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 ef 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. I\/Iiddle'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



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).

Il 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



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-033-090515B

acknowledgement are attached hereto as Exhibit A.

. PROPOSED MODIFICATIONS TO THE CROMWELL FACILITY

T-Mobile seeks to modify the existing Cromwell Facility by:
e Replacing six (6) antennas at a centerline of 108 feet;
e Adding three (3) RRUs (remote radio units) at a centerline of 108 feet;
e 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;

e 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”.



Petition No. 750 approval and T-Mobile seeks a Petition to allow for this minor increase

in antenna height

. 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

% T-Mobile also seeks approval of the other proposed facility modifications identified in Section 11,

4-



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



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



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 officials® 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.

® 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.

-



Respectfully Submitted,

T-MOBILE NORTHEAST LLC

T A R

JuIie!D. Kohler, Esq.

hen and Wolf, P.C.

1115 Broad Street
Bridgeport, CT 06604

Tel. (203) 368-0211

Fax (203) 394-9901
jkohler@cohenandwolf.com
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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 constructa 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 of the antennas would be flush with the top of the 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 of the parcel are also zoned BUS. The property to the east and
north of the 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 ANSIIEEE standard.

Content Last Modified on 1/26/2006 9:40:18 AM
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STATE OF CONNECTICUT

CONNECTICUT SITING COUNCIL

g‘g Ten Franklin Square, New Britain, CT 06051
= i Phone; (860) 827-2935 Fax: (860) 8§27-2950 &

&
5 5
%{5"‘ E-Mail: siting.council@ect.gov
T Internet: ct.gov/esce
Daniel E Caruso

Chairman ;
June 23, 2009 :'

Thomas J. Regan, Esqg.

Brown Rudnick LLP

City Place I, 185 Asylum Street
Hartford, CT 06103

RE:  EM-T-MOBILE-033-090515B ~ T-Mobile USA, Inc. notice of intent to modify an existing
telecommunications facility located at Christian Hill Road, a/k/a 100 Berlin Road, Cromwell,
Connecticut.

Dear Attorney Regan:

The Connecticut Siting Council (Council) hereby acknowledges your notice to modify this existing
telecommunications facility, pursuant to Section 16-50j-73 of the Regulations of Connecticut State Agencies.

The proposed modifications are to be implemented as specified here and in your notice dated May 15, 2009,
including the placement of all necessary equipment and shelters within the tower compound. The
modifications are in compliance with the exception criteria in Section 16-50j-72 (b) of the Regulations of
Connecticut State Agencies as changes to an existing facility site that would not increase tower height, extend
the boundaries of the tower site, increase noise levels at the tower site boundary by six decibels, and increase
the total radio frequencies electromagnetic radiation power density measured at the tower site boundary to or
above the standard adopted by the State Department of Environmental Protection pursuant to General Statutes
§ 22a-162. This facility has also been carefully modeled to ensure that radio frequency emissions are
conservatively below State and federal standards applicable to the frequencies now used on this tower.

This decision is under the exclusive jurisdiction of the Council. Please be advised that the validity of this
action shall expire one year from the date of this letter. Any additional change to this facility will require
explicit notice to this agency pursuant to Regulations of Connecticut State Agencies Section 16-50j-73. Such
notice shall include all relevant information regarding the proposed change with cumulative worst-case
modeling of radio frequency exposure at the closest point of uncontrolled access to the tower base, consistent
with Federal Communications Commission, Office of Engineering and Technology, Bulletin 65. Any
deviation from this format may result in the Council implementing enforcement proceedings pursuant to
General Statutes § 16-50u including, without limitation, 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 in material violation.

Thank you for your attention and cooperation.

Very truly yours,

B. Duale ﬂ%

S. Derek Phelps
Executive Director

SDP/MP/ib

¢:  The Honorable Jeremy J. Shingleton, First Selectman, Town of Cromwell
Frederic Curtin, Zoning Enforcement Officer, Town of Cromwell
Shaner Hotel Group Properties '

csc

CONNECTICUT SITING COUNGIL

GHEMT-MOBILECROM WELLMc0G0409Chririsn IIRA DOC Affirmative Action / Equal Opportunity Employer
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MEBI Consulting

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



MEBI Consulting

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

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

General population/uncontrolled exposure limits apply to situations in which the general public may be
exposed or in which persons who are exposed as a consequence of their employment may not be made
fully aware of the potential for exposure or cannot exercise control over their exposure. Therefore,
members of the general public would always be considered under this category when exposure is not
employment related, for example, in the case of a telecommunications tower that exposes persons in a
nearby residential area.

Public exposure to radio frequencies is regulated and enforced in units of microwatts per square
centimeter (WW/cm?). The general population exposure limit for the 700 MHz Band is 467 pW/cm®, and
the general population exposure limit for the PCS and AWS bands is 1000 pW/cm”. Because each carrier
will be using different frequency bands, and each frequency band has different exposure limits, it is
necessary to report percent of MPE rather than power density.

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



WEBI Consulting

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 fully
aware of the potential for exposure and can exercise control over their exposure. Occupational/controlled
exposure limits also apply where exposure is of a transient nature as a result of incidental passage through
a location where exposure levels may be above general population/uncontrolled limits (see below), as

long as the exposed person has been made fully aware of the potential for exposure and can exercise
control over his or her exposure by leaving the area or by some other appropriate means.

Additional details can be found in FCC OET 65.

CALCULATIONS

Calculations were done for the proposed 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
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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/B2P for 1900 MHz (PCS)
and 2100 MHz (AWS) channels and the Eriesson 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 maximum 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 maximum 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



MEBI Consulting

environmental | engineering | due diligence

T-Mobile Site Inventory and Power Data

Sector: A Sector: B Sector; (©
Antenna #: 1 Antenna #: 1 Antenna #: 1
§ Ericsson AIR21 kL Fricsson AIR21 - Ericsson AIR21
Make / Model: | BA4A/B2P Make / Model; B4A/B2P Make / Model: B4A/BIP
Gain: 15.5dBd Gain: 15.5 dBd Gain; 15.5 dBd
Height (AGL): 108 Height (AGL): 108 Height (AGL): 108
1900 MHz(PCS) / 1900 MHz(PCS) / 1900 MHz(PCS)/
Frequency Bands 2100 MHz (AWS) Frequency Bands 2100 MHz (AWS) Frequency Bands 2100 MHz (AWS)
Channel Count 4 Channel Count 4 # PCS Channels: 4
Total TX Power: 120 Total TX Power: 120 # AWS Channels: 120
ERP (W): 1,880.91 ERP (W): 1,880.91 ERP (W): 1,880.91
Antenna A1 MPE% 1.47 Antenna B1 MPE% 1.47 Antenna C1 MPE% 1.47
Antenna #: 2 Antenna #: 2 Antenna #: 2
. Ericsson ATR21 o ¥ Ericsson AIR21 3 Ericsson AIR21
Make / Model: B4A/B12P-8 Make / Model: B4A/B12P-8 Make / Model: B4A/B12P-8
Gain: | 15.5dBd/13.5dBd Gain: | 155dBd/13.5dBd Gain: | 15.5dBd/13.5dBd
Height (AGL): 108 Height (AGL). 108 Height (AGL): 108
2100 MHz (AWS)/ 2100 MHz (AWS) / 2100 MHz (AWS) /
Frequency Bands 700 M(Hz ) Frequency Bands 700 Mglz ) Frequency Bands 700 M(Hz )
Channel Count 3 Channel Count 3 Channel Count 3
Total TX Power: 150 Total TX Power: 150 Total TX Power: 150
ERP (W): 2,311.60 ERP (W) 2,311.60 ERP (W): 2,311.60
Antenna A2 MPE% 2.11 Antenna B2 MPE% 2.11 Antenna C2 MPE% 2.1
Site Composite MPE % T-Mobile Sector 1 Total: 3.58%
G MEE% T-Mobll Sestor 3 Totat | 338%
T-Mobilo 1074 -Mobile Sector 3 Total: 58 %
AT&T 3348% 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




MEBI Consulting

environmental | engineering | due diligence

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 Density Value (%)
Sector 1: | 3.58 %
Sector 2: | 3.58 %
Sector 3 : | 3.58 %
T-Mobile Total: | 10.74 %

Site Total: | 59.23 %

Site Compliance 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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introduction

The purpose of this report is to summarize the results of the non-linear, P-A 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-16-65-00T 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” & coax cables, one (1) fiber cable and two (2) dc
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” & 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”" & 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” @ 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" & 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 B4A/B12P-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” & 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.

w  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% reduction of wind force with ¥ 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.

Loading

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 16 of TIA/EIA-222-F-96]
Epead: 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 2.3.16 of TIA/EIA-222-F-
no ice plus gravity load — used in 96]
calculation of tower stresses and
rotation.

Load Case 2; 74 mph wind speed w/  [Section 2.3.16 of TIA/EIA-222-F-
15" radial ice plus gravity load —used  96]

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 1614.5 of State Bldg.
Code 2005] does not control in
the design of this structure type

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

REPORT SECTION 1-3
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Structure Capacity

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 55t long (approx) x 8.5-t 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”&, (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°0, 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

OTM 2.0 3.6 PASS

Reinf. Conc. Pad
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% PASS
Flange Bolts Tension 70.4% PASS
Flange Plate Bending 61.0% PASS
Anchor Bolts (Leg) Tension 52.5% PASS
Base Plate (Leg) Bending 96.0% PASS
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Doneclitsion

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:

¥

V. B s ! )

I s‘fllﬁ .-"{:! Lﬂt. |' !

' ,__;':fﬁ:'i-'_“"‘f: I:: I !
Timothy J. Lynn, PE
Structural Engineer

! .
gyt
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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.

= |t 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. 1t 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 shaps 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

Moadification 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
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Enforced joint displacements

1-Way members, for tension only bracing, slipping, etc.

1-Way springs, for modeling soils and other effects

Eufer 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, 1S456:2000,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, Eurc 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: AlSI, 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



CENT EKnm:m::rihﬂ Lkt

Centered on Solulions  seecenckengiom )
132 Kiarth Beanford Roat By M0k ARB-D5E Location:
Branfarl, CT 54105 F. (20 483 BEAT

Rev. 0: 10/30/14

Wind Loading on Structural Members

Cromwell, CT

Prepared by: T.J.L. Checked by: C.F.C.
Job No. 14033.019

Development of Design Heights, Exposure Coefficients,
and Velocity Pressures Per TIA/EIA

Wind Speeds

Basic Wind Speed, V
Basic Wind Speed with Ice, Vi

Heights above ground level, z

Leg Member Section 1=
Leg Member Section 2=
Leg Member Section 3=
Leg Member Section 4 =

Bracing Members =

Exposure Coefficients, kz

Leg Member Section 1=

Leg Member Section 2 =

Leg Member Section 3 =

Leg Member Section 4 =

Bracing Members =

Velocity Pressure without ice, gz

Leg Member Section 1 =

Leg Member Section 2=

Leg Member Section 3 =

Leg Member Section 4 =

Bracing Members =

EIA-TIA Load Calculations - Structural

V=74 mph (per TIA/EIA-222-F Section 2.3.16)

V= 85 mph
zq:=10 ft
25:=30 ft
z3:=50 ft
z4=T70 ft
zgp =40 ft

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

-

1
Kzq=| —| =071
17133

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

2

qz4:= 0.00256-Kz4-V" = 13.15
2

qzp:= 0.00256-Kzy V" = 17.999
2

qzg = 0.00256-Kzg3 V" = 20.827
2

qz4:= 0.00256-Kz, V" = 22.929

qzg; = 0.00256 Kzg,V° = 19.541
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Velocity Pressure with ice, qzICE

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 =

EIA-TIA Load Calculations - Structural

Radial ice Density =

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

qaICE 4 = 0.00256-Kz1-V;” = 9.967

GZICE = 0.00256- K2V = 13.642
qeICE = 0.00256- K25V, = 15.786
GZICE = 0.00256- K2V, = 17.379

GZICER, = 0.00256-Kzg, V;° = 14.811

Gy=1.69 (per TIA/EIA-222-F Section 2.3.4)
m:=1.25 (per TIA/EIA-222-F Section 2.3.4.4)
Ir:= 0.50 in (per TIA/EIA-222-F Section 2.3.1)
Id := 56.00 pef
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Development of Wind & Ice Load on W24x68 w/ Plate

W24x68 w/ Plate Data:
Shape =
Depth =
Length =
Flange Width =
Flange Thickness =
Web Thickness =

Member Cross Sectional Area =

Gravity Loads (without ice)

Weight of the Member =

Gravity Loads (ice only)

lce Area per Linear Foot =

Weight of Ice on Member =

Wind Perpendicular to Flange:

Member Asped Ratio =

Member Force Coefficient =

Wind Load (without ice)

Flange Projected Surface Area =

Section 1 Flange Wind Force =

Wind Load {with ice)

Flange Projected Surface Area w/ lce =

Section 1 Flange Wind Force w/ lce =

EIA-TIA Load Calculations - Structural

(per TIA/EIA-222-F~1998 Criteria)

Flat
C————
d:= 25.75 in
L:= 20 ft
by:= 16 in
tfi= 2.585 in
ty, = 415 in
) 2
Amember:= 52.1 in s |
Self Weight {Computed internally by Risa-3D) plf BLC1

Aimember = 2t + 21r)-(bf + 2Ir) + (d = 2t — 2i)(ty, + 2Ir) = Apyemper = 97.5

Al

i
member

WICE member = 1d——7— =38 pf  BLC3

— 144
p 12L -
'member= . = 12
by
Camember= 167 (per TIA/EIA-222-F Table 3)

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

b
Amember= 7, = 1:333 ft
924Gy Camember Amember = 49 pf  BLC7
(per TIA/EIA-222-F-1996 Section 2.3.2)
(bf +2 Ir)
ACEmember= ~—5— = 1417 ft
GZICE 1-Gpy-Camember ACEmember = 40 pf  BLCE
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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 Perpendicular to Web

12L

Member Asped Ratio = Alember = T

=93

Member Force Coefficient = =1.48 (per TIA/EIA-222-F Tablke 3)

Camember

Wind Load (without ice}

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

d
Web Projected Surface Area = A =—=2146 ft
) member = 45
Section 1 Web Wind Force = 421-G CamemberAmember = 70 pif BLC 5
Wind Load (with ice) (per TIA/JEIA-222-F-1996 Section 2.3.2)
: (d+ 21Ir)
Web Projected Surface Area wf Ice = AICE =—=2229 ft
) member 12
Section 1 Web Wind Force w/ Ice = 9ZICE4- Gy Carember AICEmember = 55 pf  BLC4

EIA-TIA Load Calcuilations - Structural Page 3.0-4
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Cromwell, CT

Prepared by: T.J.L. Checked by: C.F.C.
Job No. 14033.019

Development of Wind & lce Load on W24x68

W24x68 Data:
Shape =
Depth =
Length =
Flange Width =
Flange Thickness =
Web Thickness =

Member Cross Sectional Area =

Gravity Loads (without ice)

Weight of the Member =

Gravity Loads (ice only)

Ice Area per Linear Foot =

Weight of Ice on Member =

Wind Perpendicular to Flange:

Member Asped Ratio =

Member Force Coefficient =

Wind Load (without ice)

Flange Projected Surface Area =

Section 2 Flange Wind Force =
Section 3 Flange Wind Force =

Section 4 Flange Wind Force =

Wind Load (with ice}

Flange Projected Surface Area w/lce =

Section 2 Flange Wind Force w/ lce =
Section 3 Flange Wind Force w/ Ice =

Section 4 Flange Wind Force w/ [ce =

EIA-TIA Load Calculations - Structural

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

Flat

d:= 23.75 in

L:=20 ft

bf =9 in

ty:= 585 in

ty, =415 in

Amember= 201 in2 = —

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

Aimember = Z(tf + 2~Ir)-(bf + 2-Ir) = (d -2 er)(tw + 2-Ir) - Amember = 421

Almember
—— =16

WiGE_member= ¢ pf  BLC3

-t
Armember.:- K =26.7
Camember = 2 (per TIA/EIA-222-F Table 3)
(per TIA/EIA-222-F-1996 Section 2.3.2)

5
Amember = 127 0.75 ft
92y Sy Camempber Amember = 46 Pt BLC7
923 Gy Camemper Amember = 53 pf  BLC7
924 Gy Comember Amember = 98 pif BLC7
(per TIA/EIA-222-F-1996 Section 2.3.2)

(b +2)

AICE momper = ~—5— = 0833 ft
qzICES G- Camember AICEmember = 38 pif BL.C 6
GZICE 5 Gy Capnember A CEmanmber = 44 pf  BLC6
QZICE £ G- Caprember ACEmember = 49 pf  BLGS6
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Cromwell, CT

Prepared by: T.J.L. Checked by: C.F.C.
Job No. 14033.019

Wind Perpendicular to Web

Member Asped Ratio =

Member Force Coefficient =

Wind Load (without ice)

Web Projected Surface Area =

Section 2 Web Wind Force =

Section 3 Web Wind Force =

Section 4 Web Wind Force =

Wind Load (with ice)

Web Projected Surface Area w/ Ice =

Section 2 Web Wind Force w/ Ice =

Section 3 Web Wind Force w/ Ice =

Section 4 Web Wind Force w/ Ice =

EIA-TIA Load Calculations - Structural

12L

Al — =101

"member =

Camember =

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

15 (per TIA/EIA-222-F Tabk 3)

d

Amember'= 75 = 1.678 ft

922 G Camember Amember = 91 pf BLCS
423 Gy Camember Amember = 105 pif  BLCS
924 Gy Camember Amember = 119 pif BLCS
(per TIA/EIA-222-F-1996 Section 2.3.2)

(d+ 21r)

AICEm emper = BT S 2.063 ft

FICE Gy Camember ACEmember = 71 pf  BLC4
GICEy Gy CanemberAICEmember = 83 i BLC4
qZICE4'GH'Camember'AICEmember =191 pif BLC 4
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Wind Loading on Structural Members
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Prepared by: T.J.L. Checked by: C.F.C.
Job No. 14033.019

Development of Wind & lce Load on WT 6x15

WT 6x15 Data:
Shape =
Depth =
Length =
Flange Width =
Flange Thickness =
Web Thickness =

Member Cross Sectional Area =

Member Asped Ratio =

Member Force Coefficient =

Gravity Loads {without ice)

Weight of the Member =

Gravity Loads (ice only)

Ice Area per Linear Foot =

Weight of [ce on Member =

Wind Load (without ice)

Member Projected Surface Area =

Total Member Wind Force =

Wind Load (with ice}

Member Projected Surface Area w/ [ ce =

Total Member Wind Force w/ lce =

EIA-TIA Load Calculations - Structural

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

Flat
d:=6.17 in
L:=10 ft
bf i= 1692 in
te= 0.44 in
t,, = 0.26 in
.

Amember =44 I
A LR

r rep——— [ ]

member "

br

Canember= 1.78 (per TIA/EIA-222-F Table 3)
Self Weight (Computed internally by Risa-3D) pf  BLC1

o= [+ 24) (o 24)+ (3= ) 21) - Ao = 128

Almember
e, e PR

WiCE_member = !¢ 144 pf  BLC3
(per TIA/EIA-222-F-1996 Section 2.3.2)
Amsmber:: E = 0.543 ft
9281 G- Camember Amember = 32 pif BLC 57
(per TIA/EIA-222-F-1996 Section 2.3.2)

(bf + 2-Ir)
AICE emper =~ = 0627 ft
qZ'CEBr‘GH‘Camember'A'CEmember: 28 pif BLC 4,6

Page 3.0-7
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Wind Loading on Structural Members

Cromwell, CT

Prepared by: T.J.L. Checked by: C.F.C.
Job No. 14033.019

Development of Wind & Ice Load on L5x5x5/16

L5x5x5/16 Data:
Shape =
Length =
Width =
Thickness =

Member Cross Sectional Area =

Member Asped Ratio =

Member Force Coefficient =

Gravity Loads (without ice)

Weight of the Member =

Gravity Loads (ice only)

Ice Area per Linear Foot =

Weight of Ice on Member =

Wind Load (without ice)

Member Projected Surface Area =

Total Member Wind Force =

Wind Load (with ice)

Member Projected Surface Areaw/ loe =

Total Member Wind Force w/ Ice =

EIA-TIA Load Calculations - Structural

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

Flat
f—— ————
L2=132, ft
=3 in
t:=0.3125 in
)
Amember =3.03 in
121

Almember= —— = 76.8
Capember = 2 (per TIA/EIA-222-F Tabke 3)
Self Weight (Computed internally by Risa-3D) pif BLC 1
Almember= (b= (t+ 210 + (b + 2)(t + 211 - A amper = 11

) Almember "
WicE_memper = 1¢—72— = b RS
(per TIA/EIA-222-F-1996 Section 2.3.2)

b
Amember = = 0.417 ft
92gr SH Camember Amember = 28 pif BLC7
(per TIA/EIA-222-F-1996 Section 2.3.2)
(b+2Ir)

AICEmember:: T =10.5 ft
qzICEg -Gy Carember AICEMember = 29 pif BLC 6

Page 3.0-8
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Wind Loading on Structural Members

Cromwell, CT

Prepared by: T.J.L. Checked by: C.F.C.

Job No. 14033.019

Development of Wind & [ce Load on L3.5x3.5x5/16

L3.5x3.5x5/16 Data:
Shape =
Length =
Width =
Thickness =

Member Cross Sectional Area =

Member Asped Ratio =

Member Force Coefficient =

Gravity Loads (without ice)

Weight of the Member =

Gravity Loads (ice only)

|ce Area per Linear Foot =

Weight of Ice on Member =

Wind Load (without ice)

Member Projected Surface Ara =

Total Member Wind Force =

Wind Load (with ice)

Member Projected Surface Area w/ | ce =

Total Member Wind Force w/ lce =

EIA-TIA Load Calculations - Structural

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

Flat
L=20 ft
b:= 3.5 in
t:=0.3125 in

) .2
Amembper=2.09 in

12L

Almember= —,~ = 68.6
Camember= 2 (per TIA/EIA-222-F Table 3)
Seif Weignt (Computed internally by Risa-3D) plf

Alnember = [(D=D(t +2:Ir) + (b+ 2Ir}(t + 2In)] = Apemper= 8

) Aimember "
WicE_member = 1¢——7— =3 P

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

b
Amember'= 75 = 0-292 ft
9281 G Camember Amember = 19 pif

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

(b+ 2:Ir)
AICEmember3= T = 0.375 it
9ZICER G Camember AICEmember = 19 pIf

Page 3.0-9
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Rev. 0: 10/30/14

Wind Loading on Antennas and Mounts

Cromwell, CT

Prepared by: T.J.L. Checked by: C.F.C.
Job No. 14033.019

Development of Design Heights, Exposure Coefficients.
and Velocity Pressures Per TIA/EIA

Wind 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 =

Exposure Coefficients, kz

Mast 1=

Mast 2 =

Mast 3 =

Mast 4 =

Verizon =

AT&T=

T-Mobile =

EIA-TIA Load Calculations.xmcd.xmed

V=85 mph
V=74 mph (per TIA/EIA-222-F Section 2.3.16)
Zmast1 = 15 ft
Zmast2 = 45 ft
Zmast3 = 75 ft
Zmasta = 100 1
z,, = 88 it
Zatp =98 ft

2 =108
Zmetro= 77 ft
- ft

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

2
K: T 0.798
z = —
mast] 33
2
7
" Zmast2 o
z = =1.
mast2 33
2
7
K: ol 1.264
2, = =i
mast3 33
2
7
" Zmast4 R
z = =
mast4 33
2
7
K (szj 1.323
Zipe == =
vZ© | 33
2
i
K { Zatt) 1.365
Z = =
att 33
2
7
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Wind Loading on Antennas and Mounts

Cromwell, CT

Prepared by: T.J.L. Checked by: C.F.C.
Job No. 14033.019

MetroPCS =

GPS =

Velocity Pressure without ice, ¢

Mast 1=

Mast 2=

Mast 3 =

Mast 4 =

Velizon =

AT&T=

T-Mobile =

MetroPCS =

GPS =
Velocity Pressure with ice, qzICE

Mast 1 =

Mast 2 =

Mast 3 =

Mast 4 =

Verizon =

AT&T=

T-Mobile =

MetroPCS =

GPS =

TIA/EIA Common Factors:
Gust Response Factor =
Gust Response Factor Multiplier =
Radial Ice Thickness =
Radial Ice Density =

EIA-TIA Load Calculations.xmed.xmed

~ N

= . Zmetro e
metro— 33 o

2

Y
.
K ._( = J = 1.126

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

1= 0.00256-Kz 1-V2= 14.765

%Zmast mast

Wiasta = 0.00256-Kz, oV = 20.21

2
PZinast3 = 0-00256-Kzy o4a V" = 23.386

2
Rinasta = 0-00256-Kz,1 010V = 25.389
G2y = 0.00256.Kz,,,V° = 24.478

g
2yt = 0.00256-Kzy V" = 25.243
2

G2 mp = 0.00256-Kz; V" = 25.963

= 0.00256-Kz V2 =23.562

%metro- metro’

= 0'00256'Kzgp

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

2
s ¢V =20.827

qzICE 1= 0.00256-Kz, 2: 11.191

mast mast1 Vi

2

Q2ICE a6t = 0.00256-Kz,p 010V = 15.318
2

QZICE 513 = 0.00256. Kz 013 V| = 17.725

2

= 0.00256-KZ g6tV = 19.243

qzICE

mast4 * mast4’

2
qzICE,, = 0.00256-Kz, -V = 18.553
. 2
qZICE 4y = 0.00256-Kzgy V™ = 19.132

2
GZICE} = 0.00256-Kzy V(" = 19.671

GICE 10 = 0.00256-KZ,p g Vi = 17.858

ICE ;g = 0.00256-Kz gV} = 15.786
qzICE g = 0. Kzgpe'Vi =15
Gyy=1.69 (per TIA/EIA-222:F Section 2.3.4)
m:=1.25 (per TIA/EIA-222-F Section 2.3.4.4)
Ir:= 0.50 in (per TIA/EIA-222-F Section 2.3.1)
Id = 56.00 pef
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Development of Wind & Ice Load on PCS Mast

PCS Mast Data:
Mast Shape =
Mast Diameter =
Mast Length =
Mast Thickness =

Velbcity Coefficient =

Structure Force Coefficient =

Wind Load (without ice)

Mast Projected Surface Area =

Total Mast Wind Force =
Total Mast Wind Force =
Total Mast Wind Force =

Total Mast Wind Force =

Wind Load (with ice)

Mast Projected Surface Area w/ Ice =

Total Mast Wind Force w/ Ice =
Total Mast Wind Force w/ lce =
Total Mast Wind Force w/ Ice =

Total Mast Wind Force w/ Ice =

Gravity Loads (without ice)

Weight of the mast =

Gravity Loads (ice only)

lce Area per Linear Foot =

Weight of Ice on Mast =

EIA-TIA Load Calculations.xmed.xmed

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

Round
Dpnast = 18 in (HSS18x0.5)
L o= 11 ft
trgsti= 465 in
Dmast
Ci= ([ Kamgsty) V- —p— = 113918
Crmast = 0.59 (per TIA/EIA-222-F Tabke 1 for oind pde)

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

D

mast

Amast:: T =1.5 sf/ft
9Zmast1 CH CFmast Amast = 22 pif BLC 57
%Zmast2 CH CFmast Amast = 30 pif  BLCS7
%Zmast3 CH CFmast Amast = 35 pf  BLCS57
Zmast4 CH CFmast Amast = 38 pif  BLCS7
(per TIA/EIA-222-F-1996 Section 2.3.2)

. (Dmast F 2~Ir) a0
AlCEmaSt.: T = 1.583 5
GZICE 1 a6t1-CH Cemast AICEmast = 18 pif  BLG 4,6
9ZICE 52 Oy Crmast AICEmast = 24 pf  BLC46
9ZICE 1 aeta Gy Crmast-AICEm ast = 28 pf  BLC46
GZICE 1 geta Gy Crmast- AICE gt = 30 pf  BLC46
Self Weight (Computed internally by Risa-3D) plf BLC1

. ™ 2. 2 .

Al st = z[(Dmast‘“ Ir-2) = Dmast:| =291 sqin

| Al ast "
W= — = pf  BLC3

Page 3.1-3
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Wind Loading on Antennas and Mounts

Cromwell, CT

Prepared by: T.J.L. Checked by: C.F.C.

Job No. 14033.019

Devélogmeht of Wind & Ice Load on Antennas A

Antenna Data:
Antenna Model =
Antenna Shape =
Antenra Height =

Antenna Width =
Antenna Thickness =
Antenna Weight =

Number of Antemnas =

Antenna Asped Ratio =

Antenna Force Coefficient =

Wind Load (without ice)

Assumes Maximum Possible Wind Pressure on Antennas

Surface Area for One Antenna =

Antenna Projected Surface Area =

Total Anterma Wind Force =

Wind Load (with ice)

Assumes Maximum Possible Wind Pressure on Antennas

Surface Area for Ore Antenna w/ Ice =

Antenna Projected Surface Area w' lce =

Total Anterna Wind Force w/ lce =

Gravity Load (without ice)

Weight of All Antennas =

Gravity Load (ice only)

Volum e of Each Antenna =

Volum e o [ce on Each Antenna =

Weight of Ice on Each Antenna =

Weight of Ice on All Antennas =

EIA-TIA Load Calculations.xmed.xmed

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

Antel BXA-70083/6CF (Verizon)
Fiat

Lani=71.0 in

Wopt= 11.2 in

Topp=45 in

WTgt=17.0 s

N 6

Lant

A= Want

Caghi=1.4

ant™

Arg =6.3

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

s v, Lant Want =55
Aant™="qq =%
Agnt= SAgntNgnt = 33.1
Fant™= 92yz Gy Cagny Agnt= 1919
(per TIA/EIA-222-F-1996 Section 2.3.2)
- _ (Lant+ 1)'(Want <t 1) &5
ICEant -~ 144 S

Aiceant = SAcEant Nant = 366

Fignt = 92ICEy, Gy CagniAjcEant = 1607

WT,

antNant = 102

Vant= Lant Want Tant = 3578

Vice™ (La"t+ 1)(Wa”t+ 1)'(-I—an’t ¥ 1) — Vgnt= 1253

Vice
WicEant= 1754 1d=41

WicEant Nant = 244

Page 3.1-4

(per TIA/EIA-222-F-1996 Tabee 3)
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Ibs BLC 57
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Ibs BLC 4,6

Ibs BLC 2
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Development of Wind & Ice Load on Antennas

Antenna Data;
Antenna Model =
Antenna Shape =
Antenra Height =

Antenna Width =
Antenna Thickness =
Antenna Weight =

Number of Anternas =

Antenna Asped Ratio =

Antenna Force Coefficient =

Wind Load (without ice)

Assumes Maximum Possible Wind Pressure on Antennas

Surface Area for One Antenna =

Antenna Projected Surface Area =

Total Anterna Wind Faroe =

Wind Load (with ice)

Assumes Maximum Possible Wind Pressure on Antennas

Surface Area for Ore Antenna w/ Ice =

Antenna Projected Surface Area w/ | ce =

Total Anterna Wind Force w/ Ice =

Gravity Load (without ice)

Weight of All Antennas =

Gravity Load (ice only)

Volum e of Each Antenna =

Volum e o [ce on Each Antenna =

Weight of lce on Each Antenna =

Weight of [ce onAll Antennas =

EIA-TIA Load Calculations.xmecd.xmed

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

Antel LPA -80063/6CF (Verizon)

Flat

Lant =709 in

W= 14.96 I

Tang= 1307 i
WTgnt= 27 Ibs
Nant =6

Ar an 47

ant= . =4
Wa

Cagy=14 (per TIA/EIA-222-F-1996 Table 3)

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

Lant'Want "
SAant = T =74 S
Aant = SAant-Nant =442 sf
Fant:= 92,z CH CagnpAgnt = 2560 Ibs BLC 5,7

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

(Lam+ 1)~(Wam + 1)

SA| = -8 sf
ICEant 144
AicEant = SAicEant Nant = 47-8 sf
Fignt = qZICE, -Gy CagnyA|cEant = 2099 lbs  BLC 4,6
WTgntNant = 162 bs BLC2
4 )
Vant= Lant Want Tant= 1% 10 LI
V= (Lant+ 1)(Want+ 1)‘(Tant+ 1) — Vgt = 2283 culn
W = Vico Id=74 Ibs
ICEant — 1728
WicEant Nant = 444 bs  BLC3
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Wind Loading on Antennas and Mounts
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Development of Wind & lce Load on Antennas

Antenna Data:
Antenna Model =
Antenna Shape =
Antenra Height =

Antenna Width =
Antenna Thickness =
Antenna Weight =

Number of Anternas =

Antenna Asped Ratio =

Antenna Force Coefficient =

Wind Load (without ice)

Assumes Maximum Possible Wind Pressure on Antennas

Surface Area for One Antenna =

Antenna Projected Surface Area =

Total Anterma Wind Faroe =

Wind Load (with ice)

Assumes Maximum Possible Wind Pressure on Antennas

Surface Area for Ore Antenna w/ Ice =

Antenna Projected Surface Areaw loe =

Total Anterna Wind Faroe w/ Ice =

Gravity Load (without ice)

Weight of All Antennas =

Gravity Load (ice only)

Volum e of Each Antenna =

Volum e o Ice on Each Antenna =

Weight of Ice on Each Antenna =

Weight of Ice on All Antennas =

EIA-TIA Load Calculations.xmcd.xmcd

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

Antel LPA-171063-12CF

Flat

Lynt=73.9 in

Wope=7.9 in

Tant=8 in

WTgni=12 Ibs

Nant= 6

Argni= % =94
ant

Cagnt = 1.48

(Verizon)

TR
20RRIIIRIINIIRIIES

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

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

W
SAgnt= % =41 sf
Aant= SAgntNant = 243 sf
Fant= 92yz GH-CagntAgnt = 1488 lbs  BLC5,7
(per TIA/EIA-222-F-1996 Section 2.3.2)
SAICEant = w =46 sf
144

AlCEant = SAicEant Nant = 27-8 sf
Fignt = 9ZICE ;G- CagnyAjcEant = 1288 lbs  BLC4,6
Wt Nant = 72 lbs BLC2
Vant™= Lant Want Tant = 4670 cuin
Vige= (Lant+ 1)(want+ 1)-(Tant+ 1) ~ Vgnt= 1329 cuiin
WicEant = E"d =43 Ibs

1728
WicEant Nant = 258 Ibs BLC 3
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Wind Loading on Antennas and Mounts

Cromwell, CT

Prepared by: T.J.L. Checked by: C.F.C.
Job No. 14033.019

Development of Wind & Ice Load on Antennas
Antenna Data:

Antenna Model =

Antenna Shape =

Antenra Height =

Antenna Width =

Antenna Thickness =

Antenna Weight =

Number of Antennas =

Antenna Asped Ratio =

Antenna Force Coefficient =

Wind Load (without ice)

Assumes Maximum Possible Wind Pressure on Antennas

Surface Area for One Antenna =

Antenna Projected Surface Area =

Total Anterna Wind Farce =

Wind Load (with ice)

Assumes Maximum Possible Wind Pressure on Anfennas

Surface Area for Ore Antenna w/ lce =

Antenna Projected Surface Areaw lce =

Total Anterna Wind Farce w/ Ice =

Gravity Load (without ice)

Weight of All Antennas =

Gravity Load (ice only)

Volum e o Each Antenna =

Volum e o [ce on Each Antenna =

Weight of Ice on Each Antenna =

Weight of Ice on AllAntennas =

EIA-TIA Load Calculations.xmcd.xmcd

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

RRH (Verizon)
Flat
M
N o TR > B TR, = ro
Lant=24.4 in P :’0’:‘0‘:::’0‘:’0‘:’:’0’:‘0‘0’:‘:"-{%’:‘:‘:‘*

ISR
IR
oo e et e e e ottt
5 i 2R 00000;4“\%
Want= 10.62 in RS

Tant:= 6.7 i RS
WTant =44 bs
Ngnt = 6
A I‘ant 23
Tant™= S
Want
Caant: 1.4 (per TIA/EIA-222-F-1996 Tabie 3)

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

Shg e g r

144
Agnt=0 (Shielded by antenna) sf
Fant= 92z G CagnyAgnt=0 lbs BLC 5,7
(per TIA/EIA-222-F-1996 Section 2.3.2)
SAICEant = M =2 it

144

AlcEant= 0 (Shielded by antenna) sf
Fignt = 9ZICE\ Gy CagnyAjcgant = 0 bs  BLC4,6
WTgniNant = 264 bs  BLC2
Vant= LantWant Tant = 1736 cuin
Vice= (Lant + 1)(Want* T)-(Tant* 7) = Vant= 536 cuin
WicEant = 22 =17 Ibs

1728
Wicgant Nant = 104 lbs  BLC3

Page 3.1-7
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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 Wind & Ice Load on Piatform (per TIA/EIA-222-F-1996 Criteria)
Platform Data:
Platform Model = 13 Platform w/ Handrails (Verizon)
Platform Shape = Flat
(Force Coefficient Value
Included in Area) Platform Area = CaAp = 31.3 sq ft
(Force Coefficient Value Platform Area w/ [ce = CaAlCEpIt =402 sqft
Included in Area)
Platform Weight = WTpIt = 1822 Ibs
Platform Weight w/ [ce = WTICEpIt = 2452  Ibs
Wind Load (without ice) (per TIA/EIA-222-F-1996 Section 2.3.2)
Total Platform Wind Force = Fplt = quz’GH'CaAplt = 1285 be BLCET
Wind Load (with ice) (per TIAJEIA-222-F-1996 Section 2.3.2)
Total Platform Wind Force w/ Ice = Fiplt = qzICE,-Gyy: CaAlCEplt= 1260 Ibs BLC 4,6
Gravity Load (without ice)
Weight of Platform = WTpIt = 1822 Ibs BLC 2
Gravity Load (ice only)
Weight of Ice on Platform = WT[CEpIt - WTplt =630 lbs BLC 3

EIA-TIA Load Calculations.xmcd.xmed Page 3.1-8
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Location:

Rev. 0: 10/30/14

Wind Loading on Antennas and Mounts

Cromwell, CT

Prepared by: T.J.L. Checked by: C.F.C.

Job No. 14033.019

Development of Wind & Ice Load on Antennas

Antenna Data:
Antenna Model =
Antenna Shape =
Antenra Height =

Antenna Width =
Antenna Thickness =
Antenna Weight =

Number of Antennas =
Antenna Asped Ratio =
Antenna Force Coefficient =
Wind Load (without ice)
Assumes Maximum Possible Wind Pressure on Antennas
Surface Area for One Antenna =
Antenna Projected Surface Area =
Total Anterna Wind Faroe =
Wind Load (with ice)
Assumes Maximum Possible Wind Pressure on Antennas
Surface Area for Ore Antenna w/ lce =
Antenna Projected Surface Arraw lce =
Total Antenna Wind Foroe w/ Ice =
Gravity Load (without ice)
Weight of All Antennas =

Gravity Load (ice only)

Volum e d Each Antenna =

Volum e d Ice on Each Antenna =

Weight of Ice on Each Antenna =
Weight of Ice on All Antennas =

EIA-TIA Load Calculations.xmed.xmed

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

Powerwave 7770 (AT&T)
Flat E )
\{
Lont=55 in
Want =1 in |
Tant="5 in
] A\
WTyn = 35 Ibs
Ngpi=6
Lant
Arant = =5.0
ant
Cagn;=1.4

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

Lant Want
SAant = T =42

Aant= SAgntNant = 25.2
Fant= ®att CH Cagnt Aant = 1506
(per TIA/EIA-222-F-1996 Section 2.3.2)

SAicEant = w =47

Aiceant= SAicEant Nant = 28

Flant = G2ICEa Gy Cagne AlcEant = 1267

WTantNant = 210

Vant'= Lant Want Tant = 3025

Vice™ (Lant + 1)(Want*' 1)’(Tant+ 1) = Vgnt = 1007

2

Ice
WicEant™= 77,5197 33

Wicgant Nant = 196

Page 3.1-9
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(per TIA/EIA-222-F-1996 Table 3)

sf

sf

Ibs BLC 5.7

sf

sf

tbs BLC 4,6

Ibs BLC 2

cuin

cuin

Ibs

lbs BLC 3
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Wind Loading on Antennas and Mounts

Cromwell, CT

Prepared by: T.J.L. Checked by: C.F.C.
Job No. 14033.019

Development of Wind & Ice Load on Antennas

Antenna Data;
Antenna Model =
Antenna Shape =
Antenra Height =

Antenna Width =
Antenna Thickness =
Antenna Weight =

Number of Anternas =
Antenna Asped Ratio =
Antenna Force Coefficient =

Wind Load (without ice)

Assumes Maximum Possible Wind Pressure on Antennas
Surface Area for One Antenna =
Antenna Projected Surface Area =
Total Anterna Wind Foree =

wind Load (with ice)

Assumes Maximum Possible Wind Pressure on Antennas
Surface Area for Ore Antenna w/ lce =
Antenna Projected Surface Area w loe =
Total Anterna Wind Force w/ Ice =
Gravity Load (without ice}
Weight of Ail Antennas =

Gravity Load (ice only) [

Volum e o Each Antenna =

Volum e o lce on Each Antenna =

Weight of lce on Each Antenna =

Weight of Ice onAll Antennas =

EIA-TIA Load Calculations.xmed.xmed

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

KMW AM-X-Cd-16-65-00T (AT&T)

Flat o i o i
® ¥/
Lant =72 n
Wong= 11.8 in o v
Tant= 5.9 in
- \ °
WT = 49 Ibs
Ngnt=3 ¥
A bt _
l'ant:= = 0.
Want
Cant= 1.4 (per TIA/JEIA-222-F-1996 Table 3)

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

S ._ Lant'Want _59 of

Rant= gy =%
Aant= SAgntNgnt = 17-7 st
P qzatt'GH'Caant'Aant = 1057 Ibs BLC 5,7
(per TIA/EIA-222-F-1996 Section 2.3.2)
sy L M) .

iCEant — 144 =

Aicgant = SAicEantNant= 19- sf
Fignt = QZICE ¢ Gpy-CagneA|cEant = 881 lbs BLC4,6
WTantNant = 147 bs  BLC2
Vant= Lant Want Tant = 5013 cuin
Vice= (Lant* (Want* 1):(Tant + 1) ~ Vant= 1435 cuin
w _ BB g Ibs

ICEant= 4708~
WicEantNant = 139 bs BLC3

Page 3.1-10
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Rev. 0: 10/30/14

Wind Loading on Antennas and Mounts

Cromwell, CT

Prepared by: T.J.L. Checked by: C.F.C.

Job No. 14033.019

Development of Wind & Ice Load on TMA's
TMA Data;
TMA Model =
TMA Shepe =
TMA Height =
TMAWidh=
TMA Thickness =
TMA Weight =

Number of TMA's =
TMA Aspect Ratio =
TMA Force Coefficient =

Wind Load (without ice)

Assumes Maximum Possible Wind Pressure on TMA's
Surface Area for Ore TMA =
TMA Projected Surface Area =
Total TMA Wind Force =

Wind Load (with ice)

Assumes Maximum Possible Wind Pressure on TMA's
Surface Area for One TMA W/ Ice =
TMA Projected Surface Area w/ Ice =
Total TMA Wind Force w/ Ice =

Gravity Load (without ice)
Weight of All TMA's =
Gravity Load (ice only)

Voume o Each TMA =

Volum e o Ice on Each TMA =

Weight of lce on EachTMA =

Weight of Ice onAll TMA's

EIA-TIA Load Calculations.xmecd.xmecd

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

Powerwave LGP214 (AT&T)
Flat = = S
\4

Lrya = 144 i

Wipa=92 i °

Trma =26 in

Wy = 141 Ibs ® ¥

Npp = 12 S ¥
Lrva

ArpA = o = 16
™A
Wrma

Cappa = 14 (per TIA/EIA-222-F Table 3)

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

Lrma Wrma

SATMA = T 0.9 sf

Arma = SArma-NTMa = 11 sf

FrMA = %Zatt S Carpa-ATma = 659 Ibs

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

(Lrma + 1) (Wrma + 1)

SAIGETMA = 7 = 11 sf

AlceTMA = SACETMA NTMA = 131 =

Firma = 92CE g Gy Carpma-AlcETMA = 593 Ibs

WTrpmaNrva = 169 Ibs

Voma = Lrva Wrma Trvia = 344 cuin

Viga= (LTMA + 1)(WTMA + 1)(TTMA + 1) = VoA = 221 cuin

WicETMA= %-Id =7 Ibs
Ibs

WiceTma NTvA = 86

Page 3.1-11
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Rev. 0: 10/30/14

Wind Loading on Antennas and Mounts

Cromwell, CT

Prepared by: T.J.L.. Checked by: C.F.C.

Job No. 14033.019

Developrment of Wind & Ice Load on RRU's

RRU Data:

RRU Model =
RRU Shape =
RRU Height =
RRU Width =
RRU Thickness =
RRU Weight =

Number of RRU's =

RRU As pect Ratio =

RRU Force 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 Force =

Wind Load (with ice}

Assumes Maximum Possible Wind Pressure on RRU's

Surface Area for Ore RRU w/ lce =

RRU Projected Surface Area w/ Ice =

Total RRU Wind Force w/ Ice =

Gravity Load (without ice)
Weight of All RRU's =
Gravity Load (ice only)

Volume o Each RRU =

Volume d Ice on Each RRU =

Weight of Ice on Each RRU =

Weight of Ice on All RRU's

EIA-TIA Load Calculations.xmcd.xmed

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

Ericsson RRUS-11 (AT&T)
Flat ke = o
\4
LRRU =17.8 n
Wgru= 173 i 2
TrRU= 72 in
: S £
WTRRU =50 Ibs
Neru = 8 ® ¥
LRRU

Ar ja = g
RRU'
WRRU

Cappy = 14 (per TIA/EIA-222-F Table 3)

(per TIA/EIA-222-F-1896 Section 2.3.2)

~ LrrRUWRRU "
SARRU = —— 21 s
ARRU = SARRUNRRU = 128 =
FRRU = %att CH CaRRUARRU = 766 e

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

SACERRU = ~ =24 sf
AIcERRU = SAicERRUNRRU = 143 sf
FIRRU = 92ICEqtt Gy CagryrAjcERRU = 849 lbs
WTrru-NRrRU = 300 Ibs
VRRU = LRRUWRRU TRRU = 2% 10° cuin

Vice™ (-RRU* T)(WrrU* 1)(TRRU* 1) ~ VRrRU =604 cuin

V2

Ice |b
WIGERRU = 775714= 20 s
WicerruNRRU = 117 (8

Page 3.1-12
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Wind Loading on Antennas and Mounts

Cromwell, CT

Prepared by: T.J.L. Checked by: C.F.C.
Job No. 14033.019

Development of Wind & Ice Load on Surge Arrestor

Surge Arrestor Data:
Surge Arrestor Model =
Surge Arrestor  Shape =
Surge Arrestor  Height =
Surge Arestor Width =
Surge Amestor Thickness =
Surge Amestor Weight =

Number of Surge Arrestor =
Surge Arrestor Aspect Ratio =
Surge Arrestor  Force Coefficient =

Wind Load (without ice)

Assumes Maximum Possible Wind Pressure on Surge Arrestor
Surface Area for One Surge Amrestor =
Surge Armrestor Projected Surface Area =
Total Surge Arrestor Wind Force =

Wind Load (with ice)

Assumes Maximum Possible Wind Pressure on Surge Arrestor
Surface Area for One Surge Arrestor w/ lce =
Surge Arrestor Projected Surface Area w/ Ice =
Total Surge Amestor Wind Force w/ Ice =

Gravity Load (without ice)
Weight of Surge Arrestor =
Gravity Load (ice only)

Volum e of Each Surge Arrestor =

Volum e o Ice on Each Surge Arrestor =

Weight of ice on Each Surge Amestor =

Weight of Ice on All Surge Arrestar =

EIA-TIA Load Calculations.xmcd.xmed

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

DC6-48-60-18-8F (AT&T)
Flat - - o =
LSA =23.5 in ¥ b7
WSAZ= 9.7 in 8 (p
Tga=97 in
WTSA =20 Ibs @ o
NSA:: 1
B © Y
A Eh 24
FSAI= — =4
Wsa
Cagp=14 (per TIA/EIA-222-F Table 3)
(per TIA/EIA-222-F-1986 Section 2.3.2)
A LsaWsa 7 ”
SAT 14 T
ASA:: SASA~NSA= 1.6 sf
(per TIA/EIA-222-F-1896 Section 2.3.2)
on o ont (Weatt) o ?
ICESA~ 144 =g
Aicesa = SAcesaNsa =18 o
FiSA = qZ'CEatt-GH-CaSA-AICESA =82 Ibs BLC 4,6
WTSA-NSA= 20 Ibs BLC 2
3 i
VSAZ= LSA~WSA-TSA=2X 10 cuimn
Vice= (Lsa+ )(Wsa+ 1)(Tsa+ 1) - Vsa =594 cuin
Vie
w =——:1d=19 Ibs
ICESA™ 4728
W|CESA-NSA= 19 Ibs BLC 3

Page 3.1-13
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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 Wind & Ice Load on Antenna Mounts (per TIA/EIA-222-F-1996 Critetia)

Mount Data:
Mount Type: 4" & Pipes (AT&T) W%] = o =
Mount Shape = Round
Pipe Mount Length = Lppt= 120 i 5 ¥

Exposed Pipe Mount Length =

4 inch Pipe Mount Linear Weight =

(Antennas shield top
55" of pipe}

Wnti= 108 pIf

Pipe Mount Outside Diameter = Dmnt = 4.5 in
7
Number of Mounting Pipes = Nmnt =12 <
Lmnt
Mount A spect Ratio = Ar - =27
mnt
Dmnt
Mount Force Factor = Camnt =92 (per TIA/JEIA-222-F Tabk 3)

Wind Load (without ice)

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

D, L
Surface Area for One Mount = SA = M =2.031
mnt 144 sf
Mount Projected Surface Area = Amnt = SAmpnt Nmpt = 24.375 sf
Total Mount Wind Force = ant = qza’(t'GH'Camnt'Amnt =-1DAg Ibs BLC 5,7
Wind Load (with ice) (per TIA/EIA-222-F-1996 Section 2.3.2)
o 2~Ir)-Le
mnt Xp.mnt
Surface Area for One Mount w/ lce = SA = ( = 2.483 sf
Mount Projected Surface Area w/ lce = AlcEmnt = SAIcEmnt- Nmnt = 28.792 sf
Total Mount Wind Force = Fimnt = 92ICE 4t Gy Camny A\IcEmnt = 1156 Ibs BLC 4,6
Gravity Loads (without ice) (per TIA/EIA-222-F-1996)
Weight Each Pipe Mount = bt
elg ach Pipe Mount = WTmnt = Wmnt ~ubs =108 s
Weight of All Mounts = ' =
g WTnnt Nmnt = 1296 lbs BLC 2
Gravity Loads (ice only) (per TIA/EIA-222-F-1996)
o s 2 y
Voume o Each Pipe = ant = Z'Dmnt ‘Lmnt = 1909 cuin
— ™ 2 .
Volume o Ice on Each P pe = Vice= |:4 |:(Dmnt+ 1):] ( mnt 1)] Vint = 966 cuin
Weight of Ice each mount (incl, hardware) = W - Vice Id= 31
g : ICEmnt = 1728 i Ibs
Weight of Ice on All Mounts = WICEmnt'Nmnt +5=1381 Ibs BLC 3

EIA-TIA Load Calculations.xmcd.xmed

Page 3.1-14
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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 & lce Load on Antennas

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

Antenna Data:
Antenna Model = ErcssonAIR 21 B4AB12P-8 (T-Mabile)
Antenna Shape = Flat
Antenra Height = Lont= 96 in
Antenna Width = W gnt:= 12.1 in
Antenna Thickness = Tani=87 in
Antenna Weight = WTypt= 126 Ibs
Number of Antermnas = Ngpt=3
Lant
Antenna Asped Ratio = Argnt= —— =79
Want
Antenna Force Coefficient = Cagny=1.43 (per TIA/EIA-222-F-1996 Table 3)

Wind Load (without ice)

Asstmes Maximum Possible Wind Pressure on Antennas

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

-W
Surface Area for One Antenna = SAgnt= y =8.1 sf
Antenna Projected Surface Area = Agnt= SAgntNant = 24.2 sf
Total Anterna Wind Foree = Fant= 9% mb'GH'Caant'Aant = 1519 Ibs BLC 5,7
Wind Load (ﬁvith ice) (per TIA/EIA-222-F-1996 Section 2.3.2)
Assumes Maximum Possible Wind Pressure on Antennas
Lg+ 1) (Wt + 1
Surface Area for Ore Antenna w/ Ice = SAlcEant = (a—nt% =8.8 sf
Antenna Projected Surface Arra w/ loe = AicEant = SAicEant Nant = 26.5 sf
Total Anterna Wind Farce wi Ice = Flant:= 92ICEy_mpy GH CagntAicEant = 1259 bs  BLC4,6
Gravity Load (without ice) |
Weight of All Antennas = WTant‘Nant =378 Ibs BLC 2
Gravity Load (ice only)
Volum e o Each Antenna = Vant= LantWant Tant = 1% 104 cuin
Volm e o Ice on Each Antenna = Vige= (Lant + 1)(Want+ 1)'(Tant i 1) — Vgnt = 2220 cuin
Weight of Ice on Each Antenna = W . oo Id="72 Ibs
ICEant -~ 1728
Weight of Ice onAll Antennas = W cgant Nant = 216 lbs BLC 3

EIA-TIA Load Calculations.xmecd.xmed

Page 3.1-15
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Location:

Rev. 0: 10/30/14

Wind Loading on Antennas and Mounts

Cromwell, CT

Prepared by: T.J.L. Checked by: C.F.C.

Job No. 14033.019

Development of Wind & Ice Load on Antennas

Antenna Data:

Antenna Mode| =
Antenna Shape =
Antenra Height =
Antenna Width =
Antenna Thickness =
Antenna Weight =

Number of Anternas =

Antenna Asped Ratio =

Antenna Force Coefficient =

Wind Load (without ice)

Assumes Maximum Possible Wind Pressure on Antennas

Surface Area for One Antenna =

Antenna Projected Surface Area =

Total Anterna Wind Faroe =

wind Load (with ice)

Assumes Maximum Possible Wind Pressure on Anfennas

Surface Area for Ore Antenna w/ Ice =

Antenna Projected Surface Area w | ce =

Total Anterna Wind Farce w/ Ice =

Gravity Load (without ice)

Weight of All Antennas =

Gravity Load (ice only)

Volm e o Each Antenna =

Volum e o Ice on Each Antenna =

Weight of Ice on Each Antenna =

Weight of Ice on All Antennas =

EIA-TIA Load Calculations.xmed.xmcd

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

Ericsson AIR 21 B2A B4R

Flat
Lont = 56 in
Wgnt= 12 in
Tant= 79 in
WTgpi= 95 Ibs
Nant= 3

Lant

Arggi= —— =47
ant

Want
Cagp=1.4

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

Lant Want
SAgnt = 144

Agnt= SAgntNant = 14

4.7

Fant= 92t_mb CH Cagnt Agnt = 860
(per TIA/EIA-222-F-1996 Section 2.3.2)
(Lant 2 1)'(Want+ 1)
SAICEant = —144 =15l
AiGEant = SAicEant Nant = 154

Fiant= 92ICEt mb Gy CagneAlcEant = 718

WTgntNant = 285

Vant= LantWant Tant = 5309

Vice= (Lant+ 1)(Wa”t+ 1)'(Tant+ 1) — Vant = 1286

Vice

w = ——-ld=42
ICEant = 4708

Wiceant Nant = 125

Page 3.1-16

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

sf

sf

Ibs BLC 5,7

sf

sf

lbs BLC 4,6

Ibs BLC 2

cuin

cuin

Ibs

lbs BLC 3
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Wind Loading on Antennas and Mounts

Cromwell, CT

Prepared by: T.J.L. Checked by: C.F.C.

Job No. 14033.019

Development of Wind & lce Load on RRU's

RRU Data:

RRU Model =
RRU Shape =
RRU Height =
RRU Width =
RRU Thickness =
RRU Weight =

Num ber of RRU's =

RRU Aspect Ratio =

RRU Force 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 Farce =

Wind Load {with ice)

Assumes Maximum Possible Wind Pressure on RRU's

Surface Area for Ore RRU w/ Ice =

RRU Projected Surface Area w/ [ce =

Total RRU Wind Force w/ Ice =

Gravity Load (without ice)
Weight of All RRU's =
Gravity Load (ice only)

Volum e d Each RRU =

Volume o Ice on Each RRU =

Weight of Ice on Each RRU =

Weight of Ice on All RRU's

EIA-TIA Load Calculations.xmecd.xmed

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

Ericsson RRU-11

Flat

Lrry=17.8 in
WRRry= 173 in
TRrU =72 in

WTRRU = 50 IbS

(T-Mabile)

Nrryu=3
Ar HRRU 1
RRU= =
WRRU
Capry = 14 (per TIA/EIA-222-F Table 3)

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

. 'RRUWRRU -
RRU="" “qag =

ARRU = SARRUNRRU = 64

FRRU = 9% mb G CarrUARRU = 394

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

(LRRU e 1)(WRRU + 1)
SAGERRU = 144 =24

AICERRU = SAIcERRUNRRU = 7-2

Firru = 92ICE; 1y Gy-Cagry-AlcERRU = 334
WTrruNRRY = 150

3
VRRU= LRRUWRRUTRRU = 2 10

; Vice
WICERRU = {755 1d=20

WicerruNRRU = 99
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Rev. 0: 10/30/14

Wind Loading on Antennas and Mounts

Cromwell, CT

Prepared by: T.J.L. Checked by: C.F.C.

Job No. 14033.019

Development of Wind & Ice Load on Platform

Platform Data:
Platform Model =
Platform Shape =
(Force Coefficient Value _
Included in Area) Fiiatiem, free=
(Force Coefficient Value Platform Area w/ Ice =
Included in Area)
Platform Weight =

Platform Weight w/ lce =

Wind Load (without ice)

Total Platform Wind Force =

Wind Load (with ice)

Total Platform Wind Force w/ ice =

Gravity Load (without ice}

Weight of Platform =

Gravity Load (ice only)

Weight of Ice on Platform =

EIA-TIA Load Calculations.xmcd.xmed

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

13’ Low Profile Platform
Flat

CaAp|t =15.7 sqft
CaAICEpIt =201 sqft
WTpIt = 1300 Ibs

WTICEplt =1765 Ibs

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

Folt = @ iy Gy Capyy = 689

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

Figjt = G2ICEy_ty Gpy-Cal|cgpy = 668

WTp = 1300

WTicEpi — WTpyt = 465

plt=

Page 3.1-18
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Location:

Rev. 0: 10/30/14

Wind Loading on Antennas and Mounts

Cromwell, CT

Prepared by: T.J.L. Checked by: C.F.C.
Job No. 14033.019

Development of Wind & Ice Load on Antennas

Antenna Data:
Antenna Model =
Antenna Shape =
Antenma Height =

Antenna Width =
Antenna Thickness =
Antenna Weight =

Number of Antennas =

Antenna Asped Ratio =

Antenna Force Coefficient =

Wind Load (without ice)

Assurmes Maximum Possible Wind Pressure on Antennas

Surface Area for One Antenna =

Antenna Projected Surface Area =

Total Anterna Wind Farce =

Wind Load (with ice)

Assumes Maximum Possible Wind Pressure on Antennas

Surface Area for Ore Antenna w/ lce =

Antenna Projected Surface Araw lce =

Total Anterna Wind Faroe w/ ce =

Gravity Load (without ice)

Weight of All Antennas =

Gravity Load (ice only)

Volum e o Each Antenna =

Volum e o ce on Each Antenna =

Weight of Ice on Each Antenna =

Weight of Ice on All Antennas =

EIA-TIA Load Calculations.xmcd.xmcd

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

GPS VIC-100
Flat

Lopt=39

W= 35

T. 3.5

ant™
WT,= 8
Ngnt=1

] Lant
Arant = W N

ant

Cagy= 14

(T-Mdblle)

1.1

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

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

s - Lant'Want — 04 .
Pant= a4 O
Agnt'= SAgntNgnt = 01 sf
Fant ™= %gps ®H Caant Aant = bs  BLC57
(per TIA/EIA-222-F-1996 Section 2.3.2)
o, _ (La\n’t+ 1)'(Want"' 1) - =
ICEant -~ 144 =V
AlcEant = SAicEant Nant = 02 sf
Fiant = 921CEgps Gy Cagnt AlcEant = 6 s  BLC 46
WTantNant = 8 bs BLC2
Vant= Lant Want Tant = 48 cuin
Vice= (Lant+ 1)(Want+ 1)'(-|-antJr 1) = Vant= 51 cuin
W - Vice o -
ICEant™ 4708
WicEantNant= 2 lbs  BLC3
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Location:

Rev. 0: 10/30/14

Wind Loading on Antennas and Mounts

Cromwell, CT

Prepared by: T.J.L. Checked by: C.F.C.
Job No. 14033.019

Development of Wind & Ice Load on Antennas

Antenna Data:
Antenna Model =
Antenna Shape =
Antenra Height =

Antenna Width =
Antenna Thickness =
Antenna Weight =

Number of Anternas =
Antenna Aspect Ratio =
Antenna Force Coefficient =

Wind Load (without ice)

Assumes Maximum Possible Wind Pressure on Antennas
Surface Area for One Antenna =
Antenna Projected Surface Area =
Total Anterma Wind Farce =

Wind Load (with ice)

Assumes Maximum Possible Wind Pressure on Antennas
Surface Area for Ore Antenna w/ Ice =
Antenna Projected Surface Araw oe =
Total Anterna Wind Faroe w/ Ice =
Gravity Load (without ice)
Weight of All Antennas =

Gravity Load (ice only)

Volum e  Each Antenna =

Volum e o Ice on Each Antenna =

Weight of Ice on Each Antenna =

Weight of Ice on All Antennas =

EIA-TIA Load Calculations.xmcd.xmed

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

RFS APXV18-206517-8-C

(MetroPCS)

Flat
Lont=72.0 in
Wanti= 68 in
Tant=3.15 in
WTgn= 32.5 Ibs
Nant= 3
Argnt= % =10.6

ant
Cagp=1.52 (per TIAJEIA-222-F-1996 Table 3)

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

s _ Lant Want a0 "
Pant = qag =%
Agnt= SAgne Nt = 10.2 f
Fant = qzmetro‘GH'Caant'Aant =167 Ibs BLC 5,7
(per TIA/E1A-222-F-1996 Section 2.3.2)
. (Lant + 1) (Want* 1) :
SACEant= " 442 =% s
Aiceant = SAiceantNant= 119 sf
Flant = 92ICEmetrg CH Cant AlcEant = 544 lbs  BLC 4,6
WTgnt Nant = 98 Ibs BLC 2
Vant= Lant Want Tant = 1542 cuin
Vige= (Lant+ 1)(Want + 1)‘(Tant -+ 1) — Vgt = 821 cuin
w = Vice Id=27 Ibs
ICEant = 4708
WicEant Nant= 80 lbs BLC3
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Wind Loading on Antennas and Mounts

Cromwell, CT

Prepared by: T.J.L. Checked by: C.F.C.
Job No. 14033.019

Development of Wind & Ice Load on Coax Cables (per TIA/EIA-222-F-1996 Criteria)
Coax Cable Data:
 re— 1
Coax Type: Use HELIAX 1-5/8"
Y
Shape: Round 'f.:-.f“..- :
LA
Coax Outside Diameter = Deoax = 198 in et ';__ __:F v
e
Coax Cable Length = e 110 ft Y
Yo e
Y
Weight of Coax per foot = WTgoax = 104 pIf o
Total Number of Coax = Neoax = 32
Number of Projected Coax = NP goay = 5 00000000000
0= 12 Veri MetroPCS
Coax aspect ratio = Arcoax= Looax = = 667 erizon etrof
Deoax
Coax Cable Force Factor = Caggax = 1-2 TIA/EIA-222-F Table 3
Wind Load (without ice) per TIA/EIA-222-F Section 2.3.2
Surface Area for One Coax = Pooax f/ft
urface Area for One Coax = SAcoax = T=0'17 S
Coax Projected Surface Area = Agpax = SAcoax NP coax = 0-825 sf/ft
Coax Wind Force = Fcoax = Cacoax'qzmastZ'GH'Acoax: 34 plf BLC 5,7
Wind Load (wiith ice)" per TIA/EIA-222-F Section 2.3.2
Coax Projected Surface Area w/ Ice = . Doox it
oax Projected Surface Area w/ lce = A|CEcoax= T'Npcoax+ ZE =0.908 Sffft
Coax Wind Force w/ Ice = Figoax = Cacoax GZCEmasto: CHAICEcoax = 28 pif BLC 4,6
Gravity Loads (without ice)
Weight of all cables w/o ice = 5 =
g Wcoax Nooax = 33 pf  BLC2
Gravity Loads (ice only)
: o) . 73 2 2 .
Ice Area per Linear Foot = Alcoax = P (Dcoax + 2-Ir) ~ Dgax | =39 si
Ice Weight per Linear Foot = i Plooax
ce Weight per Linear Foot = WTigoay = [dW =2 plf
lce Weight All Coax per foot = i g =
gl pe WTicoax Neoax = 48 pf BLC3

EIA-TIA Load Calculations.xmcd.xmed Page 3.1-21




Certered so Solulions s cenichmasem :
£1.2 Nouth Eranford o] T 20 SEA DSH Location:
Rearend, CT A5 1 200 s BT

Rev. 0: 10/30/14

Wind Loading on Antennas and Mounts

Cromwell, CT

Prepared by: T.J.L. Checked by: C.F.C.
Job No. 14033.019

Development of Wind & Ice Load on Coax Cables

Coax 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 for One Coax =
Coax Projected Surface Area =
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 =

Gravity Loads (ice onl

Ice Area per Linear Foot =

lce Weight per Linear Foot =

Ice Weight All Coax per foot =

EIA-TIA Load Calculations.xmcd.xmed

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

Use HELIAX 1-5/8"

Round
Deoax= 198 1n
Logax = 110 ft
WTom= 104 PIf
Negax = 4 MetroPCS 88
NPcoax =0
12
Arcoax = Leoax: D = 667
coax
Caggax = 1.2 TIA/EIA-222-F Table 3

per TIA/EIA-222-F Section 2.3.2

Acoax = SAcoax’NPcoax = 0

Fooax = Cacoax Pmast2 CHAcoax = 0

per TIA/EIA-222-F Section 2.3.2

Deoax
AlCEcoax = 12 ‘NPgoax =0

Figoax = Cagoax 92ICEmast2 CHAICEcoax= 0

WT,

coax’ =4

coax —

, w 2 2
B o= Z[(Dcoax+ 21"~ Dcoax} =39

WTi (d Alooax 2
ooy = [b—— =
coax 144

WTigoax Nooax = 6
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Wind Loading on Antennas and Mounts

Cromwell, CT

Prepared by: T.J.L. Checked by: C.F.C.
Job No. 14033.019

Development of Wind & [ce Load on Coax Cables

Coax Cable Data:
Coax Type:
Shape:
Coax Outside Diameter =
Coax Cable Length =
Woeight of Coax per foot =
Total Number of Coax =

Number of Projected Coax =

Coax aspect ratio =

Coax Cable Force Factor =

Wind Load per (without ice}

Surface Area for One Coax =

Coax Projected Surface Area =

Coax Wind Force =

Wind Load per (with ice)

Coax Projected Surface Area w/ lce =

Coax Wind Force w/ lce =
- Gravig('Loads {without ice)
Weight of all cables w/o ice =

Gravity Loads (ice only)

lce Area per Linear Foot =

lce Weight per Linear Foot =

lce Weight All Coax per foot =

EIA-TIA Load Calculations.xmed.xmed

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

Use HELIAX 1-5/8"

Round
Deoax = 1-98 in
Logax = 110 ft
W oa = 1.04  pif e
Nggax:= 19 (18 Coax 1 Fiber) '8 % (L
NP coax = 2
Alcoax = LcoaxDi = 667
coax
Cagoax = 1-2 TIA/EIA-222-F Table 3

per TIA/EIA-222-F Section 2.3.2

Deoax
SAcoax = 4 = 0.17 sf/ft
Acoax = SAcoax' NPeoax = 0-33 sf/ft
Feoax = C8coax Pmast3 CHAcoax = 18 plf BLC 5,7
per TIA/EIA-222-F Section 2.3.2
Deoax Ir
A[CECOEX = T'NPCOEX-*' Z.E =0.413 sffft
Ficoax = Ccoax 92ICEmast3' CHAICEcoax = 15 pif BLC 4,6
WTcoax Neoax = 20 pif BLC 2
™
Bl z[(Dcoax + 2-|r)2 - Dcoaxz] =39 si
i T s i
coax” 144 p
N
coax
WTigoay =14 pif BLC 3
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Wind Loading on Antennas and Mounts

Cromwell, CT

Prepared by: T.J.L. Checked by: C.F.C.

Job No. 14033.019

Develogmehi of Wind & Ice Load on Coax Cai)lés,,,,
Coax 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 Farce Factor =

Wind Load per (without ice}

Surface Area for One Coax =
Coax Projected Surface Area =

Coax Wind Force =

Wind Load per (with ice) |

Coax Projected Surface Area w/ fce =

Coax Wind Force w/ Ice =

Gravity Loads (without ice)

Weight of all cables w/o ice =

Gravity Loads (ice only)

Ice Area per Linear Foot =

Ice Weight per Linear Foot =

lce Weight All Coax per foot =

EIA-TIA Load Calculations.xmecd.xmed

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

Use HELIAX 1-5/8"

Round
D =1.98 in
Goax T—Mabile
= 90110
Legay = 110 ft
WTogax= 1.04  pif
Negax = 19 (18 Coax 1 Fiber)
NP oy =3
12
Alcoax = I-coax'D— = 667
‘coax
Cagogy = 1.2 TIA/EIA-222-F Table 3

per TIA/EIA-222-F Section 2.3.2

Acoax= SAgoax'NP coax = 0.495

Feoax = Cacoax Pmastd CHAcoax = 23
per TIA/EIA-222-F Section 2.3.2

D coax

Ir
AICECOEX:= —12 'NPCOEX+ ZE =0.578

Ficoax = Cagoax ¥CEMast3 CHAICEcoax = 21

WT,

coax’ N

coax = 20

. T 2 2
Aicoax = z[(Dcoaxnu Bl Dcoax} =39

Ai
. 'coax
Wigoay = ld——"— =2
N
. coax
WTigoax—, — = 14
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Static Solver

Sparse Accelerated

Dynamic Solver

Accelerated Solver

Hot Rolled Steel Code AISC 9th: ASD
RISAConnection Code AISC 14th(360-10): ASD
Cold Formed Steel Code AlSI 1999: ASD

Wood Code AF&PA NDS-97: ASD
Wood Temperature < 100F

Concrete Code ACI 318-02

Masonry Code

ACI 530-05: ASD

Aluminum Code

AA ADM1-05: ASD - Building

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 Framing Warnings? No

Unused Force Warnings? Yes

Min 1 Bar Diam. Spacing? No

Concrete Rebar Set REBAR_SET_ASTMAG615
Min % Steel for Column 1

Max % Steel for Column 8

RISA-3D Version 12.0.0 [J:\ AL\ \Backup Documentation\Calcs\Risa 3-D\82' Sign Structure.r3d] Page 1

F - Company : Centek Engineering Oct 31, 2014
?,r Fpue€ A, Designer : TJL/ICFC
4% f: i Af:‘."_, [t JobNumber : 14033.019 ‘ . Checked By:
tEcHNOLOG Es ModelName : 82 Sign Structure with 111' Pipe Mast
Global
Display Sections for Member Calcs 5
Max Internal Sections for Member Calcs |97
Include Shear Deformation? Yes
Include Warping? Yes
Trans Load Btwn Intersecting Wood Wall? | Yes
Increase Nailing Capacity for Wind? Yes
Area Load Mesh (in"2) 144
Merge Tolerance (in) 12
P-Delta Analysis Tolerance 0.50%
Include P-Delta for Walls? Yes
Automaticly lterate Stiffness for Walls? No
Maximum lteration Number for Wall Stiffnes8
Gravity Acceleration (ft/sec’2) 32.2
Wall Mesh Size (in) 12
Eigensolution Convergence Tol. (1.E-) 4
Vertical Axis Y
Global Member Orientation Plane XZ




r r Company : Centek Engineering Oct 31, 2014
r LT .ad Designer : TJL/CFC
ﬂ': / :{f:"j l’.rt Job Number © 14033019 Checked By:
TECHNOLOGI1 Es ModelName : 82 Sign Structure with 111" Pipe Mast
Global, Continued
Seismic Code UBC 1997
Seismic Base Elevation (ft) Not Entered
Add Base Weight? No
Ctz .035
CtX .035
T Z (sec) Not Entered
T X (sec) Not Entered
RZ 8.5
RX 8.5
Ca .36
Cv .54
Nv 1
Occupancy Category 4
Seismic Zone 3
Seismic Detailing Code ASCE 7-05
OmZ 1
Om X 1
Rho Z 1
Rho X 1
Footing Overturning Safety Factor 1.5
Check Concrete Bearing No
Footing Concrete Weight (k/ft*3) 0
Footing 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
Footing Top Bar #3
Footing Top Bar Cover (in) 3.5
Footing Bottom Bar #3
Footing Bottom Bar Cover (in) 3.5
Pedestal Bar #3
Pedestal Bar Cover (in) 145
Pedestal Ties #3
Hot Rolled Steel Properties
Label E [ksi] G [ksi] Nu Therm (\.. Density[k/ft*3] Yield[ksi] Ry Fulksi] Rt
1 A36 Gr.36 29000 | 11154 B3 .65 49 36 1.5 58 1.2
2 A572 Gr.50 | 29000 | 11154 3 .65 49 50 14 58 1:2
3 A992 29000 | 11154 3 .65 49 50 1.1 58 1:2
4 A500Gr.42 | 29000 | 11154 .3 .65 49 42 1.3 58 1
5 A500 Gr.46 | 29000 | 11154 3 .65 .49 46 1.2 58 il.d
Hot Rolled Steel Design Parameters
Label Shape Leng... Lbyy[ft] Lbzz[ft] Lcomp ..L.comp ... Kyy Kzz Cm...Cm... Cb Y S... zs... Functi..
1 |CROS... L5x5x5/16 15.207 7.5 ED Lateral
2 |CROS... L 5x5x5/16 15.207 7.5 7.5 Lateral
3 |CROS.. L5xbx5/16 15.207 7.5 7.5 Lateral

RISA-3D Version 12.0.0

[J:\AL A\ \Backup Documentation\Calcs\Risa 3-D\82' Sign Structure.r3d] Page 2




r Company : Centek Engineering Oct 31, 2014
dUEry @ A Desner  : TiCRC

F ‘ ‘ ‘{‘: ‘j =" JobNumber : 14033.019 Checked By:
P c1 e s ModelName : 82 Sign Structure with 111' Pipe Mast

Hot Rolled Steel Design Parameters (Continued)

Label Shape Leng... Lbyy(ft] Lbzz[ft] Lcomp ..Lcomp ... Kyy Kzz Cm...Cm.. Cb y s... zs... Functi..
4 |[CROS... L5x5x5/16 15.207 7.5 7.5 Lateral
5 |CROS..| [3.5x3.5x5/16 [18.91 9.5 9.5 Lateral
6 |CROS..| 1.3.5x3.5x5/16 [18.916 9.5 9.5 Lateral
7 |CROS... L5x5x5/16 33.126 Lateral
8 |CROS... L 5x5x5/16 33.126 Lateral
9 |HORZ1 L5x5x5/16 13.50 7 7 Lateral
10 {HORZ2 L5x5x5/16 13.509 7 T Lateral
11 |HORZ3 L5x5x5/16 13.509 7 7 Lateral
12 |HORZ4 L5x5x5/16 13.509 7 7 Lateral
13 |HORZ5 L 5x5x5/16 13.509 7 7 Lateral
14 |HORZ6 L5x5x5/16 13.504 7 7 Lateral
15 |HORZ7 L5x5x5/16 13.509 7 7 Lateral
16 {HORZ8 L5x5x5/16 13.504 7 7 Lateral
17 |HORZ9 L5x5x5/16 13.509 7 7 Lateral
18 HORZ10 L5x5x5/16 13.509 7 7 Lateral
19 HORZ11| Tube8x4x5/16 |13.5 1 i 1 q Lateral
20 |LEG1 W24x68 60 [SegmentSegment 20 14 Lateral
21 |LEG2 W24x68 60 [SegmentSegment 20 13.5 Lateral
22 |LEG_ ... W24x68 w/ pl 20.5 [SegmentSegment| 20.5 Lateral
23 |LEG_... W24x68 w/ pl 20.5 SegmentSegment| 20.5 Lateral
24 | WT1 WT6x15 10.091 Lateral
25 | WT2 WT6x15 10.091 Lateral
26 | WT3 WT6x15 10.091 Lateral
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 | WTS8 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 WTo6x15 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 SegmentSegment Lateral
45 |Mast2 HSS18x0.5 27.5 SegmentiSegment Lateral
46 |Mast3 HSS18x0.5 27.5 [SegmentSegment Lateral
47 |Mast4 HSS18x0.5 27 [SegmentSegment Lateral
48 [Horz 12| Tube8x4x5/16 [13.5] 1 1 1 1 Lateral
Hot Rolled Steel Section Sets

Label Shape Type  Design List Material Design Ru... A[in2] lyy[ind] Izz[in4] J [in4]

1 W24x68 W24x68 Beam |WideFlan..] A992 Typical | 20.1 704 1830 1.87

2 L5x5x5/16 L5x5x5 Beam [Wide Flan..]A36 Gr.36 | Typical | 3.07 7.44 7.44 .108

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



F r Company . Centek Engineering Oct 31, 2014
r a N Designer : TJL/ICFC
d{ /‘ :;:":{"JJ, \ Job Iglumber : 14033.019 Checked By:_
TEcHNOLODGIEs ModelName : 82 Sign Structure with 111' Pipe Mast
Hot Rolled Steel Section Sets (Continued)
Label Shape Type Design List Material Design Ru... A[in2] lyy[ind] Izz[ind] J[in4]
3 L3.5x3.5x5/16 L3.5x3.5x5 Beam |Wide Flan..|A36 Gr.36 | Typical 2.4 244 2.44 .073
4 Tube8x4x5/16 TU8X4X5 Beam |Wide Flan..|JA500 Gr.46) Typical | 6.86 18.1 53.9 45.2
5 HSS18x0.5 HSS18X0.5 Beam |Wide Flan..|JA500 Gr.42 Typical | 25.6 985 985 1970
6 WT6x15 WT6x15 Beam | W Tee |A572Gr.50| Typical 4.4 10.2 1315 .228
7 W24x68 w/ pl new Beam |WideFlan., A992 | Typical | 52.1 [753.067|6733.167] 10
Member Primary Data
Label ldoint JJoint KJoint Rotate(d... Section/Shape Type Design List Material Design R...
1 |CROSSDIA.| 5 10 L5x5x5/16 Beam |WideFlange| A36 Gr.36 Typical
2 |CROSSDIA., 9 6 L5x5x5/16 Beam |WideFlange| A36 Gr.36 Typical
3 |CROSSDIA.l 9 12 L5x5x5/16 Beam |Wide Flange A36 Gr.36 Typical
4 |CROSSDIA.| 11 10 L5x5x5/16 Beam |WideFlange| A36 Gr.36 Typical
5 |CROSSDIA..| 13 18 L3.5x3.5x5/16 Beam |Wide Flange A36 Gr.36 Typical
6 |CROSSDIA.. 17 14 L3.5x3.5x5/16 Beam |WideFlange| A36 Gr.36 Typical
7 |CROSSDIA.| 19 |TOPLE... L5x5x5/16 Beam |Wide Flange A36 Gr.36 Typical
8 |CROSSDIA.[TOPLE...| 20 L5x5x5/16 Beam |Wide Flange A36 Gr.36 Typical
9 HORZ1 3 6 L5x5x5/16 Beam |Wide Flange A36 Gr.36 Typical
10 | HORZ2 5 4 L5x5x5/16 Beam |Wide Flange A36 Gr.36 Typical
11 | HORZ3 11 14 L5x5x5/16 Beam |Wide Flange A36 Gr.36 Typical
12 | HORZ4 13 12 L5x5x5/16 Beam |WideFlange| A36 Gr.36 Typical
13 | HORZ5 17 20 L5x5x5/16 Beam |Wide Flange A36 Gr.36 Typical
14 | HORZ6 19 18 L5x5x5/16 Beam |WideFlange| A36 Gr.36 Typical
15 | HORZ7 23 26 L5x5x5/16 Beam |Wide Flange A36 Gr.36 Typical
16 | HORZ8 25 24 L5x5x5/16 Beam |Wide Flange A36 Gr.36 Typical
17 | HORZ9 29 32 L5x5x5/16 Beam |Wide Flange A36 Gr.36 Typical
18 | HORZ10 31 30 L5x5x5/16 Beam |Wide Flange A36 Gr.36 Typical
19 | HORZ11 [TOPLE... TOPLE... Tube8x4x5/16 Beam |WideFlange| AS500 Gr.46 Typical
20 LEG1 [TOPPLT1TOPLE... 90 W24x68 Beam |Wide Flange A992 Typical
21 LEG2 [TOPPLT2TOPLE... 90 W24x68 Beam |Wide Flange A992 Typical
22 |LEG_W_PL.[BOTLE... TOPPLT1 90 W24x68 wi/ pl Beam Wide Flange A992 Typical
23 |LEG_W_PL./BOTLE... TOPPLT2 90 W24x68 w/ pl Beam Wide Flange A992 Typical
24 WT1 1 MC1 270 WT6x15 Beam W Tee A572 Gr.50 Typical
25 WT2 MC1 2 270 WT6x15 Beam W Tee A572 Gr.50 Typical
26 WT3 MC1 7 90 WT6x15 Beam W Tee A572 Gr.50 Typical
27 WT4 MCA1 8 270 WT6x15 Beam W Tee A572 Gr.50 Typical
28 WT5 MC2 7 90 WT6x15 Beam W _Tee A572 Gr.50 Typical
29 WT6 MC2 8 270 WT6x15 Beam W Tee A572 Gr.50 Typical
30 WT7 MC2 15 90 WT6x15 Beam W Tee A572 Gr.50 Typical
31 WTS8 MC2 16 270 WT6x15 Beam W Tee A572 Gr.50 Typical
32 WT9 16 MC3 90 WT6x15 Beam W Tee A572 Gr.50 Typical
33 | WT10 15 MC3 270 WT6x15 Beam W Tee A572 Gr.50 Typical
34 WT11 21 MC3 270 WT6x15 Beam W Tee A572 Gr.50 Typical
35 | WT12 MC3 22 270 WT6x15 Beam W Tee A572 Gr.50 Typical
36 WT13 21 MC4 270 WT6x15 Beam W Tee A572 Gr.50 Typical
37 | WT14 22 MC4 90 WT6x15 Beam W Tee A572 Gr.50 Typical
38 WT15 MC4 27 90 WT6x15 Beam W _Tee A572 Gr.50 Typical
39 WT16 MC4 28 270 WT6x15 Beam W Tee A572 Gr.50 Typical
40 WT17 MC5 27 90 WT6x15 Beam W Tee Ab572 Gr.50 Typical
41 WT18 MC5 28 270 WT6x15 Beam W Tee A572 Gr.50 Typical
42 WT19 MC5 33 90 WT6x15 Beam W _Tee A572 Gr.50 Typical
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F - Company . Centek Engineering Oct 31, 2014
ﬁ / ? FpLC A Designer : TILCFC
AR Af:‘ ¥ Y Job Number 14033.019 . . Checked By:_
TEcHNOLODG GI es ModelName : 82 Sign Structure with 111' Pipe Mast
Member Primary Data (Continued)
Label IJoint  JJoint  KJoint Rotate(d... Section/Shape Type Design List Material Design R...
43 | WT20 MC5 34 270 WT6x15 Beam W _Tee A572 Gr.50 Typical
44 Mast1 |BOTMA..| FC1 HSS18x0.5 Beam [WideFlange| A500 Gr.42 Typical
45 | Mast2 FC1 FC2 HSS18x0.5 Beam |WideFlange| A500 Gr.42 Typical
46 | Mast3 FC2 FC3 HSS18x0.5 Beam |WideFlange| A500 Gr.42 Typical
47 | Mast4 FC3 [TOPMA.., HSS$18x0.5 Beam |WideFlange| A500 Gr.42 Typical
48 | Horz 12 |TOPLE... TOPLE... Tube8x4x5/16 Beam |Wide Flange| A500 Gr.46 Typical
Joint Coordinates and Temperatures
Label X [ft] Y [f] Z [ft] Temp [F] Detach From Dia..
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 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 1355 30.5 0 0
11 1 0 37.5 0 0
12 12 185 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 1:345; 39.5 0 0
17 17 0 51.25 0 0
18 18 13.5 51.25 0 0
19 19 0 51.75 0 0
20 20 13.5 51.75 0 0
24 21 0 53.25 0 0
22 22 1815 5325 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 1355 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

RISA-3D Version 12.0.0
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Company
E ¢~ B Designer
(e , _ Job Number
allediI™a
oLoG 1 es Model Name

: Centek Engineering
. TJLCFC

1 14033.019
;82 Sign Structure with 111' Pipe Mast

Joint Coordinates and Temperatures (Continued)

Oct 31, 2014

Checked By:

Label X [ft] Y [ft] Z [ft] Temp [F] Detach From Dia...
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 1K 3 0
46 TOPPLT1 0 22 0 0
47 TOPPLT2 135 22 0 0
48 T MOBILE 6.75 107.5 3 0
49 METRO 0 77 0 0
50 METRO2 135 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
Joint Label X [k/in] Y [k/in] Z [kfin] X Rot.[k-ftrad] Y Rot.[k-ft/rad] Z Rot.[k-ft/rad] Footing
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 FCA1
Member Point Loads
Member Label Direction Magnitude[k, k-ft] Location[ft, %]

No Data to Print ...

Joint Loads and Enforced Displacements (BLC 2 : Weight of Equipment)

Joint Label L.D,M Direction Magnitude[(k,k-ft), (in,rad), (k*s*2/ft, k*s"2*ft)]
1 TOPLEGH1 L Y -.061
2 TOPLEG2 L Y -.0561
3 TOPLEGH1 k. Y -.081
4 TOPLEG2 L Y -.081
5 TOPLEG1 L Y -.036
6 TOPLEG2 L Y -.036
it TOPLEG1 L Y -.132
8 TOPLEG2 L Wi -.132
9 TOPLEG1 L Y -.911
10 TOPLEG2 L Y -.911
11 TOPLEG1 L Y -.105
12 TOPLEG2 3 Y -.105
13 TOPLEGH1 L Y -.074
14 TOPLEG2 £ Y -.074
15 TOPLEGH1 L Y -.085
16 TOPLEG2 L Y -.085

RISA-3D Version 12.0.0
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Company

U5
By , Designer
AL

HN

e s Model Name

: Centek Engineering

: TIL/ICFC

Job Number  : 14033.019
1 82' Sign Structure with 111" Pipe Mast

Oct 31, 2014

Checked By:

Joint Loads and Enforced Displacements (BLC 2 : Weight of Equipment) (Continued)

Joint Label LDM Direction Magnitude[(k k-ft), (in,rad), (k*s*2/ft, k*s"2*ft)]
17 TOPLEG1 L Y -.15
18 TOPLEG2 L Y -.15
19 TOPLEGH1 L Y -.01
20 TOPLEG2 L ¥ -.01
21 TOPLEG1 L b -.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 15 W -1.3
27 GPS L Y -.008
28 METRO2 L Y -.033
29 METRO L Y -.066
30 TOPLEGH1 5 Y -.066
31 TOPLEG2 L. Y -.066

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

Joint Label L.D.M Direction Magnitude[(k,k-ft), (in.,rad), (K*s2/ft, k*s"2*ft)]

1 TOPLEGH1 L Y -.122
2 TOPLEG?2 L W -.122
3 TOPLEGH1 L Y -.222
4 TOPLEG2 L Y -.222
5 TOPLEGH1 L b4 -.129
6 TOPLEG2 L Y -.129
7 TOPLEGH1 I Y -.052
8 TOPLEG2 L Y -.052
9 TOPLEGH1 L Y -.315
10 TOPLEG2 L Y -.315
11 TOPLEG1 L Y -.098
12 TOPLEG2 L: Y -.098
13 TOPLEGH1 L Y -.07
14 TOPLEG2 L. Y -.07
15 TOPLEGH1 L Y -.043
16 TOPLEG? L Y -.043
17 TOPLEG1 L Y -.059
18 TOPLEG2 L Y -.059
19 TOPLEGH1 L Y -.01
20 TOPLEG2 L Y -.01
21 TOPLEG1 L. ¥ -.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
2% GPS L Y -.002
28 METRO2 L Y -.027
29 METRO L Y -.053
30 TOPLEGH1 L Y -.026
31 TOPLEG?2 L ¥ -.026

RISA-3D Version 12.0.0
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r', Company : Centek Engineering
P" ’?r QA Pt Tl
LAWY T Job Number : 14033.019
TEcHNOLOGIEs ModelName

: 82' Sign Structure with 111" Pipe Mast

Oct 31, 2014

Checked By:

Joint Loads and Enforced Displacements (BLC 4 : TIA/EIA Wind with Ice (+X))

Joint Label L.D.M Direction Magnitude[(k k-ft), (in,rad), (K*s*2/ft, k*s*2*ft)]
1 TOPLEGH1 L X 2.502
2 TOPLEG2 Ik X 2.502
3 TOPLEGA1 E X 1.853
4 TOPLEG?2 E X 1.853
5 TOPLEGA1 L Y 412
6 TOPLEG2 £ b -4.12
7 T MOBILE L X 1.259
8 T_MOBILE L X 718
9 T MOBILE L X .334
10 T MOBILE k= X .668
11 GPS L X .006
12 METRO2 L X 181
13 METRO L X .363

Joint Loads and Enforced Displacements (BLC 5 : TIA/EIA Wind (+X))

Joint Label L.D.M Direction Magnitude[(kk-ft), (in,rad), (k*s"2/ft, k*sA2*ft)]

1 TOPLEG1 L X 2.905
2 TOPLEG2 I X 2.905
3 TOPLEG1 I X 2188
4 TOPLEG2 L X 27133
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 GPS L X .005
12 METRO2 L X .206
13 METRO 4 X 411

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

Joint Label L.D.M Direction Magnitude[(k k-ft). (in,rad), (k*sA2/ft, k*sA2*ft)]
1 TOPLEG1 Iy z 2.502
2 TOPLEG2 i Z 2.502
3 TOPLEGH1 L Z 1.853
4 TOPLEG2 L Z 1.853
5 TOPLEGA1 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 i A .668
11 GPS L Z .006
12 METROZ2 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 Magnitude[(k,k-ft), (in,rad), (K*s"2/ft, k*s"2*ft)]
1 TOPLEG1 L Z 2.905
TOPLEG2 L Z 2.905

RISA-3D Version 12.0.0
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r r Company : Centek Engineering Oct 31, 2014

P‘ AUr FC A Dosioner . TJL/CFC

4% d{d,"_}_{ L Job Number  : 14033.019 Checked By:
TEcHNOLOGIEs ModelName : 82 Sign Structure with 111' Pipe Mast

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

Joint Label L.DM Direction Magnitude[(k k-ft), (in,rad), (k*s"2/ft, k*s"2*ft)]
3 TOPLEG1 IL VA 2.133
4 TOPLEG2 I Z 2.133
5 TOPLEG1 N Mx 32
6 TOPLEG2 13 Mx 32
7 T MOBILE i Z 1.519
8 T MOBILE [is A .86
9 T MOBILE L Z .394
10 T MOBILE I Z .689
11 GPS L Z .005
12 METRO2 [k Z .206
13 METRO L, Z 411
Member Distributed Loads (BLC 2 : Weight of Equipment)
Member Label Direction Start Magnitude[k/ft,F1 End Magnitude[k/it,F] Start Location[ft,%] End Location[ft,%]
1 LEG W PLT1 Y -.004 -.004 0 0
2 LEG1 Y -.004 -.004 0 0
3 LEG W PLT2 Y -.033 -.033 0 0
4 LEG2 ¥ -.033 -.033 0 0
5 Mast1 Y -.02 -.02 0 0
6 Mast2 Y -.02 -.02 0 0
i Mast3 Y -.02 -.02 0 0
8 Mast4 Y -.02 -.02 0 0
Member Distributed Loads (BLC 3 : Weight of Ice)
Member Label Direction Start Magnitude[k/ft,F] End Magnitude[k/ft,F1 Start Location[ft,%] End Location[ft, %]
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 CROSSDIAGS Y -.003 -.003 0 0
6 CROSSDIAG6E Y -.003 -.003 0 0
i CROSSDIAG7 Y -.004 -.004 0 0
8 CROSSDIAGS p & -.004 -.004 0 0
9 HORZ1 Y -.004 -.004 0 0
10 HORZ2 Y -.004 -.004 0 0
11 HORZ3 ¥ -.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 i -.004 -.004 0 0
16 HORZS8 Y -.004 -.004 0 0
17 HORZ9 4 -.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 ¥ -.006 -.006 0 0
24 LEG W PLT2 Y -.048 -.048 0 0
25 LEG2 Y -.048 -.048 0 0

RISA-3D Version 12.0.0
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r Company : Centek Engineering Oct 31, 2014
’r W€ A Designer . TJLICFC

4 ’4" f f,;l X Job Number : 14033.019 Checked By:
TECHN 0‘,_'0 61 e s ModelName : 82'Sign Structure with 111' Pipe Mast

Member Distributed Loads (BLC 3 : Weight of Ice) (Continued)
Member Label Start Magnitude[k/ft,F1 End Magnitude[k/ft,F] Start Location[ft,%]

Direction End Location[ft,%]

Member Distributed Loads (BLC 4 : TIA/EIA Wind with Ice (+X))

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 4 -.011 -.011 0 0
30 Mast2 & -.011 -.011 0 0
31 Mast3 Y -.011 -.011 0 0
32 WT1 Y -.005 -.005 0 0
33 WT2 Y -.005 -.005 0 0
34 WT3 Y -.005 -.005 0 0
35 WT4 - Y -.005 -.005 0 0
36 WTS5 Y -.005 -.005 0 0
37 WT6 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 b -.005 -.005 0 0
42 WT11 Y -.005 -.005 0 0
43 WT12 Y -.005 -.005 0 0
44 WT13 Y -.005 -.005 0 0
45 WT14 Y -.0056 -.005 0 0
46 WT15 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 D7 -.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 Ne -.014 -.014 0 0

Member Label Direction Start Magnitude[k/ft,F] End Magnitude[k/ft.F] Start Location[ft,%] End Location[ft,%]
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

RISA-3D Version 12.0.0

[J:A AL AL \Backup Documentation\Calcs\Risa 3-D\82' Sign Structure.r3d] Page 10



F Company : Centek Engineering Oct 31, 2014
/FF Fe e A Designer : TJL/CFC

4 Jd":‘:“/; L Job Number  : 14033.019 Checked By:
TEcHNOLOGEGIEs ModelName : 82 Sign Structure with 111' Pipe Mast

Member Distributed Loads (BLC 4 : TIA/EIA Wind with Ice (+X)) (Continued)

Member Label Direction Start Magnitude[k/ft,F] End Magnitude[k/ft,F] Start Location[ft, %] End Location[ft,%]
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 WT14 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 WT20 X .028 .028 0 0

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

Member Label Direction Start Magnitude(k/ft,F] End Magnitude[k/ft,F] Start Location[ft,%] End Location|[ft, %]

i LEG1 X 15 115 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

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 WT2 X .032 .032 0 0
16 WT3 X .032 .032 0 0
17 WT4 X .032 .032 0 0
18 WT5 X .032 .032 0 0
19 WT6 X .032 .032 0 0
20 WT7 X .032 .032 0 0
21 WT8 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
3 WT18 X .032 .032 0 0
32 WT19 X .032 .032 0 0
33 WT20 X .032 .032 0 0
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Company

4
c

Member Distributed Loads (BLC 6 : TIA/EIA Wind with Ice(+Z))

: Centek Engineering
. TJUCFC

K r
H / L 1. VA Designer :
/ d i !j A\ o Nimber + fapsaote
i ¢ s Model Name : 82'Sign Structure with 111’ Pipe Mast

Oct 31, 2014

Checked By:

Member Label Direction Start Magnitude[k/ft,F1 End Magnitude[k/ft,F] Start Location[ft, %] End Location[ft,%]
1 CROSSDIAG1 Z .025 .025 0 0
2 CROSSDIAG2 Vi .025 .025 0 0
3 CROSSDIAG3 Z .025 .025 0] 0
4 CROSSDIAG4 Z .025 .025 0 0
5 CROSSDIAGS Z .019 019 0 0
6 CROSSDIAG6 Z .019 .019 0 0
i CROSSDIAGY Z .025 .025 0 0
8 CROSSDIAGS i .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 & .028 .028 0 0
27 LEG W PLT1 iz .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 7 .024 .024 0 0
32 Mast2 4 .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 WT5S y4 .028 .028 0 0
42 WT6 Z .028 .028 0 0
43 WT7 Z .028 .028 0 0
44 WT8 Z .028 .028 0 0
45 WT9 Z .028 .028 0 0
46 WT10 Z .028 .028 0 0
47 WT11 Z .028 .028 0 0
48 WT12 2 .028 .028 0 0
49 WT13 Z .028 .028 0 0
50 WT14 Z .028 .028 0 0
51 WT15 Z .028 .028 0 0
52 WT16 Z .028 .028 0 0
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r P‘ Company : Centek Engineering Oct 31, 2014
’ "qr Fp e A Designer : TJLICFC

i Jf‘: pO N9/, JobNumber : 14033.019 Checked By:
TEcHNOLOG I €es ModelName : 82 Sign Structure with 111" Pipe Mast

Member Distributed Loads (BLC 6 : TIA/EIA Wind with Ice(+Z)) (Continued)

Member Label

Direction

Start Magnitudefk/ft,F]

End Magnitude[k/ft,F]

Start Location[ft, %]

End Locationfft,%]

53 WT17 Z .028 .028 0 0
54 WT18 Z .028 .028 0 0
55 WT19 Z .028 .028 0 0
56 WT20 7 .028 .028 0 0
Member Distributed Loads (BLC 7 : TIA/EIA Wind (+2))
Member Label Direction Start Magnitude[k/ft,F]1 End Magnitude[k/ft,F] _Start Location|[ft, %) End Location[ft, %]
1 CROSSDIAGT1 Z .028 .028 4] 0
2 CROSSDIAG2 Z .028 .028 0 0
3 CROSSDIAG3 YA .028 .028 0 0
4 CROSSDIAG4 Z .028 .028 0 0
5 CROSSDIAGS Z .019 .019 0 0
6 CROSSDIAG6 Z .019 .019 0 0
i CROSSDIAGY Z .028 .028 0 0
8 CROSSDIAGS Z .028 .028 0 0
9 HORZ1 Z .028 .028 0 0
10 HORZ2 Z .028 .028 0 0
14 HORZ3 Z .028 .028 0 0
12 HORZ4 Z .028 .028 0 0
13 HORZ5 2 .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 HORZ9 Z .028 .028 0 0
18 HORZ10 2 .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 .063 .053 20 40
25 LEG2 A .058 .058 40 60
26 LEG2 Z .034 .034 0 0
27 LEG W PLT1 Z .049 .049 0 0
28 LEG W PLT2 4 .049 .049 0 0
29 Mast1 Z .022 .022 0 0
30 Mast1 4 .016 .016 0 0
31 Mast2 A .03 .03 0 0
32 Mast2 Z .016 .016 0] 0
33 Mast3 2 .035 .035 0] 0
34 Mast3 Z .016 .016 (0] 0
35 Mast4 Z .038 .038 0 0
36 Mast4 74 .023 .023 0 20
37 WT1 Z .032 .032 0 0
38 WT2 Z .032 .032 0 0
39 WT3 Z 032 .032 0 0
40 WT4 Z .032 .032 0 0]
41 WT5S Z .032 .032 0 0]
42 WT6 Z .032 .032 0 0]
43 WT7 VA .032 .032 0] 0]
44 WTS8 Z .032 .032 0 0
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Company
FyLe Designer
<t /Q; Job Number
N C‘D‘LJO GIES Model Name

: Centek Engineering
: TJL/ICFC
1 14033.019

1 82' Sign Structure with 111" Pipe Mast

Member Distributed Loads (BLC 7 : TIA/EIA Wind (+Z)) (Continued)

Oct 31, 2014

Checked By:

Member Label Direction Start Magnitude[k/ft,F] End Magnitude[k/ft,F] Start Location[ft,%!] End Location]ft.%]
45 WT9 Z .032 .032 0 0
46 WT10 Z .032 .032 0 0
47 WT11 VA .032 .032 0 0
48 WT12 Z .032 .032 0 0
49 WT13 Z .032 .032 0 0
50 WT14 V4 .032 .032 0 0
51 WT15 Z .032 .032 0 0
52 WT16 2z .032 .032 0 0
53 WT17 Z .032 .032 0 0
54 WT18 iz .032 .032 0 0
55 WT19 Z .032 .032 0 0
56 WT20 Z .032 .032 0 0
Basic Load Cases
BLC Description Category X Gra... Y Gra... Z Grav... Joint Point Distrib...Area(... Surfac..

1 Self Weight None -1

2 Weight of Equipment None 31 8

3 Weight of Ice None 31 55

4 | TIA/EIA Wind with Ice (+X) None 13 33

) TIA/EIA Wind (+X) None 13 33

6 | TIA/EIA Wind with lce(+Z) None 13 56

7 TIA/EIA Wind (+Z) None 13 56

Load Combinations

Description Solve PDelta SRSS B...Fa...BLC Fa... BLC Fa...B...Fa...B...Fa...B...Fa...B...Fa...B...Fa...
1 [TIAJEIA Wind + Ice in +X Dire...| Yes 11 1. 2-1:1 .8 | 9 |4 1
2 | TIA/EIA Wind in +X Direction Yes Ay 3] -250 - 15 ] 4
3 |TIA/EIA Wind + Ice in +Z Direc., Yes Pi ]l 2149 13 |46 9
4 | TIA/EIA Wind in +Z Direction Yes I 22 0 T /0
5 |TIA/EIA Wind + Ice in -Z' Direc..| Yes Al 2201 | 8 L4116 =1
6 TIA/EIA Wind in -Z' Direction Yes i e 7 1-1
7 Self Weight 111
Envelope Member Section Forces

Member Sec Axiallk] L.C y Shear... LG z Shear...LC Torque[...LC y-y Mo... LC z-zMo... LC
1 |CROSSDI... 1 max| 2.347 4 .098 1 213 |6 ] .002 |6 0 1 0 1
2 min | -8.056 2 .071 2 -213 14| -.002 | 4 0 1 0 1
3 2 max| 2.328 4 .049 1 106 (6] .002 |6 .58 |5| .287 |6
4 min | -8.075 2 .035 2 -106 |4 ] -002 4| -287 (4| -58 |3
5 3 max| 2.31 4 0 1 0 11 .002 |[6| .773 |5] .383 |6
6 min| -8.093 2 0 1 0 1]1-002 {4|-383 /4| -773 |3
7 4 max| 2,292 4 -.035 6 106 (41| .002 |6 .58 |5 .287 |6
8 min | -8.111 2 -.049 3 -.106 |6 | -002 |4 | -287 |[4| -58 |3
9 5 max| 2.274 4 -.071 6 213 |4 | .002 |6 0 1 0 1
10 min| -8.13 2 -.098 3 -213 |6 | -.002 | 4 0 1 0 1
11 |CROSSDI... 1 max| 8,547 2 .098 1 213 |61 001 |4 0 1 0 1
12 min| -5.01 6 .071 4 -213 4] -001 |6 0 1 0 1
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Company
Designer
Job Number
Model Name

: Centek Engineering
: TJL/ICFC
1 14033.019

: 82" Sign Structure with 111" Pipe Mast

Envelope Member Section Forces (Continued)

Oct 31, 2014

Checked By:

Member Sec Axiallk] e y Shear... LC z Shear...LC Torque]...LC y-y Mo... LC z-z Mo... LC
13 2 max| 8.565 2 .049 1 106 |6 ] .001 [4| 58 |5| .287 |6
14 min | -4,992 6 .035 4 -106 |4 -.001 |6 |-287 |4| -58 |3
15 3 max| 8.584 2 0 1 0 11 001 [4] 773 |5 .383 |6
16 min | -4.974 6 0 1 0 1({-001 6| -383 4] -773 |3
17 4 max| 8.602 2 -.035 2 106 |4 | 001 |4 .58 |5 .287 |6
18 min | -4,955 6 -.049 3 -106 |6 | -.001 |6 | -.287 {4 | -58 |3
19 5 max|, 8.62 2 -.071 2 213 |4 ] .001 |4 0 1 0 1
20 min | -4.937 6 -.098 3 -213 16| -.001 |6 0 1 0 1
21 |CROSSDL... i max| 1.495 6 .098 3 213 [6] .001 |6 0 1 0 1
22 min |-13.338 2 071 2 -213 14| -.001 | 4 0 1 0 1
23 2 max| 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 max| 1.459 6 0 1 0 1] .001 |6 .773 |5 .383 |6
26 min -13.374 2 0 1 0 1/-0011{4]-383 (4] -.773 |3
27 4 max| 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 max| 1.422 6 -.071 4 213 |4 | .001 |6 0 1 0 1
30 min |-13.411 2 -.098 i -213 |6 -.001 |4 0 1 0 1
31 |CROSSDL... 1 max| 13.485 2 .098 15) 213 |6 0 4 0 i 0 1
32 min| -2.76 6 .071 4 -.213 |4 0 6 0 i 0 i
33 2 max| 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 max| 13.521 2 0 1 0 0 0 4| 773 |5] .383 |6
36 min|-2.724 6 0 1 0 1 0 61-383 (4| -.773 |3
37 4 max| 13.54 2 -.035 6 106 |4 0 4| 58 |5 .287 |6
38 min| -2,706 6 -.049 1 -.106 |6 0 6|-287 (4| -58 |3
39 5 max| 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 max| 8.009 6 .068 il 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 max| 7.985 6 .034 1 .09 |5 0 6| 622 |5 33 |6
44 min |-12.998 2 .024 2 -09 |4 0 4| -33 14} -622 |3
45 3 max| 7.961 6 0 1 0 1 0 6| .83 |5| 44 |6
46 min |-13.022 2 0 1 0 1 0 41 -44 14| -83 |3
47 4 max| 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 max| 7.914 6 -.048 6 18 |3 0 6 0 il 0 1
50 min -13.069 2 -.068 3 -18 |6 0 4 0] 1 0 1
51 |CROSSDLI... 1 max| 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 max| 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 max|14.548 2 0 1 0 1 0 4| 83 |5| 44 |6
56 min | -3.456 4 0 1 0 i 0 6| -44 (4| -83 |3
57 4 max| 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 max| 14.595 2 -.048 6 18 |4 0 4 0 il 0 1
60 min | -3.408 4 -.068 1 -18 |6 0 6 0 1 0 1
61 |CROSSDL... 1 max| 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 max| 0 5 .049 1 0 5] .001 |2 .428 |1 0 5
64 min |-26.597 2 0 5 -.232 | 4 0 4 1-1.727 |4 |-2.346 | 4
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Company : Centek Engineering Oct 31, 2014
B e A Designer : TJL/ICFC
1’:{{ M9 =% JobNumber : 14033.019 Checked By:
EcHNOLOG]Es ModelName : 82 Sign Structure with 111' Pipe Mast

Envelope Member Section Forces (Continued)

Member Sec Axialfk] LC y Shear... LC z Shear...LC Torque]...LC y-y Mo... LC z-zMo... LC
65 3 max; 0 5 0 1 0 11 .001 |2 .571 |1 0 5
66 min |-26.676 2 0 1 0 1 0 4 (-2.303 |4 [-3.129 |4
67 4 max 0 5 0 5 232 14| 001 |2 .428 |1 0 5
68 min |-26.755 2 -.049 3 0 1 0 4 1-1.727 |4 1-2.346 | 4
69 5 maxj 0 5 0 5 464 (4| 001 |2 0 1 0 1
70 min |-26.834 2 -.098 3 0 1 0 4 0 1 0 1
71 |CROSSDL... 1 max| 0 1 .098 3 0 1 0 4 0 1 0 1
72 min | -4.813 4 0 1 -464 |4 (0] 1 0 1 0 1
73 2 max; 0 1 .049 3 0] 1 0 4 0 1 0 1
74 min | -4.734 4 0 1 -232 |4 0 11(-1.727 |4 |-2.346 | 4
75 3 max| 0 1 0 1 0 1 0 4 0 1 0 1
76 min | -4.655 4 0 1 0 1 0 1(-2.303 |4 |-3.129 {4
77 4 max| 0 1 0 1 232 |4 0 4 0 1 0 1
78 min | -4.576 4 -.049 3 0 1 0 11-1.727 |4 [-2.346 | 4
79 5 max) 0 1 0 1 464 | 4 0] 4 0 1 0 1
80 min | -4.497 4 -.098 3 0 1 0 1 0 1 0 1
81 | HORZ1 1 max| 6.523 4 .098 5 189 |6 0 6 0 1 0 i
82 min | -6.651 6 .071 4 -189 |4 | -.001 |2 0 1 0 1
83 2 max| 6.522 4 .049 5 .095 |6 0 6| 477 |5| 212 |6
84 min | -6,652 6 .035 4 -095 |4 -00112|-212 |4 | -477 |3
85 3 max| 6.521 4 0 1 0 1 0 6| 636 |5| .283 |6
86 min | -6.654 6 0 1 0 1/-001(2)|-283 |[4]| -636 |3
87 4 maxi 6.519 4 -.035 2 .095 |4 0 6| 477 |5| 212 |6
88 min| -6.655 6 -.049 1 -095 16| -001 12| -212 |4 | -477 |3
89 5 max| 6.518 4 -.071 2 189 14 0 6 0 1 0 1
90 min| -6.656 6 -.098 1 -189 (6 | -.001 |2 0 1 0 1
91 | HORZ2 1 max| 6.645 4 .098 il .189 |6 0 o] 0 1 0 1
92 min|-6.718 6 .071 2 -189 |4 | -.001 |2 0 1 0 1
93 2 max| 6.647 4 .049 1 095 |6 0 6| 477 |5| .212 |6
94 min | -6.717 6 .035 2 -095 (4 |-001]|2]|-212 |4 | -477 |3
95 3 max| 6.648 4 0 1 0 1 0 6| 636 |5| .283 |6
96 min | -6.716 6 0 1 0 1(-001([2(-283 |4]| -636 |3
97 4 max| 6.649 4 -.035 4 095 |4 0] 6| 477 |5 .212 |6
98 min| -6.714 6 -.049 3 -095 |6{-001[2|-212 |4 | -477 |3
99 5 max| 6.65 4 -.071 4 189 4 0 6 0 1 0 1
100 min | -6.713 6 -.098 3 -189 |6 | -.001 |2 0 1 0 1
101 | HORZ3 1 max| 3.257 4 .098 5 189 |6 0 6 0 1 0 1
102 min | -3.462 6 .071 4 -.189 [4 | -001 |2 0 1 0 1
103 2 max| 3.255 4 .049 5 095 |6 0 6| 477 |5| 212 |6
104 min | -3.464 6 .035 6 -095 14 1-00112|-212 |4 | -477 |3
105 3 max| 3.254 4 0 1 0 1 0 6| 636 [5| .283 |6
106 min | -3.465 6 0 1 0 1/-001(2]-283 |[4] -636 |3
107 4 max| 3.253 4 -.035 2 095 |4 0 6| 477 |5| 212 |6
108 min | -3.466 6 -.049 1 -.095 (6| -001 2| -212 |4 | -477 |3
109 3] max| 3.251 4 -.071 2 189 |4 0 6 0 1 0 1
110 min | -3.467 6 -.098 il -.189 |6 | -.001 | 2 0 1 0 1
111 | HORZ4 1 max| 3,995 4 .098 3 189 |6 0 6 0 1 0 1
112 min | -4,159 6 .071 6 -189 (4| -.001 |2 0 1 0 1
113 2 max| 3.996 4 .049 3 .095 |6 0] 6| 477 |5| 212 |6
114 min | -4,158 6 .035 6 -095 (4| -001 |12]|-212 4| -477 |3
115 3 max| 3.997 4 0 1 0 1 0 6| 636 |5| .283 |6
116 min|{-4,157 6 0 1 0 1(-001]2]-283 (4] -636 |3
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F r Company : Centek Engineering Oct 31, 2014
/ DS Designer ~ : TJL/CFC
4% f: "‘ By =%, JobNumber : 14033.019 . : Checked By:
TEcHNOLOG G?!@Egs ModelName : 82 Sign Structure with 111' Pipe Mast
Envelope Member Section Forces (Continued)
Member Sec Axial[k] LC y Shear... LG z Shear...L.C Torque[...L.C y-y Mo... LC z-zMo... LC
117 4 max| 3.999 4 -.035 2 .095 (4 0 6| 477 |5| .212 |6
118 min|-4,155 6 -.049 1 -.095 16| -001 12| -212 |4 | -477 |3
119 5} max| 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 max| 2.143 4 .098 1 189 |6 0 6 0 1 0 1
122 min | -2,026 2 .071 2 -.189 |4 | -.002 |2 0 1 0 i
123 2 max| 2.142 4 .049 il .095 |6 0 6| 477 |5| 212 |6
124 min | -2.027 2 .035 2 -095 |41]1-002 |2} -212 {4 | -477 |3
125 3 max| 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 max| 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 max| 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 i max| 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 max| 7.211 2 .049 3 095 |6 0 6| 477 |5| 212 |6
134 min|-3.014 6 .035 4 -095 14| -002 |2} -212 |4 | -477 |3
135 3 max| 7.212 2 0 1 0 1 0] 6| 636 |5| .283 |6
136 min | -3.012 6 0 1 0 11-002 |2)|-283 |4]| -636 (3
137 4 max| 7.213 2 -.035 2 095 |4 0 6| 477 |5| 212 |6
138 min | -3.011 6 -.049 1 -095 |61 -002 |2|-212 |4 | -477 |3
139 5 max| 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 i
141 | HORZ7 1 max| 1.808 6 .098 1 189 |6 0 6 0 1 0 1
142 min| -2.86 2 .071 4 -.189 |4 | -.002 | 2 0 1 0 1
143 2 max| 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 max| 1.805 6 0 1 0 1 0 6| 636 |5| .283 |6
146 min | -2,863 2 0 1 0 1/1-002 2| -283 (4| -636 |3
147 4 max| 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 max| 1.803 6 -.071 2 189 |4 0 6 0 1 0] 9
150 min | -2.865 2 -.098 3 -189 |6 | -.002 |2 0 1 0 1
151 | HORZ8 1 max| 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
163 2 max| 3.921 2 .049 5 095 |6 0 6| 477 |5| 212 |6
154 min| -.608 4 .035 2 -095 14| -002 12| -212 |4 | -477 |3
155 3 max| 3,922 2 0 1 0 1 0 6| 636 |5| .283 |6
156 min| -,.607 4 0] 1 0 11-002 |2 | -283 |4 -636 |3
157 4 max| 3.923 2 -.035 4 .095 14 0 6| 477 |5]| 212 |6
158 min| -.606 4 -.049 1 -.095 |6 | -002 (2| -212 {4 | -.477 |3
159 5 max| 3.925 2 -.071 4 189 |4 0 6 0 i 0 1
160 min| -.604 4 -.098 1 -.189 {6 | -.002 | 2 0 1 0 1
161 | HORZ9 1 max| 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 max| 2.321 6 .049 3 .095 |6 0 61 477 |5| .212 |6
164 min|-1.873 2 .035 2 -095 141-002 2}-212 |4 | -477 |3
165 3 max| 2.32 6 0 1 0 1 0 6| 636 |5| .283 |6
166 min | -1.874 2 0 1 0 11-002 |2]-283 (4| -636 |3
167 4 max| 2.319 6 -.035 4 095 (4 0 6| 477 |5| .212 |6
168 min | -1.876 2 -.049 1 -095 |6 | -002 12| -212 {4 -.477 |3
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r r Company : Centek Engineering Oct 31, 2014
H BHLC A Designer © TIL/ICFC
AN 4 ) ;':ﬁ'/ Jb JobNumber : 14033.019 _ _ Checked By:
TEcHNnoOLDGI!Es ModelName : 82 Sign Structure with 111" Pipe Mast
Envelope Member Section Forces (Continued)
Member Sec Axiallk] LC y Shear... LC z Shear...L.C Torque[...LC y-y Mo... LC zzMo... LC
169 5 max| 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 max| 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 max| 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 max| 2,391 2 0 1 0 1 0 6| 636 |5| 283 |6
176 min | -1.764 4 0 1 0 11-002 |2)|-283 4] -.636 |3
177 4 max| 2.393 2 -.035 2 095 |4 0 6| .477 |5| 212 |6
178 min | -1.762 4 -.049 1 -095 16| -002 |2|-212 (4} -477 |3
179 5 max| 2.394 2 -.071 2 .189 | 4 0 6 0 il 0 1
180 min | -1.761 4 -.098 1 -.189 |6 | -.002 | 2 0 1 0 1
181 | HORZ11 1 max| 6.59 6 212 5 19 |6 235 |6 22 (42541 |6
182 min|-5.314 4 123 2 -19 |41 -795 12| -224 |6 |-1.638 |4
183 2 max| 6.59 6 A2 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 max| 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 max| 6.59 6 -.044 6 .094 |4 235 |6 | .268 |6 | 1.79 |6
188 min| -5,314 4 -.129 1 -093 |6 | -.795 |2 | -.266 {4 |-2.314 |4
189 5 max| 6.59 6 -.123 6 188 |4 | 235 |6 .21 (4207116
190 min|-5.314 4 -.221 1 -.188 |6 | -.795 |2 | -.206 |6 [-2.008 | 4
191 LEG1 1 max| 240.98 6 14.901 6 3461 |4 | .028 |2 |10.485|4 |224.948 | 6
192 min |-221.205 4 -15.042 4 -3.538 |6 | -.003 | 4 -13.065| 2 |-228.248| 4
193 2 max| 197.238 6 6.244 6 1473 |2 .03 214567 |4195.634|6
194 min |-181.583 4 -6.215 4 -.284 |6 | -.006 |6 |-4.451 |6 1-98.738/ 4
195 3 max|142.58 6 1.314 6 508 |4 | .033 12 ]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 max| 93.522 6 1.015 2 846 |2 | .055 |2 |2.468 |2 |35.653|6
198 min |-79.089 4 -.546 4 -464 |4 | -022 |6 | -.923 [6 |-37.804)4
199 () max| 7.757 3 5.693 6 1318 |6 | .065 |2 ]5.081 {63247 |6
200 min | -1.972 2 -5.692 4 -12.525/ 4 | -.023 |6 |-3.277 {4 |-32.051| 4
201| LEG2 1 max| 242.529 6 16.514 6 4.014 |6 | .027 |2 [12.281|6 [234.387 | 6
202 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 2277 |6 | 034 212754 |2|5592 |6
206 min |-128.085 4 -1.081 4 -3.524 |2 | -.008 |6 1-1.738 | 4 |-50.968| 4
207 4 max|93.921 6 .733 6 429 |2 .055 |2 12247 |2 |35.451|6
208 min |-79.615 4 -.743 2 .048 |5 | -01 |6 ] -494 |4 -33.32114
209 ) max| 32.006 2 5.688 6 13.478|4 | .065 |2 |4.016 |4 {3153 |6
210 min | 2.768 6 -5.689 4 -13.18 |6 | -.014 |6 |-4.142 |6 |-31.948| 4
211 ILEG_W_P.. 1 max|253.734 6 19.977 6 5261 |6 | .026 |2 114276 |2 |583.471 | 6
212 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 | 6
216 min |-227.945 4 -19.49 4 -14.112/ 2 | -.005 |4 |-34.045| 2 1-385.99| 4
217 4 max|241.909 6 15.152 6 3.461 |4} .028 |2 [7.789 | 6 [301.958 | 6
218 min |-220.276 4 -15.293 4 -3.5638 |6 | -.003 | 4 |-26.498| 2 |-305.981| 4
219 5 max| 240.98 6 14.901 6 3.461 (4| .028 |2 [10.485]|4 |224.948 | 6
220 min |-221.205 4 -15.042 4 -3.538 |6 | -.003 | 4 |-13.065| 2 |-228.248| 4
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Envelope Member Section Forces (Continued)

Member Sec Axiallk] LC y Shear... LC z Shear... LC Torquel...LC y-y Mo... LC z-zMo... LC
221 |LEG_W_P.. 1 max|256.411 6 21.823 6 5091 |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|6
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 | 6
226 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 | 6
228 min [-218.328 4 -16.933 4 -3.882 |4 | -.014 |6 -25.858| 2 |-322.44| 4
229 5 max| 242.529 6 16.514 6 4.014 |6 | .027 |2 |12.281!6 |234.387 | 6
230 min |-219.406 4 -16.682 4 -3.882 |4 | -.014 |6 |-13.141] 2 |-236.301| 4
231 WT1 1 max| 13.254 6 .148 4 162 1] .003 |6 0 1 0 i
232 min |-24.026 2 -.148 6 .011 |6] -003 |4 0 1 0 1
233 2 max| 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 max| 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 max| 13.104 6 .074 6 -005 6| 003 |6| .306 [1] .279 |6
238 min |-23.941 2 -.074 4 -081(1]-003 14| .02 |6]-279 |4
239 5 max| 13.055 6 148 6 -.011 |6 | .003 |6 0 1 0 1
240 min |-23.913 2 -.148 4 -162 11| -.003 |4 0 1 0 1
241 WT2 1 max| 24,832 2 .148 4 113 13 .003 |4 0 1 0 1
242 min|-13.418 4 -.148 6 -.045 |2 | -.003 |6 0 1 0 1
243 2 max| 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 max| 24,992 2 0 1 0 1] .003 |4]| 285 |3 | 372 |6
246 min |-13.415 4 0 1 0 11-003 {6(-114 {2 | -.372 |4
247 4 max| 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 max| 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 max| 28.835 2 .148 4 045 12| 001 |4 0 1 0 1
252 min -18.233 6 -.148 6 -113 15| -.001 16 0 1 0 1
253 2 max| 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 max| 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 max| 28.596 2 .074 6 .056 |[5| .001 |4 | 086 |2 .279 |6
258 min |-18.238 6 -.074 4 -023 |2|-0011{6]|-214 |5} -279 |4
259 5 max| 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 max|18.318 4 .148 4 162 |1] .001 |6 0 1 0 1
262 min | -29.65 2 -.148 6 011 14| -.001 |4 0 1 0 1
263 2 max| 18.268 4 .074 4 .081 |1] 001 |6} .306 |1 | .279 |6
264 min |-29.622 2 -.074 6 .005 (4]-00114]| .02 |4]|-279 (4
265 3 max| 18.218 4 0 q 0 1] .001 |6 | 408 |1]| 372 |6
266 min |-29.594 2 0 1 0] 1]1-0011{4]| .027 |4| -372 |4
267 4 max| 18.169 4 .074 6 -005 4| 001 |6] .306 [1| .279 |6
268 min |-29.565 2 -.074 4 -081 |1/-00114| 02 [4]-279 |4
269 5 max|18.119 4 .148 6 -011 |4 ] 001 |6 0 1 0 1
270 min |-29.537 2 -.148 4 -.162 {1} -.001 |4 0 q 0 1
271 WT5 1 max|40.428 6 .148 4 -.011 16| .003 |6 0 i 0 1
272 min |-40.485 4 -.148 6 -162 {1] -.003 | 4 0 i 0 1
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Member Sec Axiallk] LC y Shear... LC z Shear...LC Torquel[...LC y-y Mo... LC z-zMo... LC
273 2 max|40.477 6 .074 4 -005|6| .003 |6| -02 |6 .279 |6
274 min |-40.484 4 -.074 6 -08111]-003 4| -306 |1]|-.279 |4
275 3 max|40.527 6 0 1 0 1] .0083 |6| -027 (6| .372 |6
276 min [-40.482 4 0 1 0 11-003 4| -408 |1 -372 |4
277 4 max| 40.577 6 .074 6 .081 |1] 003 |6| -02 [6]| .279 |6
278 min | -40.48 4 -.074 4 .005 (6| -003 |4 -306 {1]| -.279 |4
279 5 max|40.627 6 148 6 162 11] .003 |6 0 1 0 1
280 min |-40.479 4 -.148 4 .011 [6 ] -.003 |4 0 1 0 1
281| WT6 1 maxi45.564 6 148 4 113 (3] .002 [ 4 0 1 o 1
282 min } -44.59 4 -.148 6 -045 12| -.002 |6 0 1 0 1
283 2 max;45.613 6 .074 4 056 |3 | .002 [4| 214 |3 | 279 |6
284 min |-44.589 4 -.074 6 -023 12| -002 |6|-086 |2 -279 |4
285 3 max|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 max|45.713 6 074 6 023 2] 002 |4 214 {3} 279 |6
288 min |-44.585 4 -.074 4 -05 [3]|-002 6(-086 2| -279 |4
289 5 max|45.763 6 148 6 .045 |2 | 002 |4 0 1 0 1
290 min [-44.583 4 -.148 4 -113 13| -002 |6 0 1 0 1
291 | WT7Y i max| 32.26 4 .148 4 .045 |2 | 002 |4 0 1 0 1
292 min |-32.035 6 -.148 6 -113 151 -003 |6 0 1 0 1
293 2 max| 32.21 4 .074 4 .023 |2] 002 |4 086 [2]| .279 |6
294 min |-32.037 6 -.074 6 -056 |5]|-003 |6 -214 |5 -.279 |4
295 3 max| 32.16 4 0 1 0 11 .002 (4| 114 |2 | 372 |6
296 min |-32.038 6 0] 1 0 1/-003 (6| -285 5] -372 |4
297 4 max| 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 S max| 32.061 4 .148 6 113 |5 002 |4 8] 1 0 1
300 min [-32.042 6 -.148 4 -.045 |2 | -.003 |6 0 1 0] 1
301| WT8 1 max| 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 max| 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 max| 36.248 4 0 1 0 11 .002 [2| 408 |1] .372 |6
306 min |-37.113 6 0 1 0 11-002 |4 027 (4| -372 |4
307 4 max| 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 max| 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 max|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 q
313 2 max|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 max|42.999 6 0 1 0 1 0 4| 114 |2 | 372 |6
316 min |-42.423 4 0 1 0 1]1-00512)-285 |31 -372 |4
317 4 max| 42.95 6 .074 6 .056 |3 0] 4| 086 |2 | .279 |6
318 min |-42.425 4 -.074 4 -023 |2]-00512|-214 |3 | -279 |4
319 5 max) 42.9 6 .148 6 18 [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 max| 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 max| 38.982 6 .074 4 .081 |[1] .003 [6] .306 (1| .279 |6
324 min |-39.466 4 -.074 6 005 [6]-00512] .02 [6]-279 |4
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325 3 max| 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 max| 38.883 6 .074 6 -005 (6| .003 |6| .306 [1]| .279 |6
328 min | -39.47 4 -.074 4 -081 11| -005 |2 .02 6] -279 |4
329 5 max| 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 max| 36.245 4 .148 4 113 |[5] .004 |2 0 1 0 il
332 min |-35.935 6 -.148 6 -045 |2 | -.002 | 6 0 1 0 1
333 2 max: 36.295 4 .074 4 056 |5| .004 (2] 214 |5| .279 |6
334 min |-35,933 6 -.074 6 -023 |2|-002 |6} -.086 |2 | -.279 |4
335 3 maxi 36.344 4 0 1 0 11 .004 (2| 285 |5| .372 |6
336 min |-35.932 6 ) 1 0 1(-.002 |6|-114 |2 | -.372 |4
337 4 max| 36.394 4 .074 6 .023 12| 004 {2 | 214 |5| .279 |6
338 min | -35.93 6 -.074 4 -05 |5 -002 |6|-.086 |2 -279 |4
339 5 max| 36.444 4 .148 6 045 12| 004 |2 0 1 0 1
340 min |-35.928 6 -.148 4 -113 /5] -.002 |6 0 1 0 1
341 WT12 1 max| 39.472 4 .148 4 162 (1] 004 |2 0 il 0 1
342 min |-40.107 6 -.148 6 011 |4 0 4 0 1 0 1
343 2 max| 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 |41 -279 |4
345 3 max| 39.372 4 0 1 0 1] .004 2] 408 |1]| 372 |6
346 min | -40.11 6 0 1 0 1 0 4 .027 14| -372 |4
347 4 max| 39.322 4 .074 6 -005 4| 004 |2| 306 [1]| .279 |6
348 min |-40.112 6 -.074 4 -.081 |1 0 41 .02 (4| -279 |4
349 5 max| 39.273 4 .148 6 -011 14| 004 |2 0 il 0 1
350 min |-40.113 6 -.148 4 -.162 | 1 0 4 0 1 0 1
351 WT13 1 max| 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 max| 34.014 6 .074 4 .081 |1] .002 16| .306 |1 .279 |6
354 min |-33.097 4 -.074 6 .005 [6( -.009 |2 .02 (6] -279 |4
355 3 max| 33.964 6 0 1 0 11 .002 |[6| 408 |1 .372 |6
356 min |-33.099 4 0 1 0] 11-009 (2| .027 |6 -372 |4
357 4 max|33.915 6 .074 6 -005 16| .002 /6| .306 (1| .279 |6
358 min [-33.101 4 -.074 4 -.081 (1] -009 |2 .02 [6]-279 |4
359 5 max! 33.865 6 .148 6 -011 16| .002 |6 0 1 0 1
360 min |-33.103 4 -.148 4 -162 |1 -.009 |2 0 1 0 1
361 WT14 1 max| 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 max| 33.854 6 .074 4 .023 12| 003 |6| .086 |2 | .279 |6
364 min |-34.461 4 -.074 6 -056 |3]|-009 |2]|-214 3| -.279 |4
365 3 max| 33.804 6 0 1 0 1] .003 |6| 114 |2 | 372 |6
366 min |-34.463 4 0 1 0 11-009 |2-285 3| -372 |4
367 4 max| 33.754 6 .074 6 .05 |3| .003 |6| .086 |2 | .279 |6
368 min |-34.465 4 -.074 4 -0232]|-009 |2|-214 |3 -.279 |4
369 ) max| 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 i max| 53.222 4 .148 4 045 |2 | .008 |2 0 1 0 1
372 min |-53.827 6 -.148 6 -113 15| -.004 |6 0 1 0 1
373 2 max|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 max| 53.123 4 0 1 0 1/ .008 2| 114 |2 | .372 |6
376 min| -53.83 6 0 1 0 11-004 6| -285 |5 -372 |4

RISA-3D Version 12.0.0

[\ \Backup Documentation\Calcs\Risa 3-D\82' Sign Structure.r3d] Page 21




Company : Centek Engineering Oct 31, 2014

" F

d f LT , Designer : TJL/CFC

I / Fo9 /=%, JobNumber : 14033.019 Checked By:
cHNoOLOGIEs ModelName : 82 Sign Structure with 111" Pipe Mast

Envelope Member Section Forces (Continued)

Member Sec Axiallk] LC y Shear... LC z Shear...LC Torque[...LC y-y Mo... LC z-zMo... LC
377 4 max| 53.073 4 .074 6 056 |5]| 008 2| 086 12| .279 |6
378 min |-53.832 6 -.074 4 -023 |2|-004 |16 -214 [5| -.279 |4
379 5 max| 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 i 0 1
381 WT16 1 max| 54.567 4 .148 4 162 (1] .008 |2 0 1 0 1
382 min |-53.666 6 -.148 6 011 14 0 6 0 1 0 1
383 2 max| 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 14]-279 |4
385 3 max| 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 max|54.418 4 .074 6 -005 4| .008 |2 | .306 |1] .279 |6
388 min |-53.671 6 -.074 4 -.081 |1 0 6| .02 |4]-279 |4
389 5 max| 54.368 4 .148 6 -011 |4 | .008 |2 0 1 0 1
380 min |-53.673 6 -.148 4 -.162 | 1 0 6 0 1 0 1
391 WT17 1 max| 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 max| 52.758 6 .074 4 -005 |6 008 |6]| -.02 |6] .279 |6
394 min |-52.238 4 -.074 6 -081 |1]1-01112]-306 |1 -279 |4
395 3 max| 52.808 6 0 1 0 11 .008 |6 -027 |6 .372 |6
396 min |-52,237 4 0 1 0 11-011 121]-408 {1] -372 |4
397 4 max| 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 max| 52.908 6 .148 6 162 |1] .008 |6 0 1 0 1
400 min |-52.233 4 -.148 4 011 161 -011 |2 0 1 0 1
401 WT18 i max| 52.968 6 .148 4 13 |3 ] .003 |4 0 i 0 1
402 min |-53.743 4 -.148 6 -045 12| -011 |2 0 1 0 i
403 2 max| 53.017 6 .074 4 .056 (3] 003 [4]| 214 13| 279 |6
404 min |-53.741 4 -.074 6 -023 12 -01112|-086 |2 -279 |4
405 3 max| 53.067 6 0 1 0 1] .003 |4 285 |3] .372 |6
406 min | -53.74 4 0 1 0 11-01112|-114 (2] -.372 |4
407 4 max| 53.117 6 .074 6 023 |2 ] 003 4] 214 |3 | .279 |6
408 min |-53.738 4 -.074 4 -056 13 |-011 12| -086 (2] -.279 |4
409 9 max| 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 max| 23.534 4 148 4 045 |2 015 |2 0 1 0 1
412 min |-24,065 6 -.148 6 -113 15| -.001 |4 0 1 0 1
413 2 max| 23.485 4 .074 4 023 |2| 015 |2 | .08 |2 | .279 |6
414 min |-24.067 6 -.074 6 -056 |5| -.001 14| -214 |5 -279 |4
415 3 max| 23.435 4 0 1 0 11 .015 |2 ] 114 |2 | .372 |6
416 min |-24.069 6 0 1 0 11-001 14| -285 |5]| -372 |4
417 4 max| 23.385 4 074 6 .056 [5| .015 |2 | .086 |2 | .279 |6
418 min | -24.07 6 -.074 4 -023 |2 |-001 14 |-214 |5 -279 |4
419 5 max| 23.336 4 .148 6 A48 [B] 016 |2 0 1 0 9
420 min |-24.072 6 -.148 4 -045 |2 | -.001 | 4 0 1 0 1
421 | WT20 1 max| 25.031 4 .148 4 A6z [17] 015 [2 0 1 0 1
422 min |-24.299 6 -.148 6 .011 [41]-007 |6 0 1 0 1
423 2 max| 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 max| 24.931 4 0 1 0 11 015 |2 408 |1 ]| .372 |6
426 min |-24.303 6 0 1 0 11-007 {6 .027 (4| -372 |4
427 4 max| 24,882 4 .074 6 -005 (4] 015 |2| .306 |1 .279 |6
428 min |-24.304 6 -.074 4 -081 {1]1-007 16| .02 |4]|-279 |4
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429 () max| 24 .832 4 .148 6 -011 14| .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 2 284 (6| .079 |2191.636|4 |60.557|2
432 min |-466.221 6 -.047 6 -2.81214 | -.022 |6 |-91.048/6 | -.327 |6
433 2 max| 493.393 4 4.867 2 2564 |6 | .079 |2 {7225 |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 2289 |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 1542 |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 () max|448.532 4 .017 6 1817 |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 i max|448.532 4 017 6 1817 (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 max| 342.93 4 .058 6 2.202 | 6 .07 1216137 |4 |7.567 |2
444 min |-321.059 6 -.076 2 217414 | -02 |6 |-61.318/6 | -.036 |4
445 3 max| 342.193 4 .058 6 1.886 | 6 .07 |2147.51214 |1 9.176 | 2
446 min |-321.795 6 -.392 2 -1.858 14 | -02 |6 |-47.267|6 | -.25 |6
447 4 max|233.776 4 3.137 2 2675 |6 | .058 |2 |31.96 {4 46 |2
448 min |-215.207 6 -.017 6 273114 | -.016 {6 |-31.799|6 | -.405 |6
449 5 max| 233.04 4 2.821 2 2358 6| .058 |2 (14.269| 4 A3 |8
450 min |-215.943 6 -.017 6 24154 | -.016 |6 |-14.497| 6 |-20.021] 2
451 | Mast3 1 max| 233.04 4 2.821 2 2358 |6 | .058 |2 (14.269|4| .13 |3
452 min |-215.943 6 -.017 6 24154 | -.016 | 6 -14.497| 6 |-20.021| 2
453 2 max| 112.67 4 .006 3 104814 | .035 |2 |39.643|4 [12.337| 2
454 min |-97.572 6 -13.083 2 10456 | -.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 |-98.308 6 -13.433 2 -10.801/6 | -.01 |6 |-113023|/6 | -.06 |6
457 4 max| 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 &) max| 6.545 5 4.948 2 4948 | 6 0 1199.808 |4 99.808| 2
460 min| 5.005 4 0 ) -4.948 | 4 0 1 1-99.808| 6 0 3
461 | Mast4 1 max| 6.545 3 4.948 2 4.948 | 6 0 1199.808 |4 |99.808| 2
462 min| 5.005 6 0 3 -4.948 | 4 0 1 1-99.808| 6 0 3
463 2 max| 5.653 3 4.536 2 4.536 | 6 0 1[67.7994 |67.799| 2
464 min | 4,282 6 0 3 -4.536 | 4 0 1 -67.799| 6 0 3
465 3 max| 4.762 3 4.124 2 4124 | 6 0 1138.569 |4 |38.569 | 2
466 min| 3.559 6 0 3 -4.124 |1 4 0 1 -38.569| 6 0 3
467 4 max| 3.87 3 3.718 2 3.718 | 6 0 111211714 {12.117| 2
468 min | 2.836 6 0 3 -3.718 1 4 0 1-12.117]6 0 3
469 () max| 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 i max| 6.59 6 192 6 .001 |[6] .235 |6 | .201 |6 12541 |6
472 min|-5.314 4 12l 1 -005 (2} -795 |2 -206 |41-1.638|4
473 2 max| 6.59 6 114 6 .001 |[6] .235 |6 | .206 |6 ]2.024 |6
474 min | -5,314 4 .042 1 -005 12| -795 2| -208 |4]| -213 |4
475 3 max| 6.59 6 .035 6 .001 |6 | .235 |6 21 61774 |6
476 min | -5.314 4 -.036 1 -005 (2] -795 12| -.21 |4|-2355|4
477 4 max| 6.59 6 -.044 6 001 |6] .235 |6 ] .215 |6] 1.79 |6
478 min|-5.314 4 -115 1 -005 (2] -795 12| -213 |4 |-2.314 |4
479 5 max| 6.59 6 -.123 6 001 |6] .235 |6 22 |612071 16
480 min| -5.314 4 -.194 1 -005 (2] -795 |2 | -.215 |14 |-2.008 | 4
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Envelope Member Section Stresses

Company 1 Centek Engineering
Designer . TJL/CFC

Job Number : 14033.019

Model Name

: 82' Sign Structure with 111' Pipe Mast

Oct 31, 2014

Checked By:

Member Sec Axiallksi] LC y Shear]... LC z Shear[... LC y-Top[ksi] LC y-Bot[ksi] LC z-Top[ksi] LC z-Bot[ksi] LC
1 | CROSSDIAGT | 1 |max| .764 |4 | .075 |1]| 164 |6 0 i 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 Imax| .7568 |4 | .037 |[1]| .082 |6 | 2.008 3| 994 |6 | 4016 |5| 2.186 |4
4 min| 263 |2]| .027 |2 | -082 |4 | -994 |6 |-2.008 |3|-1988 (4| 44155
5 3 |max| .752 |4 0 1 0 11 2677 13| 1325 |6| 5355 |5 2914 |4
6 min | -2.636 | 2 0 1 0 1]1-1325 |6 | -2.677 |3 | -2.651 |4 | -5.887 | 5
7 4 |max| 747 |4| -027 |6 | .082 |4 | 2008 |[3| 994 |6 | 4016 | 5| 2.186 |4
8 min| -2.642 |2 | -037 |3| -082 |6| -994 |6 |-2.008 |3|-1988 (4| -4415 |5
9 5 max| .741 |4 | -.054 |6 | 164 |4 0 d 0 1 0 1 0 1
10 min| -2.648 |2 ]| -075 [3| -.164 |6 0 J 0 i 0 1 0 1
11 | CROSSDIAG2 | 1 |max| 2.784 |2| .075 |1| 164 |6 0 1 0 1 0 1 0 f
12 min| -1.632 |6 | .054 (4| -164 |4 0 1l 0 1 0 1 0 1
13 2 Imax| 279 |2} .037 [1] .082 |6| 2.008 {3 | 994 |6 | 4016 |5| 2.186 (4
14 min| -1.626 |6 | .027 |4 ] -.082 |4 | -994 {6 -2.008 |3|-1988 (4| -4.415 |5
15 3 |max| 2.796 | 2 0 1 0 112677 |3] 1325 |6 5355 |5] 2914 |4
16 min| -1.62 | 6 0 1 0 11-1.325 |6 | -2.677 |3 |-2.651 14| -5887 |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|-4415|5
19 5 |max| 2808 |2 | -054 |2| .164 |4 0 (| 0 1 0 ) 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| 2008 3| 994 |6 | 4016 |5| 2.186 [ 4
24 min| -4.351 |2| .027 |2]| -082 {4 | -994 |6(-2.008 |3|-1988 4| -4.415|5
25 3 |max| 475 |6 0 1 0 1] 2677 |3| 1325 |6 | 5355 |5| 2914 |4
26 min | -4.357 | 2 0 1 0 11-1325 6| -2677 |3 |-2.651 |4 |-5887 |5
27 4 max| 469 (6| -.027 |4 | .082 |4| 2008 3| 994 | 6| 4016 | 5| 2.186 |4
28 min| 4362 |2 | -.037 1] -082 |6 -994 |6 -2.008 |3]|-1.988 4| 4415 |5
29 5 |max| 463 |6 | -054 (4| 164 |4 0] q 0 1 0 1 0 1
30 min| -4.368 |2 | -.075 |1 | -.164 |6 0 1 0 1 0 i 0 1
31 | CROSSDIAG4 | 1 |max| 4392 |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 il 0 1
33 2 max| 4398 |2 | .037 |[5| .082 |6 | 2.008 |[3| .994 |6 | 4016 |5| 2.186 [ 4
34 min| -893 |6 .027 |4 | -082 |4 ]| -994 |6 ]|-2.008 |3 ]|-1988 4| 44155
35 3 |max| 4404 |2 0 1 0 11 2677 |3 1325 |6 5355 |5| 2914 |4
36 min| -.887 |6 0 1 0 11-1.325 6| -2677 |3 |-2651 |4 |-5887 |5
37 4 |max| 441 |2]| -027 |6| .082 |4 | 2.008 3| 994 |6 | 4016 |5| 2.186 [ 4
38 min| -881 |6 -037 [1]| -082 |[6| -994 |6 |-2.008 |3 |-1988 4| -4.415 |5
39 5 max| 4416 |2 | -.054 |6 | .164 |4 0 1 0 i 0 1 0 1
40 min| -875 |6 -.075 |1]| -.164 |6 0 1 0 1 0 1 0 1
41 | CROSSDIAG5| 1 |max| 3.814 {6 | .075 [1]| 197 |5 0 1 0 i 0 1 0 1
42 min] -6.178 |2 | .053 |2 | -197 |4 0 1 0 il 0 1 0 1
43 2 |max| 3.802 |6| .038 [1] .099 |5| 4534 |3 ] 2402 |6] 9102 |5 | 5559 |4
44 min| -6.19 |2 | .026 [2 | -099 [4 ]| -2.402 |6 | 4.534 |3 |-4.822 | 4 |-10495|5
45 3 |max| 3.791 |6 0 1 0 11 6.046 |3 ]| 3.203 |6 12137 |5| 7412 | 4
46 min| -6.201 | 2 0 1 0 11-3.203 |6 | -6.046 | 3 | -6.429 | 4 {-13.993| 5
47 4 |max| 3.78 |6 | -.026 [6| .099 |3 | 4534 |[3] 2402 |6] 9102 |5| 5559 (4
48 min| -6.212 |2 | -.038 |3 | -.099 |6 -2.402 |6 ] 4.534 |3 |-4.822 {4 1-10495|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 i 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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Company . Centek Engineering
Designer : TIJL/ICFC

Job Number : 14033.019

Model Name

Envelope Member Section Stresses (Continued)

: 82' Sign Structure with 111' Pipe Mast

Oct 31, 2014

Checked By:

Member Sec Axiallksi] LC y Shear]... LC z Shear[... LC y-Toplksi] LC y-Bot[ksi] LC z-Toplksi] LC z-Bof[ksi] LC
52 min| -1.668 |4 | .053 (2| -197 [3 0 1 0 1 0 i 0 1
53 2 max| 6916 |2 | .038 |5]| 099 |5 4534 |3 2402 6] 9102 | 5| 5559 |4
54 min| -1.657 |4 | 026 [2 | -.099 |3 |-2402 |6 -4.534 |3 | -4.822 | 4 (-10.495|5
55 3 |max| 6.927 | 2 0 1 0 1] 6046 |3 ] 3.203 |6 12137 |5| 7412 | 4
56 min| -1.646 | 4 0 1 0 11-3.203 |6 | -6.046 | 3 | -6.429 | 4 |-13.993| 5
57 4 max| 6.939 |2 ]| -026 |6 | .099 4| 4534 |3| 2402 |6 9102 |5| 5559 | 4
58 min| -1.634 (4| -038 [1] -.099 |6 |-2402 |6 | -4534 |3|-4.822 4 1-10495|5
59 5 max| 695 |2 | -063 |6| 197 |4 0 1 0 1 0 1 0 1
60 min| -1.623 [4 | -075 (1] -197 |6 0 i 0 1 0 1 0 1
61 | CROSSDIAG7 | 1 |max 0 5| .075 |1 0 1 0 1 0 il 0 1 0 1
62 min | -8.638 | 2 0 5] -35 |4 0 1 0 1 0 1 0 1
63 2 |max 0 5| .037 |1 0 11 8124 |4 0 5|1 297 1] 13.15 | 4
64 min | -8.663 | 2 0 5( -178 |4 0 51-8124 [ 4 |-11.963[4 | -3.261 | 1
65 3 |max 0 5 0 1 0 1110.832 [ 4 0 5| 3955 [1[17.534 | 4
66 min | -8.689 | 2 0 1 0 1 0] 51(-10.832| 4 |-15.951(4 | -4.348 | 1
67 4 |max 0 3] 0 5| 178 |4 | 8124 |4 0 5| 2967 |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
71 | CROSSDIAG8 | 1 |max 0 1 | 1075 |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 11 .037 |3 0 11 8124 |4 0 1 0 111315 |4
74 min | -1.542 | 4 0 11 -178 [4 0 11-8.124 | 4 1-11.963 | 4 0 1
75 3 |max 0 i 0 1 0 1110.832 |4 0 1 0 1117534 | 4
76 min| -1.516 | 4 0 1 0 1 0 11-10.832| 4 |-15.951 | 4 0 1
77 4 |max 0 i 0 1] 178 (4} 8.124 |4 0 1 0 1113.15 | 4
78 min| -149 |4 -037 |3 0 1 0 11-8124 |14 1-11.963| 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| -.0756 {3 0 1 0 1 0 1 0 1 0 1
81 HORZ1 1 |max| 2125 |4 | 075 |5| 145 |6 0 9 0 1 0 1 0 1
82 minj -2.166 |6 | .054 |4 | -145 |4 0 1 0 1 0 1 0 1
83 2 max| 2124 |4 | 037 |5| 073 |6| 1652 |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 112202 3] 981 |6 4406 |5| 2157 | 4
86 min| -2.167 | 6 0 1 0 11 -981 [6]-2202|3]-1962 |4 |-4844 |5
87 4 max| 2124 |4 -027 (2| 073 |4 | 1652 |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| 2123 |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| 2165 |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| 2165 |4 | .037 |1]| 073 |6]| 1652 |3 | .736 |6 | 3.305 |5]| 1618 |4
94 min| -2.188 |6 | .027 (2| -073 [4| -736 |6 |-1.652 |3 |-1472 4 |-3.633 |5
95 3 |max| 2.165 | 4 0 1 0 112202 (3| 981 |6 | 4406 |5! 2157 | 4
96 min | -2.187 | 6 0 1 0 11 -981 [6[-2202 |3 |-1962 |4|-4844 |5
97 4 max| 2166 |4 | -027 |4 | 073 (4| 1652 3| 736 |6]| 3.305 |5 1618 |4
98 min| 2187 |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 lmax| 106 |4 037 |5]| 073 |6 | 1652 |3 | .736 |6 | 3.305 |5]| 1618 | 4
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Company : Centek Engineering Oct 31, 2014
Designer : TJL/ICFC
Job Number : 14033.019 Checked By:

Model Name  : 82' Sign Structure with 111' Pipe Mast

Envelope Member Section Stresses (Continued)

Member Sec Axiallksi] LC vy Shear[... LC z Shear]... LC y-Toplksi] LC y-Botfksi] LC z-Top[ksi] LC z-Botlksi] LC
104 min| -1.128 |6 | .027 |6 | -073 4| -736 |6 | -1.652 |3 |-1.472 |4|-3633 [5
105 3 max| 1.06 |4 0 1 0 112202 |3| 981 |6 4406 |5| 2.157 | 4
106 min| -1.129 | 6 0 1 0 1] -981 |6]-2202 |3]|-1.962 |4 |-4.844 |5
107 4 max| 106 |4 | -027 2| 073 |[4| 1652 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 Imax| 1059 |4 | -054 (2| 145 |4 0 1 0 1 0 1 0 1
110 min|-1129 |6 | -075 [1]| -.145 |6 0 1 0 1 0 1 0 1
111 HORZ4 1 imax| 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
i3 2 max| 1.302 |4 | 037 [3| 073 |6| 1652 |3| .736 |6 | 3.305 |5| 1.618 | 4
114 min|-1.354 |6 | 027 |6| -073 {4 | -736 |6 |-1652|3|-1472|4|-3.633 |5
115 3 max| 1.302 | 4 0 1 0 112202 |3| 981 |6] 4406 |5| 2.157 |4
116 min| -1.354 | 6 0 1 0 11 -981 [6]-2202 |3]-1962 |4 |-4.844 |5
117 4 |max| 1302 |4]| -027 {2 | 073 |4| 1652 |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|-1353 |6 -.075 |1 -145 |6 0 1 (0] 1 0 1 0 1
121 HORZ5 1 lmax| 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| 1652 |[3| .736 |6 | 3.305 |5| 1.618 | 4
124 min| -66 |2| 027 [2)| -073 |4| -736 |6 |-1.652|3|-1472 |4|-3.633 |5
125 3 |max| .697 |4 0 1 0 112202 |3| 981 |6 4406 |5| 2157 |4
126 min| -.661 |2 0 1 0 11 -981 16(-22023|-1962 (4| -4.844 |5
127 4 |max] .697 |4 | -027 |6| 073 |4 )| 1652 3| .736 |[6| 3.305 |5| 1.618 |4
128 min| -661 2| -.037 |[5| -073 |6 | -.736 |6 |-1.652 |3 |-1472 |4 |-3.633 |5
129 5 Imax| .696 |4 ]| -.054 (6| .145 |4 0 1 0 1 0 1 0 1
130 min| -.662 2| -075 |3| -.145 [6 0 i 0 1 0 1 0 1
131 HORZ6 1 Imax| 2348 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| 2349 |2 037 |[3] 073 |6| 1652 |3 | .736 |6 | 3.305 |5]| 1.618 | 4
134 min| -982 |6| .027 (4| -073 |4 | -.736 (6| -1.652 |3 [-1.472|14|-3633 |5
135 3 |max| 2.349 |2 0] 1 0 112202 |3] 981 |6 4406 |5} 2.157 | 4
136 min| -.981 |6 0 q 0 11 -981 16|-2202 13 |-1.962 |4|-4844 |5
137 4 max| 235 |2]| -027 (2| .073 14| 1652 |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| 235 [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 1652 3| .736 |6 ] 3.305 |[5| 1.618 |4
144 min| -932 |2| 027 (4| -073 |4 | -736 |6 |-1652 |3 |-1.472 |4|-3633 |5
145 3 |max| .588 |6 0 1 0 112202 (3| 981 |6| 4406 |5| 2157 | 4
146 min| -.933 |2 0 d 0 11 -981 {6]-2202 |3]|-1962 |4 |-4.844 |5
147 4 Imax| .588 |6 -027 |2| .073 |4 | 1652 |3 | .736 |6 3.305 |5| 1618 | 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 i 0 1 0 1 0 i
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| 1277 |2| 037 |5| .073 |6| 1652 |3| 736 |6| 3.305 |5| 1618 | 4
154 min| -198 (4| 027 (2| -073 (4| -.736 |6|-1652|3|-1.472|4|{-3.633 |5
155 3 |max| 1.278 |2 0 1 0 112202 (3! 981 (6] 4406 |5 2157 | 4
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F r Company : Centek Engineering Oct 31, 2014
r T Designer . TJL/ICFC
d< d 2131, A Job lglumber : 14033.019 Checked By:
TEcHNOLOGIEs ModelName : 82 Sign Structure with 111' Pipe Mast
Envelope Member Section Stresses (Continued)
Member Sec Axiallksi] LC y Shear|... LC z Shear]... LC y-Toplksi] LC y-Botlksi] LC z-Toplksi]l LC z-Botlksi] LC
156 min| -.198 (4 0 1 0 11 -981 |6]-2202 3]-1962 |4 |-4.844 |5
157 4 Imax| 1.278 |2 | -027 |4| .073 |41 1652 |3 | .736 |6 | 3.305 |5| 1618 | 4
158 min| -197 14| -037 |1| -073 |6 -736 |6|-1652|3|-1472 |4|-3.633 |5
159 5 Imax| 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 Imax| .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| 1652 |3 | .736 (6| 3.305 |5| 1.618 (4
164 min| -.61 2| 027 |2]| -073 |4)| -736 |6 |-1652 |3 |-1472 (4| -3.633 |5
165 3 |lmax| .756 |6 0 1 0 112202 |3 | .981 6| 4406 |5 2157 | 4
166 min| -.61 2 0 1 0 11-981 [6[-2202|3|-1962 |4 |-4844 |5
167 4 max| .755 |6 | -027 |4 | .073 (4] 1652 |[3| .736 |6 ] 3.305 |5| 1.618 |4
168 min| -611 |2| -037 [1) -073 |6 -.736 [6|-1652 |3 |-1472 |4|-3.633 |5
169 5 Imax| .755 |6} -.054 (4| 145 |4 0 1 0 d 0 1 0 1
170 min| -611 |2 | -075 [1] -145 |6 0 1 0 1 0 1 0 1
171 HORZ10 1 Imax| .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 Imax| .779 (2| 037 |3| .073 |6| 1652 |[3| .736 |6 | 3.305 |[5| 1618 | 4
174 min| -.575 |4| 027 |6 | -.073 |4 | -736 |6 | -1652 |3 |-1472 |4 | -3.633 |5
175 3 max| .779 |2 0 1 0 1] 2202 |3 | .981 6| 4406 | 5| 2157 [ 4
176 min| -.575 {4 0 1 0 11 -981 [6]-2202 |3[-1962 |4|-4.844 |5
177 4 Imax| 779 |2| -027 |[2| 073 |4 | 1652 |[3| .736 |6 3.305 | 5| 1618 | 4
178 min| -.574 |4 | -037 {1)| -073 |6 | -736 {6 |-1652 |3 |-1472 |4 |-3.633 |5
179 5 |max| .78 2| -054 |2 ]| 145 |4 0 ] 0 1 0 1 0 1
180 min| -.574 |4 | -075 [1]| -145 |6 0 1 0 1 0 1 0 i
181 HORZ11 1 |max| .961 6| 042 |5| .076 |6 | 1459 (4| 2.262 |6 | .291 4| 297 |6
182 min| -.775 (4| 025 (2| -076 |4 |-2262 {6|-1459!4| -297 |6 -291 | 4
183 2 |max| .961 6| 024 |5| .038 |6| 1897 |4 1803 [6| .343 |6 | .346 |4
184 min| -775 (4| 009 (2] -.038 |4 |-1803 |[6]|-1897 4| -346 |4 | -343 | 6
185 3 |max| .961 6| .007 |6 0 6| 2097 4] 158 |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] 2061 |4 | 1594 6| .356 |6 | .352 |4
188 min| -.775 [4| -026 |1| -037 |6|-1594 |6 [-2.061 4| -352 [4| -.356 |6
189 5 |max| .961 6| -025 |[6| .075 |4 | 1788 (4| 1.844 (6| 279 |4 | .273 |6
190 min| -.775 |4 | -044 |1)| -075 |6|-1844 |6 | -1.788 |4 | -.273 |6 | -.279 |4
191 LEG1 1 !max|11.989 |6 | 1.515 |6 38 4117736 |4 | 1748 |6 | 8.016 |4 | 9.988 | 2
192 min |-11.005 |4 | -1.529 |4 | -337 |6 (-1748 |6 [-17.736|4 | -9.988 | 2 | -8.016 | 4
193 2 max| 9813 [6| .635 |6 .14 2| 7672 4| 7431 |6 | 3492 4| 3403 |6
194 min| -9.034 |4 | -632 |4 | -027 |6|-7.431 6 |-7672 |4 | -3.403 |6|-3492 4
195 3 max| 7094 |6 | .134 |6 .048 |4 | 4171 |4 | 3.776 |6 | 1649 |4 | 2444 |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 212938 |4| 277 |6 | 1887 {2 | .706 |6
198 min|-3.935 4| -055 |4| -044 14| 277 |6|-2938 |4 | -.706 [6|-1.887 |2
199 5 max| .386 |3 | 579 |6 1.256 (6| 2491 |4 | 2523 |6 | 3.884 | 6| 2505 | 4
200 min| -.098 |2 | -579 [4]|-1193 |4 | -2523 |6 | 249114 |-2505(4]|-3.884 |6
201 LEG2 1 |max|12.066 |6 | 1.679 |6 .383 |6 |18.362 |4 118.213 {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| 9908 |6| 613 |[6| 114 |2 | 7595 |4} 7739 6] 2851 |6 2812 | 4
204 min| -8.999 |4 | -641 |4 0 4|-7739 | 6| -7595 1|4 |-2812 | 4|-2.851 | 6
205 3 |max| 7.265 |6 .09 6| 217 |6 396 |4 4345 6| 2105 2| 1.329 |4
206 min| -6.372 |4 | -.11 4| -336 |2|-4345 |16 -3.96 [4]-1329 |4 |-2105 |2
207 4 max| 4.673 {6 | .074 |6 | .041 2|1 2589 14| 275 |6 1718 |[2| 378 |4
\..
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Company : Centek Engineering
Designer : TJL/ICFC

Job Number  : 14033.019

Model Name

Envelope Member Section Stresses (Continued)

: 82' Sign Structure with 111" Pipe Mast

Oct 31,

Checked By:

2014

Member Sec Axiallksi] LC y Shear|... LC z Shear]... LC y-Toplksi] LC y-Botlksi] LC z-Toplksi] LC z-Bof[ksi] LC
208 min| -3.961 [4 | -076 |2 | .005 |5 |-2.755 |6 |-2589 4| -378 [4|-1.718 | 2
209 5 max| 1592 |2 | 578 |6| 1.284 |4 | 2483 (4| 245 |6| 3.07 |4 3.167 |6
210 min| 138 |6 -578 |4 ]|-1.256 |6 | -245 |6 |-2483 {4 | -3.167 |6 | -3.07 | 4
211 | LEG W PLT1 | 1 |max| 4.87 |6 2.031 |6 -5 6112425 |4 112323 |6 | 8194 |2 | 2166 | 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 el 610.275 |4 110174 16| 2811 |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| 4834 |6 198 |6 .5 6| 8152 {4 | 8052 |16| 1.701 {6 | 2441 | 2
216 min| -4.375 |4 | -1.982 |4 | -1.34 |2 |-8052 |6|-8.152 |4 |-2441 |2 |-1.701 |6
27 4 max| 4643 |6 ]| 1541 |6 | .329 (4| 6462 |4 | 6.377 |6 | .559 |6 1.9 2
218 min | -4.228 |4 | 1555 4| -.336 |6|-6377 (6| -6462|4| 19 |2 -559 |6
219 5 max| 4625 [6| 1515 |6 | 329 |4 | 482 |4 | 4751 |6 | .752 |4 | 937 |2
220 min| -4.246 {4 | -1.529 |4 | -336 |6 |-4751/6| 482 |4| -937 |2]| -752 |4
221 |LEG W PLT2 | 1 |max| 4.922 |6 | 2219 |6 | 483 [4]13.351 |4 (13272 |6| 8118 |2 | 1914 | 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| 4901 |6] 2193 |6 483 [4:11.001 |4 10923 |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| 488 |6| 2168 |6 .483 |4 | 8678 |4 | 8602 (6| 1.827 |4 | 2463 | 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| 4676 6] 1705 |6 .381 |6| 681 |4 | 6.751 |6| 561 |4 | 1.854 |2
228 min| -4.191 |4 |-1722 (4| -369 [4|-6.751 |6 | -681 |4 ]-1854 2| -561 |4
229 5 Imax| 4655 6] 1679 |6| .381 |6| 4991 |[4| 495 |6 | .881 |6 | .942 |2
230 min| -4211 |4 | -1696 |4 | -369 |4| 495 [6]-4991]|4| -942 2| -881 |6
231 WT1 1 |max| 3.012 | 6 A1 4| 068 |1 0] 1 0 1 0 1 0 1
232 min| -546 |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 1216 |6 | 1174 |1| -077 |6
234 min|-5454 |2 | -055 |6] .002 |6} -315 |6|-1216 4| 077 |61 -1.174 | 1
235 3 Imax| 2.99 |6 0 1 0 1 42 411621 |[6] 1565 [1]| -103 |6
236 min | -5.448 | 2 0 1 0 1] -42 |6[-162114| 103 |6 | -1.565 |1
237 4 Imax| 2978 |6| .055 |6 | -002 [6| .315 [4 1216 |6 | 1174 |1]| -077 |6
238 min|-5441 |2 | -055 (4| -034 [1] -315 |6 -1216 (4| .077 [6]|-1.174 [ 1
239 5 max| 2967 [6| .11 6| -004 |6 0 1 0 1 0 1 0 1
240 min|-5435 |2 | -11 |4 | -.068 |1 0 1 0 1 0 1 0] 1
241 WT2 1 Imax| 5644 |2 | .11 41 .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| 5662 |2| .055 |4| .024 3| 315 (4| 1216 |6] .819 |3 | .328 |2
244 min| -3.049 |4 | -055 |6 -009 |2| -315 |[6|-1216 4| -328 |2]| -819 |3
245 3 max| 568 |2 0 1 0 1 42 411621 |6] 1092 |3 | 438 |2
246 min | -3.049 | 4 0 1 0 1] -42 |6|-1621(4| -438 [ 2]-1.092 |3
247 4 max| 5698 {2| 055 |6 .009 |2| 315 |4| 1216 (6| .819 |3 | .328 |2
248 min| -3.048 |4 | -055 |4 | -024 |3| -315 |6|-1216 |4 | -328 |2| -819 |3
249 5 max| 5716 {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 WT3 1 |max| 6553 |2 | .11 4| 019 |2 0 1 4] 1 0 1 0 1
252 min| 4144 |6 | -11 (6| -.047 [5 0 1 0 1 0 1 0 i
253 2 max| 6535 |2 | .055 (4| .009 |2 315 (4| 1216 |6] 328 |2 | .819 |5
254 min| -4.144 |6 | -.055 |6 | -024 |5| -315 [6|-1216 |4 | -819 |5| -328 |2
255 3 |max| 6.517 |2 0 1 0 1 42 411621 |6| 438 | 2| 1.092 |5
256 min | -4.145 | 6 0 1 0 1] -42 16[-1621(4-1092|5| -438 |2
257 4 |max| 6499 |2| 055 |6| .024 |5| 315 |4]| 1216 |[6| .328 |2| .819 |5
258 min| -4145 (6 | -055 |4 | -009 |2 -315 |6|-1.216 (4| -819 |5 -328 |2
259 5 max| 6481 [2| .11 6| 047 |5 0 1 0 1 0 1 0 1
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Company . Centek Engineering
Designer : TJUCFC

Job Number : 14033.019

Model Name

Envelope Member Section Stresses (Continued)

: 82" Sign Structure with 111' Pipe Mast

Oct 31, 2014

Checked By:

Member Sec Axiallksi] LC y Shear]... LC z Shear]... LC y-Toplksi] LC y-Bot[ksi] LC z-Toplksi] LC z-Bot]ksi] LC
260 min| 4145 |6 | -11 (4] -019 |2 0 1 0 1 0 1 0 1
261 WT4 1 |max} 4.163 | 4 A1 4| 068 |1 0 1 0 i 0 1 0 1
262 min| -6.739 [2| -11 (6| .004 {4 0 1 0 1 0 1 0 1
263 2 max| 4152 |4 | 055 (4| .034 |1| 315 |4 | 1216 |6 1174 [1| -077 | 4
264 min| -6.732 |2 | -055 |6} .002 (4| -315 |6 |-1216 4| .077 (4| -1.174 | 1
265 3 |max| 4.141 |4 0 1 0 1 42 411621 |[6] 1565 (1| -103 [4
266 min | -6.726 | 2 0 1 0 11 -42 |16-1621 4] 103 |4 |-1.565 |1
267 4 max| 4129 |4 | 055 |6 | -.002 |4] 315 |4| 1216 [6| 1174 [1 | -077 |4
268 min| -6.719 |2 | -055 |4 | -034 |1] -315 |6 | -1.216 |4 | .077 14| -1.174 |1
269 5 |max| 4.118 |4 A1 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 A9 4] -004 |6 0 1 0 d 0 1 0 1
272 min|-9201 4| -11 |6 -.068 |1 0 1 0 1 0 1 0 1
273 2 max| 9199 |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!-1216 |4 -1174 1| 077 |6
275 3 Imax| 9.211 [ & 0 1 0 1 42 41621 |6 -103 |6 | 1.565 |1
276 min| -92 (4 0 1 0 1] -42 16}-1621[4|-1565 1| 103 |6
277 4 max| 9222 (6| .055 [6] .034 |1]| 315 |4 | 1.216 |6 | -.077 |6 | 1.174 |1
278 min| 92 |4| -055 4| 002 (6| -315 |6 |-1216 {4 |-1174 (1} 077 |6
279 5 |max| 9.233 | 6 14 6| .068 |1 0 1 0 1 0 1 0 i
280 mn| -92 (4| -11 |4]| 004 |6 0 1 0 1 0 1 0 1
281 WT6 1 |max|10.355 | 6 Ad 4| 047 |3 0 1 0 il 0 il 0] 1
282 min |-10.134 |4 | -11 |6 -019 |2 0 1 0 1 0 1 0 1
283 2 max|10367 [6| 055 |4| 024 |3] 315 [4 (1216 |6| .819 |3 | .328 |2
284 min |-10.134 |4 | -055 |6 | -009 |2 | -315 |6|-1216|4| -328 |2 | -819 |3
285 3 |max|10.378 | 6 0 1 0 1 42 411621 |6 1.092 |3 | 438 |2
286 min [-10.133 | 4 0 1 0 1] -42 |6|-1621{4| -438 [2-1.092 |3
287 4 Imax|10.389 |6 | .055 [6]| .009 |[2| 315 (41216 |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 A1 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| 7332 [4 A1 4| 019 |2 0 1 0 1 0 1 0 1
292 min|-7281 6| -11 (6| -.047 |5 0 1 0 1 0 1 0 1
293 2 max| 732 [4| 055 (4| 009 |2| 315 |4 1216 |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 Imax| 7.309 |4 0 1 0 1 42 41621 |6 438 |2] 1.092 |5
296 min| -7.281 | 6 0 1 0 1] -42 16[-1621[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|-1216 |4 | -819 |5 -328 |2
299 5 |max| 7.287 |4 11 6| 047 |5 0 1 0 1 0 i 0 1
300 min| -7.282 |6 | -11 (4| -019 |2 0 1 0 1 0 1 0 1
301 WTS8 1 |max| 8.261 | 4 A1 4| 068 |1 0 1 0 1 0 q 0 1
302 min| -8434 |6 -11 |6 | .004 |4 0 1 0 9 0 1 0 i
303 2 max| 8249 {4 | .055 |4 ]| .034 [1]| 315 (41216 |6 | 1174 |1 ]| -077 |4
304 min; -8434 |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 411621 [6] 1565 {1]| -.103 |4
306 min | -8.435 | 6 0 1 0 1 -42 [6|-162114| 103 |4 |-1.565 | 1
307 4 Imax| 8227 |[4| 055 |6 -002 |4| 315 |4| 1216 [6 | 1174 [1 ]| -077 |4
308 min| -8435 |6 | -.055 |4 -034 [1] -315 [6|-1.216 |4 | .077 |4 ]| -1.174 |1
309 5 max| 8216 |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 WTS 1 |max| 9.795 | 6 A1 4| 019 |2 0 1 0 i) 0 1 0] 1
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Envelope Member Section Stresses (Continued)

Member Sec Axiallksi] LC y Shear[... LC z Shear]... LC y-Toplksi] LC y-Bot[ksi] LC z-Top[ksi] LC z-Bot[ksi] LC
312 min| -9641 |4 -11 |6 -.047 [3 0 1 0 1 0] 1 0 1
313 2 max| 9784 |6 .055 (4| .009 |2| 315 |4 | 1216 |[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 1411621 (6| 438 |2 1.092 |3
316 min | -9.642 | 4 0 1 0 1( -42 (6| -16214|-1.092 3| -438 |2
37 4 Imax| 9761 [6| .055 |6 .024 (3| 315 |4 | 1216 |6| .328 |2! .819 |3
318 min| -9.642 |4} -055 |4] -009 (2| -315 |6 |-1216|4| -.819 |3| -328 |2
319 5 max| 975 (16| .11 6| .047 |3 0 q 0 1 0 1 8] 1
320 min; -9642 |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 q 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| 886 |6| .055 (4| 034 |1] 315 |4 | 1216 |6 | 1174 |1 | -077 |6
324 min| -897 |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] 1621 |[6] 1565 |1] -103 |6
326 min| -8.97 (4 0 1 0 1] -42 |6(-162114| 103 |6 | -1.565 |1
327 4 max| 8837 (6| .055 |6| -002 (6| .315 |4 | 1216 |6 | 1174 |1 | -.077 | 6
328 min| -8.97 |4 | -055 [4] -034 (1] -315 |6]-1216 (4| 077 |6 | -1.174 |1
329 5 |max| 8826 |6 | .11 6| -004 |6 0 1 0 1 0] 1 0 1
330 min| -8971 14| -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 | .065 |4 | 024 |5| 315 (41216 |6 | .819 |5 .328 |2
334 min| -8.167 |6 | -.055 |6| -009 |2| -315 |6|-1216 |4 | -328 |[2| -819 |5
335 3 |max| 826 |4 0] 1 0] 1 42 411621 |6 1092 |5} 438 |2
336 min | -8.166 | 6 0 1 0 11 -42 |[6)-1621 4| -438 |2]|-1.092 |5
337 4 max| 8271 |[4| 055 [6] .009 |2] 315 (4| 1216 |6| .819 |5| .328 |2
338 min| -8.166 [6 | -.055 |4 -024 |5)| -315 |6 |-1216 |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| -8165 |6 | -11 |4 | -.047 [5 0 1 0 1 0 1 0 1
341 WT12 1 |max| 8971 (4| .11 4| 068 |1 0 1 0 1 0 1 0 1
342 min|-9115 (6| -11 |6| .004 (4 0 1 0 1 0 il 0 1
343 2 max| 896 |4 | .055 |4| .034 |1]| 315 (4| 1216 |6] 1174 |1 | -.077 | 4
344 min| -9.116 |6 | -.055 |6 .002 |4 | -315 |6 (-1.216 |4 077 |4 |-1174 |1
345 3 |max| 8.948 |4 0 1 0 1 42 4| 1621 |6] 1565 |1]| -.103 |4
346 min | -9.116 | 6 0 1 0 1] -42 [6]-162114| 103 |14 (-1.565 |1
347 4 max| 8937 |4 | 055 |6| -002 (4| 315 |4 | 1216 |6 1174 |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| 8926 (4| .11 6| -.004 4 0 1 0] 1 0 1 0 1
350 min| -9117 (6| -11 |4| -.068 |1 0 1 0] 1 0 1 0 d
351 WT13 1 Imax| 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 q 0 1 0 1
353 2 max| 7.73 |6| 055 |4| 034 |1]| 315 |41216 |6| 1174 |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 411621 |6| 1565 |[1]| -103 |6
356 min | -7.523 | 4 0 1 0 1] -42 |6)-162114| 103 [6|-1.565 |1
357 4 |max| 7.708 |[6| .055 |6 | -002 |6! .315 (4| 1216 (6| 1174 |1 | -077 |6
358 min| -7.523 |4 | -055 (4| -034 |1] -315 |6[-1216]4| .077 |6|-1.174 |1
359 5 |max| 7697 |6 | .11 6} -.004 |6 0 i 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|-7832 [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 1216 |6| .328 |{2| .819 |3
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Member Sec Axiallksi] LC y Shear[... LC z Shear]... LC y-Top[ksi] LC y-Bot[ksi] LC z-Top[ksi] LC z-Bot[ksi] LC
364 min| -7832 |4 | -055 |6| -024 (3| -315 |6]-1216 (4| -.819 | 3| -328 | 2
365 3 |max| 7.683 |6 0 1 0 1 42 411621 |6 438 |2]1.092 |3
366 min | -7.832 | 4 0 1 0] 1] -42 16)-1621 (4-1.092 |3 | -438 |2
367 4 max| 7671 |6| .055 |[6] .024 |3 | 315 |4] 1216 |6 | .328 |[2| .819 |3
368 min| -7833 |4 | -05 |4 | -.009 (2| -315 |6|-1216 |4 | -819 |3 ]| -.328 |2
369 5 |max| 766 |6 1 6| .047 |3 0 1 0 1 0 1 0 1
370 min| -7.833 |4 | -.11 41 -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 | 1216 |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 411621 |6] 438 |2] 1092 |5
376 min |-12.234 | 6 0 1 0 1] -42 |6[-1621|4|-1.092 |5| -438 |2
377 4 max|12.062 |4 | 055 |6 .024 |5| 3156 |4 1216 |6 | .328 |2| .819 |5
378 min |-12.234 |6 | -.055 |4 | -009 |[2| -315 |6 -1216 |4 | -.819 | 5| -.328 |2
379 5 |max]12.051 | 4 214 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 A1 4| .068 |1 0 1 0 1 0 1 0 1
382 min [-12.197 |6 | -.11 6] .004 |4 0 1 0 i 0 1 0 1
383 2 max| 12.39 (4| .055 |4 .034 |1| 315 |4 | 1216 |6 | 1174 |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| 1621 |6 1565 [1] -.103 | 4
386 min |-12.198 | 6 0 i 0 1] -42 |6]-162114| 103 |4 |-1.565 |1
387 4 max|12.368 |4 | .055 (6| -.002 |4 | 315 |4 1216 |6 | 1174 |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 Al 6| -.004 |4 0 1 0 1 0 1 0 il
390 min [-12.198 (6 | -.11 4 -.068 |1 0 1 0 1 0 1 0 1
391 WT17 1 |max| 11.979 | 6 A1 41 -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 | 1216 |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 411621 |6 ] -103 |6 | 1.565 |1
396 min |-11.872 | 4 0 i 0 11 -42 (6] -1621 |4 [-1.565 1] .103 |6
397 4 Imax|12013 |6 | .055 |6 .034 (1! 315 |4]| 1.216 |6 | -077 |6 | 1.174 [1
398 min (-11.872|14 | -.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 i 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 1 4| .047 |3 0 1 0 1 0 1 0 1
402 min [-12.214|14 | -11 |6] -.019 |2 0 1 0 1 0 1 0 1
403 2 max|12.049 |6 | 055 [4| .024 |3| 315 |4] 1216 |6| .819 [3]| .328 |2
404 min |-12.214 14 | -055 |6| -.009 (2| -315 |6|-1.216 |4 | -.328 (2] -.819 [3
405 3 |max|12.061 | 6 0 1 0 1 42 411621 |6 1.092 |3 | 438 |2
406 min |-12.214 | 4 0 1 0 11 -42 [61-1621{4| -438 [ 2|-1.092 |3
407 4 max|12.072 | 6| .055 |6| .009 |2 315 |4 | 1216 |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 [-12.21314 | -11 |4} -.047 [ 3 0 1 0 1 0 1 0 1
411 WT19 1 |max] 5.349 |4 il 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| 5337 |4] .055 (4| .009 |2| 315 |4 | 1216 |6 | .328 |2| .819 |5
414 min| -547 |6 -05 |6| -.024 |5| -315 [6|-1216 |4 -819 |5 | -.328 |2
415 3 |max| 5.326 | 4 0 1 0 1 42 411621 |6 438 |2 ] 1.092 |5
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Member Sec Axiallksi] LC y Shear[... LC z Shear]... LC y-Toplksi] LC y-Bot[ksi] LC z-Toplksi] LC z-Bot[ksi] LC
416 min| -547 |6 0 1 0 1] -42 |16[-1621]14|-1092 |5 -438 |2
417 4 max| 5315 |4 | .055 |6 | .024 |5| 315 |4 | 1216 |6 | .328 |2| .819 |5
418 min| -5471 |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| -5471 |6} -11 |4 | -019 |2 0 1 0 1 0 1 0 1
421 WT20 1 |max| 5.689 |4 B i 4| 068 |1 0 1 0 1 0 1 0 1
422 min| -5.523 |6 | -.11 6( .004 4 0 1 0 il 0 1 0 1
423 2 Imax| 5678 |4 | .065 |4 | .034 |1| 315 |4 | 1.216 |6 | 1174 |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 411621 |6] 1565 (1] -103 | 4
426 min | -5.523 | 6 0 1 0 1] -42 |16]-1621 4| 103 [4 [ -1.565 | 1
427 4 Imax| 5655 |4 | .055 |6| -002 |4| 315 |4 1216 |6 | 1174 (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 A1 6| -004 |4 0 i 0 1 0 1 0 1
430 min| -5.524 |6 | -11 |4 | -.068 |1 0 d 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)| 664 |2 | -.036 [6|-9.983 [ 6 ]-10.047 | 4
433 2 max|19.273 | 4 .38 2 2 6 0 412662 (2| 7922 (4| 7835 |6
434 min |-18.242 |6 | -.004 (6| -.198 |4 | -2.662 | 2 0 4(-7835 16 -7.922 | 4
435 3 Imax|{19.243 |4 | 359 |2| 179 |6 1.098 (2| .039 |6 | 6.015 |4 | 5906 |6
436 min|-18.272|6 | -004 [6 | -177 |4 ]| -039 |6 |-1.098 |2 |-5906 |6 | -6.015 | 4
437 4 max|17.551 (4| .001 |6 A2 412472 |2 | 057 |6 | 544 |4 | 5343 |6
438 min |-16.605 | 6 -2 2| -127 |6 | -.057 |6 |-2472 |2 |-5343 |6 544 |4
439 5 Imax|{17.521 |4 | .001 |6]| 142 |4 38 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 38 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 Imax|13.396 |4 | .005 |[6| 172 |6} .004 |4 .83 2|1 6729 (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|{13367 |4 | 005 |6 | 147 |6 .027 |6 ] 1.006 |2 ]| 5209 |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| 9132 |4 ]| 245 |2 | 209 [6| .044 |6 .05 2| 3504 (4| 3487 |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] 2195 2| .014 131565 |4 159 |6
450 min| -8435 6| -001 6| -.189 |4 | -014 |3 {-2195|2 | -1.59 |6 | -1.565 | 4
451 Mast3 1 |max| 9.103 | 4 .22 2| 184 |6 2195 |2| 014 (3| 1565 (4| 159 |6
452 min| -8435 (6| -001 |6 -189 |4 | -014 |3]|-2195|2| -1.59 |6 | -1.565 | 4
453 2 |max| 4401 | 4 0 3] 819 (4| 019 |6} 1353 |2 4.347 |4 | 4383 |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|-1049 (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 1-14.805|2 0 3 (-14.805{ 6 |-14.805| 4
459 5 Imax| .256 5| .387 |2| .387 |6 0 3110.943 | 2 |10.943 {4 {10.943 | 6
460 min| 196 |4 0 3 [ -387 (4109432 0 3 [-10.9431 6 |-10.943 | 4
461 Mast4 1 Imax| .256 |3 | .387 |2 387 |6 0 310943 |2 109434 [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 317434 (2| 7434 (4| 7434 | 6
464 min| .167 | 6 0 3| -354 |4]-7434 |2 0 3|-7434 |6 | -7.434 | 4
465 3 max| 186 |3 | .322 |2 | 322 |6 0 314229 (2] 4229 |4 | 4229 |6
466 min| .139 |6 0 3| -322 14| -4.229 |2 0 31-4229 6| -4.229 |4
467 4 max| 151 [3| 291 [2| 291 |6 0 311329 1211329 4| 1.329 | 6
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Member Sec Axialfksi] LC vy Shear|... LC z Shear... LC y-Toplksi] LC y-Botlksi] LC z-Toplksi] LC z-Bot[ksi] LC
468 min| .111 6 0 3] -291 14]-1.329 |2 0 3[-1.329 | 6|-1.329 | 4
469 5 |max 0 1 0 1 0 1 0 1 0 il 0 1 0 1
470 min 0 1 0 1 0 i 0 1 0 il 0 1 0 1
471 Horz 12 1 |max| .961 6| .038 |6 0 6| 1459 |4 ]| 2262 |6| 267 |6 273 |4
472 min| 775 4| .024 |[1| -002 |2 | -2262 |6 | -1.459 |4 | -273 |4 | -267 |6
473 2 |max| .961 6| .023 |6 0 6] 1897 4] 1803 |6 273 |6| .276 |4
474 min| -775 |4| 008 |[1| -002 |2)|-1.803 |6 |-1897 |4 | -276 |4 | -273 |6
475 3 |max| .961 6| .007 |6 0 6| 2097 |4 158 |6 279 |6 279 |4
476 min| -.775 |4 -007 |1] -002 |2 | 158 |6|-2.097 |4 | -279 |4 | -279 |6
477 4 |max| .961 6] -009 |6 0 6| 2061 |4 1594 |[6| 285 |6 | .282 |4
478 min| -775 (4] -023 (1] -002 |2|-1594 |6 | -2.061 |4 | -282 |4 ]| -285 |6
479 5 |max| .961 6| -025 |6 0 6| 1788 |4 | 1844 |6| .291 |6 | .285 |4
480 min{ -775 |4] -039 |1 -002 |[2]|-1844 {6 | -1.788 |4 | -285 |4 | -.291 |6
Envelope Joint Reactions
Joint X [K] Le Y K] LC ZIKl  LC MX[kft] LC MY [kftl LC MZ[k-ftl LC
1 BOTLEG1 max| 5.261 6 [253.734 6 19.977 | 6 |583.471| 6 .026 2 114276 | 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 6191048 | 6 079 2 160557 | 2
4 min| -5.142 2 |-466.221 6 2812 |4 |-91636 |4 | -022 |6 | -327 |6
5 | BOTLEG2 |max| 5.091 4 |256.411 6 21.823 | 6 [628.415| 6 .026 21113218 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 4464 | 6
8 min | -34.369 2 43.923 6 -44.64 | 4
Envelope Joint Displacements
Joint X [in] LC Y [in] |sC; Z [in] LC X Rotation... LC Y Rotation... LC Z Rotation... LC
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 16.877e-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 [7.289¢-3|1 4 13.41e-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 A72 2 .053 4 1.268 4 18.471e-3| 4 |4.992e-4| 6 {9.36%¢-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 11.006e-2| 4 |1.759e-4| 6 |9.587e-4| 4
18 min -.038 6 -.079 6 -1.691 6 [-9.921e-3| 6 [-1.71e-3| 2 |-1.409e-3| 2
19 10 max 543 2 .071 4 1.815 4 11.051e-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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Joint X [in] LC Y [in] 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 A 4 2.735 4 {1.242e-2| 4 |14.308e-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 [1.321e-2| 4 |1.243e-3| 6 |7.241e-4| 4
32 min -.007 6 -.116 6 -3.095 6 |-1.317e-2| 6 |-3.062e-3| 2 |-1.131e-3| 2
33 17 max .837 2 .136 4 4.934 4 11.499e-2| 4 [1.156e-3| 6 |2.443e-4| 4
34 min -.042 6 -.149 6 -4.859 6 1-1.465e-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 |7.571e-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 -.062 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 11.594e-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 (1.711e-2] 4 |2.539e-3| 6 [1.021e-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 11.775e-2| 4 |13.323e-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 11.786e-2| 4 |2.961e-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 3 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 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 11.827e-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 [-1.25%e-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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Joint X [in] LC Y [in] LC Z [in] LC X Rotation... LC Y Rotation... LC Z Rotation... LC
75 MC1 max .323 2 143 6 .813 4 16.409e-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 11.032e-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 11.407e-2| 4 16.438e-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 12.108e-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 11.839%e-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
920 min -.012 4 -.406 4 -22.64 6 -3.299e-2| 6 [-3.13e-5| 2 -1.664e-2| 2
91 | TOPPLT1 jmax 483 2 .036 4 .865 4 15.994e-3| 4 |5.869e-5| 4 |12.828e-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 [1.789%e-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 | METRO2 |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 19.127e-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 11.085e-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 AISC ASD Steel Code Checks
Me... Shape Code Check Loc[fff LC Shear... Locfft] Dir LC Fa..Ft]. Fby-y[ksi] Fb..... C..C..AS...
1 |CR... |L5x5x5 092 15.207| 2 011 |15.207| z | 4 |17...{28...}- Code check ba.. H2-1
2 |CR...|L5x5x5 159 15.207| 2 011 [15.207| z | 6 117...]28...)- Code check ba.. H1-1
3 |CR...|L5x5x5 152 15.207| 2 011 |15.207| z | 6 |17...128...}- Code check ba.. H2-1
4 |CR...|L5x5x5 249 15.207| 2 010 |15.207| z | 4 |17...128...}- Code check ba.. H1-1
5 |CR...|L3.5x3.... 531 0 6 011 0 |z!| 4 [7.1..)28...J- Code check ba.. H1-1
6 |[CR...|L3.5x3.... 967 18.916| 2 011 0 z | 6 |7.1..128...}- Code check ba.. H1-1
7 IcR...|L5x5x5 304 33.126| 2 019 0 |z| 4 [1.2.]28...;- Code check ba.. H2-1
8 [CR...|L5x5x5 054 0 4 .020 0 |z| 4 [1.2.]28... Code check ba.. H2-1
9 |HO...|L5x5x5 115 0 4 .008 |13.509| z | 6 |18...128....,- Code check ba.. H1-1
10 |HO...|L5x5x5 A17 13.509| 4 .008 |13.508| z | 6 |18...128....- Code check ba.. H1-1
11 [HO...|L5x5x5 057 0 4 .008 |13.509| z | 6 |18...428....- Code check ba.. H1-1
12 |HO...|L5x5x5 .070 13.509| 4 .008 |13.509| z | 6 |18...i28...)- Code check ba.. H1-1
13 |HO... |L5x5x5 .038 0 4 .008 |13.509) z | 6 [18...428....- Code check ba.. H1-1
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F r Company : Centek Engineering Oct 31, 2014
# WHF R A Desioner i TUUCC
4% d i A':,':,; \Job Number : 14033.019 ‘ _ Checked By:_
TEcBNoOLOGI1Es ModelName : 82 Sign Structure with 111" Pipe Mast
Envelope AISC ASD Steel Code Checks (Continued)
Me... Shape Code Check Loc[fff LC Shear... Loc[ft] Dir LC Fa..Ft].. Fbyylksif Fb..... C..C.AS...
14 [HO...[L5x5x5 127 13.509( 2 .008 |13.509| z | 6 |18...)28....- Code check ba.. H1-1
15 [HO...(L5x5x5 .032 13.509| 2 009 |13.509| z | 6 |18...128...)- Code check ba.. H2-1
16 [HO...[L5x5x5 .069 13.509| 2 .008 |13.509| >z | 6 |18...)28...,- Code check ba.. H1-1
17 [HO...{L5x5x5 .041 0 6 .009 |13.509 z | 6 |18...)28....,- Code check ba.. H1-1
18 [HO...[L5x5x5 .042 13.509| 2 .009 [13.509| z | 6 |18...)28...,- Code check ba.. H1-1
19 |HO... TU8BX4X5 .089 0 6 .024 [135]y ]| 2 [36..]36...] 40.47 40...,..1.85.85H1-2
20 |LEG1|W24x68 945 625 6 .061 0 |v]| 4 [39..39.. 49 987 36...)...93.85H1-2
21 |LEG2|W24x68 992 625 6 .068 0 |yl|4 [39..439..] 49,987 37.5|..)....|85H1-2
22 |LEG..| new 475 0 6 .080 0 |vy!4 [35.439.. 49.087 39...)..)....|.85H1-2
23 [LEG.., new 497 0 6 .088 0 vy | 4 [35.439...] 49.987 39...)..}....|85H1-2
24 |WT1WTéx15 .215 5.045| 6 .007 0 |yl|4|19.439. 28.322 28...4111 [1 H1-1
25 |WT2lwTex1s 318 52561 2 .006 [10.091] v | 4 [19..J39..] 28322  [28..]1]1[1 H1-1
26 WT3WT6x15 .364 4835 | 2 .005 0 |y|6 [19..139.. 28.322 28...11|1 [1 H1-1
27 WT4WTéx15 .233 4.94 4 .005 [10.091| y | 4 |19..]39... 28.322 28.../111 |1 H1-1
28 WT5/WT6x15 .545 5045 6 .007 0 |y|6 |19..439.. 28.322 28..0111 [1 H1-1
29 WTeWT6x15 .608 5045 6 .006 0 |y|4 |19.39.. 28.322 28...11|1 [1 H1-1
30 (WT7|WT6x15 397 4.94 4 .007 0 [y|6 |19..39.. 28.322 28..11/1 11 H1-1
31 WT8WT6ex15 445 4.94 4 .006 [10.091] v | 4 [19...139..., 28.322 28.../1|1 |1 H1-1
32 WT9WT6x15 .575 5045 | 6 .006 0 |y|2 [19..139..] 28.322 28..4111 1 H1-1
33 WT10|WT6x15 526 5.045 6 007 0 Z.| 22 19..{395: 28.322 28...41(1 |1 H1-1
34 WT11|WT6x15 447 5.151 4 .006 [10.091] y | 6 |19...]39..., 28.322 28...1111 | 1 H1-1
35 WT12/WT6x15 482 4.94 4 006 [10.091| z | 2 [19...]39...] 28.322 28...41(1 |1 H1-1
36 WTI13|WT6x15 466 5.045 6 010 [10.091| z | 2 [19...439...] 28.322 28...01(1 |1 H1-1
37 WT14WT6x15 464 5045 | 6 010 0 |y|2 [19..39..] 28.322 28....1|1 |1 H1-1
38 WT15WT6x15 646 4.94 4 .008 [10.091| y | 2 |19...439..., 28.322 28...41|1 |1 H1-1
39 WT16/WT6x15 .662 4.94 4 .009 0 z 1| 2 [19..439...] 28.322 28...0111 |1 H1-1
40 WT17|WTéx15 695 5045 | 6 012 0 |z|2 [19..039... 28.322 28....1|1 |1 H1-1
41 WT18WT6x15 .698 5.045| 6 011 0 [y] 2 [19..439..] 28.322 28...11|1 |1 H1-1
42 WTI19WT6x15 294 4.94 4 015 0 [y 2 [19..439..] 28.322 28...11|1 |1 H1-1
43 WT20|WT6x15 312 4.94 4 .015 [10.091| z | 2 [19...439..., 28.322 28...41|1 |1 H1-1
44 Mast1|HSS18... 847 0 4 .018 0 2 |29...§33...] 36.951 36...41185....H1-2
45 Mast2|HSS18... 724 3438 | 4 012 (17474 2 |33...433...] 36.951 36....../85.87H1-2
46 Mast3|HSS18... 576 17.188| 4 .048 [17.188 2 [31...433...] 36.951 36.../...85....H1-2
47 Mast4|HSS18... 302 0 2 017 0 2 |28...133...] 36.951 36......|.6|.85H1-2
| 48 |Horz..TU8X4X5 .089 0 6 .024 {135y | 2 [36...136..., 40.47 40...)..}....|.85H1-2
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r - Company : Centek Engineering Oct 31, 2014
Firanel, Designer : TJL/CFC
d { d :”' do‘j [,“ Job Number : 14033.019 Checked By:
e N 0‘,_ 0 G f’ E ; Model Name : 82' Sign Structure with 111" Pipe Mast
Joint Reactions
LC Joint Label X k] Y [k} Z 1K MX [k-ft] MY [k-ft] MZ [k-ft]

1 1 BOTLEGA1 -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

RISA-3D Version 12.0.0
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Company

. Centek Engineering

Fe Oct 31, 2014
r LY ad Designer : TIL/ICFC

’ f‘ 8 J » , Job Number : 14033.019 Checked By:_

44 d¢

TEC ,;'N o‘._ 0GIE :- Model Name : 82' Sign Structure with 111" Pipe Mast

Joint Reactions
LC Joint Label X [kl Y [K] Z K] MX [k-ft] MY [k-ft] MZ [k-ft]

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
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Job Number : 14033.019 Checked By:

; r Company . Centek Engineering Oct 31, 2014
/A L
¢ Model Name : 82' Sign Structure with 111' Pipe Mast

?? ;c , Designer : TJUCFC
A &
H

Joint Reactions
L Joint Label X [k Y [kl Z 1K MX [k-ft] MY [k-ft] MZ [k-it]
) 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 COG (it): X: 7.381 Y: 51.932 Z: 977
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r r Company . Centek Engineering Oct 31, 2014
Ers e Designer : TJLICFC
ddd ? ) 5 Job Number : 14033.019 Checked By:
TEcHmoLODGTIESs ModelName : 82 Sign Structure with 111' Pipe Mast
Joint Reactions
LC Joint Label X [kl Y [K] Z [kl MX [k-ft] MY [k-ft] MZ [k-ft]

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¢ 7102 Y: 51.343 Z:1.06

RISA-3D Version 12.0.0
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F - Company . Centek Engineering Oct 31, 2014

f ‘Ko ¥ @ p. Designer : TJLICFC

/1 ‘4‘ Ad,"/j |, JobNumber : 14033.019 ' _ Checked By:

TEcHNOLGGI1Es ModelName : 82 Sign Structure with 111’ Pipe Mast

Joint Reactions
LC Joint Label X [k] Y [K] Z [k] MX [k-ft] MY Jk-ft] MZ [k-ft]

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 ) 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 Z..977

RISA-3D Version 12.0.0
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F r Company : Centek Engineering Oct 31, 2014

¢ f';-" \ B A Designer : TJLICFC

Pl *5“'11 A Job Number 1403.3.019 ) ] Checked By:

TEcHNOLODG I es ModelName : 82 Sign Structure with 111" Pipe Mast

Joint Reactions
LC Joint Label X [K] Y Ikl Z[K] MX [k-ft] MY [k-ft] MZ [k-ft]

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

RISA-3D Version 12.0.0
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Centek Engineering
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Beam: Mast2
Shape: HSS18X0.5 -1.726 at O ft _
Material: A500 Gr.42 Dz in
Length: 27.5ft -.003 atOft .
| Joint:  FCA Dy in
JJoint: FC2 -015at27.5 1t
LC 6: TIA/EIA Wind in -Z' Directjon
Code Check: 0.698 (bending) -5.957 at 27.5 ft
Report Based On 97 Sections
-214.869 at 17.474 ft
k
.058 at 3.724 ft 2.82 at 17.474 ft
Vy k Vz k
-.017 at 17.474 ft -2.06 at 3.438 ft
-426.223 at 3.438 ft
-14.497 at 27.5 ft
-.016 at 17.474 it .394 at O ft
¥ k-ft | Mz
-.021at0ft -.458 at 17.474 ft

-68.485 at 3.724 ft

-8.393 at 17.474 ft
fa ksi

-16.649 at 3.438 ft

7.509 at 3.724 ft

" ‘ -

1.59 at 27.5 ft

-1.59 at 27.5 ft
" —

-7.509 at 3.724 ft

ksi

AISC 9th: ASD Code Check

Max Bending Check 0.698

Location

Equation

Compact

Allowables Increase:
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

Max Shear Check 0.010 (s)
3.438 ft Location 17.474 1t
H2-1 Max Defl Ratio L/78
1.333
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 27.5ft

Warp Length

NC




CENT EKc—ir:-:_z?m:r'(ru.m Subject:

Coptered an Solulioas
613 Hothy Baardon o Booed
Beardond, LT Jetiih

(SRR R AN

Rev. 0: 10/31/14

Location:

ANCHOR BOLT AND BASEPLATE MAST

Cromwell, CT

Prepared by: T.J.L. Checked by: C.F.C.
Job No. 14033.019

Anchor Bolt and Base Plate Analysis:

Input Data:

Tower Reactions:
Overtuming Moment =
Shear Force =

Axial Force =

Anchor Bolt Data:

Use ASTM A615 Grade 75
Number of Anchor Bolts =
Diameter of Bolt Circle =
Balt "<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>