaanfAlCEant - 2099 Ibs BLC 4,6

WTanYNant- 162 Ibs BLC 2

Vann- ~anYWant'Tant- ~ x 104 cu in

~ice~ ~~ant+ ~~~Want+ ~~'~Tant+ ~~ —pant- 2283 cu in

vice
WICEant~- ,1725 •Id=74 Ibs

WICEant~Nant—~ Ibs BLC3
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~, Development of Wind &Ice Load on Antennas

Antenna Data:

Antenna Model =

Antenna Shape =

Antenre Heigtt =

Antenna Width =

Antenna Thickness =

Antenna Weight =

Number of Antemas =

AntennaAsped Ratio =

Antenna Force Gcefficient =

Wind toad (without ice)

Assumes Ma~cimum Passible Wind Pressure on Antennas

Surface fvea for One Arrtenna =

Antenna Projected SurfaceArea=

TotalAntema Wind Faroe=

__
Wind Load (with ice)

Assumes Ma~cimum Passible end Pressure on Antennas

SurfaceArea for Ore Antenna w/ Ice =

Antenna Projected Surface A rea vJ I oe =

Total Antema W ind Farms w/ Ice =

Gravity Load (without ice)

Weight of All Antennas =

j Gravity Load (ice only)

Vokun e cf Each Antenna =

Voum e cf Ice on Each Antenna =

Weight of Ice on Each Antenna =

Weight of Ice on All Antennas =

EIA-TIA Load Galculations.xmcd.xmcd

(per TIAlEIA-222 F-1996 Criteria)

Antel LPA 171063-12CF (Verimn)

Flat

Lang= 73.9 in

Want- 7.9 
in

Tant:= $ in

WTant~- 12 
Ibs

Nang- 6

pant
Arant:- W = 9.4

ant

Caant - ~ •48 (per TIA/EIA-222-F-1996 Table 3)

(per TIA/EIA-222-F-1996 Section 2.3.2)

S ~anf Want _ 4 ~ 
sf

Aant ~ 144

Aant = SAanYNant= 24.3 sf

Fang- gZvz'GH'~aanYAant- X488 
Ibs BLC 5,7

(per TIA/EIA-222-F-1996 Section 2.3.2)

~~ant+ ~~'~Wart+ ~~ 
_SAICEant~- 144 4'6 

sf

AICEant~- S'°̀ ICEanYNant- Z~•$ 
sf

F~ant~- gz~CE~ GH'CaanYAlCEant- 1288 
Ibs BLC4,6

WTant'Nant- ~Z 
Ibs BLC 2

Vann- ~anYWanYTant- 4670 
cu in

Vice ~~ant+ ~~~Want+ ~~'~Tant+ ~~ - Vant- 1329 
cu in

Vice
WICEant~ ~~Z$•Id=43 

Ibs

WICEant~Nant- 258 
Ibs BLC 3

Page 3.1-6
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Development of Wind &Ice Load on Antennas

Antenna Data:

Antenna Model =

Antenna Shape =

Antenra Heigft =

Antenna Width =

Antenna Thickness =

Antenna Weight =

Number of Antemas =

AntennaAsped Ratio =

Antenna Force Coefficient =

Wind Load (without ioe)

Assumes Maximum Passible Wind Pressure on Antennas

Surface Area for One Antenna =

Antenna Projected SurfaceArea =

TotalAn~ma Wind Face=

Wind Load (with ice)

Assumes Maximum Passible end Pressure on Antennas

SurFaceArea for Ore Antenna w/ Ice =

Antenna Projected SurfaceArea ~n/ I ~ _

Total Antema Wind Force w/ Ice =

Gravity Load (without ice)

Weight of All Antennas =

Gravity Load (ice only)

Volum e d Each Antenna =

Volum e ~ Ice on Each Arrtenna =

Weight of Ice on EachArrtenna =

Weight of Ice onAllAntennas =

EIA-TIA Load Calculations.xmcd.xmcd

(per TIA/EIA-222-F-1996 Criteria)

RRH (Verimn)

Flat

pant:= 24.4 in

Want— 10.62 in

Tang- 6.7 in

WTant~ 44 Ibs

Nant ̀  6

pant
Arant: W — 2.3

ant

Caant — ~ •4 (per TIA/EIA-222-F-1996 Table 3)

(perTlA/EIA-222-F-1996 Section 2.3.2)

pant' Want
SAant — 144 = 1.8

Aant ~ (Shielded by antenna)

Fant = 9Zvz'GH'~aanYAant= 0

(perTlA/EIA-222-F-1996 Section 2.3.2)

~~ant+ ~~ Want+ ~~ 
—SAICEant ̀  144 2

P̀ ICEant ~- ~ (Shielded by antenna)

Fiant gzICE~ GH Caant'AICEant - ~

WTanYNant- 264

Vann- ~anfWanYTant— 1736

~ice~ ~~ant+ ~~~Want+ 1) (Tant+ 1) — Vant— 536

Vice
WICEant- ~~28~Id= 17

WICEanfNant-X04

Page 3.1-7

sf

sf
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Development of Wind &Ice Load on Platform

Platform Data:

Platform Model =

Platform Shape =

(Force Coefficient Value
Included in Area) 

Platform Area =

(Force Coefficient Value Platform Area w/ Ice =

Included inArea)

Platform Weight =

Platform Weight w/ Ice =

(perTlA/EIA-222-F-1996 Criteria)

13' Platform w/ Handrails

Flat

CaAPIt = 31.3 sq ft

CaAICEpIt:= 402 sq ft

WTPIt = 1822 Ibs

WTICEpIt - 2452 Ibs

(Veri mn)

end Load (without ice) (per TIA/EIA-222-F-1996 Section 2.3.2)

Total Platform Wind Force = Fplt ~- 4Zvz'GH"~~plt - 1295 Ibs BLC 5,7

----- - -
I end Load (with ice) (per TIA/EIA-222-F-1996 Section 2.3.2)

Total Platform Wind Face w/ Ice = FiP~t = gzICE~ GH'C~ICEpIt- 1260 Ibs BLC 4,6

~ Gravity Load (without ice)

Weight of Platform = WTP~t = 1822 Ibs BLC 2

Gravity Load .(ice only)

Weight of Ice on Platform = WTICEpIt - WTplt - 630 
Ibs BLC 3

EIA-TIA Load Calculations.xmcd.xmcd Page 3.1-8
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Development of Wind &Ice Load on Antennas

Antenna Data:

Antenna Model =

Antenna Shape =

Antenre Heiglt =

Antenna Width =

Antenna Thickness =

Antenna Weight =

Number of Antemas =

AntennaAsped Ratio=

Antenna Foroe Coefficient =

__ _ _ - -
Wind Load (without ice)

Assumes Maximum Passible Wind Presswe on Antennas

Surface Aria for One Arrtenna =

Arrtenna Projected SurfaceA~ea =

TotalAntema WitxJ Fcroe =

Wind. Load (wi#h ice)

Assumes Maximum Passible end P~ssure on Antennas

SurfaceArea for Ore Antenna w/ Ice =

Antenna Projected SurfaceA~ea w/ I oe =

Total Antema W ind Fcroe w/ Ice =

__ _ _
Gravity Load (without ice)

Weight ofAll Antennas =

Gravity Load (ice only)

Vok~m e ~ Each Antenna =

Volum e cf Ice on Each Antenna =

Weight of Ice on EachArdenna =

Weight of Ice onAllAntennas =

EIA-TIA Load Calculations.xmcd.xmcd

(per TIA/EIA-222-F-1996 Criteria)

Powervvave 7770 (AT&T)

Flat g g ~ g
Q' `2I

pant ~— 55 
in

Want:= 11 in o 4~

Tant ~— 5 in

WTant~ 35 Ibs ~ ~

Nant ~— 6 C4 q~

pant
Ar t:= = 5.0

Want

Caant - ~ •4 (per TIA/EIA 222 F-1996 Table 3)

(per TIA/EIA-222-F-1996 Section 2.3.2)

SA _ ~nYWant _ 4 2 
sf

ant ~- 144

Aant ~ SAanf Nant - 25.2 
sf

Fang- 4Zatt'GH'~aant'Aant- 1506 
Ibs BLC 5,7

(per TIA/EIA-222-F-1996 Section 2.3.2)

~~ant+~~'~Want+~~ 
-SAICEant ~- 144 - 4'~ 

sf

AICEant~ SAICEanfNant-28 
sf

F~ant - gzlCEatf GH'~aanfAlCEant - 1267 
Ibs BLC 4,6

WTant"Nant- 210 
Ibs BLC 2

Vant ~- ~anf W ant'Tant - 3025 
cu in

Vice=- ~~-ant+ ~~~Want+ 1)•(Tant+ ~~ - Vant- 1007 
cu in

WICEant = 
Vice 

Id= 33 Ibs
1728

WICEanfNant-X96 
has BLC 3

Page 3.1-9
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Development of Wind &Ice Load on Antennas

Antenna Data:

Antenna Model =

Antenna Shape =

Antenre Heiglt =

Antenna Width =

Antenna Thickness =

Antenna Weight =

Number of Antemas =

AntennaAsped Ratio=

Antenna Foroe Coefficient =

__
Wind Load (without ice)

Assumes Maximum Passible end Pressure on Antennas

Surface Area for One Antenna =

Antenna Projected SurfaceArea =

TotalAntema Wind Farce =

Wind Load (with ice)

Assumes Maximum Passible end Pressure on Antennas

SurfaceArea for One Antenna w/ Ice =

Antenna Projected SurfaceArea vJ I oe =

Total Antema W ind Fcroe w/ Ice =

Gravity Load (without ice)

Weight of All Antennas =

Gravity Load ice only)

Volum e ~ Each Antenna =

Volum e cf Ice on Each Antenna =

Weight of Ice on Each Antenna =

Weight of Ice onAllAntenn~ _

(per TIA/EIA-222-F-1996 Criteria)

KMW AM-X-Cd 1 EE6-0OT (AT&T)

Flat g g o

~ant~ 72 in

Want=- 11.8 in ° q~

Tang 5.9 in

WT~t:= 49 Ibs ~ ~

Nant ~- 3 ~p q~

pant
Arant ~- = 6.1

Want

Caant - ~ •4 (per TIA/EIA-222-F-1996 Table 3)

(per TIAlEIA-222 F-1996 Section 2.3.2)

8

S Lanf Want _ 5 9 
sfAant ~ ~ 44

Aant ~ SP̀ anf Nant - ~ ~-~ sf

Fang- gZatt'GH'Caanfp`ant- 1057 Ibs BLC 5,7

(per TIA/EIA-222-F-1996 Section 2.3.2)

~~ant+ ~~'~Want+ ~~ 
-SA~CEant ~ 144 - 6'5 

sf

AICEant~ SAICEant'Nant- 195 sf

Fiant~ gZ~CEatfGH~CaanfAlCEant-881 
Ibs BLC4,6

WTanf Nant - 147 Ibs BLC 2

~ant~- ~ant~WanfTant- 5013 cu in

~ice~ ~~ant+ ~~~Want+ ~~'~Tant+ ~~ -pant- 1435 cu in

W I CEant ~ V1Ce Id = 46 
Ibs

1728

WICEanfNant- 139 Ibs BLC 3

EIA-TIA Load Calculations.xmcd.xmcd Page 3.1-10
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Development of Wind &Ice Load on TMA's

TMA Data:

TMA Model =

TMA ShaQe =

TMA Height =

TMAWidh=

TMA Thickness =

TMA Weight =

Number of TMA's =

TMA Aspect Ratio =

TMA Force Ccefficierrt =

Wind Load (without ice)

Assumes Ma~rimum Passible Wind Pressure on TMA's

Surface Area for Ors TMA =

TMA Projected Surface Area =

Total TMA W ind Force =

Wind Load (with ice)

Assumes Maximum Possible Wind Pressure on TMA's

SurfaceAreafor OreTMAw/ Ice=

TMA Projected Surface Area w/ Ice =

Total TMA W ind Face w/ Ice =

Gravity Load (without ice)

Weight of All TMA's =

Gravity Load (ice only)

Volum e cf Each TMA =

Volum e d Ice on Each TMA =

Weight of Ice on EachTMA =

Weight of Ice onAll TMA's

(perTlA/EIA-222 F-1996 Criteria)

Powerwave LGP214 (AT&T)

Flat g g ~ ~'
~ ~

~TMA X4.4 in

TTMA ̀  2.6 in

WTTMA 14.1 Ibs ~ ~

NTMA - ~ 2 ~' q~

~TMA
ArT~:= = 1.6

~TMA

CaT~ = 1.4 (per TIA/EIA-222-F Table 3)

(perTlA/EIA-222-F-1996 Section 2.3.2)

~TMA'WTMA
SATMA ~ 144 - 0~9 

sf

'°`TMA :- S'4TMA'NT~ = 11 sf

FTMA ~ gZatt'GH•CaT~•AT~ = 659 Ibs BLC 5,7

(per TIA/EIA-222-F-1996 Section 2.3.2)

~~TMA + ~~'~WTMA + ~~ -SAICETMA~- 144 - 1.1 
sf

AICETMA~ SAICETMA'NTMA - 13.1 sf

FiT~:= gzlCEatt'GH'~aTMA''4ICETMA- 593 Ibs BLC 4,6

WTTMA'NTMA - 169 Ibs BLC 2

VTMA ~ ~TMA'WTMA'TTMA - 3~ 
cu in

Vice ~~TMA+ ~~~WTMA+ ~~~TTMA + ~~ -VTR = 221 cu in

W ICETMA~ 
Vice 

Id = 7 Ibs
1728

W ICETMA' NTMA - 86 
Ibs BLC 3

EIA-TIA Load Calculations.xmcd.xmcd Page 3.1-11
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Develoament of Wind &Ice Load on RRU's

RRU Data:

RRU Model =

RRU Shape=

RRU Height =

RRU W idth =

RRU Thickness =

RRU Weight =

Number of RRU's =

RRU As pest Ratio =

RRU Face Coefficient =

Wind Load (without ice)

Assumes Maximum Possible Wind Pressure on RRU's

Surface Area for Ore RRU =

RRU Projected Surface Area =

Total RRU Wind Face =

Wind Load (with ice)

Assumes Maximum Possible Wind Pressure on RRU's

SurfaceArea for Ors RRU w! Ice =

RRU Projected SurfaceArea w/ Ice =

Total RRU Wind Face w/ Ice =

Gravity Load (without ice)

Weight of All RRU's =

Gravity Load (ice only)

Volum e cf Each RRU =

Volum e ~ Ice on Each RRU =

Weight of Ice on Each RRU =

Weight of Ice on All RRU's

(perTlA/EIA-222-F-1996 Criteria)

Ericsson RRUS-11 (AT&T)

Flat g g ~ g
~ ~

~RRU~-~~~$ in

W RRU = 17.3 in ° 2~

TRRU := 7.2 in

WTRRU ~- 50 Ibs ~ ~

NRRU - 6 ~' q~

~RRU
ArRRU - W - ~

RRU

CaRRU - 1'4 (per TIA/EIA-222-F Table 3)

(perTlA/EIA-222-F-1996 Section 2.3.2)

~RRU'WRRU
SARRU 144 - 2~1 

sf

'~`RRU - SP'RRU'NRRU - 12'8 sf

FRRU ~- gZatt'r'H'CaRRU'ARRU - 766 
Ibs BLC 5,7

(per TIA/EIA-222-F-1996 Section 2.3.2)

~~RRU + ~~'~WRRU + ~~ 
-SAICERRU - 144 - 2'4 

sf

AICERRU - SAICERRU'NRRU -X4.3 sf

FiRRU ~- gZ~~Eatt'GH'~aRRU'AICERRU - 649 Ibs BLC 4,6

WTRRU'NRRU - 300 Ibs BLC 2

VRRU - ~RRU'WRRUTRRU-2x 103 cu in

~ice~- ~~RRU + ~~~WRRU + 1)(TRRU + 1) - VRRU - 604 cu in

WICERRU = 
Vice 

Id=20 Ibs
1728

WICERRU'NRRU - 117 Ibs BLC 3

EIA-TIA Load Calculations.xmcd.xmcd Page 3.1-12
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Develoament of Wind &Ice Load on Surge Arrestor

Surge Arrestor Data:

Surge Arrestor Model =

Surge Arrestor Shape =

Surge Arrestor I-fight=

Surge Arrestor Width =

Surge Arrestor Thickness =

Surge Arrestor Weight =

Number of Surge Arrestor =

Surge Arrestor Aspect Ratio =

Surge Arrestor Force Coefficient =

Wind Load (without ice)

Assumes Maximum Possible ~rrd Pressu~ on Surge Arrestor

SurFaceArea fa Ore Surge Arrestor =

Surge Arrestor Projected Surface Area =

Total Surge Arrestor Wind Force =

Wind Load (with ice)

Assumes Maximum Possible end Presswe on Surge Arrestor

SurfaceArea for Ore Surge Arrestor w/ Ice =

Surge Arrestor Projected Surface Area w! Ice =

Total Surge Arrestor W ind Force w/ Ice =

Gravity Load (without ice)

Weight of Surge Arrestor =

Gravity Load (ice only)

Volum e aF Each SurgeArrestor =

Volum e aF Ice on Each S Uge Arrestor =

Weight of Ice on Each Surge Arrestor =

Weight of Ice on All SurgeArrestar =

(per TIA/EIA-222-F-1996 Criteria)

DCCr48~0-1&8F (AT&T)

Flat g g o g

L 23.5 in ~ ~
SA ~-

WSA:= 9.7 i~ a

TSA:= 9.7 in

WTSA:= 20 Ibs ~ o

NSA:= 1

~~
SSA

Arsq:= 
WSA - 

2.4

CaSA= 1.4 (perTlA/EIA-222-F Table 3)

(per TIA/EIA-222-F-1996 Section 2.3.2)

~-SA' W SA
SASA:= = 1.6 sf

144

ASA:= SASA~NSA= 1.6 sf

FSA~- gZatt'GH'~aSA'ASA- 95 
Ibs BLC 5,7

(per TIA/EIA-222-F-1996 Section 2.3.2)

~~SA+ ~~~~WSA+ ~~ -SAICESA ~- 144 - 1'8 
sf

'°̀ ICESA~- SAICESA'NSA- ~~$ 
sf

FiSA ~- gZ~~EatYGH'CaSA'AICESA - 82 
Ibs BLC 4,6

WTSA'NSA- Z~ 
Ibs BLC 2

uSA~- ~SA'WSA'TSA- Zx 103 
cu in

Vice- ~~SA+ ~~~WSA+ ~~~TSA+ ~~ - uSA= 594 
cu in

WICESA V1Ce "~d- ~9 
Ibs

1728

WICESA'NSA- 19 
Ibs BLC 3

EIA-TIA Load Calculations.xmcd.xmcd Page 3.1-13
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Development of Wind 8 Ice Load on Antenna Mounts

Mount Data:

Mount Type:

Mount Shape =

Pipe Mount Length =

E~osed Pipe Mount Length =

4 inch Pipe Mourrt Linear Weight =

Pipe Mount Outside Diameter =

Number of Mounting Pipes =

Mount Aspect Ratio =

Mount Force Factor =

Wind Load (without icel

Surface Area for One Mount =

Mount Projected Surface Area =

Total Mount Wirxl Force=

Wind Load (with icel

Surface Area for One Mourrt w/ Ice =

Mount Projected Surface Area w/Ice =

Total Mount Wirxi Force =

Gravity Loads (without icel

Weight Each Pipe Mount =

Weight of All Mounts =

Gravity Loads (ice onlvl

Voum e cf Each Pipe =

Volum e cf Ice on Each P pe =

Weight of Ice each mount (incl, hardware) _

Weight of Ice on All Mounts =

EIA-TIA Load Calculations.xmcd.xmcd

(per TIA/EIA-222-F-1996 Criteria)

4" ~ Pipes (AT&T) g g

Round

~mnt =X20 i~ o

(Antennas shield top

~exp.mnt ~— 65 55" of pipe)

Wmnt~— 10.8 plf ~

~mnt:= 4.5 in

~ ~
Nmnt = 12

ern nt
Armnt:— p — 27

mnt

Camnt - ~ •2 (per TIA/EIA-222-F Tabs 3)

(perTlA/EIA-222-F-1996 Section 2.3.2)

SA _ ~mnt'~exp.mnt _ 2 031mnt~ X44 S

Amnt — SAmnf Nmnt — 24.375 5

Fmnt~— 4Zatt'GH'Camnf°`mnt— 1248

(perTlA/ElA-222-F-1996 Section 2.3.2)

~~mnt+2lrl Lexp.mnt
SAICEmnt — X44 — 2.4$3 S

AICEmnt ̀  SAICEmnf Nmnt - 29.792 5

Fimnt — 4Z~CEatYGH'Camnt'AICEmnt — 1156

(perTlA/EIA-222-F-1996)

~m nt
WTmnt ~- WmnY 12 = '~08 ~

WTmnt'Nmnt= 1296 ~

(per TIA/EIA-222-F-1996)

'~ 2
Vmnt~- 4'~mnt'~-rent=1909 ~

Vice- [q'[~~mnt+ ~~2]'~~mnt+ ~~] — umnt= 966 ~

Vice
WICEmnt 1728 Id= 31 Ib

W ICEmnt'Nmnt + 5 = 381 Ib

Page 3.1-14
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ng on Antennas and Mounts

Location: Cromwell, CT

Prepared by: T.J.L. Checked by: C.F.C.
Rev. 0: 10/30/14 Job No. 14033.019

Development of Wind &Ice Load on Antennas

Antenna Data:

Antenna Model =

Antenna Shape =

Antenre Heiglt =

Antenna Width =

Antenna Thickness =

Antenna Weight =

Number of Antemas =

AntennaAsped Ratio =

Antenna Force Coefficient =

Wind Load (withoutice)

Assumes Maximum Passible end Pressure on Antennas

Surface Area for One Arrtenna =

Antenna Projected SurfaceArea =

TotalAntema Wind Force =

Wind Load (with ice)

Assumes Ma~cimum Passible end Pressure on Antennas

Surface Area for Ors Antenna w/ Ice =

Antenna Projected Surface A ~e a vJ I ee =

Total Antema W ind Face w/ Ice =

___ _ _
Gravity Load (without ice)

Weight of All Antennas =

Gravity Load (ice only)

Volum e cf Each Antenna =

Vok~m e cf Ice on Each Antenna =

Weight of Ice on Each Antenna =

Weight of Ice onAllAntenn~ _

EIA-TIA Load Calculations.HIncd.~ncd

(perTlAlEIA-222-F-1996 Criteria)

EricssonAlR 21 B4AB12P-8 (T-Mobile)

Flat

pant ~ gs in

Want- ~Z•~ in

Tant-- 8.7 in

WTant~— X26 Ibs

Nant ~- 3

pant
Arant~- W

ant 7 9

Caant— 1.43 (per TIA/EIA-222 F-1996 Table 3)

(per TIA/EIA-222-F-1996 Section 2.3.2)

~anf Want
SP`ant := 1 ~ = 8.1 sf

Aant ~ SP̀ anf Nant — 24•Z sf

Font=- QZt mb'GH'CaanfAant- 1519 Ibs BLC 5,7

(per TIAlEIA-222-F-1996 Section 2.3.2)

~~ant+ ~~'~Want+ ~~ 
—SAICEant ~— 144 — 8'8 

sf

AICEant~ SAICEanfNant-26.5 sf

F~ant~ 4zICEt mb~GH~~aanfAlCEant- 1259 Ibs BLC4,6

WTa~t'Nant- 378 Ibs BLC 2

Vann- ~-anYWanfTant- 1 x 104 cu in

Vice ~~ant+ ~~~Want+ ~~'~Tant+ ~~ — Vant= 2220 cu in

Vice
WICEant~ ,1728~~d-~2 Ibs

WICEanfNant-216 Ibs BLC3
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on Antennas and Mounts

Location: Cromwell, CT

Prepared by: T.J.L. Checked by: C.F.C.
Rev. 0: 10/30/14 Job No. 14033.019

Development of Wind 8~ Ice Load on Antennas

Antenna Data:

Antenna Model =

Antenna Shape =

Mten ra Heig It =

Antenna Width =

Antenna Thickness =

Antenna Weight =

Num ber of Antemas =

AntennaAsped Ratio=

Antenna Force Coefficient =

Wind Load (without ice)

Assumes Maximum Passible Wind Pressure on Antennas

Surface Area for One Arrtenna =

Antenna Projected SurfaceArea =

TotalAntema Wind Force =

end Load (with ice)

Assumes Maximum Passible Wind Pressure on Antennas

Surface Area for Ore Antenna w/ Ice =

Antenna Projected S urface A tea ~n/ I oe =

Total Antema Wind Faoe w/ Ice =

Gravity Load (without ice)

Weight of AllMtennas =

— Gravity Load (ice only)

Vok~m e cf Each Antenna =

Volum e cf Ice on Each Antenna =

Weight of Ice on Each Antenna =

Weight of Ice on All Antennas =

EIA-TIA Load Calculations.xmcd.xmcd

(perTlA/EIA-222 F-1996 Criteria)

EricssonAlR 21 B2AB4P (f-Mobile)

Flat

pant ~ 56 in

Want ~Z in

Tant:= 7.9 in

WTant~ 95 Ibs

Nang— 3

pant
Arant:= W = 4.7

ant

Caant — ~ •4 (per TIA/E IA-222-F-1996 Table 3)

(per TIA/EIA-222 F-1996 Section 2.3.2)

S ~anfWant _ 4 7 
sfAant ~ 144

Aant~- SP̀ anYNant— 14 sf

Fang— qZt mb'GH'CaanYAant— $60 Ibs BLC 5,7

(perTlA/EIA-222-F-1996 Section 2.3.2)

~~-ant+ ~~'~Want+ ~~ 
—SAICEant~— X44 — 5•~ sf

AICEant~- SAICEanYNant—X5.4 sf

Fist:= gzlCEt mb'GH'CaanfAlCEant - 718 Ibs BLC 4,6

WTanYNant— 285 Ibs BLC 2

Vann— ~-anfWant'Tant- 5309 
cu in

Vice- ~~ant+ ~~~Want+ ~~'~Tant+ ~~ — Vant= X286 cu in

Vice
WICEant~ ~~d-42 Ibs

1728

WICEanYNant- 125 Ibs BLC 3
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Location: Cromwell, CT

Prepared by: T.J.L. Checked by: C.F.C.
Rev. 0: 10/30/14 Job No. 14033.019

Wind Loading on Antennas and Mounts

Development of Wind &Ice Load on RRU's

RRU Data:

RRU Model =

RRU Shape=

RRU Height =

RRU Width =

RRU Thickness =

RRU Weight =

Num ber of RRU's =

RRU As pact Ratio =

RRU Face Coefficient =

Wind Load (without ice)

Assumes Maximum Possible Wind Pressure on RRU's

SurfaceArea for Ors RRU =

RRU Projected SurfaceArea=

Total RRU Wind Face=

Wind Load (with ice)

Assumes Maximum Passible Wind Pressure on RRU's

Surface Area for Ors RRU w/ Ice =

RRU Projected SurfaceArea w/ Ice =

Total RRU Wind Farce w/ Ice =

Gravity Load (without ice)

Weight of All RRU's =

Gravity Load (ice only)

Volum e ~ Each RRU =

VoUm e ~ Ice on Each RRU =

Weight of Ice on Each RRU =

Weight of Ice on All RRU's

(per TIA/EIA-222-F-1996 Criteria)

Ericsson RRU-11 (T-Md~ile)

Flat

~RRU~ X7.8 in

W RRU ~ 17.3 in

TRRU ~- 7•z in

WTRRU ~- 50 Ibs

NRRU - 3

~RRU
ArRRU = _ ~

W RRU

CaRRU - 1.4 (per TIA/E IA-222-F Tab le 3 )

(per TIA/EIA-222-F-1996 Section 2.3.2)

~RRU' W RRU
SARRU - 144 - 2'~ 

sf

'4RRU - SARRU'NRRU = 6.4 sf

FRRU ~- qZt mb'~'H'CaRRU'ARRU - 394 
Ibs BLC 5,7

(per TIA/EIA-222-F-1996 Section 2.3.2)

~~RRU + ~~'~WRRU + ~~ -SAICERRU X44 - 2~4 sf

AICERRU - SAICERRU'NRRU - 7'2 sf

FiRRU - gzlCEt mb'GH'~aRRU'AICERRU - 334 Ibs BLC 4,6

WTRRU'NRRU - 150 
Ibs BLC 2

VRRU ~- ~RRU'WRRU'TRRU - Zx 103 cu in

Vice ~~RRU + ~~~W RRU + 1)(TRRU + ~~ - VRRU - 604 cu in

WICERRU =
Vice 

Id=20 Ibs
1728

WICERRU'NRRU - 59 Ibs BLC 3

EIA-TIA Load Calculations.xmcd.xmcd Page 3.1-17
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Development of Wind &Ice Load on Platform

Platform Data:

Platform Model =

Platform Shape =

(Force Coefficient Value

Included inArea) Platform Area =

(Force Coefficient Value Platform Area w/Ice =
Included in Area)

Platform Weight =

Platform Weight w/Ice=

___ _ end Load (without ice)

Total Platform Wind Foroe =

- __
end Load (with ice)

Total Platform Wind Face w/ Ice =

Gravity Load (without ice)

Weight of Platform =

__ _ _ Gravity Load (ice only)

Weigtrt of Ice on Platform =

(perTINEIA-222-F-1996 Criteria)

13' Low Profile Platform

Flat

~plt = 15.7 sq ft

C~ICEpIt~ z0.1 sgft

WTP~t = 1300 Ibs

WTICEpIt ̀  1765 Ibs

(T-Mcbile)

(per TIA/EIA-222 F-1996 Section 2.3.2)

Fplt ~= 9~{_mb'GH'CaP`plt = 689

(per TIA/EIA-222-F-1996 Section 2.3.2)

FiP~t = gzlCEt_mb'GH'~~ICEpIt- 668

Ibs BLC 5,7

Ibs BLG 4,6

WTP~t = 1300

WTICEpIt - WTplt - 465

Ibs BLG 2

Ibs BLC 3

EIA-TIA Load Calculations.xmcd.xmcd Page 3.1-18
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Location: Cromwell, CT

Prepared by: T.J.L. Checked by: C.F.C.
Rev. 0: 10/30/14 Job No. 14033.019

Development of Wind &Ice Load on Antennas

Antenna Data:

Antenna Model =

Antenna Shape =

Antenrn Heigtt =

Antenna Width =

Antenna Thickness =

Antenna Weight =

Number ofAntemas =

Antenna Aspect Ratio =

Antenna Foroe Coefficient =

Wind Load (without ice)

Assumes Maximum Passible end Pressure on Antennas

Surface Area for One Arrtenna =

Antenna Projected SurfaceArea =

TotalAntema Wind Fcroe =

Wind Load (with ice)

Assumes Maximum Passible end Pressure on Antennas

Surface Area for Ors Antenna w/ Ice =

Antenna Projected SurFaceArea v✓ I ~ _

Total Antema W ind Faoe w/ Ice =

Gravity Load (without ice)

Weight of All Antennas =

Gravity Load (ice only)

Volum e cf Each Antenna =

Volum e cf Ice on Each Antenna =

Weight of Ice on EachArrtenna =

Weight of Ice onAllAntennas =

EIA-TIA Load Calculations.~ncd.xmcd

(perTlA/EIA-222-F-1996 Criteria)

GPS VIC-100 (T-Mobile)

Flat

~ant~— 3'9 in

Want- 3.5 
in

Tant = 3.5 in

WTant~— $ 
Ibs

Nant ~ ~

pant
Arant = = 1.1

Want

Caant - ~ •4 
(per TIA/EIA-222-F-1996 Table 3)

(per TIA/EIA-222-F-1996 Section 2.3.2)

S ~ant'Want _ 0 1 
sf

Pant ~— 144

Aant~- SAant'Nant- ~•1 
sf

Fang gZgps"GH'CaanfAant — 5 
Ibs BLC 5,7

(per TIA/EIA-222-F-1996 Section 2.3.2)

~~ant+ ~~'~Want+ ~~ 
—SA~CEant~ 144 —0'2 

sf

AICEant~ SAICEanfNant- 0~2 
sf

F~ant~ gZ~CEgps~GH'~aanfAlCEant-6 
Ibs BLC4,6

WTanfNant— $ 
Ibs BLC 2

~ant~- ~anfWanfTant-48 
cu in

Vice ~~ant+ ~~~Want+ 1)•(Tant+ 1J — Vant— 51 
cu in

WICEant~= V1Ce'1d-2 
Ibs

1728

WICEanfNant— 2 
Ibs BLC 3

Page 3.1-19
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nd Loading on Antennas and Mou

Development of Wind &Ice Load on Antennas

Antenna Data:

Arrtenna Model =

Antenna Shape =

Antenna HeigFt =

Antenna Width =

Antenna Thickness =

Antenna Weight =

Number ofAntemas =

Antenna Asped Ratio =

Antenna Force Coefficient =

__ ___
Wind Load_ (without ice)

Assumes Maximum Passible Wnd Pressure on Antennas

Surface Area for One Arrtenna =

Antenna Projected SurfaceArea =

TotalAntema Wind Force=

.Wind Load (with ice)

Assumes Maximum Passible end Presswe on Antennas

SurfaceArea for Ore Antenna w/ Ice =

Antenna Projected Surface Area vJ I oe =

Total Antema Wind Fcroe w/ Ice =

Gravity Load (without ice)

Weight of All Antennas =

Gravity Load (ice only)

Vok~m e cf Each Antenna =

Volum e ~ Ice on Each Antenna =

Weight of Ice on Each Antenna =

Weight of Ice onAllAntennas =

EIA-TIA Load Calculations.xmcd.xmcd

(per TIA/EIA-222-F-1996 Criteria)

RFSAPXV1&206517-S-C (MetroPCS)

Flat

pant:= 72.0 in

Want 6.8 
in

Tant ~- 3.15 in

WTant~- 32.5 Ibs

Nant = 3

pant
Arant~ _ "~0.6

Want

Caant- ~ ~52 
(per TIA/EIA-222-F-1996 Table 3)

(per TIA/EIA-222-F-1996 Section 2.3.2)

~anf Want
SP̀ ant ~- 144 

= 3.4 sf

Aant:- S'4anf Nant - 10.2 
sf

Fang- gZmetro'GH"CaanfAant- 617 
Ibs BLC 5,7

(perTlA/EIA-222-F-1996 Section 2.3.2)

SA 
~~ant+ 1)•(Want+ ~~ 

_ 4 sf
ICEant ~ 144

p̀ ICEant~ SAICEanfNant- ~~'g 
sf

~~ant~- 9zICEmetro'GH'CaanfAlCEant- 5~ 
Ibs BLC 4,6

WTanfNant- 98 
Ibs BLC 2

Vann ~ant'Want'Tant- 1542 
cu in

Vice- ~~ant+ ~~~Want+ ~~'~Tant+ ~~ - Vant- 821 
cu in

V1Ce Ibs
WICEant~- ~~28~Id= 27

WICEanfNant- $~ 
Ibs BLC 3
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Development of Wind &Ice Load on Comic Cables

Coau Cable Data:

Coax Type:

Shape:

Coax Outside Diameter =

Coax Cable Length =

Weight of Coax per foot =

Total Number of Coax =

Number of Projected Coax =

Coax aspect ratio =

Coax Cable Force Factor =

Wind Load (without ice)

Surface Area fa One Coax =

Coax Projected SurfaceArea =

Coax Wind Force =

Wind Load (wiith ice)

Coax Projected Surface Area w/ Ice =

Coax Wind Force w/ Ice =

Gravity Loads (without ice)

Weight of all cables w/o ice =

Grevity Loads (ice onlvl

Ice Area pa L'near Foot =

Ice Weight per Linear Foot =

Ice Weight All Coax per foot =

(per TIA/EIA-222-F-1996 Criteria)

Use HELIAX 1-5/8"

Round

coax:= 1.98 ~~ AT

L~o~ := 110 ft

WTcoax:= 1.04 pif

Ncoax:= 32

NPcoax - 5

~ 2 VerizonArcoax - ~-coax' p = 667
coax

Ca~o~ = 1.2 TIA/EIA-222-F Table 3

per TIA/EIA-222-F Section 2.3.2

coax
SAcoax :_ ~ 2 = 0.17

Acoax ~ SAcoax NPcoax = 0.825

Fcoax - Cacoax'gZmast2'GH'Acoax= 34

per TIA/EIA-222-F Section 2.3.2

coax Ir
AICEcoax:= 12 •NPco~+ 2~ 12 = 0.908

Ficoax - Cacoax'9zICEmast2'GH'AICEcoax= 28

WTcoax'Ncoax = 33

Aicoax - q [l~coax + 2 lr)Z - ~coax2] = 3.9

Aicoax
WTicoax~- ~d' 144 - 2

WTicoax Ncoax = 48

MetroPCS

sf/ft

sf/ft

plf BLC 5,7

sf/ft

plf BLC 4,6

plf BLC 2

si

plf

plf BLC 3

EIA-TIA Load Calculations.xmcd.xmcd Page 3.1-21
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Development of Wind $Ice Load on Comic Cables

Coau Cable Data:

Coax Type:

Shape:

Coax Outside Diameter =

Coax Cable Length =

Weight of Coax per foot =

Total Numberof Coax=

Number of Projected Coax=

Coax aspect ratio =

Coax Cable Force Factor =

Wind Load (without ice)

Surface Area fa One Coax =

Coax Projected Surface Area =

Coax Wind Force =

Wind Load (wiith ice)

Coax Projected Surface Area w/ Ice =

Coax W ind Force w/ Ice =

Gravity Loads (without ice)

Weight of alI cables w/o ice =

Gravity Loads (ice only)

Ice Area pa L'near Foot =

Ice Weight per Linear Foot =

Ice W eight All Coax per foot =

(perTlA/EIA-222-F-1996 Criteria)

Use HELIAX 1-5/8"

Round

coax 1.98 in

~-coax:= 110 ft

WTcoax:= 1.04 plf

N~o~'- 4 
MetroPCS O O

NPcoax ̀  ~

12
Arcoax ~- coax' p = 667

coax

Ca~o~= 1.2 TIA/EIA-222-F Table 3

per TIA/EIA-222-F Section 2.3.2

coax
S'°̀ coax = ~ z = 0.17

P`coax ~- SAcoax' NPcoax = 0

Fcoax CacoaxgZmast2'GH'Acoax=0

per TIA/EIA-222-F Section 2.3.2

coax
AICEcoax:= 12 ~NPcoax- 0

Fi~o~:= Ca~o~ gzlCEmast2'GH'AICEcoax- ~

WTcoax Ncoax = 4

Aicoax ~- q [l~coax + 2• I r)2 - ~coaxZ] = 3.9

Aicoax
WTicoax~- ~d~ 144 -2

W Ti coax' Ncoax = 6

sf/ft

sf/ft

plf BLC 5,7

sf/ft

plf BLC 4,6

plf BLC 2

si

plf

plf BLC 3

EIA-TIA Load Calculations.xmcd.xmcd Page 3.1-22
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Develoament of Wind &Ice Load on Coax Cables

Coa~c Ca61e Data:

Coax Type:

Shape:

Coax Outside Diameter =

Coax Cable Length =

Weight of Coax per foot =

Total Num ber of Coax =

Number of Projected Coax=

Coax aspect ratio =

Coax Cable Force Factor =

end Load per (without ice)

Surface Area fa One Coax =

Coax Projected Surface Area =

Coax W ind Foroe =

~_ end Load per (with ice)

Coax Projected Surface Area w/ Ice =

Coax W ind Face w/ Ice =

— Gravity Loads (without ice)

Weight of all cables w/o ice =

Gravity Loads (ice only)

Ice Area pa L'near Foot =

Ice Weight per Linear Foot =

Ice W eight All Caex per foot =

(per TIA/EIA-222-F-1996 Criteria)

Use HELIAX 1-5/8" ~ O

Round O O O

pco~:_ ~ 98 ~~ T—Mobile O
0'-90' O

coax := 110 ft

WTcoax:= 1.04 p~f

N~o~:= 19 (18 Coax 1 Fiber)

NPcoax = 2

12
Arcoax ~- ~-coax p = 667

coax

Ca~o~ = 1.2 TIA/EIA-222-F Table 3

per TIA/EIA-222-F Section 2.3.2

~coajc
SP`coax = ~ z = 0.17

Acoa~c ~- S'4coax'NPcoax = 0.33

Fcoax~- Cacoax gZmast3'GH'Acoax= 16

per TIA/EIA-222-F Section 232

~coa~c Ir
'410Ecoax:= ~Z •NPco~+2. 12 = 0.413

Ficoax~ Cacoax"QzICEmast3'GH'AICEcoax- 15

WTcoax Ncoax = 20

Aicoax ~— q [l~coax + 2• Ir)2 — ~coax2] = 3.9

Aicoax
WTicoax~-~d~ 144 —2

Nwax
WTi~o~ 2 = 14

sf/ft

sf/ft

plf BLC 5,7

sf/ft

plf BLC 4,6

plf BLC 2

si

plf

plf BLC 3

EIA-TIA Load Calculations.xmcd.xmcd Page 3.1-23
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__ _
Develoament of Wind 8 Ice. Load on Comic Cables

Coau Cable Data:

Coax Type:

Shape:

Coax Outside Diameter =

Coax Cable Length =

Weight of Coax per foot =

Total Number of Coax =

Number of Projected Coax=

Coax aspect ratio =

Coax Cable Force Factor =

end Load per (without ice)

Surface Atea fa One Coax=

Coax Projected Surface Area =

Coax W ind Force =

Wind Load aer (with ice)

Coax Projected SurfaceArea w/ Ice =

Coa~c Wind Force w/ Ice =

Gravitiv Loads (without ice)

Weight of all cables w/o ice =

Gravity Loads (ice onivl

Ice Area pa L'near Foot =

Ice Weight per Linear Foot =

Ice Weight All Coax per foot =

(per TIA/EIA-222-F-1996 Criteria)

Use HELIAX 1-5/8"

Round

coax := 1.98 in
T-Mobile

L~o~ := 110 ft 90'-110'

WTcoax = 1.04 plf

N~o~:= 19 (18 Coax 1 Fiber)

NPcoax = 3

12
Arcoax ~- ~-coax' p = 667

coax

Ca~o~ = 1.2 TIA/EIA-222-F Table 3

per TIA/EIA-222-F Section 2.3.2

coax
SAcoax ~ 12 - 0.17

Acoax~- S'4coax'NPcoax- 0.495

Fcoa~c ~ Cacoa~C 4Zmast3' GH'Acoax = 23

per TIA/EIA-222-F Section 2.3.2

coax Ir
AICEcoax~ 12 'NPco~+212=0.578

Ficoax%- Cacoax'4zICEmast3'GH'p`ICEcoa7c- 21

WTcoax' Ncoax = 20

Aicoax ~- 4 [l~coax + 2• Ir)Z - ~coax2] = 3.9

Aicoax
WTicoax = Id' 144 - 2

Ncoax
WTicoax 2 = 14

sf/ft

sflft

plf BLC 5,7

sf/ft

plf BLC 4,6

plf BLC 2

si

plf

plf BLC 3
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TJL/CFC
14033.019
82' Sign Structure with 111' Pipe Mast

Oct 31, 2014

Checked By:

Global

Display Sections for Member Calcs 5
Max Internal Sections for Member Calcs 97
Include Shear Deformation? Yes
Include War in ? Yes
Trans Load Btwn Intersecting Wood Wall? Yes
Increase Nailin Ca aci for Wind? Yes
Area Load Mesh (in^2) 144
Mer e Tolerance in .12
P-Delta Anal sis Tolerance 0.50%
Include P-Delta for Walls? Yes
Automaticly Iterate Stiffness for Walls? No
Maximum Iteration Number for Wall Stiffne ~
Gravity Acceleration ft/sec^2) 32.2
Wall Mesh Size in 12
Eigensolution Conver ence Tol. 1.E-) 4
Vertical Axis Y
Global Member Orientation Plane XZ
Static Solver S arse Accelerated
Dynamic Solver Accelerated Solver

Hot Rolled Steel Code AISC 9th: ASD
RISAConnection Code AISC 14th 360-10 : ASD
Cold Formed Steel Code AISI 1999: ASD
Wood Code AF&PA NDS-97: ASD
Wood Temperature < 100E
Concrete Code ACI 318-02
Masonry Code ACI 530-05: ASD
Aluminum Code AA ADM1-05: ASD - Buildin

Number of Shear Regions 4
Region Spacing Increment in 4
Biaxial Column Method PCA Load Contour
Parme Beta Factor (PCA .65
Concrete Stress Block Rectangular
Use Cracked Sections? Yes
Use Cracked Sections Slab? Yes
Bad Framin Warnin s? No
Unused Force Warnings? Yes
Min 1 Bar Diam. S acin ? No
Concrete Rebar Set REBAR SET ASTMA615
Min %Steel for Column 1
Max %Steel for Column 8
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'' ~' ~~ Designer TJL/CFC

Job Number 14033.019 Checked By:

T E c x N o ~ o c i E s Model Name 82' Sign Structure with 111' Pipe Mast

G/oba1, Continued

Seismic Code UBC 1997
Seismic Base Elevation ft Not Entered
Add Base Weight? No
Ct Z .035
Ct X .035
T Z sec Not Entered
T X (sec) Not Entered
R Z 8.5
R X 8.5
Ca .36
Cv .54
Nv 1
Occupancy Cate o 4
Seismic Zone 3
Seismic Detailin Code ASCE 7-05
Om Z 1
Om X 1
Rho Z 1
Rho X 1

Footin Overturning Safet Factor 1.5
Check Concrete Bearin No
Footing Concrete Weight (k/ft^3) 0
Footin Concrete f'c ksi 3
Footing Concrete Ec (ksi 4000
Lamda 1
Footing Steel fy (ksi) 60
Minimum Steel 0.0018
Maximum Steel 0.0075
Footin To Bar #3
Footing Top Bar Cover (in) 3.5
Footin Bottom Bar #3
Footing Bottom Bar Cover (in) 3.5
Pedestal Bar #3
Pedestal Bar Cover in 1.5
Pedestal Ties #3

Hot Rolled Steel Properties
i _~_i c ri,..:i n n...:i AI.. TL.,...., /14 Il.,n~.iFv~L/#A41 Viel.~l'Lnil l7v Cnf4cil Rf

1 A36 Gr.36 29000 11154 .3 .65 .49 36 1.5 58 1.2
2 A572 Gr.50 29000 11154 .3 .65 .49 50 1.1 58 1.2
3 A992 29000 11154 .3 .65 .49 50 1.1 58 1.2
4 A500 Gr.42 29000 11154 .3 .65 .49 42 1.3 58 1.1
5 A500 Gr.46 29000 11154 .3 .65 .49 46 1.2 58 1.1

Hot Rolled Steel Design Parameters
~ .,ti,.~ ~~„ ~ „ i ti,..,r~+i i ti~~r~+i i ,. i ,. ~,,, u~ r,,, rr., rt, ~~ ~ ~ ~ Fi inrti

~ CROS... L5x5x5/16 15.20 7.5 7.5 Lateral
2 CROS... L5x5x5/16 15.20 7.5 7.5 Lateral
3 CROS... L5x5x5/16 15.20 7.5 7.5 Lateral

RISA-3D Version 12.0.0 [J:\...\...\...\...\Backup Documentation\Gales\Kfsa 3-U1t~L' Sign 5tructure.r3q~ Nage
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Checked By:

Hot Rolled Steel Desi_gn Parameters (Continued)
~F.ol Chnno I o I h~ndffl I h~~fftl I rmm~ I rmm~ ll~nr K~-~ Cm Cm (`h v e ~ c Fiinr4i

4 CROS... L5x5x5/16 15.20 7,5 7,5 Lateral
5 CROS... L3.5x3.5x5/16 18.91 g,5 g,5 Lateral
g CROS... L3.5x3.5x5/16 18.91 9,5 9,5 Lateral
7 CROS... L5x5x5/16 3.12 Lateral

g CROS... L5x5x5/16 3.12 Lateral
g HORZ1 L5x5x5/16 13.50 7 7 lateral
10 H~~ L5x5x5/16 13.50 7 7 Lateral
11 H~~3 L5x5x5/16 13.50 7 7 Lateral
~2 HORZ4 L5x5x5/16 13.50 7 7 Lateral
13 HORZ5 L5x5x5l16 13.50 7 7 lateral
14 H~~6 L5x5x5/16 13.50 7 7 Lateral
15 H~RZ~ L5x5x5/16 13.50 7 7 lateral
16 HORZ8 L5x5x5/16 13.50 7 7 Lateral
~ 7 HORZ9 L5x5x5/16 13.50 7 7 lateral
~ g HORZ10 L5x5x5/16 13.50 7 7 lateral
~g HORZ11 Tube8x4x5/16 13.5 1 1 1 1 Lateral
20 LEG1 W24x68 60 egment egment 20 14 Lateral
21 LEG2 W24x68 60 egment egment 20 13.5 Lateral
22 LEG_... W24x68 w/ I 20.5 egment egment 20,5 Lateral
23 LEG_... W24x68 w/ I 20.5 egment egment 20.5 Lateral

24 WT1 WT6x15 10.091 lateral
25 WT2 WT6x15 10.091 lateral
26 WT3 WT6x15 10.091 ~atera~
27 WT4 WT6x15 10.091 lateral
28 WT5 WT6x15 10.091 lateral
29 WT6 WT6x15 10.091 Lateral
30 WT7 WT6x15 10.091 Lateral
31 WT8 WT6x15 10.091 Lateral
32 WT9 WT6x15 10.091 Lateral
33 WT10 WT6x15 10.091 lateral
34 WT11 WT6x15 10.091 Lateral
35 WT12 WT6x15 10.091 Lateral
36 WT13 WT6x15 10.091 Lateral
37 WT14 WT6x15 10.091 lateral
38 WT15 WT6x15 10.091 lateral
39 WT16 WT6x15 10.091 lateral
40 WT17 WT6x15 10.091 Lateral
41 WT18 WT6x15 10.091 lateral
42 WT19 WT6x15 10.091 Lateral

43 WT20 WT6x15 10.091 lateral
44 Mast1 HSS18x0.5 29 egment egment Lateral
45 Mast2 HSS18x0.5 27.5 egment egment lateral

46 Mast3 HSS18x0.5 27.5 egment egment lateral
47 Mast4 HSS18x0.5 27 egment egment Lateral
48 Horz 12 Tube8x4x5/16 13.5 1 1 1 1 Lateral

Hot Rolled Steel Section Sets

Label Sha e T e Desi n List Material Desi n Ru... A in2 I in4 Izz in4 J in4

1 W24x68 W24x68 Beam Wide Flan.. A992 T ical 20.1 70.4 1830 1.87
2 L5x5x5/16 L5x5x5 Beam Wide Flan.. A36 Gr.36 Typical 3.07 7.44 7.44 .108
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e ~'~~ Designer TJL/CFC

Job Number 14033.019 Checked By:
T E c x N o ~ o c ~ e s Model Name 82' Sign Structure with 111' Pipe Mast

Hot Rolled Sfeel Section Sets (Continued)
ahol Ghana Tvno Ilocinn I ict ~Aatorial I~ocinn Ri i D fin97 hni ~indl I~~ findl J ~indl

3 L3.5x3.5x5/16 L3.5x3.5x5 Beam Wide Flan.. A36 Gr.36 T ical 2.1 2.44 2.44 .073
4 Tube8x4x5/16 TU8X4X5 Beam Wide Flan.. A500 Gr.46 T ical 6.86 18.1 53.9 45.2
5 HSS18x0.5 HSS18X0.5 Beam Wide Flan.. A500 Gr.42 T ical 25.6 985 985 1970
6 WT6x15 WT6x15 Beam W Tee A572 Gr.50 T ical 4.4 10.2 13.5 .228
7 W24x68 w/ I new Beam wide Fran.. A992 T ical 52.1 753.067 6733.167 10

Member Primary Data
~hol I Inin4 I Inin+ k Inin4 Rn+~toM Cor4inn/Sh~nc Tvnc Ilocinn I ic4 ~A~tcri~l Il ocinn R

~ CROSSDIA.. 5 10 L5x5x5/16 Beam Wide Flange A36 Gr.36 T ical
2 CROSSDIA.. g 6 L5x5x5/16 Beam wide Flange A36 Gr.36 T ical
3 CRossDIA.. g 12 L5x5x5/16 Beam Wide Flange A36 Gr.36 T ical
4 CRoss~lA.. 11 10 L5x5x5/16 Beam Wide Flange A36 Gr.36 T ical
5 CROSS~IA.. 13 18 L3.5x3.5x5/16 Beam Wide Flange A36 Gr.36 T ical
6 CROSSDIA.. 17 14 L3.5x3.5x5/16 Beam Wide Flange A36 Gr.36 T ical
7 CROSSDIA.. ~g TOPLE... L5x5x5/16 Beam wide Flange A36 Gr.36 T ical
$ CROSSDIA.. TOPLE... 20 L5x5x5/16 Beam Wide Flange A36 Gr.36 T ical
9 HORZ1 3 6 L5x5x5/16 Beam wide Flange A36 Gr.36 T ical
10 HORZ2 5 4 L5x5x5/16 Beam Wide Flange A36 Gr.36 T ical
11 HORZ3 11 14 L5x5x5/16 Beam Wide Flange A36 Gr.36 T ical
12 HORZ4 13 12 L5x5x5/16 Beam N/ide Flange A36 Gr.36 T ical
13 HORZ5 17 20 L5x5x5/16 Beam wide Flange A36 Gr.36 T ical
14 HORZ6 19 18 L5x5x5/16 Beam wide Flange A36 Gr.36 T ical
15 HORZ7 23 26 L5x5x5/16 Beam wide Flange A36 Gr.36 T ical
16 HORZ8 25 24 L5x5x5/16 Beam Wide Flange A36 Gr.36 T ical
17 HORZ9 29 32 L5x5x5/16 Beam Wide Flange A36 Gr.36 T ical
18 HORZ10 31 30 L5x5x5/16 Beam Wide Flange A36 Gr.36 T ical
19 HORZ11 TOPLE... TOPLE... Tube8x4x5/16 Beam wide Flange A500 Gr.46 T ical
20 LEG1 OPPLT1 TOPLE... g0 W24X68 Beam Wide Flange A992 T ICaI
21 LEG2 OPPLT2TOPLE... g0 W24x68 Beam Wide Flange A992 T ical
22 LEG_W_PL..BOTLE... OPPLT1 90 W24x68 w/ I Beam Wide Flange A992 T ical
23 LEG W_PL..BOTLE... OPPLT2 90 W24X68 W/ I Bealll Wide Flange A992 T ICaI
24 WT1 1 MC1 270 WT6x15 Beam W Tee A572 Gr.50 T ical
25 WT2 MC1 2 270 WT6x15 Beam W Tee A572 Gr.50 T ical
26 WT3 MC1 7 90 WT6x15 Beam W Tee A572 Gr.50 7 ical
27 WT4 MC1 8 270 WT6x15 Beam W Tee A572 Gr.50 T ical
28 WT5 MC2 7 90 WT6x15 Beam W Tee A572 Gr.50 T ical
29 WT6 MC2 8 270 WT6x15 Beam W Tee A572 Gr.50 T ical
30 WT7 MC2 15 90 WT6x15 Beam W Tee A572 Gr.50 T ical
31 WT8 MC2 16 270 WT6x15 Beam W Tee A572 Gr.50 T ical
32 WT9 16 MC3 90 WT6x15 Beam W Tee A5 2 Gr.50 T ical
33 WT10 15 MC3 270 WT6x15 Beam W Tee A 2 Gr.50 T ical
34 WT11 21 MC3 270 WT6x15 Beam W Tee A572 Gr.50 T ical
35 WT12 MC3 22 270 WT6x15 Beam W Tee A572 Gr.50 T ical
36 WT13 21 MC4 270 WT6x15 Beam W Tee A572 Gr.50 T ical
37 WT14 22 MC4 90 WT6x15 Beam W Tee A572 Gr.50 T ical
38 WT15 MC4 27 90 WT6x15 Beam W Tee A572 Gr.50 T ical
39 WT16 MC4 28 270 WT6x15 Beam W Tee A572 Gr.50 T ical
40 WT17 MC5 27 90 WT6x15 Beam W Tee A572 Gr.50 T ical
41 WT18 MC5 28 270 WT6x15 Beam W Tee A572 Gr.50 T ical
42 WT19 MC5 33 90 WT6x15 Beam W Tee A572 Gr.50 T ical
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Job Number 14033.019 Checked B

T E c x N o ~ o c i e s Model Name 82' Sign Structure with 111' Pipe Mast

Member Primary Data (Continued)
i Thai i i~~.,+ ~ i,.~.,t tt i„~„+ tz„r~+or,~ co~r~~.,ict,~~o T~~~o no~~,,., i ~~r nn~+o~~~i no~~~., a

43 WT20 MC5 34 270 WT6x15 Beam W Tee A572 Gr.50 T ical
44 Mast1 BOTMA... FC1 HSS18x0.5 Beam Wide Flange A500 Gr.42 T ical
45 Mast2 FC1 FC2 HSS18x0.5 Beam Wide Flange A500 Gr.42 T ical
46 Mast3 FC2 FC3 HSS18x0.5 Beam Wide Flange A500 Gr.42 T ical
47 Mast4 FC3 TOPMA... HSS18X0.5 Beam Wide Flange A500 Gr.42 T ical
48 Horz 12 TOPLE... TOPLE... Tube8x4x5/16 Beam Wide Flange A500 Gr.46 T ical

Joint Coordinates and Temperatures
ahcl X !ffl V fftl 7 I'ffl Tcmn fFl flo4~rh Frnm flies

1 1 0 12 0 0
2 2 13.5 12 0 0
3 3 0 23 0 0
4 4 13.5 23 0 0
5 5 0 23.5 0 0
6 6 13.5 23.5 0 0
7 7 0 25.75 0 0
8 8 13.5 25.75 0 0
9 9 0 30.5 0 0
10 10 13.5 30.5 0 0
11 11 0 37.5 0 0
12 12 13.5 37.5 0 0
13 13 0 38 0 0
14 14 13.5 38 0 0
15 15 0 39.5 0 0
16 16 13.5 39.5 0 0
17 17 0 51.25 0 0
18 18 43.5 51.25 0 0
19 19 0 51.75 0 0
20 20 13.5 51.75 0 0
21 21 0 53.25 0 0
22 22 13.5 53.25 0 0
23 23 0 55.25 0 0
24 24 13.5 55.25 0 0
25 25 0 55.75 0 0
26 26 13.5 55.75 0 0
27 27 0 67 0 0
28 28 13.5 67 0 0
29 29 0 75.5 0 0
30 30 13.5 75.5 0 0
31 31 0 76 0 0
32 32 13.5 76 0 0
33 33 0 80.75 0 0
34 34 13.5 80.75 0 0
35 BOTLEG1 0 1.5 0 0
36 BOTLEG2 13.5 1.5 0 0
37 BOTMAST 6.75 0 3 0
38 MC1 6.75 18.875 3 0
39 MC2 6.75 32.625 3 0
40 MC3 6.75 46.375 3 0
41 MC4 6.75 60.125 3 0
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~~ ~~~~ Job Number 14033.019 Checked By:_

T E c x N o ~ o c i e s Model Name 82' Sign Structure with 111' Pipe Mast

Joint Coordinates and Temperatures (Continued)
ahol X fffl V fftl 7 fffl Tamn fFl Ilatarh Frnm ilia

42 MC5 6.75 73.875 3 0
43 TOPLEG1 0 82 0 0
44 TOPLEG2 13.5 82 0 0
45 TOPMAST 6.75 111 3 0
46 TOPPLT1 0 22 0 0
47 TOPPLT2 13.5 22 0 0
48 T MOBILE 6.75 107.5 3 0
49 METRO 0 77 0 0
50 METR02 13.5 77 0 0
51 FC1 6.75 29 3 0
52 FC2 6.75 56.5 3 0
53 FC3 6.75 84 3 0
54 GPS 0 50 0 0

Joint Boundary Conditions

.Inint I ahal X fklinl Y ~klinl 7 fk/inl X Rrvt fk_ff/rail V Rnt fk_ft/raril 7 Rnt fk_ft/raril Fnntinn

1 BOTLEG1 Reaction Reaction Reaction Reaction Reaction Reaction
2 BOTMAST Reaction Reaction Reaction Reaction Reaction Reaction
3 BOTLEG2 Reaction Reaction Reaction Reaction Reaction Reaction
4 TOPLEG1
5 TOPLEG2
6 FC3
7 FC2
8 FC1

Member Point Loads

Member Label Direction Ma nitude k k-ft Location ft
No Data to Print ...

Joint Loads and Enforced Displacements (BLC 2 : Weight of Equipment)
Inint 1 ahol i n nn flirartinn Mannifiviaflk k_ft1 !in rarll /k*c~9fft k*c~7*ftll

1 TOPLEG 1 L Y -.051
2 TOPLEG2 L Y -.051
3 TOPLEG1 L Y -.081
4 TOPLEG2 L Y -.081
5 TOPLEG1 L Y -.036
6 TOPLEG2 L Y -.036
7 TOPLEG1 L Y -.132
8 TOPLEG2 L Y -.132
9 TOPLEG1 L Y -.911
10 TOPLEG2 L Y -.911
11 TOPLEG1 L Y -.105
12 TOPLEG2 L Y -.105
13 TOPLEG1 L Y -.074
14 TOPLEG2 L Y -.074
15 TOPLEG1 L Y -.085
16 TOPLEG2 L Y -.085
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Joint Loads and Enforced Displacements (BLC 2 : Wei_ght of Equipment) (Continued)

Joint Label L,D,M Direction Magnitudef(k,k-ft), (in,radl, (k's^2/ft, k*s^2~ft)1
17 TOPLEG1 L Y -.15
18 TOPLEG2 L Y -.15
19 TOPLEG1 L Y -.01
20 TOPLEG2 L Y -.01
21 TOPLEG1 L Y -.648
22 TOPLEG2 L Y -.648
23 T MOBILE L Y -.378
24 T MOBILE L Y -.285
25 T MOBILE L Y -.15
26 T MOBILE L Y -1.3
27 GPS L Y -.008
28 METR02 L Y -.033
29 METRO L Y -.066
30 TOPLEG1 L Y -.066
31 TOPLEG2 L Y -.066

Joint Loads and Enforced Displacements (BLC 3 : Weight of Ice)

Joint Label L,D,M Direction Mapnitudef(k,k-ft), (in,rad), (k"s^2/ft, k"s^2*ft)1
1 TOPLEG1 L Y -.122
2 TOPLEG2 L Y -.122
3 TOPLEG1 L Y -.222
4 TOPLEG2 L Y -.222
5 TOPLEG1 L Y -.129
6 TOPLEG2 L Y -.129
7 TOPLEG1 L Y -.052
8 TOPLEG2 L Y -.052
9 TOPLEG1 L Y -.315
10 TOPLEG2 L Y -.315
11 TOPLEG1 L Y -.098
12 TOPLEG2 L Y -.098
13 TOPLEG1 L Y -.07
14 TOPLEG2 L Y -.07
15 TOPLEG1 L Y -.043
16 TOPLEG2 L Y -.043
17 TOPLEG1 L Y -.059
18 TOPLEG2 L Y -.059
19 TOPLEG1 L Y -.01
20 TOPLEG2 L Y -.01
21 TOPLEG1 L Y -.191
22 TOPLEG2 L Y -.191
23 T MOBILE L Y -.216
24 T MOBILE L Y -.125
25 T MOBILE L Y -.059
26 T MOBILE L Y -.465
27 GPS L Y -.002
28 METR02 L Y -.027
29 METRO L Y -.053
30 TOPLEG1 L Y -.026
31 TOPLEG2 L Y -.026
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T E c x ru o ~ o c i e s Model Name 82' Sign Structure with 111' Pipe Mast

Joint Loads and Enforced Displacements (BLC 4 : TIA/EIA Wind with Ice (+~)
Inint I ahoy I fl M Ilirartinn Mannih ~rio~/Ir k_ftl /in raril /k*c~9/ft k*c~9*Hll

1 TOPLEG 1 L X 2.502
2 TOPLEG2 L X 2.502
3 TOPLEG1 L X 1.853
4 TOPLEG2 L X 1.853
5 TOPLEG1 L Y 4.12
6 TOPLEG2 L Y -4.12
7 T MOBILE L X 1.259
8 T MOBILE L X .718
9 T MOBILE L X .334
10 T MOBILE L X .668
11 GPS L X .006
12 METR02 L X .181
13 METRO L X .363

Joint Loads and Enforced Displacements (BLC 5 : TlA/E/A Wind (+~)
Jnin4 I ahcl I fl M fliror4inn ~/lannifi irloflk k_ffl fin rarl\ !I~*c~9/f4 Ir*c~9*ffll

1 TOPLEG1 L X 2.905
2 TOPLEG2 L X 2.905
3 TOPLEG1 L X 2.133
4 TOPLEG2 L X 2.133
5 TOPLEG1 L Y 4.74
6 TOPLEG2 L Y -4.74
7 T MOBILE L X 1.519
8 T MOBILE L X .86
9 T MOBILE L X .394
10 T MOBILE L X .689
11 G PS L X .005
12 METR02 L X .206
13 METRO L X .411

Joint Loads and Enforced Displacements (BLC 6 : TIA/ElA Wind with Ice(+Z))

Inint I ahal i n nn flirectinn ~Aannifiirlef(k k_ff1 (in rarll !k*c^7/ff k*s^7*ftll

1 TOPLEG1 L Z 2.502
2 TOPLEG2 L Z 2.502
3 TOPLEG1 L Z 1.853
4 TOPLEG2 L Z 1.853
5 TOPLEG1 L Mx 27.8
6 TOPLEG2 L Mx 27.8
7 T MOBILE L Z 1.259
8 T MOBILE L Z .718
9 T MOBILE L Z .334
10 T MOBILE L Z .668
11 GPS L Z .006
12 METR02 L Z .181
13 METRO L Z .363

Joint Loads and Enforced Displacements (BLC 7 : TIA/EIA Wind (+Z))

Joint Label L,D,M Direction Ma nitude k,k-ft , in,rad , k*s^2/ft, k"s"2*ft

1 TOPLEG 1 L Z 2.905
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T E c x N o ~ o c i e s Model Name 82' Sign Structure with 111' Pipe Mast

Joint Loads and Enforced Displacements (BLC 7 : TIA/EIA Wind (+Z)) (Continued)
i~~.,+ i ~tioi i n nn n~ro..r~.,~ nn~n~~+~„~onU U_ft~ r., r~,~~ rU*~n~irr ~*~n~*ran

3 TOPLEG1 L Z 2.133
4 TOPLEG2 L Z 2.133
5 TOPLEG1 L Mx 32
6 TOPLEG2 L Mx 32
7 T MOBILE L Z 1.519
8 T MOBILE L Z .86
9 T MOBILE L Z .394
10 T MOBILE L Z .689
11 GPS L Z .005
12 METR02 L Z .206
13 METRO L Z .411

Member Distributed Loads (BLC 2 : Wei_ght of Equipmenf)
M cmhcr I ahcl Ilircr4inn Rf~rt M~nnifi iric~k/ff F7 Fnrl ~Aannifi irlo~k/ff Fl C+art I nr~4inn~ff o/7 Fnrl I nr~4inn~ft ~/7

1 LEG W PLT1 Y -.004 -.004 0 0
2 LEG 1 Y -.004 -.004 0 0
3 LEG W PLT2 Y -.033 -.033 0 0
4 LEG2 Y -.033 -.033 0 0
5 Mast1 Y -.02 -.02 0 0
6 Mast2 Y -.02 -.02 0 0
7 Mast3 Y -.02 -.02 0 0
8 Mast4 Y -.02 -.02 0 0

Member Distributed Loads (BLC 3 : Weight of Ice)

Mamhar I ahal I~irartinn Start Mannituriafk/ff Fl Fnri Manniti uia~k/ff Fl Start I ncatinnfft °/ 1 Fnri I nratinn~ff %1

1 CROSSDIAG1 Y -.004 -.004 0 0
2 CROSSDIAG2 Y -.004 -.004 0 0
3 CROSSDIAG3 Y -.004 -.004 0 0
4 CROSSDIAG4 Y -.004 -.004 0 0
5 CROSSDIAG5 Y -.003 -.003 0 0
6 CROSSDIAG6 Y -.003 -.003 0 0
7 CROSSDIAG7 Y -.004 -.004 0 0
8 CROSSDIAG8 Y -.004 -.004 0 0
9 HORZ1 Y -.004 -.004 0 0
10 HORZ2 Y -.004 -.004 0 0
11 HORZ3 Y -.004 -.004 0 0
12 HORZ4 Y -.004 -.004 0 0
13 HORZ5 Y -.004 -.004 0 0
14 HORZ6 Y -.004 -.004 0 0
15 HORZ7 Y -.004 -.004 0 0
16 HORZ8 Y -.004 -.004 0 0
17 HORZ9 Y -.004 -.004 0 0
18 HORZ10 Y -.004 -.004 0 0
19 HORZ11 Y -.004 -.004 0 0
20 LEG1 Y -.016 -.016 0 0
21 LEG2 Y -.016 -.016 0 0
22 LEG W PLT1 Y -.006 -.006 0 0
23 LEG1 Y -.006 -.006 0 0
24 LEG W PLT2 Y -.048 -.048 0 0
25 LEG2 Y -.048 -.048 0 0
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Job Number 14033.019 Checked B

T E c x ru o ~ o c i e s Model Name 82' Sign Structure with 111' Pipe Mast

Member Distributed Loads BLC 3 : Weight of Ice) (Continued)

Member Label Direction Start Ma nitude k/ft F End Ma nitude k/ft F Start Location ft % End Location ft
26 LEG W PLT1 Y -.038 -.038 0 0
27 LEG W PLT2 Y -.038 -.038 0 0
28 Mast4 Y -.011 -.011 0 0
29 Mast1 Y -.011 -.011 0 0
30 Mast2 Y -.011 -.011 0 0
31 Mast3 Y -.011 -.011 0 0
32 WT1 Y -.005 -.005 0 0
33 W T2 Y -.005 -.005 0 0
34 WT3 Y -.005 -.005 0 0
35 W T4 Y -.005 -.005 0 0
36 W T5 Y -.005 -.005 0 0
37 W T6 Y -.005 -.005 0 0
38 WT7 Y -.005 -.005 0 0
39 WT8 Y -.005 -.005 0 0
40 WT9 Y -.005 -.005 0 0
41 WT10 Y -.005 -.005 0 0
42 WT11 Y -.005 -.005 0 0
43 WT12 Y -.005 -.005 0 0
44 W T 13 Y -.005 -.005 0 0
45 W T 14 Y -.005 -.005 0 0
46 W T 15 Y -.005 -.005 0 0
47 WT16 Y -.005 -.005 0 0
48 WT17 Y -.005 -.005 0 0
49 WT18 Y -.005 -.005 0 0
50 WT19 Y -.005 -.005 0 0
51 WT20 Y -.005 -.005 0 0
52 Mast1 Y -.014 -.014 0 0
53 Mast2 Y -.014 -.014 0 0
54 Mast3 Y -.014 -.014 0 0
55 Mast4 Y -.014 -.014 0 0

Member Distributed Loads (BLC 4 : TIA/E/A Wind with lce (+~)

Member Label Direction Start Magnitudefk/ft,Fl End Magnitude~k/ft,Fl Start Locationfft,%1 End Locationfft.%1
1 LEG1 X .071 .071 0 20
2 LEG1 X .083 .083 20 40
3 LEG1 X .091 .091 40 60
4 LEG2 X .013 .013 0 0
5 LEG W PLT1 X .055 .055 0 0
6 Mast1 X .018 .018 0 0
7 Mast1 X .015 .015 0 0
8 Mast2 X .024 .024 0 0
9 Mast2 X .015 .015 0 0
10 Mast3 X .028 .028 0 0
11 Mast3 X .015 .015 0 0
12 Mast4 X .03 .03 0 0
13 Mast4 X .021 .021 0 20
14 WT1 X .028 .028 0 0
15 WT2 X .028 .028 0 0
16 WT3 X .028 .028 0 0
17 WT4 X .028 .028 0 0
18 WT5 X .028 .028 0 0
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Member Distributed Loads (BLC 4 : TIA/EIA Wind with Ice (+~) (Continued)

Member Label Direction Start Mapnitude~k/ft.Fl End Magnitudefk/ft.Fl Start Location~ft.°/al End Locationfft.%1
19 WT6 X .028 .028 0 0
20 WT7 X .028 .028 0 0
21 WT8 X .028 .028 0 0
22 WT9 X .028 .028 0 0
23 WT10 X .028 .028 0 0
24 WT11 X .028 .028 0 0
25 WT12 X .028 .028 0 0
26 WT13 X .028 .028 0 0
27 W T 14 X .028 .028 0 0
28 WT15 X .028 .028 0 0
29 WT16 X .028 .028 0 0
30 WT17 X .028 .028 0 0
31 WT18 X .028 .028 0 0
32 WT19 X .028 .028 0 0
33 W T20 X .028 .028 0 0

Member Distributed Loads (BLC 5 : TIA/EIA Wind (+~)

Member Label Direction Start Magnitudefk/ft,Fl End Magnitude~k/ft,Fl Start Locationfft,%1 End Locationfft.%1

1 LEG1 X .115 .115 40 60
2 LEG1 X .105 .105 20 40
3 LEG1 X .091 .091 0 20
4 LEG2 X .014 .014 0 0
5 LEG W PLT1 X .07 .07 0 0
6 Mast1 X .022 .022 0 0
7 Mast1 X .016 .016 0 0
8 Mast2 X .03 .03 0 0
9 Mast2 X .016 .016 0 0
10 Mast3 X .035 .035 0 0
11 Mast3 X .016 .016 0 0
12 Mast4 X .038 .038 0 0
13 Mast4 X .023 .023 0 20
14 WT1 X .032 .032 0 0
15 W T2 X .032 .032 0 0
16 WT3 X .032 .032 0 0
17 W T4 X .032 .032 0 0
18 W T5 X .032 .032 0 0
19 WT6 X .032 .032 0 0
20 WT7 X .032 .032 0 0
21 W T8 X .032 .032 0 0
22 WT9 X .032 .032 0 0
23 WT10 X .032 .032 0 0
24 WT11 X .032 .032 0 0
25 WT12 X .032 .032 0 0
26 WT13 X .032 .032 0 0
27 WT14 X .032 .032 0 0
28 WT15 X .032 .032 0 0
29 WT16 X .032 .032 0 0
30 WT17 X .032 .032 0 0
31 WT18 X .032 .032 0 0
32 WT19 X .032 .032 0 0
33 WT20 X .032 .032 0 0
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Member Distributed Loads BLC 6 : TIA/ElA Wind with /ce(+Z))

Member Lahel Direction Start Maonitude~k/ft.Fl End Maanitude~k/ft.Fl Start Location~ft.%1 End Locationfft.%1

1 CROSSDIAG1 Z .025 .025 0 0
2 CROSSDIAG2 Z .025 .025 0 0
3 CROSSDIAG3 Z .025 .025 0 0
4 CROSSDIAG4 Z .025 .025 0 0
5 CROSSDIAG5 Z .019 .019 0 0
6 CROSSDIAG6 Z .019 .019 0 0
7 CROSSDIAG7 Z .025 .025 0 0
8 CROSSDIAG8 Z .025 .025 0 0
9 HORZ1 Z .025 .025 0 0
10 HORZ2 Z .025 .025 0 0
11 HORZ3 Z .025 .025 0 0
12 HORZ4 Z .025 .025 0 0
13 HORZ5 Z .025 .025 0 0
14 HORZ6 Z .025 .025 0 0
15 HORZ7 Z .025 .025 0 0
16 HORZ8 Z .025 .025 0 0
17 HORZ9 Z .025 .025 0 0
18 HORZ10 Z .025 .025 0 0
19 HORZ11 Z .025 .025 0 0
20 LEG1 Z .038 .038 0 20
21 LEG1 Z .044 .044 20 40
22 LEG1 Z .049 .049 40 60
23 LEG2 Z .038 .038 0 20
24 LEG2 Z .044 .044 20 40
25 LEG2 Z .049 .049 40 60
26 LEG2 Z .028 .028 0 0
27 LEG W PLT1 Z .04 .04 0 0
28 LEG W PLT2 Z .04 .04 0 0
29 Mast1 Z .018 .018 0 0
30 Mast1 Z .015 .015 0 0
31 Mast2 Z .024 .024 0 0
32 Mast2 Z .015 .015 0 0
33 Mast3 Z .028 .028 0 0
34 Mast3 Z .015 .015 0 0
35 Mast4 Z .03 .03 0 0
36 Mast4 Z .021 .021 0 20
37 WT1 Z .028 .028 0 0
38 WT2 Z .028 .028 0 0
39 WT3 Z .028 .028 0 0
40 WT4 Z .028 .028 0 0
41 WT5 Z .028 .028 0 0
42 WT6 Z .028 .028 0 0
43 W T7 Z .028 .028 0 0
44 W T8 Z .028 .028 0 0
45 W T9 Z .028 .028 0 0
46 WT10 Z .028 .028 0 0
47 WT11 Z .028 .028 0 0
48 WT12 Z .028 .028 0 0
49 WT13 Z .028 .028 0 0
50 W T 14 Z .028 .028 0 0
51 WT15 Z .028 .028 0 0
52 WT16 Z .028 .028 0 0
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Member Distributed Loads (BLC 6 : TIA/EIA Wind with Ice(+Z)) (Continued)

Member Label Direction Start Magnitudefk/ft,Fl End Magnitude~k/ft.Fl Start Location~ft,%1 End Locationlft.%1
53 WT17 Z .028 .028 0 0
54 W T 18 Z .028 .028 0 0
55 W T 19 Z .028 .028 0 0
56 W T20 Z .028 .028 0 0

Member Distributed Loads (BLC 7 : TIA/E/A Wind (+Z))

Member Label Direction Start Maanitudefk/ft.Fl End Maanitudefklft.Fl Start Locationfft.%1 End Locationfft.%1
1 CROSSDIAG1 Z .028 .028 0 0
2 CROSSDIAG2 Z .028 .028 0 0
3 CROSSDIAG3 Z .028 .028 0 0
4 CROSSDIAG4 Z .028 .028 0 0
5 CROSSDIAG5 Z .019 .019 0 0
6 CROSSDIAG6 Z .019 .019 0 0
7 CROSSDIAG7 Z .028 .028 0 0
8 CROSSDIAG8 Z .028 .028 0 0
9 HORZ1 Z .028 .028 0 0
10 HORZ2 Z .028 .028 0 0
11 HORZ3 Z .028 .028 0 0
12 HORZ4 Z .028 .028 0 0
13 HORZ5 Z .028 .028 0 0
14 HORZ6 Z .028 .028 0 0
15 HORZ7 Z .028 .028 0 0
16 HORZ8 Z .028 .028 0 0
17 H O RZ9 Z .028 .028 0 0
18 HORZ10 Z .028 .028 0 0
19 HORZ11 Z .028 .028 0 0
20 LEG1 Z .046 .046 0 20
21 LEG1 Z .053 .053 20 40
22 LEG1 Z .058 .058 40 60
23 LEG2 Z .046 .046 0 20
24 LEG2 Z .053 .053 20 40
25 LEG2 Z .058 .058 40 60
26 LEG2 Z .034 .034 0 0
27 LEG W PLT1 Z .049 .049 0 0
28 LEG W PLT2 Z .049 .049 0 0
29 Mast1 Z .022 .022 0 0
30 Mast1 Z .016 .016 0 0
31 Mast2 Z .03 .03 0 0
32 Mast2 Z .016 .016 0 0
33 Mast3 Z .035 .035 0 0
34 Mast3 Z .016 .016 0 0
35 Mast4 Z .038 .038 0 0
36 Mast4 Z .023 .023 0 20
37 WT1 Z .032 .032 0 0
38 WT2 Z .032 .032 0 0
39 W T3 Z .032 .032 0 0
40 W T4 Z .032 .032 0 0
41 WT5 Z .032 .032 0 0
42 WT6 Z .032 .032 0 0
43 WT7 Z .032 .032 0 0
44 WT8 Z .032 .032 0 0
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Member Distributed Loads (BLC 7 : TIA/EIA Wind (+Z)) (Continued)

Mamhar I ahal Ilirartinn Start ~Aannitnria~k/ff Fl Fnri ~~annifiiriefk/ff Fl Rtart I nratinnfft ~/1 Fnri I nratinn~ft 6J7

45 W T9 Z .032 .032 0 0
46 WT10 Z .032 .032 0 0
47 WT11 Z .032 .032 0 0
48 WT12 Z .032 .032 0 0
49 WT13 Z .032 .032 0 0
50 WT14 Z .032 .032 0 0
51 WT15 Z .032 .032 0 0
52 WT16 Z .032 .032 0 0
53 WT17 Z .032 .032 0 0
54 WT18 Z .032 .032 0 0
55 WT19 Z .032 .032 0 0
56 WT20 Z .032 .032 0 0

Basic Load Cases

RI R. fleecrintinn (:atannni X C;ra Y (era 7 (~rav .Inin4 Pnin4 Ilictrih Araa/ CnrFac

1 Self Wei ht None -1
2 Wei ht of E ui ment None 31 8
3 Wei ht of Ice None 31 55
4 TIA/EIA Wind with Ice +X None 13 33
5 TIA/ElA Wind +X None 13 33
6 TIA/EIA Wind with Ice +Z None 13 56
7 TIA/EIA Wind +Z None 13 56

Load Combinations
Ilacrrinfinn Cnlvo PI'Iclfa RR:CC R Fa RI ('. Fa RI (: Fa R Fa R Fa R F~ R F~ R F~

~ TIA/EIA Wind +Ice in +X Dire... Y2S 1 1 2 1 3 1 4 1
2 TIA/EIA Wind in +X Direction Yes 1 1 2 1 5 1
3 TIA/ElA Wind +Ice in +Z Direc... Yes 1 1 2 1 3 1 6 1
4 TIA/EIA Wind in +Z Direction Yes 1 1 2 1 7 1
5 TIA/EIA Wind +Ice in -Z' Direc.. Yes 1 1 2 1 3 1 6 -1
6 TIA/EIA Wind in -Z' Direction Yes 1 1 2 1 7 -1
7 Self Wei ht 1 1

Envelope Member Section Forces
nno~„hor cow n~~~u~i i c ~~ cho~~ i c ~ choir i r T~r~~ nor i r ~ " nn., i r ~_~ nn., ~ r

~ CROSSDI... 1 m~ 2.347 4 .098 1 .213 6 .002 6 0 1 0 1
2 min -$.056 2 .071 2 -.213 4 -.002 4 0 1 0 1
3 2 m~ 2.328 4 .049 1 .106 6 .002 6 .58 5 .287 6
4 m~~ -8.075 2 .035 2 -.106 4 -.002 4 -.287 4 -.58 3
5 3 m~ 2.31 4 0 1 0 1 .002 6 .773 5 .383 6
6 min -8.093 2 0 1 0 1 -.002 4 -.383 4 -.773 3
7 4 m~ 2.292 4 -.035 6 .106 4 .002 6 .58 5 .287 6
g min -8,111 2 -.049 3 -.106 6 -.002 4 -.287 4 -.58 3
9 5 m~ 2.274 4 -.071 6 .213 4 .002 6 0 1 0 1
10 m~~ -8.13 2 -.098 3 -.213 6 -.002 4 0 1 0 1
11 CROSSDI... 1 m~ 8.547 2 .098 1 .213 6 .001 4 0 1 0 1
~2 min -5.01 6 .071 4 -.213 4 -.001 6 0 1 0 1
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Envelope Member Section Forces (Continued)

Member Sec Axialfkl LC v Shear... LC z Shear... LC Torque... LC v-v Mo... LC z-z Mo... LC
13 2 m~ 8.565 2 .049 1 .106 6 .001 4 .58 5 .287 6
14 min x.,992 6 .035 4 -.106 4 -.001 6 -.287 4 -.58 3
15 3 m~ 8.584 2 0 1 0 1 .001 4 .773 5 .383 6
16 min -4.974 6 0 1 0 1 -.001 6 -.383 4 -.773 3
17 4 m~ 8.602 2 -.035 2 .106 4 .001 4 .58 5 .287 6
~ g min -4.955 6 -.049 3 -.106 6 -.001 6 -.287 4 -.58 3
19 5 m~ 8.62 2 -.071 2 .213 4 .001 4 0 1 0 1
20 min -4.937 6 -.098 3 -.213 6 -.001 6 0 1 0 1
21 CROSSDI... '~ max 1.495 6 .098 3 .213 6 .001 6 0 1 0 1
22 min -13.338 2 .071 2 -.213 4 -.001 4 0 1 0 1
23 2 m~ 1.477 6 .049 3 .106 6 .001 6 .58 5 .287 6
24 min -13.356 2 .035 2 -.106 4 -.001 4 -.287 4 -.58 3
25 3 m~ 1.459 6 0 1 0 1 .001 6 .773 5 .383 6
2g min -13.374 2 0 1 0 1 -.001 4 -.383 4 -.773 3
27 4 m~ 1.44 6 -.035 4 .106 4 .001 6 .58 5 .287 6
28 min -13.393 2 -.049 1 -.106 6 -.001 4 -.287 4 -.58 3
29 5 m~ 1.422 6 -.071 4 .213 4 .001 6 0 1 0 1
30 min -13.411 2 -.098 1 -.213 6 -.001 4 0 1 0 1
31 CROSSDI... 1 m~ 13.485 2 .098 5 .213 6 0 4 0 1 0 1
32 min -2.76 6 .071 4 -.213 4 0 6 0 1 0 1
33 2 m~ 13.503 2 .049 5 .106 6 0 4 .58 5 .287 6
34 min -2.742 6 .035 4 -.106 4 0 6 -.287 4 -.58 3
35 3 m~ 13.521 2 0 1 0 1 0 4 .773 5 .383 6
36 m~~ -2.724 6 0 1 0 1 0 6 -.383 4 -.773 3
37 4 m~ 13.54 2 -.035 6 .106 4 0 4 .58 5 .287 6
38 m~~ -2.706 6 -.049 1 -.106 6 0 6 -.287 4 -.58 3
39 5 m~ 13.558 2 -.071 6 .213 4 0 4 0 1 0 1
40 min _2,687 6 -.098 1 -.213 6 0 6 0 1 0 1
41 CROSSDI... 1 m~ 8.009 6 .068 1 .18 5 0 6 0 1 0 1
42 min -12.974 2 .048 2 -.18 4 0 4 0 1 0 1
43 2 m~ 7.985 6 .034 1 .09 5 0 6 .622 5 .33 6
44 m~~ -12.998 2 .024 2 -.09 4 0 4 -.33 4 -.622 3
45 3 m~ 7.961 6 0 1 0 1 0 6 .83 5 .44 6
46 min -13.022 2 0 1 0 1 0 4 -.44 4 -.83 3
47 4 m~ 7.938 6 -.024 6 .09 3 0 6 .622 5 .33 6
48 min -13.045 2 -.034 3 -.09 6 0 4 -.33 4 -.622 3
49 5 m~ 7.914 6 -.048 6 .18 3 0 6 0 1 0 1
50 min -13.069 2 -.068 3 -.18 6 0 4 0 1 0 1
51 CROSSDI... 1 m~ 14.5 2 .068 5 .18 5 0 4 0 1 0 1
52 min -3.503 4 .048 2 -.18 3 0 6 0 1 0 1
53 2 m~ 14.524 2 .034 5 .09 5 0 4 .622 5 .33 6
54 min -3.479 4 .024 2 -.09 3 0 6 -.33 4 -.622 3
55 3 m~ 14.548 2 0 1 0 1 0 4 .83 5 .44 6
56 min -3.456 4 0 1 0 1 0 6 -.44 4 -.83 3
57 4 m~ 14.571 2 -.024 6 .09 4 0 4 .622 5 .33 6
58 min -3.432 4 -.034 1 -.09 6 0 6 -.33 4 -.622 3
59 5 m~ 14.595 2 -.048 6 .18 4 0 4 0 1 0 1
60 min -3.408 4 -.068 1 -.18 6 0 6 0 1 0 1
61 CROSSDI... 1 m~ 0 5 .098 1 0 5 .001 2 0 1 0 1
62 min -26.518 2 0 5 -.464 4 0 4 0 1 0 1
63 2 m~ 0 5 .049 1 0 5 .001 2 .428 1 0 5
64 m~~ -26.597 2 0 5 -.232 4 0 4 -1.727 4 -2.346 4
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Envelope Member Section Forces (Continued)

Member Sec Axial k LC Shear... LC z Shear... LC Tor ue ... LC ~y Mo... LC z-z Mo... LC

-Om000000 ~ ~ 0000
.. --~ .. .00~0000~0~0 

-Om0000~0 ~ ~ 0000

--~~0 ~' ' 000~0~0~0

• ' -Om0000 ' • ' 0 ~ ~ 00000

m--~~0 ~' ~ 000000000
m - • ~ Om00 ~' ~ 000000000
m--~~000~0000000

-Om00 ~ ' ' 000000000
m--~~~Q0~000~0~0 

-Om0~0000000~00
m--~~0000000~0~0

m-Om000~~0000000

--~ 0 ~' ' 000000 ' • 0

m-Om0000~0000000

--~ , . 0 ~' ~ 00000000

m~Om~O ~' ~ 00000000

m--~ 0~0~0 ~ ~ 00000

m-~m~~~~~~~~ ~~~ 

-~m~~~~~0~ ̀0~~~0

m--~~~~~~~ ~ ~ ~~~~~

m-~m • • . ~ 
1, . 
~ ~ ~ 0~0~~~0

m--~~~~~ 1 • ~ 1 1 ~~~~~

m--~~~ 1~• ~ 1• ~ 1 1 ~~~~~

~~~m~~ ~ ~ ' ~~~~ '~~~~~

--~ ' • ' 0~~ 1 • ~ 1 1 O~O~O

1 • --~ ' • ~0~~0 ~ ~ 0~0 • • O 

-~m~~~~ ~ ~ ~~~~~~~
1 : --~ ' • • 0 ~' ~ ~ ~ ~ 0 ~ ~ O~O~O

~ ~ -~m~~~~~~~~~~~~ 

--~~~~~ 1 • ~ 1 1 ~~~~~
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T E c x N o ~ o c i e s Model Name 82' Sign Structure with 111' Pipe Mast

Envelope Member Section Forces (Continued)

M P.IIIIIP.f Sar. Axial~kl LC v Shear... LC z Shear... LC Torauef... LC v-v Mo... LC z-z Mo... LC___- -- -
117 4 m~ 3.999 4 -.035 2 .095 4 0 6 .477 5 .212 6
118 min -4.155 6 -.049 1 -.095 6 -.001 2 -.212 4 -.477 3
119 5 m~ 4 4 -.071 2 .189 4 0 6 0 1 0 1
120 min -4.154 6 -.098 1 -.189 6 -.001 2 0 1 0 1
121 HORZ5 1 m~ 2.143 4 .098 1 .189 6 0 6 0 1 0 1
X22 min -2.026 2 .071 2 -.189 4 -.002 2 0 1 0 1
123 2 m~ 2.142 4 .049 1 .095 6 0 6 .477 5 .212 6
124 min _2.027 2 .035 2 -.095 4 -.002 2 -.212 4 -.477 3
125 3 m~ 2.141 4 0 1 0 1 0 6 .636 5 .283 6
126 min _2,029 2 0 1 0 1 -.002 2 -.283 4 -.636 3
127 4 m~ 2.14 4 -.035 6 .095 4 0 6 .477 5 .212 6
128 min -2,03 2 -.049 5 -.095 6 -.002 2 -.212 4 -.477 3
129 5 m~ 2.138 4 -.071 6 .189 4 0 6 0 1 0 1
130 min -2.031 2 -.098 3 -.189 6 -.002 2 0 1 0 1
131 HORZ6 1 m~ 7.21 2 .098 3 .189 6 0 6 0 1 0 1
132 min -3.015 6 .071 4 -.189 4 -.002 2 0 1 0 1
133 2 m~ 7.211 2 .049 3 .095 6 0 6 .477 5 .212 6
134 min -3.014 6 .035 4 -.095 4 -.002 2 -.212 4 -.477 3
135 3 m~ 7.212 2 0 1 0 1 0 6 .636 5 .283 6
136 min -3.012 6 0 1 0 1 -.002 2 -.283 4 -.636 3
137 4 m~ 7.213 2 -.035 2 .095 4 0 6 .477 5 .212 6
138 min -3.011 6 -.049 1 -.095 6 -.002 2 -.212 4 -.477 3
139 5 m~ 7.215 2 -.071 2 .189 4 0 6 0 1 0 1
140 min -3.01 6 -.098 1 -.189 6 -.002 2 0 1 0 1
141 HORZ7 1 m~ 1.808 6 .098 1 .189 6 0 6 0 1 0 1
142 min _2,g6 2 .071 4 -.189 4 -.002 2 0 1 0 1
143 2 m~ 1.807 6 .049 1 .095 6 0 6 .477 5 .212 6
144 min -2.862 2 .035 4 -.095 4 -.002 2 -.212 4 -.477 3
145 3 m~ 1.805 6 0 1 0 1 0 6 .636 5 .283 6
146 min -2.863 2 0 1 0 1 -.002 2 -.283 4 -.636 3
147 4 m~ 1.804 6 -.035 2 .095 4 0 6 .477 5 .212 6
148 min -2,864 2 -.049 3 -.095 6 -.002 2 -.212 4 -.477 3
149 5 m~ 1.803 6 -.071 2 .189 4 0 6 0 1 0 1
150 min -2.865 2 -.098 3 -.189 6 -.002 2 0 1 0 1
151 HORZ8 1 m~ 3.92 2 .098 5 .189 6 0 6 0 1 0 1
152 min -.61 4 .071 2 -.189 4 -.002 2 0 1 0 1
153 2 m~ 3.921 2 .049 5 .095 6 0 6 .477 5 .212 6
154 m~~ -.608 4 .035 2 -.095 4 -.002 2 -.212 4 -.477 3
155 3 m~ 3.922 2 0 1 0 1 0 6 .636 5 .283 6
156 m~~ -.607 4 0 1 0 1 -.002 2 -.283 4 -.636 3
157 4 m~ 3.923 2 -.035 4 .095 4 0 6 .477 5 .212 6
158 min -.606 4 -.049 1 -.095 6 -.002 2 -.212 4 -.477 3
159 5 m~ 3.925 2 -.071 4 .189 4 0 6 0 1 0 1
160 min -.604 4 -.098 1 -.189 6 -.002 2 0 1 0 1
161 HORZ9 1 m~ 2.323 6 .098 3 .189 6 0 6 0 1 0 1
162 min _1.872 2 .071 2 -.189 4 -.002 2 0 1 0 1
163 2 m~ 2.321 6 .049 3 .095 6 0 6 .477 5 .212 6
164 min -1.873 2 .035 2 -.095 4 -.002 2 -.212 4 -.477 3
165 3 m~ 2.32 6 0 1 0 1 0 6 .636 5 .283 6
166 min _1.874 2 0 1 0 1 -.002 2 -.283 4 -.636 3
167 4 m~ 2.319 6 -.035 4 .095 4 0 6 .477 5 .212 6
168 m~~ -1.876 2 -.049 1 -.095 6 -.002 2 -.212 4 -.477 3
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Envelope Member Section Forces (Continued)

Mamhar Sar. Axialfkl I.0 v Shear... LC z Sf~ear... LC Toraue~... LC v-v Mo... LC z-z Mo... LC

169 5 m~ 2.318 6 -.071 4 .189 4 0 6 0 1 0 1
170 min -1.877 2 -.098 1 -.189 6 -.002 2 0 1 0 1
171 HORZ10 1 m~ 2.389 2 .098 3 .189 6 0 6 0 1 0 1
172 min -1.766 4 .071 6 -.189 4 -.002 2 0 1 0 1
173 2 m~ 2.39 2 .049 3 .095 6 0 6 .477 5 .212 6
174 min -1.765 4 .035 6 -.095 4 -.002 2 -.212 4 -.477 3
175 3 m~ 2.391 2 0 1 0 1 0 6 .636 5 .283 6
176 min -1.764 4 0 1 0 1 -.002 2 -.283 4 -.636 3
177 4 m~ 2.393 2 -.035 2 .095 4 0 6 .477 5 .212 6
178 min -1.762 4 -.049 1 -.095 6 -.002 2 -.212 4 -.477 3
179 5 m~ 2.394 2 -.071 2 .189 4 0 6 0 1 0 1
180 min -1.761 4 -.098 1 -.189 6 -.002 2 0 1 0 1
181 HORZ11 1 m~ 6.59 6 .212 5 .19 6 .235 6 .22 4 2.541 6
~ 82 min -5.314 4 .123 2 -.19 4 -.795 2 -.224 6 -1.638 4
183 2 m~ 6.59 6 .12 5 .096 6 .235 6 .259 6 2.024 6
184 min -5.314 4 .044 2 -.095 4 -.795 2 -.261 4 -2.13 4
185 3 m~ 6.59 6 .035 6 .001 6 .235 6 .423 6 1.774 6
186 min -5.314 4 -.036 1 -.005 2 -.795 2 -.423 4 -2.355 4
187 4 m~ 6.59 6 -.044 6 .094 4 .235 6 .268 6 1.79 6
~ gg min -5.314 4 -.129 1 -.093 6 -.795 2 -.266 4 -2.314 4
189 5 m~ 6.59 6 -.123 6 .188 4 .235 6 .21 4 2.071 6
190 min -5.314 4 -.221 1 -.188 6 -.795 2 -.206 6 -2.008 4
191 LEG1 1 m~ 240.98 6 14.901 6 3.461 4 .028 2 10.485 4 224.94$ 6
~ 92 min -221.205 4 -15.042 4 -3.538 6 -.003 4-13.065 2-228.24$ 4

193 2 max 197.238 6 6.244 6 1.473 2 .03 2 4.567 4 95.634 6
194 min -181.583 4 -6.215 4 -.284 6 -.006 6 -4.451 6 -98.738 4
195 3 m~ 142.58 6 1.314 6 .508 4 .033 2 2.157 4 48.593 6
196 min -125.044 4 -1.162 4 -3.402 2 -.011 6 -3.197 6 -53.679 4
197 4 m~ 93.522 6 1.015 2 .846 2 .055 2 2.468 2 35.653 6
~ gg min _79.089 4 -.546 4 -.464 4 -.022 6 -.923 6-37.804 4
199 5 m~ 7.757 3 5.693 6 13.18 6 .065 2 5.081 6 32.47 6
200 m~~ -1.972 2 -5.692 4 -12.525 4 -.023 6 -3.277 4 -32.051 4
201 LEGZ 1 max 242.529 6 16.514 6 4.014 6 .027 2 12.281 6 234.387 g

2p2 min -219.406 4 -16.682 4 -3.882 4 -.014 6 -13.141 2 -236.301 4

203 2 max 199.147 6 6.024 6 1.196 2 .029 2 3.729 6 99.588 6
204 min -180.878 4 -6.303 4 -.007 4 -.01 6 -3.679 4 -97.739 4
205 3 max 146.032 6 .889 6 2.277 6 .034 2 2.754 2 55.92 6
206 min -128.085 4 -1.081 4 -3.524 2 -.008 6 -1.738 4 -50.968 4
207 4 m~ 93.921 6 .733 6 .429 2 .055 2 2.247 2 35.451 6
208 min _78,615 4 -.743 2 .048 5 -.01 6 -.494 4 -33.321 4
209 5 m~ 32.006 2 5.688 6 13.478 4 .065 2 4.016 4 31.53 6
210 min 2.768 6 -5.689 4 -13.18 6 -.014 6 -4.142 6 -31.948 4
211 LEG_W_P.. ~ max 253.734 6 19.977 6 5.261 6 .026 2 114.276 2 583.471 6

2~2 min -226.087 4 -19.993 4 -14.829 2 -.005 4 -30.205 6 -588.341 4

213 2 max 252.805 6 19.726 6 5.261 6 .026 2 39.196 2 481.73 6
214 min -227.016 4 -19.742 4 -14.47 2 -.005 4 -3.241 6 -486.522 4

215 3 max 251.876 6 19.475 6 5.261 6 .026 2 23.722 6 381.276 g

216 min -227.945 4 -19.49 4 -14.112 2 -.005 4 -34.045 2 -385.99 4
217 4 max 241.909 6 15.152 6 3.461 4 .028 2 7.789 6 301.958 g
2~ g min -220.276 4 -15.293 4 -3.538 6 -.003 4-26.498 2-305.981 4

219 5 m~ 240.98 6 14.901 6 3.461 4 .028 2 10.485 4 224.948 6

22p min -221.205 4 -15.042 4 -3.538 6 -.003 4 -13.065 2 -22$.24$ 4
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22~ LEG_W_P.. ~ max 256.411 6 21.823 6 5.091 4 .026 2 113.218 2 628.415 6

222 min -224.159 4 -21.836 4 -14.397 2 -.016 6 -26.699 4 -632.149 4

223 2 max 255.333 6 21.572 6 5.091 4 .026 2 39.431 2 517.216 g

224 min -225.237 4 -21.585 4 -14.397 2 -.016 6 -.608 4 -520.883 4

225 3 max 254.255 6 21.321 6 5.091 4 .026 2 25.482 4 407.303 g

22g min -226.314 4 -21.334 4 -14.397 2 -.016 6 -34.355 2 -410.905 4

227 4 max 243.607 6 16.765 6 4.014 6 .027 2 7.828 4 319.663 g

22g min -218.328 4 -16.933 4 -3.882 4 -.014 6 -25.858 2 -322.44 4
22g 5 max 242.529 6 16.514 6 4.014 6 .027 2 12.281 6 234.387 g

230 min -219.406 4 -16.682 4 -3.882 4 -.014 6 -13.141 2 -236.307 4

231 WT1 1 m~ 13.254 6 .148 4 .162 1 .003 6 0 1 0 1
232 min -24.026 2 -.148 6 .011 6 -.003 4 0 1 0 1
233 2 m~ 13.204 6 .074 4 .081 1 .003 6 .306 1 .279 6
234 min -23.997 2 -.074 6 .005 6 -.003 4 .02 6 -.279 4
235 3 m~ 13.154 6 0 1 0 1 .003 6 .408 1 .372 6
236 min _23.969 2 0 1 0 1 -.003 4 .027 6 -.372 4
237 4 m~ 13.104 6 .074 6 -.005 6 .003 6 .306 1 .279 6
238 min -23.941 2 -.074 4 -.081 1 -.003 4 .02 6 -.279 4
239 5 m~ 13.055 6 .148 6 -.011 6 .003 6 0 1 0 1
240 min _23.913 2 -.148 4 -.162 1 -.003 4 0 1 0 1
241 WT2 1 m~ 24.832 2 .148 4 .113 3 .003 4 0 1 0 1
242 min -13.418 4 -.148 6 -.045 2 -.003 6 0 1 0 1
243 2 m~ 24.912 2 .074 4 .056 3 .003 4 .214 3 .279 6
244 min -13.416 4 -.074 6 -.023 2 -.003 6 -.086 2 -.279 4
245 3 m~ 24.992 2 0 1 0 1 .003 4 .285 3 .372 6
246 min _~ 3.415 4 0 1 0 1 -.003 6 -.114 2 -.372 4
247 4 m~ 25.071 2 .074 6 .023 2 .003 4 .214 3 .279 6
248 min -13.413 4 -.074 4 -.056 3 -.003 6 -.086 2 -.279 4
249 5 m~ 25.151 2 .148 6 .045 2 .003 4 0 1 0 1
250 min -13.411 4 -.148 4 -.113 3 -.003 6 0 1 0 1
251 WT3 1 m~ 28.835 2 .148 4 .045 2 .001 4 0 1 0 1
252 min _18.233 6 -.148 6 -.113 5 -.001 6 0 1 0 1
253 2 m~ 28.755 2 .074 4 .023 2 .001 4 .086 2 .279 6
254 min -18.235 6 -.074 6 -.056 5 -.001 6 -.214 5 -.279 4
255 3 m~ 28.676 2 0 1 0 1 .001 4 .114 2 .372 6
256 min _18.237 6 0 1 0 1 -.001 6 -.285 5 -.372 4
257 4 m~ 28.596 2 .074 6 .056 5 .001 4 .086 2 .279 6
25g min _18.238 6 -.074 4 -.023 2 -.001 6 -.214 5 -.279 4
259 5 m~ 28.516 2 .148 6 .113 5 .001 4 0 1 0 1
260 min -18.24 6 -.148 4 -.045 2 -.001 6 0 1 0 1
261 WT4 1 m~ 18.318 4 .148 4 .162 1 .001 6 0 1 0 1
262 min -2g,65 2 -.148 6 .011 4 -.001 4 0 1 0 1
263 2 m~ 18.268 4 .074 4 .081 1 .001 6 .306 1 .279 6
264 m~~ -29.622 2 -.074 6 .005 4 -.001 4 .02 4 -.279 4
265 3 m~ 18.218 4 0 1 0 1 .001 6 .408 1 .372 6
266 min _28,594 2 0 1 0 1 -.001 4 .027 4 -.372 4
267 4 m~ 18.169 4 .074 6 -.005 4 .001 6 .306 1 .279 6
268 m~~ -29.565 2 -.074 4 -.081 1 -.001 4 .02 4 -.279 4
269 5 m~ 18.119 4 .148 6 -.011 4 .001 6 0 1 0 1
270 m~~ -29.537 2 -.148 4 -.162 1 -.001 4 0 1 0 1
271 WT5 1 m~ 40.428 6 .148 4 -.011 6 .003 6 0 1 0 1
272 m~~ -40.485 4 -.148 6 -.162 1 -.003 4 0 1 0 1
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273 2 m~ 40.477 6 .074 4 -.005 6 .003 6 -.02 6 .279 6
274 min -40.484 4 -.074 6 -.081 1 -.003 4 -.306 1 -.279 4
275 3 m~ 40.527 6 0 1 0 1 .003 6 -.027 6 .372 6
276 min -40.482 4 0 1 0 1 -.003 4 -.408 1 -.372 4
277 4 m~ 40.577 6 .074 6 .081 1 .003 6 -.02 6 .279 6
278 m~~ -40.48 4 -.074 4 .005 6 -.003 4 -.306 1 -.279 4
279 5 m~ 40.627 6 .148 6 .162 1 .003 6 0 1 0 1
280 min -40.479 4 -.148 4 .011 6 -.003 4 0 1 0 1
281 WT6 1 m~ 45.564 6 .148 4 .113 3 .002 4 0 1 0 1
2g2 min -44.59 4 -.148 6 -.045 2 -.002 6 0 1 0 1
283 2 m~ 45.613 6 .074 4 .056 3 .002 4 .214 3 .279 6
284 min -44.589 4 -.074 6 -.023 2 -.002 6 -.086 2 -.279 4
285 3 m~ 45.663 6 0 1 0 1 .002 4 .285 3 .372 6
286 min -44.587 4 0 1 0 1 -.002 6 -.114 2 -.372 4
287 4 m~ 45.713 6 .074 6 .023 2 .002 4 .214 3 .279 6
288 min ..44.585 4 -.074 4 -.056 3 -.002 6 -.086 2 -.279 4
289 5 m~ 45.763 6 .148 6 .045 2 .002 4 0 1 0 1
290 m~~ -44.583 4 -.148 4 -.113 3 -.002 6 0 1 0 1
291 WT7 1 m~ 32.26 4 .148 4 .045 2 .002 4 0 1 0 1
2g2 min -32.035 6 -.148 6 -.113 5 -.003 6 0 1 0 1
293 2 m~ 32.21 4 .074 4 .023 2 .002 4 .086 2 .279 6
2g4 min -32.037 6 -.074 6 -.056 5 -.003 6 -.214 5 -.279 4
295 3 m~ 32.16 4 0 1 0 1 .002 4 .114 2 .372 6
2g6 min -32.038 6 0 1 0 1 -.003 6 -.285 5 -.372 4
297 4 m~ 32.111 4 .074 6 .056 5 .002 4 .086 2 .279 6
298 min _32.04 6 -.074 4 -.023 2 -.003 6 -.214 5 -.279 4
299 5 m~ 32.061 4 .148 6 .113 5 .002 4 0 1 0 1
300 min -32.042 6 -.148 4 -.045 2 -.003 6 0 1 0 1
301 WT8 1 m~ 36.347 4 .148 4 .162 1 .002 2 0 1 0 1
302 min -37.11 6 -.148 6 .011 4 -.002 4 0 1 0 1
303 2 m~ 36.298 4 .074 4 .081 1 .002 2 .306 1 .279 6
304 min _37.111 6 -.074 6 .005 4 -.002 4 .02 4 -.279 4
305 3 m~ 36.248 4 0 1 0 1 .002 2 .408 1 .372 6
306 min -37.113 6 0 1 0 1 -.002 4 .027 4 -.372 4
307 4 m~ 36.198 4 .074 6 -.005 4 .002 2 .306 1 .279 6
308 min -37.115 6 -.074 4 -.081 1 -.002 4 .02 4 -.279 4
309 5 m~ 36.148 4 .148 6 -.011 4 .002 2 0 1 0 1
310 min -37.117 6 -.148 4 -.162 1 -.002 4 0 1 0 1
311 WT9 1 m~ 43.099 6 .148 4 .045 2 0 4 0 1 0 1
312 min -42.42 4 -.148 6 -.113 3 -.005 2 0 1 0 1
313 2 m~ 43.049 6 .074 4 .023 2 0 4 .086 2 .279 6
314 min -42.422 4 -.074 6 -.056 3 -.005 2 -.214 3 -.279 4
315 3 m~ 42.999 6 0 1 0 1 0 4 .114 2 .372 6
316 m~~ -42.423 4 0 1 0 1 -.005 2 -.285 3 -.372 4
317 4 m~ 42.95 6 .074 6 .056 3 0 4 .086 2 .279 6
318 min -42.425 4 -.074 4 -.023 2 -.005 2 -.214 3 -.279 4
319 5 m~ 42.9 6 .148 6 .113 3 0 4 0 1 0 1
320 min _42.427 4 -.148 4 -.045 2 -.005 2 0 1 0 1
321 WT10 1 m~ 39.032 6 .148 4 .162 1 .003 6 0 1 0 1
322 min -39.465 4 -.148 6 .011 6 -.005 2 0 1 0 1
323 2 m~ 38.982 6 .074 4 .081 1 .003 6 .306 1 .279 6
324 min -39.466 4 -.074 6 .005 6 -.005 2 .02 6 -.279 4
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325 3 m~ 38.932 6 0 1 0 1 .003 6 .408 1 .372 6
326 min -39.468 4 0 1 0 1 -.005 2 .027 6 -.372 4
327 4 m~ 38.883 6 .074 6 -.005 6 .003 6 .306 1 .279 6
328 min -39.47 4 -.074 4 -.081 1 -.005 2 .02 6 -.279 4
329 5 m~ 38.833 6 .148 6 -.011 6 .003 6 0 1 0 1
330 min -39.472 4 -.148 4 -.162 1 -.005 2 0 1 0 1
331 WT11 1 m~ 36.245 4 .148 4 .113 5 .004 2 0 1 0 1
332 min -35.935 6 -.148 6 -.045 2 -.002 6 0 1 0 1
333 2 m~ 36.295 4 .074 4 .056 5 .004 2 .214 5 .279 6
334 m~~ -35.933 6 -.074 6 -.023 2 -.002 6 -.086 2 -.279 4
335 3 m~ 36.344 4 0 1 0 1 .004 2 .285 5 .372 6
336 m~~ -35.932 6 0 1 0 1 -.002 6 -.114 2 -.372 4
337 4 m~ 36.394 4 .074 6 .023 2 .004 2 .214 5 .279 6
338 min -35.93 6 -.074 4 -.056 5 -.002 6 -.086 2 -.279 4
339 5 m~ 36.444 4 .148 6 .045 2 .004 2 0 1 0 1
340 min -35.928 6 -.148 4 -.113 5 -.002 6 0 1 0 1
341 WT12 1 m~ 39.472 4 .148 4 .162 1 .004 2 0 1 0 1
342 min -40.107 6 -.148 6 .011 4 0 4 0 1 0 1
343 2 m~ 39.422 4 .074 4 .081 1 .004 2 .306 1 .279 6
344 min -40.108 6 -.074 6 .005 4 0 4 .02 4 -.279 4
345 3 m~ 39.372 4 0 1 0 1 .004 2 .408 1 .372 6
346 m~~ -40.11 6 0 1 0 1 0 4 .027 4 -.372 4
347 4 m~ 39.322 4 .074 6 -.005 4 .004 2 .306 1 .279 6
348 min x.0.112 6 -.074 4 -.081 1 0 4 .02 4 -.279 4
349 5 m~ 39.273 4 .148 6 -.011 4 .004 2 0 1 0 1
350 min -40.113 6 -.148 4 -.162 1 0 4 0 1 0 1
351 WT13 1 m~ 34.064 6 .148 4 .162 1 .002 6 0 1 0 1
352 min -33.096 4 -.148 6 .011 6 -.009 2 0 1 0 1
353 2 m~ 34.014 6 .074 4 .081 1 .002 6 .306 1 .279 6
354 min -33.097 4 -.074 6 .005 6 -.009 2 .02 6 -.279 4
355 3 m~ 33.964 6 0 1 0 1 .002 6 .408 1 .372 6
356 m~~ -33.099 4 0 1 0 1 -.009 2 .027 6 -.372 4
357 4 m~ 33.915 6 .074 6 -.005 6 .002 6 .306 1 .279 6
358 min -33.101 4 -.074 4 -.081 1 -.009 2 .02 6 -.279 4
359 5 m~ 33.865 6 .148 6 -.011 6 .002 6 0 1 0 1
360 min _33.103 4 -.148 4 -.162 1 -.009 2 0 1 0 1
361 WT14 1 m~ 33.903 6 .148 4 .045 2 .003 6 0 1 0 1
362 min -34.459 4 -.148 6 -.113 3 -.009 2 0 1 0 1
363 2 m~ 33.854 6 .074 4 .023 2 .003 6 .086 2 .279 6
364 min _34.461 4 -.074 6 -.056 3 -.009 2 -.214 3 -.279 4
365 3 m~ 33.804 6 0 1 0 1 .003 6 .114 2 .372 6
366 min -34.463 4 0 1 0 1 -.009 2 -.285 3 -.372 4
367 4 m~ 33.754 6 .074 6 .056 3 .003 6 .086 2 .279 6
368 min -34.465 4 -.074 4 -.023 2 -.009 2 -.214 3 -.279 4
369 5 m~ 33.704 6 .148 6 .113 3 .003 6 0 1 0 1
370 min -34.466 4 -.148 4 -.045 2 -.009 2 0 1 0 1
371 WT15 1 m~ 53222 4 .148 4 .045 2 .008 2 0 1 0 1
372 min -53.827 6 -.148 6 -.113 5 -.004 6 0 1 0 1
373 2 m~ 53.172 4 .074 4 .023 2 .008 2 .086 2 .279 6
374 min -53.828 6 -.074 6 -.056 5 -.004 6 -.214 5 -.279 4
375 3 m~ 53.123 4 0 1 0 1 .008 2 .114 2 .372 6
376 min -53.83 6 0 1 0 1 -.004 6 -.285 5 -.372 4
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377 4 m~ 53.073 4 .074 6 .056 5 .008 2 .086 2 .279 6
378 min -53.832 6 -.074 4 -.023 2 -.004 6 -.214 5 -.279 4
379 5 m~ 53.023 4 .148 6 .113 5 .008 2 0 1 0 1
380 min -53.834 6 -.148 4 -.045 2 -.004 6 0 1 0 1
381 WT16 1 m~ 54.567 4 .148 4 .162 1 .008 2 0 1 0 1
382 min -53.666 6 -.148 6 .011 4 0 6 0 1 0 1
383 2 m~ 54.517 4 .074 4 .081 1 .008 2 .306 1 .279 6
384 min -53.668 6 -.074 6 .005 4 0 6 .02 4 -.279 4
385 3 m~ 54.467 4 0 1 0 1 .008 2 .408 1 .372 6
386 min -53.669 6 0 1 0 1 0 6 .027 4 -.372 4
387 4 m~ 54.418 4 .074 6 -.005 4 .008 2 .306 1 .279 6
38g min -53.671 6 -.074 4 -.081 1 0 6 .02 4 -.279 4
389 5 m~ 54.368 4 .148 6 -.011 4 .008 2 0 1 0 1
390 min -53.673 6 -.148 4 -.162 1 0 6 0 1 0 1
391 WT17 1 m~ 52.709 6 .148 4 -.011 6 .008 6 0 1 0 1
392 min -52.24 4 -.148 6 -.162 1 -.011 2 0 1 0 1
393 2 m~ 52.758 6 .074 4 -.005 6 .008 6 -.02 6 .279 6
394 min _52.238 4 -.074 6 -.081 1 -.011 2 -.306 1 -.279 4
395 3 m~ 52.808 6 0 1 0 1 .008 6 -.027 6 .372 6
396 min -52.237 4 0 1 0 1 -.011 2 -.408 1 -.372 4
397 4 m~ 52.858 6 .074 6 .081 1 .008 6 -.02 6 .279 6
398 min -52.235 4 -.074 4 .005 6 -.011 2 -.306 1 -.279 4
399 5 m~ 52.908 6 .148 6 .162 1 .008 6 0 1 0 1
400 m~~ -52.233 4 -.148 4 .011 6 -.011 2 0 1 0 1
401 WT18 1 m~ 52.968 6 .148 4 .113 3 .003 4 0 1 0 1
402 min -53.743 4 -.148 6 -.045 2 -.011 2 0 1 0 1
403 2 m~ 53.017 6 .074 4 .056 3 .003 4 .214 3 .279 6
404 min -53.741 4 -.074 6 -.023 2 -.011 2 -.086 2 -.279 4
405 3 m~ 53.067 6 0 1 0 1 .003 4 .285 3 .372 6
406 min -53.74 4 0 1 0 1 -.011 2 -.114 2 -.372 4
407 4 m~ 53.117 6 .074 6 .023 2 .003 4 .214 3 .279 6
408 min -53.738 4 -.074 4 -.056 3 -.011 2 -.086 2 -.279 4
409 5 m~ 53.167 6 .148 6 .045 2 .003 4 0 1 0 1
410 min -53.736 4 -.148 4 -.113 3 -.011 2 0 1 0 1
411 WT19 1 m~ 23.534 4 .148 4 .045 2 .015 2 0 1 0 1
412 min -24.065 6 -.148 6 -.113 5 -.001 4 0 1 0 1
413 2 m~ 23.485 4 .074 4 .023 2 .015 2 .086 2 .279 6
414 min -24.067 6 -.074 6 -.056 5 -.001 4 -.214 5 -.279 4
415 3 m~ 23.435 4 0 1 0 1 .015 2 .114 2 .372 6
416 min -24.069 6 0 1 0 1 -.001 4 -.285 5 -.372 4
417 4 m~ 23.385 4 .074 6 .056 5 .015 2 .086 2 .279 6
418 min -24.07 6 -.074 4 -.023 2 -.001 4 -.214 5 -.279 4
419 5 m~ 23.336 4 .148 6 .113 5 .015 2 0 1 0 1
420 min -24.072 6 -.148 4 -.045 2 -.001 4 0 1 0 1
421 WT20 1 m~ 25.031 4 .148 4 .162 1 .015 2 0 1 0 1
422 min _24.299 6 -.148 6 .011 4 -.007 6 0 1 0 1
423 2 m~ 24.981 4 .074 4 .081 1 .015 2 .306 1 .279 6
424 min -24.301 6 -.074 6 .005 4 -.007 6 .02 4 -.279 4
425 3 m~ 24.931 4 0 1 0 1 .015 2 .408 1 .372 6
426 min -24.303 6 0 1 0 1 -.007 6 .027 4 -.372 4
427 4 m~ 24.882 4 .074 6 -.005 4 .015 2 .306 1 .279 6
428 min _24,304 6 -.074 4 -.081 1 -.007 6 .02 4 -.279 4
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429 5 m~ 24.832 4 .148 6 -.011 4 .015 2 0 1 0 1
430 min -24.306 6 -.148 4 -.162 1 -.007 6 0 1 0 1
431 Mast1 1 max 494.169 4 5.142 2 2.84 6 .079 2 91.636 4 60.557 2
432 min -466.221 6 -.047 6 -2.812 4 -,022 6 -91.048 6 -.327 6
433 2 max 493.393 4 4.867 2 2.564 6 .079 2 72.25 4 24.274 2
434 min -466.998 6 -.047 6 -2.536 4 -.022 6 -71.457 6 .008 4
435 3 max 492.616 4 4.591 2 2.289 6 .079 2 54.862 4 .358 6
436 min -467.774 6 -.047 6 -2.261 4 -.022 6 -53.864 6 -10.011 2
437 4 max 449.309 4 .017 6 1.542 4 .076 2 49.613 4 .516 6
438 min -425.078 6 -2.557 2 -1.626 6 -.021 6 -48.734 6 -22.541 2
439 5 max 448.532 4 .017 6 1.817 4 .076 2 61.788 4 .394 6
440 min -425.855 6 -2.832 2 -1.902 6 -.021 6 -61.521 6 -3.006 2
441 Mast2 1 max 448.532 4 .017 6 1.817 4 .076 2 61.788 4 .394 6
442 min -425.855 6 -2.832 2 -1.902 6 -.021 6 -61.521 6 -3.006 2
443 2 m~ 342.93 4 .058 6 2.202 6 .07 2 61.37 4 7.567 2
444 min -321.059 6 -.076 2 -2.174 4 -.02 6 -61.318 6 -.036 4
445 3 max 342.193 4 .058 6 1.886 6 .07 2 47.512 4 9.176 2
446 min -321.795 6 -.392 2 -1.858 4 -.02 6 -47.267 6 -.25 6
447 4 max 233.776 4 3.137 2 2.675 6 .058 2 31.96 4 .46 2
448 min -215.207 6 -.017 6 -2.731 4 -.016 6 -31.799 6 -.405 6
449 5 m~ 233.04 4 2.$21 2 2.358 6 .058 2 14.269 4 .13 3
450 min -215.943 6 -.017 6 -2.415 4 -.016 6 -14.497 6 -20.021 2
451 Mast3 1 m~ 233.04 4 2.821 2 2.358 6 .058 2 14.269 4 .13 3
452 min -215.943 6 -.017 6 -2.415 4 -.016 6 -14.497 6 -20.021 2
453 2 m~ 112.67 4 .006 3 10.481 4 .035 2 39.643 4 12.337 2
454 min _g7,572 6 -13.083 2 -10.45 6 -.01 6 -39.974 6 -.174 6
455 3 max 111.934 4 .006 3 10.832 4 .035 2 112.909 4 103.487 2
456 min -gg.308 6 -13.433 2 -10.801 6 -.01 6 -113.023 6 -.06 6
457 4 m~ 7.453 5 5.299 2 5.299 6 0 1 135.031 4 135.031 2
458 min 5.741 4 0 3 -5.299 4 0 1-135.031 6 0 3
459 5 m~ 6.545 5 4.948 2 4.948 6 0 1 99.808 4 99.808 2
460 min 5.005 4 0 3 -4.948 4 0 1-99.808 6 0 3
461 Mast4 1 m~ 6.545 3 4.948 2 4.948 6 0 1 99.808 4 99.808 2
462 min 5.005 6 0 3 -4.948 4 0 1-99.808 6 0 3
463 2 m~ 5.653 3 4.536 2 4.536 6 0 1 67.799 4 67.799 2
464 min 4.282 6 0 3 -4.536 4 0 1-67.799 6 0 3
465 3 m~ 4.762 3 4.124 2 4.124 6 0 1 38.569 4 38.569 2
466 min 3.559 6 0 3 -4.124 4 0 1-38.569 6 0 3
467 4 m~ 3.87 3 3.718 2 3.718 6 0 1 12.117 4 12.117 2
468 min 2,836 6 0 3 -3.718 4 0 1-12.117 6 0 3
469 5 m~ 0 1 0 1 0 1 0 1 0 1 0 1
470 min 0 1 0 1 0 1 0 1 0 1 0 1
471 Horz 12 1 m~ 6.59 6 .192 6 .001 6 .235 6 .201 6 2.541 6
472 min -5.314 4 .121 1 -.005 2 -.795 2 -.206 4 -1.638 4
473 2 m~ 6.59 6 .114 6 .001 6 .235 6 .206 6 2.024 6
474 m~~ -5.314 4 .042 1 -.005 2 -.795 2 -.208 4 -2.13 4
475 3 m~ 6.59 6 .035 6 .001 6 .235 6 .21 6 1.774 6
476 min -5.314 4 -.036 1 -.005 2 -.795 2 -.21 4 -2.355 4
477 4 m~ 6.59 6 -.044 6 .001 6 .235 6 .215 6 1.79 6
478 min -5.314 4 -.115 1 -.005 2 -.795 2 -.213 4 -2.314 4
479 5 m~ 6.59 6 -.123 6 .001 6 .235 6 .22 6 2.071 6
480 min -5.314 4 -.194 1 -.005 2 -.795 2 -.215 4 -2.008 4
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Member Sec Axialfksil LC v Shearf... LC z Shea~~... LC v-Topfksil LC v-Bot~ksil LG z-Topfksil LC z-Bot~ksil LC
~ CROSSDIAG1 1 max .764 4 .075 1 .164 6 0 1 0 1 0 1 0 1
2 min -2.624 2 .054 2 -.164 4 0 1 0 1 0 1 0 1
3 2 max .758 4 .037 1 .082 6 2.008 3 .994 6 4.016 5 2.186 4
4 min -2.63 2 .027 2 -.082 4 -.994 6 -2.008 3 -1.988 4 -4.415 5
5 3 max .752 4 0 1 0 1 2.677 3 1.325 6 5.355 5 2.914 4
6 min -2.636 2 0 1 0 1 -1.325 6 -2.677 3 -2.651 4 -5.887 5
7 4 max .747 4 -..027 6 .082 4 2.008 3 .994 6 4.016 5 2.186 4
8 min -2.642 2 -.037 3 -.082 6 -.994 6 -2.008 3 -1.988 4 -4.415 5
9 5 max .741 4 -.054 6 .164 4 0 1 0 1 0 1 0 1
10 min -2.648 2 -.075 3 -.164 6 0 1 0 1 0 1 0 1
11 CROSSDIAG2 1 max 2.784 2 .075 1 .164 6 0 1 0 1 0 1 0 1
12 min -1.632 6 .054 4 -.164 4 0 1 0 1 0 1 0 1
13 2 max 2.79 2 .037 1 .082 6 2.008 3 .994 6 4.016 5 2.186 4
14 min -1.626 6 .027 4 -.082 4 -.994 6 -2.008 3 -1.988 4 -4.415 5
15 3 max 2.796 2 0 1 0 1 2.677 3 1.325 6 5.355 5 2.914 4
16 min -1.62 6 0 1 0 1 -1.325 6 -2.677 3 -2.651 4 -5.887 5
17 4 max 2.802 2 -.027 2 .082 4 2.008 3 .994 6 4.016 5 2.186 4
18 min -1.614 6 -.037 3 -.082 6 -.994 6 -2.008 3 -1.988 4 -4.415 5
19 5 max 2.808 2 -.054 2 .164 4 0 1 0 1 0 1 0 1
20 min -1.608 6 -.075 3 -.164 6 0 1 0 1 0 1 0 1
21 CROSSDIAG3 1 max .487 6 .075 3 .164 6 0 1 0 1 0 1 0 1
22 min -4.345 2 .054 2 -.164 4 0 1 0 1 0 1 0 1
23 2 max .481 6 .037 3 .082 6 2.008 3 .994 6 4.016 5 2.186 4
24 min -4.351 2 .027 2 -.082 4 -.994 6 -2.008 3 -1.988 4 -4.415 5
25 3 max .475 6 0 1 0 1 2.677 3 1.325 6 5.355 5 2.914 4
26 min -4.357 2 0 1 0 1 -1.325 6 -2.677 3 -2.651 4 -5.887 5
27 4 max .469 6 -.027 4 .082 4 2.008 3 .994 6 4.016 5 2.186 4
28 min -4.362 2 -.037 1 -.082 6 -.994 6 -2.008 3 -1.988 4 -4.415 5
29 5 max .463 6 -.054 4 .164 4 0 1 0 1 0 1 0 1
30 min -4.368 2 -.075 1 -.164 6 0 1 0 1 0 1 0 1
31 CROSSDIAG4 1 max 4.392 2 .075 5 .164 6 0 1 0 1 0 1 0 1
32 min -.899 6 .054 4 -.164 4 0 1 0 1 0 1 0 1
33 2 max 4.398 2 .037 5 .082 6 2.008 3 .994 6 4.016 5 2.186 4
34 min -.893 6 .027 4 -.082 4 -.994 6 -2.008 3 -1.988 4 -4.415 5
35 3 max 4.404 2 0 1 0 1 2.677 3 1.325 6 5.355 5 2.914 4
36 min -.887 6 0 1 0 1 -1.325 6 -2.677 3 -2.651 4 -5.887 5
37 4 max 4.41 2 -.027 6 .082 4 2.008 3 .994 6 4.016 5 2.186 4
38 min -.881 6 -.037 1 -.082 6 -..994 6 -2.008 3 -1.988 4 -4.415 5
39 5 max 4.416 2 -.054 6 .164 4 0 1 0 1 0 1 0 1
40 min -.875 6 -.075 1 -.164 6 0 1 0 1 0 1 0 1
41 CROSSDIAGS 1 max 3.814 6 .075 1 .197 5 0 1 0 1 0 1 0 1
42 min -6.178 2 .053 2 -.197 4 0 1 0 1 0 1 0 1
43 2 max 3.802 6 .038 1 .099 5 4.534 3 2.402 6 9.102 5 5.559 4
44 min -6.19 2 .026 2 -.099 4 -2.402 6 -4.534 3 -4.822 4 -10.495 5
45 3 max 3.791 6 0 1 0 1 6.046 3 3.203 6 12.137 5 7.412 4
46 min -6.201 2 0 1 0 1 -3.203 6 -6.046 3 -6.429 4-13.993 5
47 4 max 3.78 6 -.026 6 .099 3 4.534 3 2.402 6 9.102 5 5.559 4
48 min -6.212 2 -.038 3 -.099 6 -2.402 6 -4.534 3 -4.822 4 -10.495 5
49 5 max 3.769 6 -.053 6 .197 3 0 1 0 1 0 1 0 1
50 min -6.223 2 -.075 3 -.197 6 0 1 0 1 0 1 0 1
51 CROSSDIAG6 1 max 6.905 2 .075 5 .197 5 0 1 0 1 0 1 0 1
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Member Sec A~dalfksil LC v Shearf... LC z Shearf... LC v-Topfksil LC v-Botfksil LC z-Toafksil LC z-Botfksil LC
52 min -1.668 4 .053 2 -.197 3 0 1 0 1 0 1 0 1
53 2 max 6.916 2 .038 5 .099 5 4.534 3 2.402 6 9.102 5 5.559 4
54 min -1.657 4 .026 2 -.099 3 -2.402 6 -4.534 3 -4.822 4 -10.495 5
55 3 max 6.927 2 0 1 0 1 6.046 3 3.203 6 12.137 5 7.412 4
56 min -1.646 4 0 1 0 1 -3.203 6 -6.046 3 -6.429 4-13.993 5
57 4 max 6.939 2 -.026 6 .099 4 4.534 3 2.402 6 9.102 5 5.559 4
58 min -1.634 4 -.038 1 -.099 6 -2.402 6 -4.534 3 -4.822 4 -10.495 5
59 5 max 6.95 2 -.053 6 .197 4 0 1 0 1 0 1 0 1
60 min -1.623 4 -.075 1 -.197 6 0 1 0 1 0 1 0 1
61 CROSSDIAG7 1 max 0 5 .075 1 0 1 0 1 0 1 0 1 0 1
62 min -8.638 2 0 5 -.356 4 0 1 0 1 0 1 0 1
63 2 max 0 5 .037 1 0 1 8.124 4 0 5 2.967 1 13.15 4
64 min -8.663 2 0 5 -.178 4 0 5 -8.124 4-11.963 4 -3.261 1
65 3 max 0 5 0 1 0 1 10.832 4 0 5 3.955 1 17.534 4
66 min -8.689 2 0 1 0 1 0 5-10.832 4-15.951 4 -4.348 1
67 4 max 0 5 0 5 .178 4 8.124 4 0 5 2.967 1 13.15 4
68 min -8.715 2 -.037 3 0 1 0 5 -8.124 4-11.963 4 -3.261 1
69 5 max 0 5 0 5 .356 4 0 1 0 1 0 1 0 1
70 min -8.741 2 -.075 3 0 1 0 1 0 1 0 1 0 1
7~ CROSSDIAG8 1 max 0 1 .075 3 0 1 0 1 0 1 0 1 0 1
72 min -1.568 4 0 1 -.356 4 0 1 0 1 0 1 0 1
73 2 max 0 1 .037 3 0 1 8.124 4 0 1 0 1 13.15 4
74 min -1.542 4 0 1 -.178 4 0 1 -8.124 4-11.963 4 0 1
75 3 max 0 1 0 1 0 1 10.832 4 0 1 0 1 17.534 4
76 min -1.516 4 0 1 0 1 0 1-10.832 4-15.951 4 0 1
77 4 max 0 1 0 1 .178 4 8.124 4 0 1 0 1 13.15 4
78 min -1.49 4 -.037 3 0 1 0 1 -8.124 4-11.963 4 0 1
79 5 max 0 1 0 1 .356 4 0 1 0 1 0 1 0 1
80 min -1.465 4 -.075 3 0 1 0 1 0 1 0 1 0 1
81 HORZ1 1 max 2.125 4 .075 5 .145 6 0 1 0 1 0 1 0 1
82 min -2.166 6 .054 4 -.145 4 0 1 0 1 0 1 0 1
83 2 max 2.124 4 .037 5 .073 6 1.652 3 .736 6 3.305 5 1.618 4
84 min -2.167 6 .027 4 -.073 4 -.736 6 -1.652 3 -1.472 4 -3.633 5
85 3 max 2.124 4 0 1 0 1 2.202 3 .981 6 4.406 5 2.157 4
86 min -2.167 6 0 1 0 1 -.981 6 -2.202 3 -1.962 4 -4.844 5
87 4 max 2.124 4 -.027 2 .073 4 1.652 3 .736 6 3.305 5 1.618 4
88 min -2.168 6 -.037 1 -.073 6 -.736 6 -1.652 3 -1.472 4 -3.633 5
89 5 max 2.123 4 -.054 2 .145 4 0 1 0 1 0 1 0 1
90 min -2.168 6 -.075 1 -.145 6 0 1 0 1 0 1 0 1
91 HORZ2 1 max 2.165 4 .075 1 .145 6 0 1 0 1 0 1 0 1
92 min -2.188 6 .054 2 -.145 4 0 1 0 1 0 1 0 1
93 2 max 2.165 4 .037 1 .073 6 1.652 3 .736 6 3.305 5 1.618 4
94 min -2.188 6 .027 2 -.073 4 -.736 6 -1.652 3 -1.472 4 -3.633 5
95 3 max 2.165 4 0 1 0 1 2.202 3 .981 6 4.406 5 2.157 4
96 min -2.187 6 0 1 0 1 -.981 6 -2.202 3 -1.962 4 -4.844 5
97 4 max 2.166 4 -.027 4 .073 4 1.652 3 .736 6 3.305 5 1.618 4
98 min -2.187 6 -.037 3 -.073 6 -.736 6 -1.652 3 -1.472 4 -3.633 5
99 5 max 2.166 4 -.054 4 .145 4 0 1 0 1 0 1 0 1
100 min -2.187 6 -.075 3 -.145 6 0 1 0 1 0 1 0 1
101 HORZ3 1 max 1.061 4 .075 5 .145 6 0 1 0 1 0 1 0 1
102 min -1.128 6 .054 4 -.145 4 0 1 0 1 0 1 0 1
103 2 max 1.06 4 .037 5 .073 6 1.652 3 .736 6 3.305 5 1.618 4
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Mamhar ~Pr. Axialfksil I C v Shaarf._ LC z Shearf... LC v-Too~ksil LC v-Bot~ksil LC z-Toofksil LC z-Botfksil LC- --
104 min -1.128 6 .027 6 -.073 4 -.736 6 -1.652 3 -1.472 4 -3.633 5
105 3 max 1.06 4 0 1 0 1 2.202 3 .981 6 4.406 5 2.157 4
106 min -1.129 6 0 1 0 1 -.981 6 -2.202 3 -1.962 4 -4.844 5
107 4 max 1.06 4 -.027 2 .073 4 1.652 3 .736 6 3.305 5 1.618 4
108 min -1.129 6 -.037 1 -.073 6 -.736 6 -1.652 3 -1.472 4 -3.633 5
109 5 max 1.059 4 -.054 2 .145 4 0 1 0 1 0 1 0 1
110 min -1.129 6 -.075 1 -.145 6 0 1 0 1 0 1 0 1
111 HO RZ4 1 max 1.301 4 .075 3 .145 6 0 1 0 1 0 1 0 1
112 min -1.355 6 .054 6 -.145 4 0 1 0 1 0 1 0 1
113 2 max 1.302 4 .037 3 .073 6 1.652 3 .736 6 3.305 5 1.618 4
114 min -1.354 6 .027 6 -.073 4 -.736 6 -1.652 3 -1.472 4 -3.633 5
115 3 max 1.302 4 0 1 0 1 2.202 3 .981 6 4.406 5 2.157 4
116 min -1.354 6 0 1 0 1 -.981 6 -2.202 3 -1.962 4 -4.844 5
117 4 max 1.302 4 -.027 2 .073 4 1.652 3 .736 6 3.305 5 1.618 4
118 min -1.354 6 -.037 1 -.073 6 -.736 6 -1.652 3 -1.472 4 -3.633 5
119 5 max 1.303 4 -.054 2 .145 4 0 1 0 1 0 1 0 1
120 min -1.353 6 -.075 1 -.145 6 0 1 0 1 0 1 0 1
121 HORZ5 1 max .698 4 .075 1 .145 6 0 1 0 1 0 1 0 1
122 min -.66 2 .054 2 -.145 4 0 1 0 1 0 1 0 1
123 2 max .698 4 .037 1 .073 6 1.652 3 .736 6 3.305 5 1.618 4
124 min -.66 2 .027 2 -.073 4 -.736 6 -1.652 3 -1.472 4 -3.633 5
125 3 max .697 4 0 1 0 1 2.202 3 .981 6 4.406 5 2.157 4
126 min -.661 2 0 1 0 1 -.981 6 -2.202 3 -1.962 4 -4.844 5
127 4 max .697 4 -.027 6 .073 4 1.652 3 .736 6 3.305 5 1.618 4
128 min -.661 2 -.037 5 -.073 6 -.736 6 -1.652 3 -1.472 4 -3.633 5
129 5 max .696 4 -.054 6 .145 4 0 1 0 1 0 1 0 1
130 min -.662 2 -.075 3 -.145 6 0 1 0 1 0 1 0 1
131 HORZ6 1 max 2.348 2 .075 3 .145 6 0 1 0 1 0 1 0 1
132 min -.982 6 .054 4 -.145 4 0 1 0 1 0 1 0 1
133 2 max 2.349 2 .037 3 .073 6 1.652 3 .736 6 3.305 5 1.618 4
134 min -.982 6 .027 4 -.073 4 -.736 6 -1.652 3 -1.472 4 -3.633 5
135 3 max 2.349 2 0 1 0 1 2.202 3 .981 6 4.406 5 2.157 4
136 min -.981 6 0 1 0 1 -.981 6 -2.202 3 -1.962 4 -4.844 5
137 4 max 2.35 2 -.027 2 .073 4 1.652 3 .736 6 3.305 5 1.618 4
138 min -.981 6 -.037 1 -.073 6 -.736 6 -1.652 3 -1.472 4 -3.633 5
139 5 max 2.35 2 -.054 2 .145 4 0 1 0 1 0 1 0 1
140 min -.98 6 -.075 1 -.145 6 0 1 0 1 0 1 0 1
141 HORZ7 1 max .589 6 .075 1 .145 6 0 1 0 1 0 1 0 1
142 min -.932 2 .054 4 -.145 4 0 1 0 1 0 1 0 1
143 2 max .588 6 .037 1 .073 6 1.652 3 .736 6 3.305 5 1.618 4
144 min -.932 2 .027 4 -.073 4 -.736 6 -1.652 3 -1.472 4 -3.633 5
145 3 max .588 6 0 1 0 1 2.202 3 .981 6 4.406 5 2.157 4
146 min -.933 2 0 1 0 1 -.981 6 -2.202 3 -1.962 4 -4.844 5
147 4 max .588 6 -.027 2 .073 4 1.652 3 .736 6 3.305 5 1.618 4
148 min -.933 2 -.037 3 -.073 6 -.736 6 -1.652 3 -1.472 4 -3.633 5
149 5 max .587 6 -.054 2 .145 4 0 1 0 1 0 1 0 1
150 min -.933 2 -.075 3 -.145 6 0 1 0 1 0 1 0 1
151 HORZ8 1 max 1.277 2 .075 5 .145 6 0 1 0 1 0 1 0 1
152 min -.199 4 .054 2 -.145 4 0 1 0 1 0 1 0 1
153 2 max 1.277 2 .037 5 .073 6 1.652 3 .736 6 3.305 5 1.618 4
154 min -.198 4 .027 2 -.073 4 -.736 6 -1.652 3 -1.472 4 -3.633 5
155 3 max 1.278 2 0 1 0 1 2.202 3 .981 6 4.406 5 2.157 4
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156 min -.198 4 0 1 0 1 -.981 6 -2.202 3 -1.962 4 -4.844 5
157 4 max 1.278 2 -.027 4 .073 4 1.652 3 .736 6 3.305 5 1.618 4
158 min -.197 4 -.037 1 -.073 6 -.736 6 -1.652 3 -1.472 4 -3.633 5
159 5 max 1.278 2 -.054 4 .145 4 0 1 0 1 0 1 0 1
160 min -.197 4 -.075 1 -.145 6 0 1 0 1 0 1 0 1
161 HORZ9 1 max .757 6 .075 3 .145 6 0 1 0 1 0 1 0 1
162 min -.61 2 .054 2 -.145 4 0 1 0 1 0 1 0 1
163 2 max .756 6 .037 3 .073 6 1.652 3 .736 6 3.305 5 1.618 4
164 min -.61 2 .027 2 -.073 4 -.736 6 -1.652 3 -1.472 4 -3.633 5
165 3 max .756 6 0 1 0 1 2.202 3 .981 6 4.406 5 2.157 4
166 min -.61 2 0 1 0 1 -.981 6 -2.202 3 -1.962 4 -4.844 5
167 4 max .755 6 -.027 4 .073 4 1.652 3 .736 6 3.305 5 1.618 4
168 min -.611 2 -.037 1 -.073 6 -.736 6 -1.652 3 -1.472 4 -3.633 5
169 5 max .755 6 -.054 4 .145 4 0 1 0 1 0 1 0 1
170 min -.611 2 -.075 1 -.145 6 0 1 0 1 0 1 0 1
171 HORZ10 1 max .778 2 .075 3 .145 6 0 1 0 1 0 1 0 1
172 min -.575 4 .054 6 -.145 4 0 1 0 1 0 1 0 1
173 2 max .779 2 .037 3 .073 6 1.652 3 .736 6 3.305 5 1.618 4
174 min -.575 4 .027 6 -.073 4 -.736 6 -1.652 3 -1.472 4 -3.633 5
175 3 max .779 2 0 1 0 1 2.202 3 .981 6 4.406 5 2.157 4
176 min -.575 4 0 1 0 1 -.981 6 -2.202 3 -1.962 4 -4.844 5
177 4 max .779 2 -.027 2 .073 4 1.652 3 .736 6 3.305 5 1.618 4
178 min -.574 4 -.037 1 -.073 6 -.736 6 -1.652 3 -1.472 4 -3.633 5
179 5 max .78 2 -.054 2 .145 4 0 1 0 1 0 1 0 1
180 min -.574 4 -.075 1 -.145 6 0 1 0 1 0 1 0 1
181 HORZ11 1 max .961 6 .042 5 .076 6 1.459 4 2.262 6 .291 4 .297 6
182 min -.775 4 .025 2 -.076 4 -2.262 6 -1.459 4 -.297 6 -.291 4
183 2 max .961 6 .024 5 .038 6 1.897 4 1.803 6 .343 6 .346 4
184 min -.775 4 .009 2 -.038 4 -1.803 6 -1.897 4 -.346 4 -.343 6
185 3 max .961 6 .007 6 0 6 2.097 4 1.58 6 .561 6 .561 4
186 min -.775- 4 -.007 1 -.002 2 -1.58 6 -2.097 4 -.561 4 -.561 6
187 4 max .961 6 -.009 6 .038 4 2.061 4 1.594 6 .356 6 .352 4
188 min -.775 4 -.026 1 -.037 6 -1.594 6 -2.061 4 -.352 4 -.356 6
189 5 max .961 6 -.025 6 .075 4 1.788 4 1.844 6 .279 4 .273 6
190 min -.775 4 -.044 1 -.075 6 -1.844 6 -1.788 4 -.273 6 -.279 4
191 LEG1 1 max 11.989 6 1.515 6 .33 4 17.736 4 17.48 6 8.016 4 9.988 2
192 min -11.005 4 -1.529 4 -.337 6 -17.48 6 -17.736 4 -9.988 2 -8.016 4
193 2 max 9.813 6 .635 6 .14 2 7.672 4 7.431 6 3.492 4 3.403 6
194 min -9.034 4 -.632 4 -.027 6 -7.431 6 -7.672 4 -3.403 6 -3.492 4
195 3 max 7.094 6 .134 6 .048 4 4.171 4 3.776 6 1.649 4 2.444 6
196 min -6.221 4 -.118 4 -.324 2 -3.776 6 -4.171 4 -2.444 6 -1.649 4
197 4 max 4.653 6 .103 2 .081 2 2.938 4 2.77 6 1.887 2 .706 6
198 min -3.935 4 -.055 4 -.044 4 -2.77 6 -2.938 4 -.706 6 -1.887 2
199 5 max .386 3 .579 6 1.256 6 2.491 4 2.523 6 3.884 6 2.505 4
200 min -.098 2 -.579 4 -1.193 4 -2.523 6 -2.491 4 -2.505 4 -3.884 6
201 LEG2 1 max 12.066 6 1.679 6 .383 6 18.362 4 18.213 6 9.388 6 10.046 2
202 min -10.916 4 -1.696 4 -.37 4 -18.213 6 -18.362 4 -10.046 2 -9.388 6
203 2 max 9.908 6 .613 6 .114 2 7.595 4 7.739 6 2.851 6 2.812 4
204 min -8.999 4 -.641 4 0 4 -7.739 6 -7.595 4 -2.812 4 -2.851 6
205 3 max 7.265 6 .09 6 .217 6 3.96 4 4.345 6 2.105 2 1.329 4
206 min -6.372 4 -,11 4 -.336 2 -4.345 6 -3.96 4 -1.329 4 -2.105 2
207 4 max 4.673 6 .074 6 .041 2 2.589 4 2.755 6 1.718 2 .378 4
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208 min -3.961 4 -.076 2 .005 5 -2.755 6 -2.589 4 -.378 4 -1.718 2
209 5 max 1.592 2 ,578 6 1.284 4 2.483 4 2.45 6 3.07 4 3.167 6
210 min .138 6 -.578 4 -1.256 6 -2.45 6 -2.483 4 -3.167 6 -3.07 4
211 LEG_W_PLT1 1 max 4.87 6 2.031 6 .5 6 12.425 4 12.323 6 8.194 2 2.166 6
212 min -4.339 4 -2.033 4 -1.408 2 -12.323 6 -12.425 4 -2.166 6 -8.194 2
213 2 max 4.852 6 2.006 6 .5 6 10.275 4 10.174 6 2.811 2 .232 6
214 min -4.357 4 -2.007 4 -1.374 2 -10.174 6 -10.275 4 -.232 6 -2.811 2
215 3 max 4.834 6 1.98 6 .5 6 8.152 4 8.052 6 1.701 6 2.441 2
216 min -4.375 4 -1.982 4 -1.34 2 -8.052 6 -8.152 4 -2.441 2 -1.701 6
217 4 max 4.643 6 1.541 6 .329 4 6.462 4 6.377 6 .559 6 1.9 2
218 min -4.228 4 -1.555 4 -.336. 6 -6.377 6 -6.462 4 -1.9 2 -.559 6
219 5 max 4.625 6 1.515 6 .329 4 4.82 4 4.751 6 .752 4 .937 2
220 min -4.246 4 -1.529 4 -.336 6 -4.751 6 -4.82 4 -.937 2 -.752 4
22~ LEG_W_PLT2 1 max 4.922 6 2.219 6 .483 4 13.351 4 13.272 6 8.118 2 1.914 4
222 min -4.302 4 -2.22 4 -1.367 2 -13.272 6 -13.351 4 -1.914 4 -8.118 2
223 2 max 4.901 6 2.193 6 .483 4 11.001 4 10.923 6 2.828 2 .044 4
224. min -4.323 4 -2.195 4 -1.367 2 -10.923 6 -11.001 4 -.044 4 -2.828 2
225 3 max 4.88 6 2.168 6 .483 4 8.678 4 8.602 6 1.827 4 2.463 2
226 min -4.344 4 -2.169 4 -1.367 2 -8.602 6 -8.678 4 -2.463 2 -1.827 4
227 4 max 4.676 6 1.705 6 .381 6 6.81 4 6.751 6 .561 4 1.854 2
228 min -4.191 4 -1.722 4 -.369 4 -6.751 6 -6.81 4 -1.854 2 -.561 4
229 5 max 4.655 6 1.679 6 .381 6 4.991 4 4.95 6 .881 6 .942 2
230 min -4.211 4 -1.696 4 -.369 4 -4.95 6 -4.991 4 -.942 2 -.881 6
231 WT1 1 max 3.012 6 .11 4 .068 1 0 1 0 1 0 1 0 1
232 min -5.46 2 -.11 6 .004 6 0 1 0 1 0 1 0 1
233 2 max 3.001 6 .055 4 .034 1 .315 4 1.216 6 1.174 1 -.077 6
234 min -5.454 2 -.055 6 .002 6 -.315 6 -1.216 4 .077 6 -1.174 1
235 3 max 2.99 6 0 1 0 1 .42 4 1.621 6 1.565 1 -.103 6
236 min -5.448 2 0 1 0 1 -.42 6 -1.621 4 .103 6 -1.565 1
237 4 max 2.978 6 .055 6 -.002 6 .315 4 1.216 6 1.174 1 -.077 6
238 min -5.441 2 -.055 4 -.034 1 -.315 6 -1.216 4 .077 6 -1.174 1
239 5 max 2.967 6 .11 6 -.004 6 0 1 0 1 0 1 0 1
240 min -5.435 2 -.11 4 -.068 1 0 1 0 1 0 1 0 1
241 WT2 1 max 5.644 2 .11 4 .047 3 0 1 0 1 0 1 0 1
242 min -3.05 4 -.11 6 -.019 2 0 1 0 1 0 1 0 1
243 2 max 5.662 2 .055 4 .024 3 .315 4 1.216 6 .819 3 .328 2
244 min -3.049 4 -.055 6 -.009 2 -.315 6 -1.216 4 -.328 2 -.819 3
245 3 max 5.68 2 0 1 0 1 .42 4 1.621 6 1.092 3 .438 2
246 min -3.049 4 0 1 0 1 -.42 6 -1.621 4 -.438 2 -1.092 3
247 4 max 5.698 2 .055 6 .009 2 .315 4 1.216 6 .819 3 .328 2
248 min -3.048 4 -.055 4 -.024 3 -.315 6 -1.216 4 -.328 2 -.819 3
249 5 max 5.716 2 .11 6 .019 2 0 1 0 1 0 1 0 1
250 min -3.048 4 -.11 4 -.047 3 0 1 0 1 0 1 0 1
251 W T3 1 max 6.553 2 .11 4 .019 2 0 1 0 1 0 1 0 1
252 min -4.144 6 -.11 6 -.047 5 0 1 0 1 0 1 0 1
253 2 max 6.535 2 .055 4 .009 2 .315 4 1.216 6 .328 2 .819 5
254 min -4.144 6 -.055 6 -.024 5 -.315 6 -1.216 4 -.819 5 -.328 2
255 3 max 6.517 2 0 1 0 1 .42 4 1.621 6 .438 2 1.092 5
256 min -4.145 6 0 1 0 1 -.42 6 -1.621 4 -1.092 5 -.438 2
257 4 max 6.499 2 .055 6 .024 5 .315 4 1.216 6 .328 2 .819 5
258 min -4.145 6 -.055 4 -.009 2 -.315 6 -1.216 4 -.81.9 5 -.328 2
259 5 max 6.481 2 .11 6 .047 5 0 1 0 1 0 1 0 1
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260 min -4.145 6 -.11 4 -.019 2 0 1 0 1 0 1 0 1
261 WT4 1 max 4.163 4 .11 4 .068 1 0 1 0 1 0 1 0 1
262 min -6.739 2 -.11 6 .004 4 0 1 0 1 0 1 0 1
263 2 max 4.152 4 .055 4 .034 1 .315 4 1.216 6 1.174 1 -.077 4
264 min -6.732 2 -.055 6 .002 4 -.315 6 -1.216 4 .077 4 -1.174 1
265 3 max 4.141 4 0 1 0 1 .42 4 1.621 6 1.565 1 -.103 4
266 min -6.726 2 0 1 0 1 -.42 6 -1.621 4 .103 4 -1.565 1
267 4 max 4.129 4 .055 6 -.002 4 .315 4 1.216 6 1.174 1 -.077 4
268 min -6.719 2 -.055 4 -.034 1 -.315 6 -1.216 4 .077 4 -1.174 1
269 5 max 4.118 4 .11 6 -.004 4 0 1 0 1 0 1 0 1
270 min -6.713 2 -.11 4 -.068 1 0 1 0 1 0 1 0 1
271 WT5 1 max 9.188 6 .11 4 -.004 6 0 1 0 1 0 1 0 1
272 min -9.201 4 -.11 6 -.068 1 0 1 0 1 0 1 0 1
273 2 max 9.199 6 .055 4 -.002 6 .315 4 1.216 6 -.077 6 1.174 1
274 min -9.201 4 -.055 6 -.034 1 -.315 6 -1.216 4 -1.174 1 .077 6
275 3 max 9.211 6 0 1 0 1 .42 4 1.621 6 -.103 6 1.565 1
276 min -9.2 4 0 1 0 1 -.42 6 -1.621 4 -1.565 1 .103 6
277 4 max 9.222 6 .055 6 .034 1 .315 4 1.216 6 -.077 6 1.174 1
278 min -9.2 4 -.055 4 .002 6 -.315 6 -1.216 4 -1.174 1 .077 6
279 5 max 9.233 6 .11 6 .068 1 0 1 0 1 0 1 0 1
280 min -9.2 4 -.11 4 .004 6 0 1 0 1 0 1 0 1
281 WT6 1 max 10.355 6 .11 4 .047 3 0 1 0 1 0 1 0 1
282 min -10.134 4 -.11 6 -.019 2 0 1 0 1 0 1 0 1
283 2 max 10.367 6 .055 4 .024 3 .315 4 1.216 6 .819 3 .328 2
284 min -10.134 4 -.055 6 -.009 2 -.315 6 -1.216 4 -.328 2 -.819 3
285 3 max 10.378 6 0 1 0 1 .42 4 1.621 6 1.092 3 .438 2
286 min -10.133 4 0 1 0 1 -.42 6 -1.621 4 -.438 2 -1.092 3
287 4 max 10.389 6 .055 6 .009 2 .315 4 1.216 6 .819 3 .328 2
288 min -10.133 4 -.055 4 -.024 3 -.315 6 -1.216 4 -.328 2 -.819 3
289 5 max 10.401 6 .11 6 .019 2 0 1 0 1 0 1 0 1
290 min -10.133 4 -.11 4 -.047 3 0 1 0 1 0 1 0 1
291 WT7 1 max 7.332 4 .11 4 .019 2 0 1 0 1 0 1 0 1
292 min -7.281 6 -.11 6 -.047 5 0 1 0 1 0 1 0 1
293 2 max 7.32 4 .055 4 .009 2 .315 4 1.216 6 .328 2 .819 5
294 min -7.281 6 -.055 6 -.024 5 -.315 6 -1.216 4 -.819 5 -.328 2
295 3 max 7.309 4 0 1 0 1 .42 4 1.621 6 .438 2 1.092 5
296 min -7.281 6 0 1 0 1 -.42 6 -1.621 4 -1.092 5 -.438 2
297 4 max 7.298 4 .055 6 .024 5 .315 4 1.216 6 .328 2 .819 5
298 min -7.282 6 -.055 4 -.009 2 -.315 6 -1.216 4 -.819 5 -.328 2
299 5 max 7.287 4 .11 6 .047 5 0 1 0 1 0 1 0 1
300 min -7.282 6 -.11 4 -.019 2 0 1 0 1 0 1 0 1
301 WT8 1 max 8.261 4 .11 4 .068 1 0 1 0 1 0 1 0 1
302 min -8.434 6 -.11 6 .004 4 0 1 0 1 0 1 0 1
303 2 max 8.249 4 .055 4 .034 1 .315 4 1.216 6 1.174 1 -.077 4
304 min -8.434 6 -.055 6 .002 4 -.315 6 -1.216 4 .077 4 -1.174 1
305 3 max 8.238 4 0 1 0 1 .42 4 1.621 6 1.565 1 -.103 4
306 min -8.435 6 0 1 0 1 -.42 6 -1.621 4 .103 4 -1.565 1
307 4 max 8.227 4 .055 6 -.002 4 .315 4 1.216 6 1.174 1 -.077 4
308 min -8.435 6 -.055 4 -.034 1 -.315 6 -1.216 4 .077 4 -1.174 1
309 5 max 8.216 4 .11 6 -.004 4 0 1 0 1 0 1 0 1
310 min -8.436 6 -.11 4 -.068 1 0 1 0 1 0 1 0 1
311 WT9 1 max 9.795 6 .11 4 .019 2 0 1 0 1 0 1 0 1
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312 min -9.641 4 -.11 6 -.047 3 0 1 0 1 0 1 0 1
313 2 max 9.784 6 .055 4 .009 2 .315 4 1.216 6 .328 2 .819 3
314 min -9.641 4 -.055 6 -.024 3 -.315 6 -1.216 4 -.819 3 -.328 2
315 3 max 9.773 6 0 1 0 1 .42 4 1.621 6 .438 2 1.092 3
316 min -9.642 4 0 1 0 1 -.42 6 -1.621 4 -1.092 3 -.438 2
317 4 max 9.761 6 .055 6 .024 3 .315 4 1.216 6 .328 2 .819 31
318 min -9.642 4 -.055 4 -.009 2 -.315 6 -1.216 4 -.819 3 -.328 2
319 5 max 9.75 6 .11 6 .047 3 0 1 0 1 0 1 0 1
320 min -9.642 4 -.11 4 -.019 2 0 1 0 1 0 1 0 1
321 WT10 1 max 8.871 6 .11 4 .068 1 0 1 0 1 0 1 0 1
322 min -8.969 4 -.11 6 .004 6 0 1 0 1 0 1 0 1
323 2 max 8.86 6 .055 4 .034 1 .315 4 1.216 6 1.174 1 -.077 6
324 min -8.97 4 -.055 6 .002 6 -.315 6 -1.216 4 .077 6 -1.174 1
325 3 max 8.848 6 0 1 0 1 .42 4 1.621 6 1.565 1 -.103 6
326 min -8.97 4 0 1 0 1 -.42 6 -1.621 4 .103 6 -1.565 1
327 4 max 8.837 6 .055 6 -.002 6 .315 4 1.216 6 1.174 1 -.077 6
328 min -8.97 4 -.055 4 -.034 1 -.315 6 -1.216 4 .077 6 -1.174 1
329 5 max 8.826 6 .11 6 -.004 6 0 1 0 1 0 1 0 1
330 min -8.971 4 -.11 4 -.068 1 0 1 0 1 0 1 0 1
331 WT11 1 max 8.238 4 .11 4 .047 5 0 1 0 1 0 1 0 1
332 min -8.167 6 -.11 6 -.019 2 0 1 0 1 0 1 0 1
333 2 max 8.249 4 .055 4 .024 5 .315 4 1.216 6 .819 5 .328 2
334 min -8.167 6 -.055 6 -.009 2 -.315 6 -1.216 4 -.328 2 -.819 5
335 3 max 8.26 4 0 1 0 1 .42 4 1.621 6 1.092 5 .438 2
336 min -8.166 6 0 1 0 1 -.42 6 -1.621 4 -.438 2 -1.092 5
337 4 max 8.271 4 .055 6 .009 2 .315 4 1.216 6 .819 5 .328 2
338 min -8.166 6 -.055 4 -.024 5 -.315 6 -1.216 4 -.328 2 -.819 5
339 5 max 8.283 4 .11 6 .019 2 0 1 0 1 0 1 0 1
340 min -8.165 6 -.11 4 -.047 5 0 1 0 1 0 1 0 1
341 WT12 1 max 8.971 4 .11 4 .068 1 0 1 0 1 0 1 0 1
342 min -9.115 6 -.11 6 .004 4 0 1 0 1 0 1 0 1
343 2 max 8.96 4 .055 4 .034 1 .315 4 1.216 6 1.174 1 -.077 4
344 min -9.116 6 -.055 6 .002 4 -.315 6 -1.216 4 .077 4 -1.174 1
345 3 max 8.948 4 0 1 0 1 .42 4 1.621 6 1.565 1 -.103 4
346 min -9.116 6 0 1 0 1 -.42 6 -1.621 4 .103 4 -1.565 1
347 4 max 8.937 4 .055 6 -.002 4 .315 4 1.216 6 1.174 1 -.077 4
348 min -9.116 6 -.055 4 -.034 1 -.315 6 -1.216 4 .077 4 -1.174 1
349 5 max 8.926 4 .11 6 -.004 4 0 1 0 1 0 1 0 1
350 min -9.117 6 -.11 4 -.068 1 0 1 0 1 0 1 0 1
351 WT13 1 max 7.742 6 .11 4 .068 1 0 1 0 1 0 1 0 1
352 min -7.522 4 -.11 6 .004 6 0 1 0 1 0 1 0 1
353 2 max 7.73 6 .055 4 .034 1 .315 4 1.216 6 1.174 1 -.077 6
354 min -7.522 4 -.055 6 .002 6 -.315 6 -1.216 4 .077 6 -1.174 1
355 3 max 7.719 6 0 1 0 1 .42 4 1.621 6 1.565 1 -.103 6
356 min -7.523 4 0 1 0 1 -.42 6 -1.621 4 .103 6 -1.565 1
357 4 max 7.708 6 .055 6 -.002 6 .315 4 1.216 6 1.174 1 -.077 6
358 min -7.523 4 -.055 4 -.034 1 -.315 6 -1.216 4 .077 6 -1.174 1
359 5 max 7.697 6 .11 6 -.004 6 0 1 0 1 0 1 0 1
360 min -7.523 4 -.11 4 -.068 1 0 1 0 1 0 1 0 1
361 WT14 1 max 7.705 6 .11 4 .019 2 0 1 0 1 0 1 0 1
362 min -7.832 4 -.11 6 -.047 3 0 1 0 1 0 1 0 1
363 2 max 7.694 6 .055 4 .009 2 .315 4 1.216 6 .328 2 .819 3
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364 min -7.832 4 -.055 6 -.024 3 -.315 6 -1.216 4 -.819 3 -.328 2
365 3 max 7.683 6 0 1 0 1 .42 4 1.621 6 .438 2 1.092 3
366 min -7.832 4 0 1 0 1 -.42 6 -1.621 4 -1.092 3 -.438 2
367 4 max 7.671 6 .055 6 .024 3 .315 4 1.216 6 .328 2 .819 3
368 min -7.833 4 -.055 4 -.009 2 -.315 6 -1.216 4 -.819 3 -.328 2
369 5 max 7.66 6 .11 6 .047 3 0 1 0 1 0 1 0 1
370 min -7.833 4 -.11 4 -.019 2 0 1 0 1 0 1 0 1
371 WT15 1 max 12.096 4 .11 4 .019 2 0 1 0 1 0 1 0 1
372 min -12.233 6 -.11 6 -.047 5 0 1 0 1 0 1 0 1
373 2 max 12.085 4 .055 4 .009 2 .315 4 1.216 6 .328 2 .819 5
374 min -12.234 6 -.055 6 -.024 5 -.315 6 -1.216 4 -.819 5 -.328 2
375 3 max 12.073 4 0 1 0 1 .42 4 1.621 6 .438 2 1.092 5
376 min -12.234 6 0 1 0 1 -.42 6 -1.621 4 -1.092 5 -.438 2
377 4 max 12.062 4 .055 6 .024 5 .315 4 1.216 6 .328 2 .819 5
378 min -12.234 6 -.055 4 -.009 2 -.315 6 -1.216 4 -.819 5 -.328 2
379 5 max 12.051 4 .11 6 .047 5 0 1 0 1 0 1 0 1
380 min -12.235 6 -.11 4 -.019 2 0 1 0 1 0 1 0 1
381 WT16 1 max 12.402 4 .11 4 .068 1 0 1 0 1 0 1 0 1
382 min -12.197 6 -.11 6 .004 4 0 1 0 1 0 1 0 1
383 2 max 12.39 4 .055 4 .034 1 .315 4 1.216 6 1.174 1 -.077 4
384 min -12.197 6 -.055 6 .002 4 -.315 6 -1.216 4 .077 4 -1.174 1
385 3 max 12.379 4 0 1 0 1 .42 4 1.621 6 1.565 1 -.103 4
386 min -12.198 6 0 1 0 1 -.42 6 -1.621 4 .103 4 -1.565 1
387 4 max 12.368 4 .055 6 -.002 4 .315 4 1.216 6 1.174 1 -.077 4
388 min -12.198 6 -.055 4 -.034 1 -.315 6 -1.216 4 .077 4 -1.174 1
389 5 max 12.356 4 .11 6 -.004 4 0 1 0 1 0 1 0 1
390 min -12.198 6 -.11 4 -.068 1 0 1 0 1 0 1 0 1
391 WT17 1 max 11.979 6 .11 4 -.004 6 0 1 0 1 0 1 0 1
392 min -11.873 4 -.11 6 -.068 1 0 1 0 1 0 1 0 1
393 2 max 11.991 6 .055 4 -.002 6 .315 4 1.216 6 -.077 6 1.174 1
394 min -11.872 4 -.055 6 -.034 1 -.315 6 -1.216 4 -1.174 1 .077 6
395 3 max 12.002 6 0 1 0 1 .42 4 1.621 6 -.103 6 1.565 1
396 min -11.872 4 0 1 0 1 -.42 6 -1.621 4 -1.565 1 .103 6
397 4 max 12.013 6 .055 6 .034 1 .315 4 1.216 6 -.077 6 1.174 1
398 min -11.872 4 -.055 4 .002 6 -.315 6 -1.216 4 -1.174 1 .077 6
399 5 max 12.024 6 .11 6 .068 1 0 1 0 1 0 1 0 1
400 min -11.871 4 -.11 4 .004 6 0 1 0 1 0 1 0 1
401 WT18 1 max 12.038 6 .11 4 .047 3 0 1 0 1 0 1 0 1
402 min -12.214 4 -.11 6 -.019 2 0 1 0 1 0 1 0 1
403 2 max 12.049 6 .055 4 .024 3 .315 4 1.216 6 .819 3 .328 2
404 min -12.214 4 -.055 6 -.009 2 -.315 6 -1.216 4 -.328 2 -.819 3
405 3 max 12.061 6 0 1 0 1 .42 4 1.621 6 1.092 3 .438 2
406 min -12.214 4 0 1 0 1 -.42 6 -1.621 4 -.438 2 -1.092 3
407 4 max 12.072 6 .055 6 .009 2 .315 4 1.216 6 .819 3 .328 2
408 min -12.213 4 -.055 4 -.024 3 -.315 6 -1.216 4 -.328 2 -.819 3
409 5 max 12.083 6 .11 6 .019 2 0 1 0 1 0 1 0 1
410 min -12.213 4 -.11 4 -.047 3 0 1 0 1 0 1 0 1
411 WT19 1 max 5.349 4 .11 4 .019 2 0 1 0 1 0 1 0 1
412 min -5.469 6 -.11 6 -.047 5 0 1 0 1 0 1 0 1
413 2 max 5.337 4 .055 4 .009 2 .315 4 1.216 6 .328 2 .819 5
414 min -5.47 6 -.055 6 -.024 5 -.315 6 -1.216 4 -.819 5 -.328 2
415 3 max 5.326 4 0 1 0 1 .42 4 1.621 6 .438 2 1.092 5
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416 min -5.47 6 0 1 0 1 -.42 6 -1.621 4 -1.092 5 -.438 2
417 4 max 5.315 4 .055 6 .024 5 .315 4 1.216 6 .328 2 .819 5
418 min -5.471 6 -.055 4 -.009 2 -.315 6 -1.216 4 -.819 5 -.328 2
419 5 max 5.304 4 .11 6 .047 5 0 1 0 1 0 1 0 1
420 min -5.471 6 -.11 4 -.019 2 0 1 0 1 0 1 0 1
421 WT20 1 max 5.689 4 .11 4 .068 1 0 1 0 1 0 1 0 1
422 min -5.523 6 -.11 6 .004 4 0 1 0 1 0 1 0 1
423 2 max 5.678 4 .055 4 .034 1 .315 4 1.216 6 1.174 1 -.077 4
424 min -5.523 6 -.055 6 .002 4 -.315 6 -1.216 4 .077 4 -1.174 1
425 3 max 5.666 4 0 1 0 1 .42 4 1.621 6 1.565 1 -.103 4
426 min -5.523 6 0 1 0 1 -.42 6 -1.621 4 .103 4 -1.565 1
427 4 max 5.655 4 .055 6 -.002 4 .315 4 1.216 6 1.174 1 -.077 4
428 min -5.524 6 -.055 4 -.034 1 -.315 6 -1.216 4 .077 4 -1.174 1
429 5 max 5.644 4 .11 6 -.004 4 0 1 0 1 0 1 0 1
430 min -5.524 6 -.11 4 -.068 1 0 1 0 1 0 1 0 1
431 Mast1 1 max 19.303 4 .402 2 .222 6 .036 6 6.64 2 10.047 4 9.983 6
432 min -18.212 6 -.004 6 -.22 4 -6.64 2 -.036 6 -9.983 6 -10.047 4
433 2 max 19.273 4 .38 2 .2 6 0 4 2.662 2 7.922 4 7.835 6
434 min -18.242 6 -.004 6 -.198 4 -2.662 2 0 4 -7.835 6 -7.922 4
435 3 max 19.243 4 .359 2 .179 6 1.098 2 .039 6 6.015 4 5.906 6
436 min -18.272 6 -.004 6 -.177 4 -.039 6 -1.098 2 -5.906 6 -6.015 4
437 4 max 17.551 4 .001 6 .12 4 2.472 2 .057 6 5.44 4 5.343 6
438 min -16.605 6 -.2 2 -.127 6 -.057 6 -2.472 2 -5.343 6 -5.44 4
439 5 max 17.521 4 .001 6 .142 4 .33 2 .043 6 6.775 4 6.745 6
440 min -16.635 6 -.221 2 -.149 6 -.043 6 -.33 2 -6.745 6 -6.775 4
441 Mast2 1 max 17.521 4 .001 6 .142 4 .33 2 .043 6 6.775 4 6.745 6
442 min -16.635 6 -.221 2 -.149 6 -.043 6 -.33 2 -6.745 6 -6.775 4
443 2 max 13.396 4 .005 6 .172 6 .004 4 .83 2 6.729 4 6.723 6
444 min -12.541 6 -.006 2 -.17 4 -.83 2 -.004 4 -6.723 6 -6.729 4
445 3 max 13.367 4 .005 6 .147 6 .027 6 1.006 2 5.209 4 5.183 6
446 min -12.57 6 -.031 2 -.145 4 -1.006 2 -.027 6 -5.183 6 -5.209 4
447 4 max 9.132 4 .245 2 .209 6 .044 6 .05 2 3.504 4 3.487 6
448 min -8.407 6 -.001 6 -.213 4 -.05 2 -.044 6 -3.487 6 -3.504 4
449 5 max 9.103 4 .22 2 .184 6 2.195 2 .014 3 1.565 4 1.59 6
450 min -8.435 6 -.001 6 -.189 4 -.014 3 -2.195 2 -1.59 6 -1.565 4
451 Mast3 1 max 9.103 4 .22 2 .184 6 2.195 2 .014 3 1.565 4 1.59 6
452 min -8.435 6 -.001 6 -.189 4 -.014 3 -2.195 2 -1.59 6 -1.565 4
453 2 max 4.401 4 0 3 .819 4 .019 6 1.353 2 4.347 4 4.383 6
454 min -3.811 6 -1.022 2 -.816 6 -1.353 2 -.019 6 -4.383 6 -4.347 4
455 3 max 4.372 4 0 3 .846 4 .007 6 11.347 2 12.38 4 12.392 6
456 min -3.84 6 -1.049 2 -.844 6 -11.347 2 -.007 6 -12.392 6 -12.38 4
457 4 max .291 5 .414 2 .414 6 0 3 14.805 2 14.805 4 14.805 6
458 min .224 4 0 3 -.414 4-14.805 2 0 3-14.805 6-14.805 4
459 5 max .256 5 .387 2 .387 6 0 3 10.943 2 10.943 4 10.943 6
460 min .196 4 0 3 -.387 4-10.943 2 0 3-10.943 6-10.943 4
461 Mast4 1 max .256 3 .387 2 .387 6 0 3 10.943 2 10.943 4 10.943 6
462 min .196 6 0 3 -.387 4-10.943 2 0 3-10.943 6-10.943 4
463 2 max .221 3 .354 2 .354 6 0 3 7.434 2 7.434 4 7.434 6
464 min .167 6 0 3 -.354 4 -7.434 2 0 3 -7.434 6 -7.434 4
465 3 max .186 3 .322 2 .322 6 0 3 4.229 2 4.229 4 4.229 6
466 min .139 6 0 3 -.322 4 -4.229 2 0 3 -4.229 6 -4.229 4
467 4 max .151 3 .291 2 .291 6 0 3 1.329 2 1.329 4 1.329 6
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468 min .111 6 0 3 -.291 4 -1.329 2 0 3 -1.329 6 -1.329 4
469 5 max 0 1 0 1 0 1 0 1 0 1 0 1 0 1
470 min 0 1 0 1 0 1 0 1 0 1 0 1 0 1
471 Horz 12 1 max .961 6 .038 6 0 6 1.459 4 2.262 6 .267 6 .273 4
472 min -.775 4 .024 1 -.002 2 -2.262 6 -1.459 4 -.273 4 -.267 6
473 2 max .961 6 .023 6 0 6 1.897 4 1.803 6 .273 6 .276 4
474 min -.775 4 .008 1 -.002 2 -1.803 6 -1.897 4 -.276 4 -.273 6
475 3 max .961 6 .007 6 0 6 2.097 4 1.58 6 .279 6 .279 4
476 min -.775 4 -.007 1 -.002 2 -1.58 6 -2.097 4 -.279 4 -.279 6
477 4 max .961 6 -.009 6 0 6 2.061 4 1.594 6 .285 6 .282 4
478 min -.775 4 -.023 1 -.002 2 -1.594 6 -2.061 4 -.282 4 -.285 6
479 5 max .961 6 -.025 6 0 6 1.788 4 1.844 6 .291 6 .285 4
480 min -.775 4 -.039 1 -.002 2 -1.844 6 -1.788 4 -.285 4 -.291 6

Envelope Joint Reactions
i~~.,r u rUi i s v rUi i s ~ r~i i s MY ~4_f+l i s nnv rU_r+t i s nn~ rU_r+i i s

1 BOTLEG1 max 5.261 6 253.734 6 19.977 6 583.471 6 .026 2 114.276 2
2 min -14.829 2 -226.087 4 -19.993 4-588.341 4 -.005 4-30.205 6
3 BOTMAST max .047 6 494.169 4 2.84 6 91.048 6 .079 2 60.557 2
4 min -5.142 2 -466.221 6 -2.812 4-91.636 4 -.022 6 -.327 6
5 BOTLEG2 max 5.091 4 256.411 6 21.823 6 628.415 6 .026 2 113.218 2
6 min -14.397 2 -224.159 4 -21.836 4-632.149 4 -.016 6-26.699 4
7 Totals: max 0 4 60.369 3 44.64 6
8 min -34.369 2 43.923 6 -44.64 4

Envelope Joint Displacements
Inin4 X I'inl I (: V finl I (: 7 finl I (` X Rn4a4inn I (: Y Rn4~4inn I (: 7 Rn4~+inn I (:

1 1 max .29 2 .019 4 .262 4 3.75e-3 4 3.841e-5 4 1.789e-4 6
2 min -.057 6 -.021 6 -.26 6-3.713e-3 6-2.108e-4 2-2.611e-3 2
3 2 max .289 2 .019 4 .281 4 4.014e-3 4 1.251e-4 6-3.304e-7 6
4 min -.044 4 -.021 6 -.28 6-3.986e-3 6-2.076e-4 2-2.605e-3 2
5 3 max .488 2 .041 4 .942 4 6.593e-3 4 7.277e-5 4 5.487e-4 6
6 min -.023 6 -.045 6 -.933 6-6.517e-3 6-5.646e-4 2-5.788e-4 4
7 4 max .488 2 .041 4 1.007 4 6.997e-3 4 3.043e-4 6 5.021e-4 4
8 min -.016 6 -.046 6 -1 6-6.943e-3 6-5.555e-4 2-4.944e-4 6
9 5 max .487 2 .043 4 .984 4 6.877e-3 4 7.977e-5 4 1.011e-3 6
10 min -.028 6 -.048 6 -.973 6 -6.798e-3 6 -6.372e-4 2 -1.044e-3 4
11 6 max .487 2 .043 4 1.051 4 7.289e-3 4 3.41e-4 6 1.04e-3 4
12 min -.011 6 -.048 6 -1.043 6 -7.233e-3 6 -6.269e-4 2 -1.045e-3 6
13 7 max .473 2 .054 4 1.189 4 8.035e-3 4 1.025e-4 4 9.125e-4 6
14 min -.066 6 -.059 6 -1.176 6 -7.938e-3 6 -9.671e-4 2 -9.168e-4 4
15 8 max .472 2 .053 4 1.268 4 8.471e-3 4 4.992e-4 6 9.369e-4 4
16 min -.03 4 -.059 6 -1.259 6 -8.406e-3 6 -9.513e-4 2 -9.605e-4 6
17 9 max .542 2 .072 4 1.711 4 1.006e-2 4 1.759e-4 6 9.587e-4 4
18 min -.038 6 -.079 6 -1.691 6 -9.921 e-3 6 -1.71 e-3 2-1.409e-3 2
19 10 max .543 2 .071 4 1.815 4 1.051e-2 4 7.762e-4 6 1.123e-3 6
20 min -.008 6 -.079 6 -1.802 6 -1.043e-2 6 -1.681e-3 2 -1.444e-3 2
21 11 max .624 2 .098 4 2.66 4 1.229e-2 4 4.129e-4 6 8.547e-4 6
22 min -.028 6 -.107 6 -2.627 6 -1.21e-2 6 -2.805e-3 2 -1.261e-3 2
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Envelope Joint Displacements (Continued)

Ioint X in LC Yin LC Z in LC X Rotation... LC Y Rotation... LC Z Rotation... LC

23 12 max .625 2 .097 4 2.803 4 1.273e-2 4 1.145e-3 6 6.914e-4 4
24 min -.027 6 -.108 6 -2.783 6 -1.268e-2 6 -2.757e-3 2 -1.196e-3 2
25 13 max .633 2 .1 4 2.735 4 1.242e-2 4 4.308e-4 6 9.674e-4 6
26 min -.034 6 -.109 6 -2.701 6 -1.222e-2 6 -2.882e-3 2 -1.339e-3 2
27 14 max .633 2 .099 4 2.88 4 1.286e-2 4 1.17e-3 6 7.947e-4 4
28 min -.022 6 -.11 6 -2.86 6 -1.281e-2 6 -2.834e-3 2 -1.247e-3 2
29 15 max .657 2 .105 4 2.962 4 1.278e-2 4 4.865e-4 6 8.344e-4 6
30 min -.052 6 -.115 6 -2.925 6 -1.257e-2 6 -3.115e-3 2 -1.285e-3 2
31 16 max .654 2 .104 4 3.115 4 1.321 e-2 4 1.243e-3 6 7.241 e-4 4
32 min -.007 6 -.116 6 -3.095 6-1.317e-2 6-3.062e-3 2 -1.131 e-3 2
33 17 max .837 2 .136 4 4.934 4 1.499e-2 4 1.156e-3 6 2.443e-4 4
34 min -.042 6 -.149 6 -4.859 6 -1.465e-2 6 -5.234e-3 2 -2.243e-3 2
35 18 max .833 2 .135 4 5.144 4 1.535e-2 4 1.754e-3 6 7.571 e-4 6
36 min -.036 6 -.15 6 -5.125 6 -1.542e-2 6 -5.14e-3 2 -2.214e-3 2
37 19 max .851 2 .137 4 5.025 4 1.506e-2 4 1.185e-3 6 1.801e-4 4
38 min -.041 6 -.15 6 -4.947 6 -1.471e-2 6 -5.324e-3 2 -2.386e-3 2
39 20 max .846 2 .136 4 5.237 4 1.542e-2 4 1.775e-3 6 7.455e-4 6
40 min -.04 6 -.152 6 -5.218 6 -1.55e-2 6 -5.228e-3 2 -2.355e-3 2
41 21 max .895 2 .141 4 5.298 4 1.528e-2 4 1.273e-3 6 3.124e-4 6
42 min -.044 6 -.155 6 -5.214 6 -1.491e-2 6 -5.584e-3 2 -2.359e-3 2
43 22 max .891 2 .14 4 5.516 4 1.562e-2 4 1.838e-3 6 4.528e-4 6
44 min -.052 6 -.156 6 -5.499 6 -1.572e-2 6 -5.494e-3 2 -2.461e-3 2
45 23 max .948 2 .144 4 5.668 4 1.555e-2 4 1.424e-3 6 4.187e-4 6
46 min -.054 6 -.159 6 -5.575 6 -1.516e-2 6 -6.028e-3 2 -2.039e-3 2
47 24 max .947 2 .143 4 5.895 4 1.588e-2 4 1.94e-3 6 9.559e-5 6
48 min -.057 6 -.16 6 -5.881 6 -1.601e-2 6 -5.944e-3 2 -2.115e-3 2
49 25 max .96 2 .145 4 5.762 4 1.562e-2 4 1.462e-3 6 3.81e-4 6
50 min -.057 6 -.16 6 -5.667 6 -1.522e-2 6 -6.139e-3 2 -2.009e-3 2
51 26 max .959 2 .144 4 5.99 4 1.594e-2 4 1.966e-3 6 9.019e-5 6
52 min -.058 6 -.161 6 -5.977 6 -1.608e-2 6 -6.056e-3 2 -2.028e-3 2
53 27 max 1.215 2 .163 4 7.962 4 1.691e-2 4 2.316e-3 6 3.22e-4 6
54 min -.086 6 -.182 6 -7.805 6 -1.641e-2 6 -8.636e-3 2 -2.088e-3 2
55 28 max 1.204 2 .163 4 8.226 4 1.711 e-2 4 2.539e-3 6 1.021 e-4 4
56 min -.074 6 -.183 6 -8.239 6 -1.734e-2 6 -8.589e-3 2 -2.131e-3 2
57 29 max 1.436 2 .165 4 9.73 4 1.775e-2 4 3.323e-3 6 6.15e-4 4
58 min -.104 6 -.185 6 -9.519 6 -1.721e-2 6 -1.108e-2 2 -1.797e-3 2
59 30 max 1.436 2 .164 4 10.01 4 1.786e-2 4 2.961 e-3 6 7.842e-4 6
60 min -.103 6 -.186 6 -10.049 6 -1.813e-2 6 -1.106e-2 2 -1.886e-3 2
61 31 max 1.447 2 .165 4 9.837 4 1.779e-2 4 3.382e-3 6 7.184e-4 4
62 min -.101 6 -.185 6 -9.623 6 -1.726e-2 6 -1.123e-2 2 -1.74e-3 2
63 32 max 1.447 2 .164 4 10.117 4 1.79e-2 4 2.986e-3 6 8.714e-4 6
64 min -.108 6 -.187 6 -10.158 6 -1.818e-2 6 -1.121e-2 2 -1.801e-3 2
65 33 max 1.533 2 .166 4 10.864 4 1.827e-2 4 3.945e-3 6 9.758e-4 6
66 min -.09 6 -.187 6 -10.619 6 -1.773e-2 6 -1.259e-2 2 -1.311e-3 2
67 34 max 1.532 2 .164 4 11.15 4 1.837e-2 4 3.222e-3 6 9.963e-4 4
68 min -.134 6 -.189 6 -11.207 6 -1.864e-2 6 -1.259e-2 2 -1.244e-3 2
69 BOTLEG1 max 0 2 0 4 0 4 0 4 0 4 0 6
70 min 0 6 0 6 0 6 0 6 0 2 0 2
71 BOTLEG2 max 0 2 0 4 0 4 0 4 0 6 0 4
72 min 0 4 0 6 0 6 0 6 0 2 0 2
73 BOTMAST max 0 2 0 6 0 4 0 4 0 6 0 6
74 min 0 6 0 4 0 6 0 6 0 2 0 2
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Company Centek Engineering Oct 31, 2014

~~ Designer TJUCFC
+ Job Number 14033.019 Checked By:

r e c x ru o ~ o c i e s Model Name 82' Sign Structure with 111' Pipe Mast

Envelope Joint Displacements (Continued)
Jnint X finl I (: V finl I ('. 7 Iinl I R X Rn4atinn I C V Rnfa4inn I C 7 Rntafiinn I (:

75 MC1 max .323 2 .143 6 .813 4 6.409e-3 4 2.715e-6 6 6.684e-6 4
76 min 0 6 -.15 4 -.804 6-6.328e-3 6-9.761e-6 2-1.359e-3 2
77 MC2 max .442 2 .237 6 2.169 4 1.032e-2 4 4.652e-6 6 2.564e-5 4
78 min -.002 4 -.25 4 -2.143 6 -1.02e-2 6 -1.66e-5 2 -5.477e-4 2
79 MC3 max .578 2 .309 6 4.209 4 1.407e-2 4 6.438e-6 6 2.023e-5 4
80 min -.007 4 -.326 4 -4.163 6 -1.394e-2 6 -2.294e-5 2 -1.137e-3 2
81 MC4 max .749 2 .356 6 6.697 4 1.565e-2 4 7.909e-6 6 7.974e-6 4
82 min -.009 4 -.378 4 -6.629 6 -1.552e-2 6 -2.814e-5 2 -4.272e-4 2
83 MC5 max .977 2 .378 6 9.576 4 2.108e-2 4 8.796e-6 6 5.906e-6 4
84 min -.01 4 -.403 4 -9.489 6 -2.097e-2 6 -3.13e-5 2 -4.621e-3 2
85 TOPLEG1 max 1.552 2 .166 4 11.14 4 1.839e-2 4 4.095e-3 6 1.254e-3 6
86 min -.111 6 -.187 6 -10.887 6 -1.786e-2 6 -1.302e-2 2 -1.323e-3 4
87 TOPLEG2 max 1.55 2 .164 4 11.427 4 1.849e-2 4 3.315e-3 6 1.385e-3 4
88 min -.116 6 -.189 6 -11.488 6 -1.876e-2 6 -1.302e-2 2 -1.173e-3 6
89 TOPMAST max 6.846 2 .376 6 22.777 4 3.31e-2 4 8.796e-6 6 5.906e-6 4
90 min -.012 4 -.406 4 -22.64 6 -3.299e-2 6 -3.13e-5 2 -1.664e-2 2
91 TOPPLT1 max .483 2 .036 4 .865 4 5.994e-3 4 5.869e-5 4 2.828e-4 4
92 min -.023 6 -.04 6 -.856 6 -5.927e-3 6 -4.196e-4 2 -9.029e-4 2
93 TOPPLT2 max .482 2 .036 4 .925 4 6.378e-3 4 2.308e-4 6 5.134e-4 6
94 min -.015 6 -.041 6 -.918 6 -6.329e-3 6 -4.129e-4 2 -9.209e-4 2
95 T MOBILE max 6.147 2 .376 6 21.387 4 3.31e-2 4 8.796e-6 6 5.906e-6 4
96 min -.012 4 -.406 4 -21.255 6 -3.299e-2 6 -3.13e-5 2 -1.664e-2 2
97 METRO max 1.467 2 .165 4 10.051 4 1.789e-2 4 3.501e-3 6 7.897e-4 4
98 min -.094 6 -.186 6 -9.83 6 -1.735e-2 6 -1.151e-2 2 -1.644e-3 2
99 METR02 max 1.467 2 .164 4 10.332 4 1.8e-2 4 3.036e-3 6 9.239e-4 6
100 min -.119 6 -.187 6 -10.377 6 -1.827e-2 6 -1.15e-2 2 -1.661e-3 2
101 FC1 max .421 2 .212 6 1.747 4 9.127e-3 4 4.141e-6 6 2.247e-5 4
102 min -.001 4 -.224 4 -1.726 6 -9.01e-3 6 -1.48e-5 2 -5.069e-4 2
103 FC2 max .719 2 .344 6 6.019 4 1.546e-2 4 7.521e-6 6 9.632e-6 4
104 min -.008 4 -.365 4 -5.957 6 -1.533e-2 6 -2.677e-5 2 -8.844e-4 2
105 FC3 max 1.96 2 .377 6 12.558 4 2.75e-2 4 8.796e-6 6 5.906e-6 4
106 min -.011 4 -.404 4 -12.458 6 -2.739e-2 6 -3.13e-5 2 -1.104e-2 2
107 GPS max .807 2 .133 4 4.711 4 1.479e-2 4 1.085e-3 6 3.582e-4 4
108 min -.044 6 -.145 6 -4.64 6 -1.447e-2 6 -5.008e-3 2 -1.793e-3 2

Envelope RISC ASD Steel Code Checks

Ma Ghana Gnria Chark I nrfffl I C Shaar _ I nrfffl flit I C Fa Ft ~.__ Fh v-v fkcil Fh _ ___C: C: AS

1 CR••• L5x5x5 .092 15.207 2 .011 15.207 Z 4 17... 28....- Code check ba.. H2-1

Z CR... L5x5x5 .159 15.207 2 .011 15.207 Z g 17... 28....-Code check ba.. H1-1

3 CR••• L5x5x5 .152 15.207 2 .011 15.207 Z 6 17... 28....-Code check ba.. H2-1

4 CR••~ L5x5x5 .249 15.207 2 .010 15.207 Z 4 17... 28....-Code check ba.. H1-1
5 CR... L3.5x3.... .531 0 6 .011 0 z 4 7.1.. 28....-Code check ba.. H1-1
g CR... L3.5x3.... .g67 18.916 2 .011 0 z 6 7.1.. 28....-Code check ba.. H1-1

7 CR... L5x5x5 .304 33.126 2 .019 0 z 4 12.. 28....-Code check ba.. H2-1

g CR... L5x5x5 .054 0 4 .020 0 z 4 1.2.. 28....-Code check ba.. H2-1

g HO... L5x5x5 .115 0 4 .008 13.509 Z g 18... 28....-Code check ba.. H1-1

10 H~••• L5x5x5 .117 13.509 4 .008 13.509 Z g 18... 28....-Code check ba.. H1-1

11 Ho~•~ L5x5x5 .057 0 4 .008 13.509 Z g 18... 28....-Code check ba.. H1-1

12 H~••• L5x5x5 .070 13.509 4 .008 13.509 Z g 18... 28....- Gode check ba.. 1-1

13 H~••• L5x5x5 .038 0 4 .008 13.509 Z g 18... 28....-Code check ba.. H1-1
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Company Centek Engineering Oct 31, 2014
~r~ ~ f~ /I ~ ~ Designer TJL/CFC

~ ~~ ~ ~~ ~~,~~ Job Number 14033.019 Checked By:

T E c x ru a ~ o c i e s Model Name 82' Sign Structure with 111' Pipe Mast

Joint Reactions

LC Joint Label X k Y k Z k MX k-ft MY k-ft MZ k-ft

1 1 BOTLEG1 -12.506 -106.75 -1.299 48.703 .023 96.638
2 1 BOTMAST -4.369 17.764 -.03 -.828 .068 51.429
3 1 BOTLEG2 -12.265 149.356 1.33 -53.602 .022 96.366
4 1 Totals: -29.139 60.369 0
5 1 COG ft : X: 8.303 Y: 51.932 2:.977
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Company Centek Engineering Oct 31, 2014
~' ~~ Designer TJL/CFC

Job Number 14033.019 Checked By:

T E c x N o ~ o c i e s Model Name 82' Sign Structure with 111' Pipe Mast

Joint Reactions

LC Joint Label X fkl Y fkl Z ~kl MX fk-ftl MY fk-ftl MZ fk-ft1

1 2 BOTLEG1 -14.829 -132.935 -1.502 58.409 .026 114.276
2 2 BOTMAST -5.142 13.692 -.039 -.861 .079 60.557
3 2 BOTLEG2 -14.397 163.166 1.541 -63.069 .026 113.218
4 2 Totals: -34.369 43.923 0
5 2 COG ft : X: 8.559 Y: 51.343 Z: 1.06

RISA-3D Version 12.0.0 [J:\...\...\...\...\Backup Documentation\Calcs\Risa 3-D\82' Sign Structure.r3d] Page 38



Company
~a' ~~ Designer

Job Number

TEcxNo~oci es Model Name

Centek Engineering
TJ L/CFC
14033.019
82' Sign Structure with 111' Pipe Mast

Oct 31, 2014

Checked By:

Joint Reactions

LC Joint Label X fkl Y fkl Z fkl MX fk-ftl MY fk-ftl MZ ~k-ftl

1 3 BOTLEG1 -4.337 -188.556 -17.282 -509.246 -.004 24.809
2 3 BOTMAST -.028 432.145 -2.437 -79.288 .009 .237
3 3 BOTLEG2 4.365 -183.22 -18.784 -544.92 .01 -22.911
4 3 Totals: 0 60.369 -38.503
5 3 CMG ft : X: 7.381 Y: 51.932 2:.977
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Company

~
~~ ~ Designer

~~ ~~r Job Number

TEcx No~oc~es Model Name

Joint Reactions

Centek Engineering
TJ L/CFC
14033.019
82' Sign Structure with 111' Pipe Mast

Oct 31, 2014

Checked By:

C: .Inint I ahal X fkl Y fkl 7 fkl MX ~k-ftl MY fk-ftl MZ ~k-ftl

1 4 BOTLEG1 -5.055 -226.087 -19.993 -588.341 -.005 28.949
2 4 BOTMAST -.036 494.169 -2.812 -91.636 .011 .268
3 4 BOTLEG2 5.091 -224.159 -21.836 -632.149 .012 -26.699
4 4 Totals: 0 43.923 -44.64
5 4 COG ft : X: 7.102 Y: 51.343 Z: 1.06
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Company Centek Engineering Oct 31, 2014
~• ~ Designer TJL/CFC

~ ~ ~ ~l~~, Job Number 14033.019 Checked By:

T E c x N o ~ o c i e s Model Name 82' Sign Structure with 111' Pipe Mast

Joint Reactions

LC Joint Label X fkl Y fkl Z ~kl MX ~k-ftl MY ~k-ftl MZ ~k-ftl

1 5 BOTLEG1 4.594 225.297 17.269 504.166 .001 -26.276
2 5 BOTMAST .039 -396.169 2.46 78.515 -.018 -.245
3 5 BOTLEG2 -4.633 231.242 18.774 540.789 -.013 24.447
4 5 Totals: 0 60.369 38.503
5 5 COG ft : X: 7.381 Y: 51.932 2:.977
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Company Centek Engineering Oct 31, 2014
~~~ Designer TJL/CFC

Job Number 14033.019 Checked By:

T E c x N o ~ o c i E s Model Name 82' Sign Structure with 111' Pipe Mast

Joint Reactions

LC Joint Label X fkl Y ~kl Z fkl MX fk-ftl MY ~k-ftl MZ (k-ftl

1 6 BOTLEG1 5.261 253.734 19.977 583.471 0 -30.205
2 6 BOTMAST .047 -466.221 2.84 91.048 -.022 -.327
3 6 BOTLEG2 -5.308 256.411 21.823 628.415 -.016 27.873
4 6 Totals: 0 43.923 44.64
5 6 COG ft : X: 7.102 Y: 51.343 Z: 1.06
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Y Code Check

No Calc
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Beam: Mast2

Shape: HSS18X0.5
Material: A500 Gr.42
Length: 27.5 ft
Joint: FC1

J Joint: FC2
LC 6: TIA/EIA Wind in -Z' Direct
Code Check: 0.698 (bending)
Report Based On 97 Sections

-214.869 at 17.474 ft
A k

-426.223 at 3.438 ft

T

Dy

vy

-.003 at 0 ft

-.015 at 27.5 ft

.058 at 3.724 ft

-.017 at 17.474 ft

-1.726 at 0 ft
Dz i n

in

-5.957 at 27.5 ft

2.82 at 17.474 ft
k Vz ~---~--~

-2.06 at 3.438 ft

-.016 at 17.474 ft .394 at 0 ft
k-ft Mz - k-ft

-.021 at 0 ft -.458 at 17.474 ft

-8.393 at 17.474 ft
fa ksi

4

-16.649 at 3.438 ft

7.509 at 3.724 ft

fc ksi
1.59 at 27.5 ft

RISC 9th: ASD Code Check

Max Bending Check 0.698
Location 3.438 ft
Equation H2-1

Compact
Allowables Increase: 1.333

Fy 42 ksi
Fa 33.084 ksi
Ft 33.592 ksi
Fby 36.951 ksi
Fbz 36.951 ksi
Fvy 22.394 ksi
Fvz 22.394 ksi
Cb 1

k

-14.497 at 27.5 ft
My k-ft

-68.485 at 3.724 ft

-1.59 at 27.5 ft
ft ksi

-7.509 at 3.724 ft

Max Shear Check
Location
Max Defl Ratio

y-y z-z
Cm .85 .941
Lb 3.625 ft 3.625 ft
KL/r 7.013 7.013
Sway No No

L Comp Flange 27.5 ft
Warp Length NC

0.010 (s)
17.474 ft
L/78
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Location: Cromwell, CT

Prepared by: T.J.L. Checked by: C.F.C.
Rev. 0: 10/31/14 Job No. 14033.019

Anchor Bolt and Base Plate Analysis:

Input Data:

Tower Reactions:

Overturning Moment = OM := 91.1~ft kips

Shear Face= Shear:= 3~kips

Abal Face = Axial :_ X67 kips

Anchor Bolt Data:

Use ASTM A615 Grade 75

Number ofAnd~orBolts= N:= 10

Diameter of Bolt Circle = pbc :— 24~in

Bolt"Cdumn"Distance= 1:=3~in

Bolt Ultimate Strenght = F~:= 100 ksi

Bolt Yald Strenght = FY:= 75~ksi

Bolt Modulus = E := 29000 ksi

DiameterofAnchorBdls= D = 1.75 in

Threads per Inch = n:= 5

Base Plate Data:

Use ASTM A572 Mod 50

Plate veld Strength = FybP := 50~ ksi

Base Plate Thickness = tbP = 2.O~.in

Base Plate Diameter= DbP:= 30•in

Outer Pole Diameter = Opole ~ 18 in

(Input From Risa-3D LC t16)

(Input From Risa-3D LC X16)

(Input From Risa-3D LC #16)

5.0 -Anchor Bolt and Base Plate Mast.xmcd.xmcd Page 5.0-1



Subject: ANCHOR BOLT AND BASEPLATE MAST

~cnt~»rcr~ ~:n ~c~ruli.,~r, ~,yrrair~ t_..",
n~-,kaU,e~a,r~,ar~ ~.~u~,~4~~sr,,; Location: Cromwell, CT
faantrnd. t7 tlo-lt~; F: i t~ tt a~-~7

Prepared by: T.J.L. Checked by: C.F.C.
Rev. 0: 10/31/14 Job No. 14033.019

Geometric Layout Data:

Distance from Bofts to Centrdd of Pole:

Radius of Bolt Circle=: Rb~ = D2c = 12•in

Distance to Boits = i := 1.. N

i
di := 0 F 2~r• N d~ = 7.05•in d6 = —7.05~in

d~F2b~•sin(6) dZ=11.41•in d~=-11.41~in

d3=11.41•in d8=-11.41~in

d4=7.05•in d9=-7.05•in

Critical Distances For Bending in Plate:

Outer Pole Radius = Rpole ~= DPZ 
le _ 9 ~n

MomentArms of Bolts abort Neutral A~as = MAC:= ifrdi >_ RPole~di — Rpole>Oin~

MAC = O.00~in MA6 = 0.00•in

MA2= 2.41•in MAC= O.00~in

MA3=2.41~in MA8=0.00•in

MA4=0.00~in MA9=0.00•in

MA5= O.00~in MA10 = 0.00•in

Effective Width of Baseplate fa Bending =

r 2 2

Well = .9~2~ I D2P I — r ~P2
1e1 = 21.6~in

l J ~ ~

5.0 -Anchor Bolt and Base Plate Mast.xmcd.xmcd Page 5.0-2



~~~=~~~~i~~4~~ii~~3 Subject: ANCHOR BOLT AND BASEPLATE MAST

f=1-?Horlh&~nfatdfYarl n,4~o~,k~.-0;.r~ Location: Cromwell, CT

Prepared by: T.J.L. Checked by: C.F.C.
Rev. 0: 10/31/14 Job No. 14033.019

Anchor Bolt Analysis:

Calculated AnchorBot Properties:

Polar Moment of Inertia =

Gross A yea cf Bolt =

NetArm of Bolt =

Net Diameter=

Radius of Gyration of Bolt =

Section Mafulus of Bdt =

CheckAnchQ Bdt Tension Force:

Maximum Tensile Force =

Allowable Tensile Face =

Bolt Tension % of Capacity =

Condition1 =

CheckAncha Bolt Bendna Stress:

Ma~dmum Bending Momerrt =

Ma~dmum Bending Stress =

Allowable Bending Stress =

5.0 -Anchor Bolt and Base Plate Mast.xmcd.xmcd

IP — ~~di12= 720~in2
I

i

A9:= 4•DZ=2.405•in2

~r 0.9743 in1 z 2

J

2~, .i
D~:=~ — 1.555~in

D~
r:= 4 = 0.389~in

~c~D~3 3

SX:= 32 = 
0.369•in

Rbc Axial
TM~:= OM• ~ — N = 64.9~kips

P

(1.333 increase
TALL.Gross ~ 1.333~(0.33•Ag F~) = 105.S~kips allowed perTlA/EIA)

(1.333 increase
TALL.Net ~- 1.333~(0.60•A~ Fy) = 113.939 kips allowed per TIA/EIA)

TMax
= 57.0% Bolts are "upset bolts". Use net area perAISC

TALL.Net

TMax
Condition1 := i <_ 1.00, "OK" , "Overstressed"

TALL.Net

Condition1 = "OK"

Shear
MX = N •I = 0.075•ft~kips

MX
fbX = S = 2.4•ksi

x

(1.333 increase
FbX = 1.333.0.6•Fy = 60•ksi allowed perTlA/EIA)

Page 5.0-3
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Location: Cromwell, CT

Prepared by: T.J.L. Checked by: C.F.C.
Rev. 0: 10/31/14 Job No. 14033.019

Check Combined Stress Requiremerrt:

PerASCE Manual 72: "If the c~arance between the base
plate and concrete does not e~eed two times the bolt
diam eter a bending stress analysis of the bolts is NOT
normally required.

CheckAnchcrBolt Compression/Combined Stress:

Ma~timum CompressiveForce=

Mawmum Compressive Stress =

Allowable Compressive Stress =

Combined Stress % of Capacity =

I:= I if I> 2~D~ = O~in

0 otherwise

fbX := I fbX if I > 2• D~ = 0• ksi

0 otherwise

Rbc Axial
CMS = OM• ~ + N = —28.5 kips

P

CMax
fa:= A =-15~ksi

n

K := 0.65

2~~r2~E
C~:= F = 87.364

Y

1 — ~K I~2 •F
r

2 y
2'Cc K

Fa = if — <_ C~ = 45 ksi

5+ 3rK11 _ 
rK113 r

\ J l
3 S•C~ S.Cc3

12~~2~E K•I
if — > C~CK ~~2 r

23• —
r

Fa:= 1.333~Fa= 60~ksi (1.333 increase
allowed perTlA/ElA)

fa + fbx 
=-25.0%

Fa Fbx

Condition 2 = Condition2:= ifl fa + fbX <_ 1.00, "OK" , "Overstressed"~
l Fa Fbx

Condition2 = "OK"

5.0 -Anchor Bolt and Base Plate Mast.xmcd.xmcd Page 5.0-4
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Location: Cromwell, CT

Prepared by: T.J.L. Checked by: C.F.C.
Rev. 0: 10/31/14 Job No. 14033.019

Base Plate Analysis:

OM•di Axial)
Force from Bolts = C. = +

~ IP N

C~ = 57.4•kips

C2= 64.0•kips

C3 = 64.O~kips

C4 = 57.4• kips

C5 = 46.7•kips

6•C: MA.
Maximum Berxiing Stress in Plate = f = ~ ~ ~ — 21.5~ksibP ' ~We~tbP2~ —

Allowable Bending Stress in Plate = FbP = 1.33.0.75~FybP = 49.9~ksi

f
Plate Bending Stresse % of Capacity = F P = 43•%

by

rf
Condition3 = Condition3:= ifl F P < 1.00, "Ok" , "Overstressed"

l bP

Condition3 = "Ok"

C6= 36.0•kips

C~= 29.4•kips

C8= 29,4-kips

C9 = 36.0• kips

C,~~ = 46.7~kips

5.0 -Anchor Bolt and Base Plate Mast.xmcd.xmcd Page 5.0-5



'~_~'ii~r"I L'i~ ~':Il ~i i'i~l. ~l,:i~l'~ .•,w-.pis _IL=~~!7'.7-~
~,. ~': ~liill~~~.Jll~iil~a ~2Y~ 4~i.~L~ I.I~]L ~ -I.i~.!H.'

L4anlr id. ~_Ttk=10!. I.~..old .sav .!.y?

u

Location: Cromwell, CT

Prepared by: T.J.L. Checked by: C.F.C.
Rev. 0: 10!31/14 Job No. 14033.019

FLANGE BOLTS

Flange Bolt and PlateAnalysis:

Tower Reactions:

Overturning Moment = OM := 68.5•ft•kips

Shear Force = Shear := 3 kips

Abal Face = Axial :_ x}27 kips

Input Data:

Flange Bolt Data:

Use ASTM A325

Number of Flange Bolts = N := 20

Diameter of Bdt Circle = pbc := 21.0 in

Bolt "Cdumn" Distance = I :_ .125 in

Bolt Ultimate Strenght = F~ = 120 ksi

Bolt Yiel d Strenght = FY := 92 ksi

Bolt Modulus = E = 29000 ksi

Diameter of Flange Bolts = D := 1.00 in

Threads per I nch = ~ - g

Plate Data:

Use ASTM A572 Mod 50

Plate veld Strength = FybP := 50 ksi

Plate Thickness = tbP := 1.25 in

Plate Diameter = DbP := 24.00 in

Outer Pole Diameter = Opole — 18.00 in

(Input From Risa-3D LC #16)

(Input From Risa-3D LC #6)

Qnput From Risa-3D LC #6)

5.1 -Flange Bolts and Plate Mast.xmcd.xmcd Page 5.1-1



~~ 1 er~~.in€-~rin~ 
Subject: FLANGE BOLTS AND PLATE MAST

~~I V~~~-

t=ct~trrecl ~n 5c~!uiic~nJ ~~
n~-zrr~u,&a.,rp~ar~,,~ ~,,;~L~4~x;,xr Location: Cromwell, CT
($arsio~d. i~{C iC~S F:L2GtIi~Kyj~7

Prepared by: T.J.L. Checked by: C.F.C.
Rev. 0: 10/31/14 Job No. 14033.019

Geometric Layout Data:

Distance from Bolts to Centrad of Pole:

Radius of Bolt Circle =: Rb~ := D2c = 10.5~in

Distance to Bolts = i := 1.. N

di:= 8 F- 2~~c~~N I d~ = 3.24•in ds= 9.99~in
J

d E— Rb~~sin(9) d2 = 6.17•in d~ = 8.49• in

d3=8.49•in d8=6.17•in

d4=9.99•in d9=3.24•in

d5=10.50•in dip =0.00~in

Critical Distances For Bending in Plate:

Outer Pole Radius = Rpole ~ DPZ'e = 9•in

MomentArms of Botts abort Neutral A~as = MAi:= if(di >_ RPoie~dj — Rpole~ Oinl

MAC = 0.00•in MA6= 0.99•in

MA2= 0.00•in MAC= 0,00•in

MA3=0.00•in MA8=0.00•irt

MA4= 0.99~in MA9 = 0.00•in

MA5= 1.50~in MA~~= O.00~in

Effective Width of plate for Bending =

2 Z

Weff~— $ 2 (Dzp) — 
~D 

Zolel _ 12.7•inJ

5.1 -Flange Bolts and Plate Mast.xmcd.xmcd Page 5.1-2



Subject: FLANGE BOLTS AND PLATE MAST

Ce.n~~~r~~J ~:n ~r~rulivrr_ ~u
hr-~Ka~u~e~~,r~~~rc~ v,r~uti~aEsc.,cx~ Location: Cromwell, CT
l4,mlo~d.tTfrtC~s E: t1t~u~[zi~~~.a'r

Prepared by: T.J.L. Checked by: C.F.C.
Rev. 0: 10/31/14 Job No. 14033.019

Flange Bolt Analysis:

Calculated Flange Bolt Properties:

Polar Moment of Inertia =

Gross Area dBolt =

NetAr~ of Bolt =

Net Diameter=

Radius of Gyration of Bolt =

Section Modulus of Bdt =

Check Flange Bolt Tension Foroe:

Maximum Tensile Force =

Allowable Tensile Face =

Bolt Tension % of Capacity =

Condition1 =

Check Flange Bolt Bending Stress:

Ma~amum Bending Momerrt =

Ma~dmum Bending Stress =

Allowable Bending Stress =

IP.— ~rdil2= 1102.5•in2
l 1

Ag:= 4•D2=0.785~in2

~r 0.9743•in 2 2

2.' _D~ = ~ — 0.878•in

D~
r = 4 = 0.22~in

~r•~~3 3

SX:= 32 = 
0.066~in

Rbc Pocial
TM~ := OM• ~ — N = 29.2~kips

P

TALL.Gross ~— 1.333•(0.33~Ag F~) = 41.5~kips
(1.333 increase
allowed per TIA/EIA)

TMax
= 70.4•

TALL.Gross

Condition1 = i TM~ <_ 1.00, "OK" , "Overstressed"
TALL.Gross

Condition1 = "OK"

MX:= I S NarJ•1= 1.562x 10 3~ft~kips

MX
fbX = S = 0.3•ksi

x

(1.333 increase
Fbx:= 1.333 0.6 Fy = 73.6 ksi allowed perTlA/EIA)

5.1 -Flange Bolts and Plate Mast.xmcd.xmcd Page 5.1-3
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Location: Cromwell, CT

Prepared by: T.J.L. Checked by: C.F.C.
Rev. 0: 10/31/14 Job No. 14033.019

Check Combined Stress Reauiremerrt:

PerASCE Manual 72: "If the clearance between the base
plate and concrete does not exceed two times the bolt
diameter a bending stress analysis of the belts is NOT
normally required.

Check Flange Bolt Comoression/Combined Stress:

Ma~dmum CompressiveForce=

Ma~dmum Canpressive Stress =

Allavable Compressive Stress =

Combined Stress % of Capacity =

if I> 2-D~ = ain

0 otherwise

fbX:= IfbX if I> 2•D~ = 0•ksi

0 otherwise

Rbc Axial
CMS:= OM• ~ + N =-13.5•kips

P

CMax
fa = A = —22.3~ksi

n

K := 0.65

2~~c2-E
C~ := F = 78.881

Y

1 — ~K I~2 •F
r

2 y
2'Cc K~I

Fa = 3 if ̀  < C~ = 552• ksi

5+ 3rK11 _ rKll

\ J l
3 8•C~ 8 C 3

c

12-~r2~E K-I
if — > C~CK I~2 r

23• —
r

Fa:= 1.333•Fa = 73.6•ksi (1.333 increase
allowed per TIA/EIA)

fa + fbx = —30.336 %
Fa FbX)

Condition 2 = Condition2:= i~ fa + fbX <_ 1.00, "OK" , "Overstressed"~
Fa Fbx

Condition2 = "OK"
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~rr~rrr~d ~n 5~5rulions
a~rrra~a~&~nro~arc~ c~:cro~i~~{sir
14anfo~d.i76~ic~s F:i2b{Itd'4$~y7

Location: Cromwell, CT

Prepared by: T.J.L. Checked by: C.F.C.
Rev. 0: 10/31/14 Job No. 14033.019

Plate Analysis:

OM~di IAxiall
Force from Bolts = C. = +

~ IP N

C,~ = 23.8•kips

C2 = 26.0• kips

C3 = 27.7•kips

G4 = 28.S~kips

C5 = 29.2~kips

6•G.•MA.
i i

Ma~dmum Berxling Stress in Plate = fbP:= ~ 2 — 30.4~ksi

i (Wefftbp )

Allowable Bending Stress in Plate = FbP := 1.33.0.75• FybP = 49.9~ksi

f
Plate Bending Stresse % of Capacity = F P = 61 ~%

by

f
Condition3 = Condition3:= i~ F P < 1.00, "Ok" , "Overstressed"

tip

Condition3 = "Ok"

C6= 28.8•kips

C~ = 27.7• kips

C$ = 26.0• kips

C9 = 23.8• kips

C~~ = 21.3•kips

5.1 -Flange Bolts and Plate Mast.xmcd.xmcd Page 5.1-5



Subject: ANCHOR BOLT AND BASE PLATE
T = 

':_ r ~:,a ~ ri i; ~_, r i i ~,:~ ANALYSIS

{_4i1`i-1 L''lI ~J II 7~7~UIIti~rl ̀~ e~..~w urn(
,;,.,h,~„a,~,,,~a,~~ ~,.,.,~~~$~~;r„~ Location: Cromwell, CT

Prepared by: T.J.L. Checked by: C.F.C.
Rev. 0: 10/31/14 Job No. 14033.019

Anchor Bolt and Base Plate Analysis:

Input Data:

Tower Reactions:

Overturning Moment = OM := 632•ft•kips (Input From Risa-3D LC # 4)

Shear Force= Shear:=22~kips (InputFromRisa-3D LC#4)

A~aal Face = Axial = —225• kips (Input From Risa-3D LC # 4)

Anchor Bolt Data:

Use ASTM A36

Number of Anchor Bolts = N = 20 (User Input)

Bolt Ultimate Strenght = F~:= 58 ksi (User Input)

Bolt Yald Strenght = FY:= 36~ksi (User Input)

Bolt Modulus = E := 29000 ksi (User Input)

Diameter ofArchorBdis= Db:= 1.5~in (Userinput)

Threads per Inch = nb = 6 (User Input)

Base Plate Data:

Use ASTM 36

Plate veld Strength = FybP := 36• ksi (User I nput)

Base Plate Thickness= tbP:=1.5~in (Userinput)

5.2 -Anchor Bolt and Base Plate Leg.xmcd.xmcd Page 5.2-1



Subject: ANCHOR BOLT AND BASE PLATE
~rsga~~~-,~rir7~ ANALYSIS

'~_~'-(1P61 L`C~ r`. (1 ~(_~t~41~U. RY ̀_. wMv~r'~py~99t
i,"i}Noy@i&an~a~dltaxt P_i;~}~AEE6 Location: Cromwell, C.T
14anfrnd.iTO}1~5 F,t1tISIaEi+$2!~7

Prepared by: T.J.L. Checked by: C.F.C.
Rev. 0: 10/31/14 Job No. 14033.019

Geometric Layout Data:

Distance from Bolts to Centrdd of Pole:

Number of Bolts at Distance:

Critical Distances For Bending in Plate:

d~ := 17.125in (User Input)

d2:= 11.25in (User Input)

d3:= 4.9375in (User Input)

N~ := 12

N2:= 4

N3:= 4

mad := 425in (User Input)

Effective Width of Baseplate fa Bending = Beff:= 42in (User Input)

17,

ANCHOR BOLT AND PLATE GEOMETRY

000

5.2 -Anchor Bolt and Base Plate Leg.xmcd.xmcd Page 5.2-2



Subject: ANCHOR BOLT AND BASE PLATE
~~~r,~a;iii~~~ru~~_.~ ANALYSIS

Cenrr_rcd rn 5~_~~uli~nr, y~
K3-~HnrU~&an~pidkaxJ r_1w~~~esr;~ Location: Cromwell, CT
l4'.anCwd.t7~75At~S c:i3G~1i6Y~-ts~l'

Prepared by: T.J.L. Checked by: C.F.C.
Rev. 0: 10/31/14 Job No. 14033.019

Base PlateAnalysis:

Length of Base Plate =

Width of Base Plate =

Length of Stress Distribution =

Distance from NA to Bolts hTension =

D := 42in

B := 42in

Y:=21in

f:= 17in

L

Modular Ratio =

Area of Steel in Tension Zone =

Eccentricity =

Compression Face=

Uplift Force =

Bearing Force on Grout =

Total Uplift Force =

ES
n :_ = 9.29

57•~

2
AS:= 7.5•in

6n•AS
K~ = B = 0.829ft

CK~•f2+ K~• ~•f— K~~f~Y+ 2~D~Y2— Y3Je = 18.546•in

C3Yz+K~•Y—K~•~ —~1~f~
OM

P~:— — 409•kips
e

D Y

C 2 3 — e)
Pt ~ —Pc p ~, = 60~kips

C2 — 3 
+f~

lP~+ Pt~v~ = 2- = 1063 psi
Y•B

Axial
F := Pt — 6• N = 127• kips

Applied Berxiing Stress in Plate =

5.2 -Anchor Bolt and Base Plate Leg.xmcd.xmcd

6•(F•ma~)
fbP:= Z — 34.4-ksi

Be~tbP

Page 5.2-3



'Ci:r~t~-tern .n 5i7rulic~ns ~ww~~
n3~)NarU~&an~u~dita.+d P~~;~o1~4881~Six)
14anlrnd,t~Tbalc~5 F:i?O.11a~cb~(sSv'

Subject:

Location:

Rev. 0: 10/31 /14

ANALYSIS

Cromwell, CT

Prepared by: T.J.L. Checked by: C.F.C.
Job No. 14033.019

Allowable Bending Stress in Plate =

Plate Bending Stress % of Capacity =

Check Plate Bending Stress

Allowable Bearing Capacity of Grout =

Bearing Percerrt of Capacity =

FbP = 1.33.0.75• FybP = 35.9 ksi

fbP
= 0.96

FbP

rfb
Plate_Bending_Stress =ifs F P < 1.00, "Ok" , "Overstressed"

l bP

Plate_Bending_Stress = "Ok"

Qall ~= 3000•psi

a~
= 0.35

QaII

Grout_Bearing_Capicity:= if(vall ~ 6c, "OK" , "NG' )

Grout_Bearing_Capicity= "OK"

5.2 -Anchor Bolt and Base Plate Leg.xmcd.xmcd Page 5.2-4



~*~~a~~~-+~rin~ 
Subject: ANCHOR BOLT AND BASE PLATE

~``'~ ~ _ ANALYSIS

~~z~r~reJ sn ~~7~ulic~ns ~gu Location: Cromwell, CTn3-} HnrU~ &onfnrd Rear! F': {?@1J If~i'~tH~~'r
l~anfold.~-Tli6.tl'~5 F,i%Y1}1a52*~~17

Prepared by: T.J.L. Checked by: C.F.C.
Rev. 0: 10/31/14 Job No. 14033.019

Anchor Bolt Analysis:

Calculated AnchorBot Properties:

Polar Moment of Inertia = IP:= [(d~)2•N~ + (d2)Z~NZ+ (d3)2•N3] = 4123-in2

Gross Area dBolt = A9 = 4 •Dbz= 1.767•in2

NetAr~of Bolt= An:_ 4.rpb_ 0,9n43~inlZ_ 1.405~in2
~ b J

2• A~
Net Diameter= D~:= ~ = 1.338~in

D~
Radius of Gyration of Bolt = r:= 4 = 0.334-in

~c~D~3 3
Section Modulus of Bdt = SX:= 32 = 

0.235•in

CheckAnchQ Bdt Tension Force:

Pt Axial
Maximum Tensile Force= TM~ = 

6 N — 21.2~kips

Alloavable Tensile Force (Gross Area) = TALL.Gross ~- 1.333~(0.33•A9 F~) = 45.1~kips

Allavable Tensile Force (Net Area) = TALL.Net ~ x•333-(0.60•An Fy) = 40.5~kips

TMax
Bolt Tension % of Capacity = ~ 100 = 52.5

TALL.Net

TMajc

(1.333 incr~se
allowed per TIA/E IA)

(1.333 increase
allowed per TIA/EIA)

Condition1 = Bolt_Tension ~ i <_ 1.00, "OK" , "Overstressed"
TALL.Net

Bolt Tension = "OK" Note Shear stress is
negligible

5.2 -Anchor Bolt and Base Plate Leg.xmcd.wncd Page 5.2-5



~.
—~~ ~~7tC~iI1G~7flf'It~

1'~

Cir~!~-tc~l ~n ~.~Pulis~ns , yam
D7-? Nandi &anfPrd Ratcl 4~~ {?r3114C~i+;~
&an~rnd~il ~o-1~5 Faim~I s63~f4S~77

Subject:

Location: Cromwell, CT

Prepared by: T.J.L. Checked by: C.F.C.
Rev. 0: 10/31/14 Job No. 14033.019

Foundation Check

Base Reactions:

Foundation Data:

Material Data;

OMB := 588~kip~ft

Ntial ~ := 226~kips

Shears := 21 •kips

OM2:= 632•kip~ft

Axial2:= —224-kips

Shear2:= 22 kips

OMm = 92~kip~ft

Ncialm := 494•kips

Shearm := 3•kips

D1:= 1.29~ft

D2:= 2~ft

D3:= 3•ft

D4 = 3•ft

tot ~ 7.17~ft

W 1 := 6•ft

W2 := 21.S~ft

W3 = 26.5~ft

W4 := 55•ft

L1 6•ft

L2:= 11~ft

7conc ~ 150 pcf

7soil~- 100•pcf

~5 = 30~deg

5.3 - Foundation.xmcd.~ancd Page 5.3-1
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FOUNDATION

~ ~

~ ~ ~

O

Location: Cromwell, CT

Prepared by: T.J.L. Checked by: C.F.C.
Rev. 0: 10/31/14 Job No. 14033.019

Volum e of Concrete =

Volum e aF Sal Above Footing =

Volum e cf Soil Wedge at Back Face =

Voum e cf Soil Wedge at Back Face Comers =

Weight of Concrete =

Weight of SalAbove Footing =

Weight of Soil Wedge at Back Face =

Weight of Soil Wedge at Back FaceComers =

V~ = (D1~W 1 •L1) + (D2•W2 + D3•W3 + D4 W4)~L2 = 3209-ft3

VSO : [(D2— 10•in)•(W3 — W2) + [(D2— 10~in) + D3]•(W4 — W3)]•L2 = 1370•ft

Us2 ~ ~tot2'W4~tan(~S) = 1632•ft3

3 tan(~5) 3

Us3 =— 2' ~~tot~ ' 3 = 142~ft

W c ~— Uc 7conc — 481 ~ kips

Ws1 ~— Us1'7soil— 137•kips

Ws2~ Us2'~'soil= ~63~kips

Ws3~ us3"7soil- 14•kips

5.3 - Foundation.xmcd.xmcd Page 5.3-2



~~~~=~~~~i,~~~~n~ Subject: FOUNDATION

Ccnr~~re~l ~:n J~~Culicn~. ,,~ish~raus~h~_~~o„~,&,~,~o,~~ ~,,,~~~4~~,~„ Location: Cromwell, CT
I4animd.~T@o-1~5 F:i1Ut~ii~~S~i'

Prepared by: T.J.L. Checked by: C.F.C.
Rev. 0: 10/31/14 Job No. 14033.019

L2 ~tof tar~~s)

M~=(W~+WSJ+Ncial~+Axial2+Axialm~' 2 +~Ws2+Ws3~(L2+ 2 =5962~kip~ft

Mot := OM.~ + OM2+ OMm + (Shears + Shear2+ Shearm~'~tot — 1642•kip•ft

M~
FS:=—=3.6

Mot

M~
Condition1 := i > 2,"OK","Overstressed"

Mot

Condition1 = "OK"

5.3 - Foundation.xmcd.~vncd Page 5.3-3



Network Modernization RFDS v3.0 T

Site ID CTHA240A Latkude 41.60571
Lon nude -72.70137

Site Name HA240Nerizon BB Site T pe Mono oIe
Address Christian Hill Rdl 100 Berlin Rd, Cromwell Site Class
Market Connecticut Landlord Verizon

Configuretion Approvals

Market RF

7 0 /'~ ~ /'~ Market Development

RFDS Revision Date 07/16/2014
RFUS Final

Site Information

Existing ConFlguration Proposed Configuretion

0000
~---

:~~~ ---
----
----
----
----
-~~~
----
0---
----
----
----

Relocate ca6inel
Add ca6inel

x Swap cabinet
Remove cabinet
Make cabinet dark

Cabinet #
Technology
Cabine~~__

CBU
DUW30
DUL20
DUG20
DU531
RB56601
dTRURRX
RU22 B4
RUS01 B2
RUS01 B4

~~ ~
~-
--
--
--
0-
O- ~
--
--
--
0-
--

ALPHA-Sco e of Work

x Add new mount x Add RRU
Relocate antenna Swap ewsting RRU

x Add antenna Remove RRU
Swap antenna Consolidate mzccables
Remove antenna Add coat cahles
Add TMA Add fiber cables
Swap TMA Add hybrid combiner
Remove TMA Add filter combiner

BETA- Scope of Work

x Add new mount x Add RRU
Relocate antenna Swap existing RRU

x Add antenna Remove RRU
Swap antenna Consolidate coax cables
Remove antenna Add cozccahles
Add TMA Add fiber cables
Swap TMA Add hybrid combiner
Remove TMA Add filer combiner

Add BFt AIR anlenna,Add RRII's at antenna

GAMMA -Scope of Work

x Add new mount x P.dd RRU
Relocate antenna Swap existing RRU

x Add antenna Remove RRU
Svrap antenna Consolidate coat cables
Remove antenna Add coaxca6les
Add TMA Add fiber cables
Swap TMA Add hyhnd combiner
Remove TMA Add filer combiner

DELTA -Scope of Work

Add new mount Add RRU
Relocate antenna Swap e~dsting RRU
Add antenna Remove RRU
Swap antenna Consolidate max cables
Remove antenna Add coax cables
Add TMA Add fiber cables
Swap TMA Add hybrid combiner
Remove TMA Add filter combiner

1/3



Network Modernization RFDS v3.0 1'

Latitude 41.60571
Site ID CTHA240A Lon nude -72.70137

Site Name HA240Nerizon BB Site T pe Mono ole

Address Christian Hill Rd/ 100 Berlin Rd, Cromwell Site Class

Market Connecticut Landlord Verizon

ConFguration Approvals

Market RF

7 O I] ̂  ~ Market Development

~v
RFDS Revision Date 07116/2014

REDS Final

ALPHA view from behind

Existing ConFguretion Proposed ConFguretion

X X X Mount X ~ X

GSM ~ TS 7

82 84 ~_
__ _P I _. I P _ LQuad pole _. Quad pole

PXi6PV 16PVL T PXt6PV 16PVL

RPS - - RFS

108 108
25 -- - 25 --

_—~ :- f Yes ~~

__.- _ 

2 i 2 _.'_._._

0 0 ~

B2 i B4 84 ~ B12

A 1 P n_~ P
Quad pole Quad pole

AIR21 82P/84P AIR21 B4A/B12PA
--Ericsson Ericsson108. _ 
.....108 

.._..

25 25.._
Yes ! Yes Yes yes
2 2 2 2
0 0 0 0

1
j tltl B4

RRU511_E

_'.. Z __.. ________'__._...

1 1 TMA#
dd 82 dd 02 TMA T~eB__ ~_ _._

C RRU
~- - ---- -- - - I- - - - i---- -- -- -'- RRU Tom,__ 

- --

2 ~ 2 Used Coax #
--~--~ 1-5/8" 1 --- - - - 1-5/8" Coax Type _ __

210

i i
i

~ s

x Add new mount x Add RRU
Relocate antenna Swap epsting RRU

x Add antenna Remove RRU
Swap antenna Consolidate coax cables
Remove antenna Add coa<cahles
Add TMA Add fiber cables
Swap TMA Add hybrid combiner
Remove TMA Add filler combiner

QX

CombinerType

Sco e of worK
Add BFI AIR antenna,Add RRU's at antenna

Technology
Band - ---

ActivelPassive
Ant. Type
Ant. Model
Ant. Vendor
Ant. Height
Azimuth

RET deployed ______
E-Tilt _
M-Tilt

GS I ~ MTS

Bz i i __ ea

-- Quad pole Quadpole
PX16PV_16PVL_T PXi6PV_16PVL_T

-- _.. 
_.-RFS -___ _ _ _-_ RFS

-.__108 ____ __._ .108 _.
120 120-- ..___ ~ 

YesI I
__ 2 1 ~ 2

I~~~~

x Add new mount x Add RRU
Relocate antenna Swap ebsting RRU

x Add antenna Remove RRU
Swap antenna Consolidate coa~c cables
Remove antenna Add max cables
Add TMA Add fiberca6les
Swap TMA Add hybrid combiner
Remove TMA Add filler combiner

Technology
Band

Active/Passive
Mt Type
Ant. Model
Ant. Vendor
Ant. Height
Azimuth

RET deployed
E-Tilt
M-Tilt

TMA#
TMA T~ __
RRU #

RRU Tye_
Used Coax #
Coax Type

Coax Length
Fibe~CPR1)#

Spli[ter#
Combiner#

Combiner Type

4 4
t S TSi MTS TE
~ B2 _ . j 84 B4 - B12 _ _.

j A i P A I P _
Quad pole Quad pole

AIR21 B2A/B4P AIR21 B4A/B72P~

Ericsson ~~ - Ericsson
108 -- ~ - 108

_..-- --- -......-120 ---. _. _ ----120
..... _ ---

Yes ~ Yes Yes yes_ __ __'— 
2 _ _ ~ 2 2
0 I 0 0

~ a _~-.. _~

Sco e of work
Add BF[ AIR anlenna,Add RRtI's ai antenna
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Network Modernization RFDS v3.0 '1'

site ~o CTHA240A Latitude 4~.sos~t
Longitude -72.70137

Site Name HA240Nerizon BB Site T pe Mono ole

Address Christian Hill Rdl 100 Berlin Rd, Cromwell Site Class

Market Connecticut Landlord Verizon

Configuration Approvals

Market RF7 O ~ /1 ~1 Market Development

vv
RFDS Revision Date 07/16/2014

RFDS Final

GAMMA view from behind

Existing Configuration Proposed Configuration

' GS ~ MTS
___-_i__-_ 82 S ~ - B4

_. P~-- _. ______L -- P _'Quad pole Quad pale
PX76PV 16PVL T PX76PV 76PVL T

RFS _ -_ 
__. _._____ ___._ 

RFS
___. ___. 108 __ 

... _. __. __ - __. 
.._108..._ _ _.. ___- .240 

_. _._ _ __ __ _ 
240 

_.-.

--.~ _ __
_. _ _.__ ___. I Yes __-

_- _ _ 
2 j 2
0 0

I,~~~~

x Add new mount X .odd RRU
Relocate antenna Swap ewsiing RRU

x Add antenna Remove RRU
Swap antenna Consolidate coaz cables
Remove antenna Add coax cables
Add TMA Add fiber catiles
Svrap TMA Add hybrid combiner
Remove TMA Add Eller combiner

Technology
Band

Active/Passive
AnL Type
Ant. Model
Ant. Venda
Ant. Height
Azimuth

RET deployed
E-Tilt
M-Tilt

TMA#
TMA Type
~RRU #
RRU T~~__
Used Coax #
Coax Type

Coax Len tc~h (ftj
Fiber (CPRI) #

3plltter #
Combiner#

Combiner Type

GSM/UMTS ~ UMTS LTE LTE
82 B4 B4 812

A I P _A _ L_ P
Quad pole Quad Pole _

AIR21 82A/B4P AIR27 B4AIB72PA

Ericsson Ericsson-_._ .
108 108

.- 240 240

~ Yes ~ Yes Yes - ' yes - - ~-__-----_._ _S______ 
2 j 2 2 ~ 2 '~__ ____ _ _-__- 
0 0 0 0

1
____ i __.~ dtl B4 

_.......-~ _ _. _

RRU511_B12

_- _ ..--._~ _ _ _ _' —. i _2

._.__. - ~1-618" ~ __ _ - __-_~___._

2 ~ 2 2 J

Technology
' Band -.. i1_.. ._ _ _-- --- _.._ _ _ I I.
! I Active/Passive ~ ;-

-- --- Ant. Type
Ant. Model
Ant. Vendor _. -
Ant. Height
Azimuth

~ ~ ~ RET deployed ~ j j._.._ _ _?- - _ 
E-Tilt 

~.__ _ _.___ •. _.
~_ _-_,_.

M-Tilt ~

'~--RRU #
--_. _. j ____-- --~ -- --- ;--- RRU Type, ..~---_- ----. ___j -_. _ ___ _____~- _. _ J _ _.

--_.. I _.._ .. I 
..._... 

__~..--~- 
Coa TYPe 

....__ I---- -- ~- --.._ 
_. 

'. - _. _j _ _-__

Coax Lenoth (ft)

Add new mount Add RRU
Relocate antenna Swap epsling RRU
Add antenna Remove RRU
Swap antenna Consolidate coax cables
Remove antenna Add coax cables
Add TMA Add fiber cables
Swap TMA Add hybrid combiner
Remove TMA Add fillermmhiner

Combiner Type

3/3
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T~~I-IfJI~AL ~f~E~I~ICAT101`JS SIR 21, 1.3M, B2A B~-P

RADIO
Active frequency band:
Passive frequency band (optional):
Downlink EIRP in bore-sight direction for the
active band:
Uplink sensitivity:
Remote electrical tilt:
MIMO:

Instantaneous bandwidth:
Capacity (single standard per sector):

Muiti-RAT capability:

Bore-sight antenna gain for passive antenna option
Nominal beam-width, azimuth:
Nominal beam-width, elevation:
Additional antenna parameters:

MECHANICAL SPECIFICATION
Weight (excl. mounting brackets):

Size (H x W x D)
Wind load:

INTERFACES
AIR — DU:

Power:
Passive antenna (option).
LMU RX sharing

SUPPORTING BASE-BAND
RBS 6601:

Band 2 (1850-1910 / 1930-1990 MHz)
Band 4 (1710-1755 / 2110-2155 MHz)

2 x 62,5 dBm
TBD*
-2° to -12°, independently controlled per frequency band
2x2forDL
4 RX branches to be used for diversity/ beam-steering /MIMO
20 MHz
Up to 8 carriers GSM
Up to 4 carriers WCDMA with 2 x 2 DL MIMO
Up to 20 MHz LTE with 2 x 2 DL MIMO
Single standard or two simultaneous standards
(Capacity above is reduced for multi-RAC
17.5 dBi
65°
7°
See Antenna characteristics, page 3

37,5 kg for active only
41,5 kg for active and passive
1422 mm x 307 mm x 200 mm
580 N / 300 N / 720 N
(frontal/lateral/rear-side) Q 42 m/s wind speed

DATA 1, Data 2: CPRI links (SFP modules with LC socket
+flanges that match protective coverTYCO 020611458)
- 48 V DC (TYCO/Ericsson RPT 447 04)
TX/RX 1,TX/RX 2: RF connectors (7-16 female)
RX1, RX2:, RF connectors (N female)

One or two units depending on configuration.

* 1 dB better than best-in-class RRU connected to same size best-in-class antenna

*' Other base-band configurations are available

Telefonaktiebolaget LM Ericsson

SE-126 25 Stockholm, Sweden

Telephone +46 8 719 0000

Fax +46 8 18 40 85

www.ericsson.com

12/287 01-FGB 101 558 Rev81
OO Ericsson 2012



.r
►

E
R
:
C
S
S
I
T
Y
N

F
r
e
q
u
e
n
c
y
 (
A
T
&
T
)

✓
 B
a
n
d
 1
2
 (
L
o
w
e
r
 7
0
0
 M
H
z
)

✓
 B
a
n
d
 4
 (
A
W
S
,
 1
7/
21
00
 M
H
z
)
 —
 2
Q
2
0
1

R
F
 C
ha
ra
ct
er
is
ti
cs

✓
 O
ut

pu
t 
po
we
r:
 2
x
3
0
 W
at
ts

✓
 2
x
2
 M
I
M
O
 C
ap
ab
le

✓
 I
B
W
 o
f 
2
0
 M
H
z

✓
 R
x
 S
en

s.
: 
Be
tt
er
 t
ha

n 
-
1
0
5
 d
6
m
 (
5
 M
H
;

R
E
T
/
T
M
A
 S
u
p
p
o
r
t

✓
 A
I
S
G
 2
.0

 C
om

pa
ti
bl
e

✓
 V
ia
 R
E
T
 P
or

t 
a
n
d
 C
en

tr
e 
Co
nd
uc
to
r

✓
 C
as
ca

di
ng

✓
 3
0
 V
D
C
 B
ia

s

En
vi
ro
nm
en
ta
l

✓
 S
el

f 
Co
nv
ec
ti
on

✓
 T
em

pe
ra

tu
re

 -
40
 t
o 
13
1 
F

P
o
w
e
r

✓
 I
np
ut
 v
ol
ta
ge
: 
-4
8 
V
D
C
 o
r 
A
C
 (
ex

em
pt

i
✓

 F
u
s
e
 s
iz
e:
 1
3
 —
 3
2
 A

•
 

R
e
c
o
m
m
e
n
d
e
d
:
 2
5
 A

✓
 P
o
w
e
r
 C
on

su
mp
ti
on
:

•
 

Ty
pi

ca
l 
2
0
0
 W
at

ts
•
 

M
a
x
 3
1
0
 W
at

ts
•
 

Ex
cl

. 
R
E
T
 a
n
d
 T
M
A
 l
oa

d

O
 E
ri
cs
so
n 
In
c.
 2
0
1
0
,
 a
ll

 r
ig
ht
s 
re
se
rv
ed
. 

~ 
Pr

op
ri

et
ar

y 
an

d 
Co

nf
id

en
ti

al
 u



I
~
R
U
S
 1
1
 M
e
c
h
a
n
i
c
s

Wa
ll
 a
n
d
 p
ol

e 
m
o
u
n
t
i
n
g
 b
ra
ck
et
s

R
e
u
s
e
d
 f
r
o
m
 R
R
U
W
 a
n
d
 R
R
U
2
2

=~ 
Ve

rt
ic

al
 M
o
u
n
t
 O
n
l
y

Cl
ea

ro
~g

 d
is

ta
nc

es
:

A
b
o
v
e
 >
=
 1
6
 i
n.

B
e
l
o
w
 >
=
 1
2
 i
n.

Si
de

 >
=
 0
 m
m

D
C
 c
on

ne
ct

or
Ba
yo
ne
t

S
c
r
e
w
 t
er

mi
na

ls
 i
n 
co

nn
ec

to
r 
pl

ug

S
u
p
p
o
r
t
e
d
 o
ut
er
 c
ab

le
 d
ia

me
te

r:
 6
-
1
8
 m
m

C
P
R
I
 c
on

ne
ct

or
L
C
D
 w
it
h 

~~
P~
~r
ie
ta
ry
 c
o
v
e
r

S
e
~
~
~
~
~
~
 r
o
v
e
r
 a
va

il
ab

le
 f
r
o
m
 1
Q
2
0
1
1

Si
ze
 ~
 V
~/
ei
gh
t

~~ 
B
a
n
d
 4
:
 4
4
 I
bs

B
a
n
d
 i
Z
:
 5
0
 I
bs

1
7
.
x
"
 x
 1
7
.
3
"
 x
 7
.
Z
"
 i
nc

l.
 s

~.
~~
~ 
~V
~o
~O
~

~s
~

O
 2
0
1
0
 A
T
&
T
 I
nt
el
le
ct
ua
l 
Pr

op
er

ty
. 
Al
l 
ri
gh
ts
 r
es
er
ve
d.
 A
T
&
T
 a
n
d
 t
he
 A
T
&
T
 l
og

o 
ar
e 
t
r
a
d
e
m
a
r
k
s
 o
f 
A
T
&
T
 I
nt
el
le
ct
ua
l 
Pr

op
er

ty
.





W(~L~~`....P~,~
A'(TOftff EYS AT I.AW JULIE D. KOHLER

PLEASE REPLY TO: BfIdQ0p01~

WRITER's o~RECT DIAL: (203) 337-4157
E-Mail Address: jkohlerCa~,cohenandwolf.com

VIA CERTIFIED MAIL
RETURN RECEIPT REQUESTED

December 17, 2014

Re: T-Mobile Northeast, LLC
Proposed Modifications to an Existing Telecommunications Facility
100 Berlin Road (aka Christian Hill Road), Cromwell, Connecticut
Petition to the Connecticut Siting Council

To Whom It May Concern:

We are writing you on behalf of our client T~Mobile Northeast, LLC ("T-Mobile")
with respect to the above referenced matter, T-Mobile is currently collocated on the
telecommunications facility located at 100 BerMin Road, Cromwell, Connecticut and
seeks to modify its existing installation to improve its coverage and service from this
location.

The attached notice is being sent to you pursuant to the Regulations of
Connecticut State Agencies, which require that owners of property that abut a parcel on
which the facility is located be sent notice of an applicant's intent to file a Petition with
the Connecticut Siting Council.

If you have any question regarding this notice or the Petition, please don't
hesitate to contact the Connecticut Siting Council or the undersigned.

Sincerely,

Enclosure

. -~
Jul e D. Kohler, Esq.

~..J

1 ~ 1J BROAD S7'R6}i7' 1ti8 I)EF.ft }{ILL AVENUE 32U ~'OS"1' 1ZdA~ V✓ES'I' ~5'] QRANCI~ L`EN'1'ER ROAU

P.O. FOX IB~~ DANBURY, GT O6H~O Wi?STPORT, ('I~ I)h8RrI CJRANGF., (.`I' 064%7

Nx~naseoFl~, C"T OGGO1-1 21 Trig: (~03) 792 771 'I'c~.: (203) 222-1034 Tei.: (203) 298-Qp6b

`fat' (203) 361-fJ211 EAx: 12031 791-814v Fnx: (203J ~?7-1373 I;~x: (203) 298.4068

Fnx: t203) 39-1-9901



NOTICE

Pursuant to Section 16-50j-40(a) of the Regulations of Connecticut State

Agencies, notice is hereby given that T-Mobile Northeast LL.0 ("T-Mobile") will file a

Petition for Declaratory Ruling ("Petition") with the Connecticut Siting Council {"Council")

on or after December 18, 2014. T-Mobile will seek a ruling that no Certificate of

Environmenfial Compatibility and Public Need is required to modify its antenna site at

the existing telecommunication facility at 100 Berlin Road (aka Christian Hill Road),

Cromwell Connecticut ("Facility").

T-Mobile has an existing wireless telecommunications site at this Facility and an

antenna array at the 108 foot centerline. It seeks to upgrade its equipment and replace

six (6) antennas at a centerline of 108 feet, add three (3) RRUs (remote radio units) at a

centerline of 108 feet; remove three (3) TMAs (tower mounted amplifiers) and relocate

three (3) existing TMAs at a centerline of 108 feet; add one (1) GPS antenna at a

centerline of 50 feet; add GPS cable; and install fiber hybrid cable and reusing existing

coax cables. The proposed replacement antennas will extend one (1) foot above the top

of the existing 111 foot tower.

The modifications to this Facility are being proposed to allow T-Mobile to provide

improved wireless service to Cromwell and fihe surrounding area.

The Petition will set forth the need, purpose and benefits of the modifications to

the Facility. The Petition provides plans, details of the proposed modifications and

explains why T-Mobile submits that these modifications present no significant adverse

environmental effect.



Copies of the Petition will be available for review during normal business hours

on or after December 18, 2014 at the Connecticut Siting Council:

Connecticut Siting Council
10 Franklin Square
New Britain, CT 06051

or at the offices of T-Mobile's legal counsel:

Julie D. Kohler, Esq.
Cohen and Walf, P.C.
1115 Broad Street
Bridgeport, CT 06604
Tel. (203) 368-0211
Fax (203} 394-9901

All inquiries should be addressed to the Council or to T-Mobile's legal counsel as listed

above.
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CERTIFICATION OF SERVICE

I hereby certify that on the 17th day of December, 2014, a copy of the foregoing letter and

notice was mailed by certified mail, return receipt requested to each of the abutting properties

owners on the accompanying list.

Julie .Kohler, Esq.
Co en nd Wolf, P.C.
111 road Street
Bridgeport, CT 06604

Attorney for:
T-Mobile Northeast, LLC
"T-Mobile")



ADJACENT PROPERTY OWNERS
100 BERLIN ROAD, CROMWELL, CT 06416

Main Street Equity LLC
c/o Anita Morrison
47 Woodbridge Avenue
East Hartford, CT 06108

95 Berlin Road LLC
c/o Thomas E. Porzio
400 Charcoal Avenue
Middlebury, CT 06762

Ganesha Hospitality LLC
113 Berlin Road
Cromwell, CT 0641 b

SUNOCO LLC
1735 Market St. STE. LL
Philadelphia, PA 19103

SHRI AMBE LLC
70 Timberridge Road
North Brunswick, NJ 08902

Guaranteed Maintenance and Development LLC
222 Williams Street East #105
Glastonbury CT 06033

Hector A. Ocampo
16 Christian Hill Road
Cromwell, CT 06416

Rondante P. Uy & Melinda Y Uy
17 Christian Hill Road
Cromwell, CT 06416

Jeffrey W. Newton &Sandra R. Newton
18 Christian Hill Road
Cromwell, CT 06416

Steve A. Falco &Eugenia Decobert Falco
20 Christian Hill Road
Cromwell, CT 06416



ADJACENT PROPERTY OWNERS
100 BERLIN ROAD, CROMWELL, CT 06416

Hector Novoa &Elizabeth Novoa
22 Christian Hill Road
Cromwell, CT 06416

David Putnam &Chang U. Putnam
24 Christian Hill Road
Cromwell, CT 06416

State of Connecticut
165 Capital Avenue
Hartford, CT 06106

Town of Cromwell
41 West Street
Cromwell, CT 06416

IRNM FEE Cromwell, LLC
914 Hartford Turnpike
Waterford, CT 06385

Steven J. Gorss
121 Berlin Drive,
Cromwell, CT 06416

Patricia K. Pikor
c/o Alliance Energy LLC,
404 Wyam Street, Suite 425
Waltham, MA 02451

Nadeka LLC
39 Harvest Woods Lane
Higganum, CT 06441



NOTICE

Pursuant to Section 16-50j-40(a} of the Regulations of Connecticut State

Agencies, notice is hereby given that T-Mobile Northeast LLC ("T-Mobile") will file a

Petition for Declaratory Ruling ("Petition") with the Connecticut Siting Council ("Council")

on or after December 18, 2014. T-Mobile will seek a ruling that no Certificate of

Environmental Compatibility and Public Need is required to modify its antenna site at

the existing telecommunication facility at 10p Berlin Road (aka Christian Hill Road),

Cramwelf Connecfiicut (°Facility").

T-Mobile has an existing wireless telecommunications site at this Facility and an

antenna array afi the 108 foot centerline. ft seeks to upgrade its equipment and replace

six (6) antennas at a centerline of 108 feet, add three (3) RRUs (remote radio units) at a

centerline of 108 feet; remove three (3) TMAs (tower mounted amplifiers) and relocate

three (3) existing TMAs at a centerline of 108 feet; add one (1) GPS antenna at a

centerline of 50 feat; add GPS cable; and install fiber hybrid cable and reusing existing

coax cables. The proposed replacement antennas will extend one (1) foot above the top

of the existing 111 foot tower.

The modifications to this Facility are being proposed to allow T-Mobile to provide

improved wireless service to Cromwell and the surrounding area.

The Petition will set forth the need, purpose and benefits of the modifications to

the Facility. The Petition provides plans, details of the proposed modifications and

explains why T-Mobile submits that these modifications present no significant adverse

environmental effect.



Copies of the Petition will be available for review during normal business hours

on ar after December 18, 2014 at the Connecticut Siting Council;

Connecticut Siting Council
10 Franklin Square
New Britain, CT 06051

or at the offices of T-Mobile's legal counsel:

Julie D. Kohler, Esq.
Cohen and Wolf, P.C.
1115 Broad Street
Bridgeport, CT 06604
Tel, (203) 368-0211
Fax (203) 394-9901

All inquiries should be addressed to the Council or to T-Mobile's legal counsel as listed

above.
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CERTIFICATION OF SERVICE

hereby certify that on the 17~h day of December, 2014, copies of the attached

notice of filing a Petition with the Connecticut Siting Council for a declaratory ruling was

sent by certified mail, return receipt requested to the following;

Mayor Enzo Faienza
Town Hall
41 Wesfi Street, 1st Floor
Cromwell, CT 06416

Mayor Daniel T. Drew
City Hall
245 deKoven Drive
Middletown, CT 0645

Julie D. Kohler, E~~,

~.._,~


