10 INDUSTRIAL AVE,
SUITE 3
MAHWAH NJ 07430

Transcend Wireless PHONIE 2016540035

Fax:  201.684.0066

October 31, 2019

Members of the Siting Council
Connecticut Siting Council
Ten Franklin Square

New Britain, CT 06051

RE: Notice of Exempt Modification
9 Sound Shore Drive Greenwich, CT 06830
Latitude: 41.029711
Longitude: -73.598356
Sprint Site#: CTO3XC338— DO Macro

Dear Ms. Bachman:

Sprint currently maintains three (3) antennas at the 148-foot level of the existing 148-foot transmission tower
at 9 Sound Shore Drive Greenwich, CT. The 148-foot transmission tower and property are owned by The
Connecticut Light & Power Company, d/b/a Eversource Energy. Sprint now intends to replace three (3) of its
existing antennas with three (3) new 800/1900/2500 MHz antennas. The new antennas will be installed at the
same 148-foot level of the tower.

Planned Modifications:
Tower:

Remove
N/A

Remove and Replace:
(3) RFS APXVSPP18-C antennas (Remove) - CommScope DHHTT65B-3XR antennas (Replace)
800/1900/2500 MHz

Install New:
(3) RFS KIT-FD9R6004 / 1C-DL diplexers
(3) CCI DPO-7126Y-0-T1 diplexers

Existing to Remain:
(18) 1-5/8” coax cables

Ground:
Install New: (3) RFS KIT-FD9R6004 / 1C-DL diplexers, (3) CCI DPO-7126Y-0-T1 diplexers, (3) 2500 MHz
RRHs



This facility was approved by the CSC for Sprint use in Petition No. 399 dated July 23, 1998. This modification
complies with this approval. Please see the enclosed.

Please accept this letter as notification pursuant to Regulations of Connecticut State Agencies§ 16- SOj-73, for
construction that constitutes an exempt modification pursuant to R.C.S.A. § 16-50j-72(b)(2). In accordance
with R.C.SA. § 16-S0j-73, a copy of this letter is being sent to First Selectman — Peter Tesei, Elected Official,
and Jodi Couture, Zoning Enforcement Office for the Town of Greenwich, as well as the owner.

The planned modifications to the facility fall squarely within those activities explicitly provided for in
R.C.S;A. § 16-50j-72(b)(2).

1. The proposed modifications will not result in an increase in the height of the existing structure.
2. The proposed modifications will not require the extension of the site boundary.

3. The proposed modifications will not increase noise levels at the facility by six decibels or more, or to levels
that exceed state and local criteria.

4. The operation of the replacement antennas will not increase radio frequency emissions at the facility to a
level at or above the Federal Communications Commission safety standard.

5. The proposed modifications will not cause a change or alteration in the physical or environmental
characteristics of the site.

6. The existing structure and its foundation can support the proposed loading.

For the foregoing reasons, Sprint respectfully submits that the proposed modifications to the above
referenced telecommunications facility constitute an exempt modification under
R.C.S.A. § 16-50j-72(b)(2).

Sincerely,

Jake Shappy

Transcend Wireless

Cell: 845-553-3330

Email: jshappy@transcendwireless.com

Attachments

cc: Peter Tesei — Town of Greenwich First Selectman

Jodi Couture — Town of Greenwich Zoning Enforcement Office

The Connecticut Light & Power Company, d/b/a Eversource Energy — tower and property owner



EVERS=URCE 6 Prospect Street,
ENERGY P.O. Box 270

Hartford, CT 06141-0270
(860) 665-5000

August 21, 2019

Mr. Jake Shappy
Transcend Mobile

10 Industrial Ave, Suite 3
Mahwah, NJ 07430

RE: Sprint Antenna Site, CT-03XC338, Sound Shore Drive, Greenwich, CT, structure 1281

Dear Mr. Shappy:

Based on the structural report and construction drawings provided by Centek Engineering, as well as a
review of the structural report by Paul J. Ford & Company, Eversource accepts the proposed modification
of the subject site.

Please contact Christopher Gelinas of Eversource Real Estate at 860-665-2008 to complete the site lease
amendment if needed. Please contact me at 860-728-4503 for other questions regarding this site.

Sincerely,

L QKM@X

Joel Szarkowicz
Transmission Line Engineering

REF: 17159.07 - CTO3XC338 - Structural Analysis Rev1 19.02.05
17159.07 - CTO3XC338 Greenwich - CD Rev.0 19.07.11 (S&S)



Petition No. 399
Sprint Spectrum, L.P.
Greenwich, Connecticut
Staff Report
July 23, 1998

On Tuesday, July 13, 1998, Connecticut Siting Council (Council) members Pamela B. Katz and Albert E.
Gary, and Council staff Fred O. Cunliffe met Sprint Spectrum L. P.’s (Sprint) representatives Karen
Johnson, John Tierney, Stephen Kotfila, Julie Cashin, and Jeff York for a site inspection of the proposed
modification to an existing Connecticut Light and Power Company’s (CL&P) electric transmission line
support structure located adjacent to CL&P’s Cos Cob substation, at 9 Sound Shore Drive, Greenwich,
Connecticut. Sprint is petitioning the Council for a declaratory ruling that modifications to this existing
transmission line support structure and placement of equipment at the base of the structure would have no
substantial adverse environmental effect. Sprint currently provides coverage to the east from an AT&T
tower located off Catoona Lane, Stamford, and to the west from a rooftop co-location in Greenwich.

Sprint proposes to construct a Fort Worth Tower Power Mount (Power Mount), with antennas measuring
60 inches by 6.1 inches by 2.8 inches at a centerline height of 148 feet above ground level (AGL), within
the existing CL&P transmission line structure (#1281). Sprint would also install three equipment cabinets
measuring approximately 31 inches by 30 inches by 66 inches, on an 8-foot by 11-foot concrete pad within
the existing structure’s foundation footprint, and construct a six-foot fence topped with three strands of
barbed wire around the structure. A GPS antenna would be installed on a 15-foot fence pole. The proposed
Power Mount with antennas would extend approximately 18 feet above the top of the 133-foot high
transmission line support structure.

Since CL&P transmission line easement is limited to an aerial right-of-way, Sprint will enter into a ground
lease agreement with the Connecticut Department of Rail Transportation (ConnDOT) for underlying land
use. Access to the CL&P structure would be from Sound Shore Drive over a ConnDOT easement. Utilities
would be placed underground within this easement from an existing distribution pole located approximately
130 feet south of the proposed site. Sprint proposes to upgrade the existing broken bituminous concrete
surfaces to the structure with gravel. Sprint would place erosion and sediment controls and haybale checks
to the south of the structure and restore areas disturbed by construction.

Surrounding land uses include a CL&P substation and transmission lines, Town-owned water tank and
abandoned power station, railroad right-of-way, and Interstate 95. The zoning of this area is Waterfront
Business. Other existing transmission line structures in the area range in height from 95 feet to 140 feet
AGL.

The proposed construction of a Power Mount and associated antennas and equipment within CL&P’s
existing transmission line structure would not exceed the maximum permissible exposure limit for the worst
case radio frequency power density at the base of the structure (2.2056% of the standard). Sprint contends
that the proposed modifications to CL&P’s existing facility or placement of equipment on ConnDOT land
will not cause a substantial adverse environmental effect. Furthermore, Sprint will not have a need to
construct a new tower in the project area if the Council determines that no Certificate is required.



yoimuaaig
Jo umao] G002
BuAdog Z1L/L0L
‘S[adied "80/2/¥
.dewsaseg "dew siy}
10 asn ay) Wouj }nsal
Aew jey; Aniqey Aue
swiejosip Ajssaidxe
umo] 8yl ‘sio
yolMuaalc) JO UMO |
ayj woJ paonpoud
sem dew sy

-Om": F
0091

N

(ATHQIIHOHSIAN N OS]
§2,7.0]

[FATH f IR @ﬁ&&L

.00 O




005886 E0TVA ANYI TILOL
spae) Tejuswatddng

agbs ‘3s3 adAy
3T8TA P19Td 380D '3183 2jegburird IaqunN 3TWIdd 0€890 '3D ‘YOTMUIBIH ‘peOYy JUTO4 PIITd TOT YO TMUSIIDH
3o umol ‘idsg sourRUI ©/O peda IsSnw ssaappe Buirrew - (8dxed
005886 INTEA XYL F0FL STY3 uo saxel ayl buyded xo3 arqisuodsax ST YOTMUIDIH JO UMOL :NID
UoTILASANS OTIIOSTH YIJION-OXIBW :VEd
spae) Tejuswarddng 8¥S9 dWDID
0015°2
:saxoy Teba
005886 4¥S- @ 0068v12C 00°SET9S8 00°SETISE  00°1 001s°¢ puer teraueprsey v 0o L ATFURA-TATOM oH
antea I030e3 antep o3y a3ey 3994 aaenbs yadag abejuoxg abejuoxg adAl puen
aduanyjuy papuaixg poisnlpy aseq -30- SATID9IIT SATIOSIIIT Tenidy :pooyxoqubTaN
x030eg yadeq -I10- -l0-
-I0- abeaadv¥ QI 1YOS :
Io03ded "poag atqel paxnseaw bBuypaey iPEOY 10 393135
OTI309T3 ‘I9MIS
SNOILVINDTIVD ANV VIVd aNv1 $§9TATITIN OTTANG
0ETVOL 0ETP0L O0ETHOL 0THL69 OT¥L69 02SsS520¢ 0TE6€E0C L : Aydexbodog,
081t 08TICT 08121 08121 08TCT 0919 [0}:3°44 g passassy 0L
0S6T69 0S6T69 0S6T69 0€£2s89 0£2S89 09¢€6102 oegsveoe 1 NOIIVNTYA uwoy3dixdsaq 2378
006S00T 0065001 006S00T 00€966 00c966 009¢682 00EET6C L
00vLT 00PLT 00%LT 00vLT 00VbLT 0088 00%9 q J9)3en NN BuTInG:
005886 005886 005886 0068L6 0068L6 008882 0069062 1 NOLLVOTVA 5000S068L I3qunN ButInod
3ISTT 8102 38TT L102 3517 9102 Teutrd S10Z wrgaxd S10Z TeAsy 0T0C TeAdd 5002 s 9€2Z 3IBTd ¥ UOTIODS
abueypy 103 uosSeIY 20 10T13ISTA
8T02/10/01 L10Z/10/0T 9102/10/01 5102/10/01 ST0Z/10/0T 0102/10/0T 5002/10/0T Ieap UDWSSISSY Lso uotiexodaod
@IODFY NOILVNTVA 100 oIy
10 ‘YoTmuaa19 LS uoTIoTPSTIAND

mzm m NOILVWIOJINI LOIVLSIA ONIXVL
\ — ; x Teroasuwo) dwaxd 66T
sse1) Ajxadoag

[Z) ¥OGYVYH NYIANI 0ZOETT

pooyaoqubiaN
4 um

08 0% “gS61 =baye WN 686T/TE/LO 0000 AATNA ZUOHS ANNOS
000 ‘0000 :5a/3d 9883p0d Adasdoag

: SS ¥ @ TIOHS ANNOS YT-D ON 101

0$ 143a FONYNIA 0/D HOIMNITMO 40 NMOL L00Z/81/%0 o 06! N2 O

0£890 1D ‘HOIMNIIND IaqunyN [Id1ed JUudIRg
s3eq avoy INIOd Q1314 10T S/585%-20
HOIMNIZYO JO NMOL 143 FONVNIJS ATENON TASNYE

1 _ dIHSYANMO J0 WAJISNWML J0 FIVLS LODILOANNOD

30 ON Pa®D 610T/TT/01 PAUL 8£0/89¢ QI xeL JdTHSYEANMO NOIIVWMOANI FAILVILSINIHAY

66¢ 0000 HATIA HIOHS ANNOS JO 4LVIS LNDJILOANNOD S/68S5¥-C0



00PLT

ENTVA LNIWIAOYAWI TYLOL

AY 0ZTOETIT YBIaN ST0Z/T0/0T 901 oooz/zz/z0 Ad

spxe) Tejuswarddng pooyzoqubToN o3eq/aesteaddy a3eq/I0309TT0D ®iIRQ
00211 00T 00T O €T 0€£82T 11034 SL°Le A 0581 AV 9867 0L6T Bay J21S 00°9 TOFONEd 20 Mg zo
0029 00T 00T O € 0Tv9 8 X8 €1°00T N 0S¥y a9 G86%T 086T POOD T 00°01 a3Hs1in 10
INTBA dwopy ([(py adag adsa anTea eoxy 93y S9an  93ey PuoD Ie8x Isu0) opern adAL IBH  8sn al snyteAa uotadiassag
s a9jreNTosqosAyd psandwop x0 9z1s [py -3jead ssed 333 eS8 asuo) Aa3s
SINTFWIAAOUIWNI J0 AYVHHWNS STANLYAL TVIODHAIS
{00°0ST :WOT)
304 1301 350D s3TUN uotadTIosag woall

0000 IATHA FUOHS ANNOS
66z :sseld Ajaadoxg

§/585v-20

YLVAd LNIRIAOYJWI

SOILSI¥IIOVIVHD TYDISAHA



00TE8ET

dNTYA ANY'T TYIOL
spae)y Teiusmarddng

agbs °3s3 adAy Teroaauwo) patrdnodo-Idumo :0/0
ITSTA PIOTd 3S0) °3183 93eqgburytd JoqunN ITWIIg sexpuew o woxy Tiew-3 xad ¥1/LZ/Z .S, POppe
00TEBET ANTYA XYL E0AL "LBZLZ-TO # UDY 44
xaM0g B 1O >n poumo gx03exauad Jap \3 —.u0>ONQEH
'UOT3Iels IIWIOFSURLL, JFTID  :NID
spae) Tejuswaiddng seuuajuy a0e(day UOZTIBA 000‘SSS :8S6E-ST :81dg
00051
:s3aoy Teban
00TE8ET $59- T 0068089 1Z°p0T  TZ°¥0T 00°0vES9 Tepozauuoy Axewpag ¥ oo To e WOIIIATM o
angeA 03083 anyeA aley a3ey 3994 axenbs yadsg abejuoxy abejuoxy adA] puen
Qouaniul papuaixg paisnlpy aseq -x10- 9ATIO33IJd OATIONIIA [enIdY : pooyaoqubToN
x030e3 yadag 001 -0~ -x0-
-30- abeazdy Al TIOS ;
I030%0gd "poad a1qel paangeay bHuijey ‘PeOY I0 393135
2130913
SNOILVINDTYD ANV VIVA ANV $S9TITTTIN 2TTANG
0Z9¢€ELT 0Z9¢eLT 0Z9¢eLT 0C9EELT 029€ELT OTTEVOT 006S€9T 1 : AydeaBodog,
0S¥S9 (1334} ] 0s¥Ss9 0S¥%G9 0S¥S9 00%0S 0TZS0T g posSsassy 0L
0LT899T 0LT899T 0LT899T1 OLT899T 0LT899T 0TLZ6ST 0690¢ST 1 NOILYNTIVA uoF3dy2089a 937§
0099LvwC 0099L%C 0099L%2 0099LvT 0099L¥%C ooeLvec oooLeE L
00s€6 00SgE6 00S€6 00S€E6 00S¢t6 ooozcL 00€0ST Ed 39)aen 5
00TE8EZ 00TEBET 00TEBET 00TEBET 00TEBET 00£SL22 00L981Z 1 NOLIVOTVA ER000S0ASE, XSQWNN BuFancy
3817 810T ISTT L10T ISTT 9102 Teutd S102 wITead S10¢ TeAdY 0102 3811 9002 & 9€Z 3IBT4 ¥ UOIIOI§
abuey) 103 uoseI}Y z0 3911381
8T0Z/T0/0T L102/10/0T 9102/10/01 S102/10/01 ST0Z2/10/0T 0102/10/0T 9002/10/01 13X IUBWSSISEY LSO uotaexodioy
QIODHAY NOILVYNTIVA 100 eaxy
1D ‘UdTMUDDID LS  UOTIDTIPSTIANL
_ — H> —H — _ - NOILVWNOANI IDINISIA ONIXVL
uolle3ls IBWIOIJSURIL [eITIDATI Zov
sse1d Aiaadoag
WYNLOd 1SY3  00€T
pooyxoqubTaN
ZT00 JAI¥A FYOHS ANNOS
zee ‘9z9 :Ba/yg ¥§eIpRY Aazedory
0s N 6561/62/21
Z¥S ¥d FYOHS ANNOS V8T ¥ ST ON 101 P ——
e3eq 10190 au?mmmmwmwm $/80LT-20
YIEWON TIOYYS
1 I dIHSYENMO 40 YFISNVHL 0D ¥AMOd 3 JLHOIT LADILDANNOD
30 oN PI®D 610T/TT/01 paulld 6£0/89¢ AI xel, dIHSYANMO NOIIVWMOANI FAIIVMISINIHAY

\}%

¢100 HARIA HJOHS ANNOS 0D ¥4MOd 2 LHOIT LNDILOANNOD S/80L1-20



AY  00€Z ybBTeN ST0Z/10/0T 90L so0z/v0/80 P9
Q0s¢s FNTYA INIWIAOYAWI TYLOL

spae) Tejuswarddng peoyaoqubren ajeq/xsstraddy 83eQ/I0329TTOD ®IRd

00S¥T 00T 00T O £T 08991 0Zs SL°LZ A 0S°8T AY S86T OL6T Bay 2TS 0079 DEDNEA €0

00061 00T 00T O £ 06LTE 9¢ X0Z 9c 0t N 0S°vF AY S86T OL6T IATRA E O8T aEFHSTLN  Z0
00TTZ 00T 00T O t1 Q1Z¥e 0F %02 9Z°0€ N 0s°¥¥ AY S86T 0861 ITBA T 06°T dIHSTLO TO0 Mg €0

0068¢€ 00T 0ST 0 0 0 ovz 00°0 N o000 ao 900z 900 PoOOD 00°0 JOLSTINH 2
antea duwopy (pv adea adaa anTeA ealy @3By SaIn  23BY pPuO) ILIZ ISUCD SPRID adAl 3BH esn az anyea uotidrasssa

= jayzenrosqosAud peandwo) o 2215 [py -3esd 9seg 333 IeSA 3suoy Aa3s
SINFWIAOYAWI 40 AGVWHOS SHINIVAL TYIDHAS
(00°0ST ‘WOT)

ZTI00 AAIN¥A IMOHS ANNOS

zov

:sse1n Ajasdoag

S/80LT-20

=

Aumw qe|s

SENS |

VIVAd INAWIAOHYJIWI

0 ove 0 Je3H

n 4 T q

ONINOILIQNCD ¥IV ANY ONILYIH

0 ove o sod 4

a [ 5 g

DNIWVII
paens
1233K

yo1adg
aweid

STIYM

dn-31TNg

ONIJO0Y
SOILSIHAIOVEVYHD TYOISAHd



A EBI Consulting

environmental | engineering | due diligence

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

Sprint Existing Facility

Site ID: CT03XC338

Eversource Struct.: 1281
9 Sound Shore Drive
Greenwich, Connecticut 06830

August 3, 2019

EBI Project Number: 6219003704

Site Compliance Summary

Compliance Status: COMPLIANT
Site total MPE% of
FCC general °
population 4.19%

allowable limit:

21 B Street, Burlington, MA 01803 - Tel: (781) 273.2500 - Fax: (781) 273.3311
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August 3, 2019

Sprint

Attn: RF Engineering Manager

| International Boulevard, Suite 800
Mahwah, New Jersey 07495

Emissions Analysis for Site: CT03XC338 - Eversource Struct.: 1281

EBI Consulting was directed to analyze the proposed Sprint facility located at 9 Sound Shore Drive in
Greenwich, Connecticut for the purpose of determining whether the emissions from the Proposed
Sprint 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 (uW/cm?). 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 population 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 population would always be considered under this category when exposure is not
employment related, for example, in the case of a telecommunications tower that exposes persons in a
nearby residential area.

Public exposure to radio frequencies is regulated and enforced in units of microwatts per square
centimeter (uW/cm?2). The general population exposure limits for the 600 MHz and 700 MHz frequency
bands are approximately 400 pW/cm?2 and 467 pW/cm?2, respectively. The general population exposure
limit for the 1900 MHz (PCS), 2100 MHz (AWS) and | | GHz frequency bands is 1000 uW/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.

21 B Street, Burlington, MA 01803 - Tel: (781) 273.2500 - Fax: (781) 273.3311
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Occupational/controlled exposure limits apply to situations in which persons are exposed as a
consequence of their employment and in which those persons who are exposed have been made fully
aware of the potential for exposure and can exercise control over their exposure.
Occupational/controlled exposure limits also apply where exposure is of a transient nature as a result of
incidental passage through a location where exposure levels may be above general population/uncontrolled
limits (see below), as long as the exposed person has been made fully aware of the potential for exposure
and can exercise control over his or her exposure by leaving the area or by some other appropriate
means.

Additional details can be found in FCC OET 65.

CALCULATIONS

Calculations were done for the proposed Sprint Wireless antenna facility located at 9 Sound Shore Drive
in Greenwich, Connecticut using the equipment information listed below. All calculations were performed
per the specifications under FCC OET 65. Since Sprint 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 manufacturer’s
supplied specifications, minus 10 dB for directional panel antennas and 20 dB for highly focused parabolic
microwave dishes, 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 CDMA channels (800 MHz Band) were considered for each sector of the proposed
installation. These Channels have a transmit power of 50 Watts per Channel.

2) 4 PCS channels (1900 MHz Band) were considered for each sector of the proposed
installation. These Channels have a transmit power of 40 Watts per Channel.

3) 8 BRS channels (2500 MHz Band) were considered for each sector of the proposed
installation. These Channels have a transmit power of 20 Watts per Channel.

4) 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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5)

6)

7)

8)

9)

For the following calculations, the sample point was the top of a 6-foot person standing at the
base of the tower. The maximum gain of the antenna per the antenna manufacturer’s supplied
specifications, minus 10 dB for directional panel antennas and 20 dB for highly focused
parabolic microwave dishes, 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.

The antennas used in this modeling are the Commscope DHHTT65B-3XR for the 800 MHz
/ 1900 MHz / 2500 MHz channel(s) in Sector A, the Commscope DHHTT65B-3XR for the
800 MHz / 1900 MHz / 2500 MHz channel(s) in Sector B, the Commscope DHHTT65B-3XR
for the 800 MHz / 1900 MHz / 2500 MHz channel(s) in Sector C. This is based on feedback
from the carrier with regard to anticipated antenna selection. All Antenna gain values and
associated transmit power levels are shown in the Site Inventory and Power Data table below.
The maximum gain of the antenna per the antenna manufacturer’s supplied specifications,
minus |10 dB for directional panel antennas and 20 dB for highly focused parabolic microwave
dishes, 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.

The antenna mounting height centerline of the proposed antennas is 148 feet above ground
level (AGL).

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 population threshold limits.

21 B Street, Burlington, MA 01803 - Tel: (781) 273.2500 - Fax: (781) 273.3311
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Sprint Site Inventory and Power Data

Sector:

A

Sector:

B

Antenna #:

Commscope DHHTT65B-

Antenna #:

Commscope DHHTT65B-

Commscope DHHTT65B-

3XR 3XR 3XR
800 MHz / 1900 MHz / 2500 800 MHz / 1900 MHz / 800 MHz / 1900 MHz / 2500
MHz 2500 MHz MHz
13.35dBd / 15.25 dBd / 13.35 dBd / 15.25 dBd / 13.35dBd / 15.25 dBd /
15.05 dBd 15.05 dBd 15.05 dBd
148 feet 148 feet 148 feet
14 14 14
420 Watts 420 Watts 420 Watts
12,640.40 12,640.40 12,640.40
2.39% 2.39% 2.39%

21 B Street, Burlington, MA 01803

Tel: (781) 273.2500

Fax: (781) 273.3311
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Site Composite MPE %

Carrier MPE %

Sprint (Max at Sector A): 2.39%
Verizon 1.8%

Site Total MPE % : 4.19%

Sprint MPE % Per Sector
Sprint Sector A Total: 2.39%
Sprint Sector B Total: 2.39%
Sprint Sector C Total: 2.39%

Site Total MPE % : | 4.19%

Sprint Maximum MPE Power Values (Sector A)

Sprint Frequency Band / # Watts ERP Height Total P?wer P Allowable MPE
Technology Channels (Per (feet) Density (MHz) (MWicm?) Calculated % MPE
(Sector A) Channel) (MWIlcm?) K
Sprint 800 MHz CDMA 2 1081.36 148.0 3.55 800 MHz CDMA 533 0.67%
Sprint 1900 MHz PCS 4 1339.86 148.0 8.80 1900 MHz PCS 1000 0.88%
Sprint 2500 MHz BRS 8 639.78 148.0 8.40 2500 MHz BRS 1000 0.84%
Total: 2.39%

* NOTE: Totals may vary by approximately 0.01% due to summation of remainders in calculations.

21 B Street, Burlington, MA 01803

Tel: (781) 273.2500

Fax: (781) 273.3311
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Summary

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

The anticipated maximum composite contributions from the Sprint facility as well as the site composite
emissions value with regards to compliance with FCC’s allowable limits for general population exposure
to RF Emissions are shown here:

Sprint Sector Power Density Value (%)
Sector A: 2.39%
Sector B: 2.39%
Sector C: 2.39%
Sprint Maximum MPE o
% (Sector A): 2.39%
Site Total: | 4.19%
Site Compliance Status: | COMPLIANT

The anticipated composite MPE value for this site assuming all carriers present is 4.19% of the allowable
FCC established general population 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.

21 B Street, Burlington, MA 01803 - Tel: (781) 273.2500 - Fax: (781) 273.3311
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UPS Internet Shipping: View/Print Label

1. Ensure there are no other shipping or tracking labels attached to your package. Select the Print button on the
print dialog box that appears. Note: If your browser does not support this function select Print from the File menu to
print the label.

2. Fold the printed label at the solid line below. Place the label in a UPS Shipping Pouch. If you do not have a pouch,
affix the folded label using clear plastic shipping tape over the entire label.

3. GETTING YOUR SHIPMENT TO UPS
Customers with a Daily Pickup
Your driver will pickup your shipment(s) as usual.

Customers without a Daily Pickup

Take your package to any location of The UPS Store®, UPS Access Point(TM) location, UPS Drop Box, UPS
Customer Center, Staples® or Authorized Shipping Outlet near you. ltems sent via UPS Return Services(SM)
(including via Ground) are also accepted at Drop Boxes. To find the location nearest you, please visit the 'Find
Locations' Quick link at ups.com.

Schedule a same day or future day Pickup to have a UPS driver pickup all of your Internet Shipping packages.
Hand the package to any UPS driver in your area.
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Introduction

The purpose of this report is to analyze the existing 150 FWT Powermount job no. 18404 dated January
5, 1999 and 128.75’ utility tower located at 9 Sound Shore Drive in Greenwich, CT for the proposed
antenna and equipment upgrade by Sprint.

The loads considered in this analysis consist of the following:

» VERIZON WIRELESS (Existing):
Antennas: Two (2) Decibel DB854DG65ESX panel antennas, three (3) Andrew HBXX-
6516DS panel antennas, three (3) Andrew SBNHH-1D65B panel antennas, one (1) Antel
BXA-70063-6CF panel antenna, six (6) RFS FDAP5002/2C-3L Diplexers and three (3) RFS
ATSBT-TOP-FM-4G Bias Tee mounted on a (3) T-Arms with a RAD center elevation of 139-ft
above grade.
Coax Cables: Eighteen (18) 1-5/8" & coax cables running on the outside of the powermount
as indicated in section 4 of this report

= SPRINT (Existing to Remain):
Coax Cables: Six (6) 1-5/8” & coax cables running on the inside of the existing powermount.
Twelve (12) 1-5/8” & coax cables mounted on Site Pro Super Universal T-Brackets p/n
T1200 running on a leg of the existing tower as indicated in section 4 of this report.

=  SPRINT (Existing to Remove):
Antennas: Three (3) RFS APXVSPP18-C panel antennas mounted on an existing 14-ft low
profile platform to the powermount with a RAD center elevation of 148-ft above grade.

= SPRINT (Proposed):
Antennas: Three (3) Commscope DHHTT65B-3XR panel antennas, three (3) RFS KIT-

FD9R6004/1C-DL Diplexers and three (3) CCl DPO-7126Y-0-T1 Diplexers mounted on an
existing 14-ft low profile platform to the powermount with a RAD center elevation of
148-ft above grade. (Handrail to be installed on existing platform. Refer to section 4 for

details)
Primary assumptions used in the analysis

= Design steel stresses are defined by AISC-LRFD 14" edition for design of the antenna Mast
and antenna supporting elements.

= ASCE Manual No. 10-97, “Design of Latticed Steel Transmission Structures”, defines

allowable steel stresses for evaluation of the utility tower.

All utility tower members are adequately protected to prevent corrosion of steel members.

All proposed antenna mounts are modeled as listed above.

All coaxial cable will be installed within the antenna mast unless specified otherwise.

Antenna mast will be properly installed and maintained.

No residual stresses exist due to incorrect tower erection.

All bolts are appropriately tightened providing the necessary connection continuity.

All welds conform to the requirements of AWS D1.1.

Antenna mast and utility tower will be in plumb condition.

Utility tower was properly installed and maintained and all members were properly designed,

detailed, fabricated, and installed and have been properly maintained since erection.

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

REPORT SECTION 1-1
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Analysis

Structural analysis of the existing powermount was independently completed using the current version of
RISA-3D computer program licensed to CENTEK Engineering, Inc. The RISA-3D program contains a
library of all AISC shapes and corresponding section properties are computed and applied directly within
the program. The program’s Steel Code Check option was also utilized.

The existing FWT powermount consisting of a 12-in SCH. 40 pipe (O.D. = 12.75”) connected at six points
to the existing tower was analyzed for its ability to resist loads prescribed by the TIA/EIA standard.
Section 5 of this report details these gravity and lateral wind loads. Load cases and combinations used in
RISA-3D for TIA/EIA loading are listed in report Section 6.

Structural analysis of the existing tower structure was completed using the current version of PLS-Tower
computer program licensed to CENTEK Engineering, Inc. The NESC program contains a library of all
AISC angle shapes and corresponding section properties are computed and applied directly within the
program. The program’s Steel Code Check option was also utilized.

The existing 129-ft tall lattice tower was analyzed for its ability to resist loads prescribed by the NESC
standard. Maximum usage for the tower was calculated considering the additional forces from the
powermount and associated appurtenances. Section 7 of this report details these gravity and lateral wind
loads.

Design Basis

Our analysis was performed in accordance with TIA-222-G, ASCE Manual No. 10-97, “Design of Latticed
Steel Transmission Structures”, NESC C2-2012 and Eversource Design Criteria.

The utility tower structure, considering existing and future conductor and shield wire loading, with the
proposed antenna mast was analyzed under two conditions:

= UTILITY TOWER ANALYSIS

The purpose of this analysis is to determine the adequacy of the existing utility structure to
support the proposed antenna loads. The loading and design requirements were analyzed in
accordance with the EVERSOURCE Design Criteria Table, NESC C2-2012 ~ Construction
Grade B, and ASCE Manual No. 10-97, “Design of Latticed Steel Transmission Structures”.

Load cases considered:
Load Case 1: NESC Heavy

Wind Pressure..........cccoooiiiiiiiiiiiiiiinn, 4.0 psf
Radial Ice Thickness............c.coiieiinnnn. 0.5”
Vertical Overload Capacity Factor............. 1.50
Wind Overload Capacity Factor................ 2.50

Wire Tension Overload Capacity Factor...... 1.65

Load Case 2: NESC Extreme
Wind SPeed........ovvveeeeeeeeeiieieeeeeee 110 mph "
Radial Ice Thickness...........ccoovviieinnn... 0’

Note 1: NESC C2-2012, Section25, Rule 250C: Extreme Wind
Loading, 1.25 x Gust Response Factor (wind speed: 3-
second gust)

REPORT SECTION 1-2
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= MAST ASSEMBLY ANALYSIS

Mast, appurtenances and connections to the utility tower were analyzed and designed in
accordance with the Eversource Design Criteria Table, TIA-222-G and AISC standards.

Load cases considered:

Load Case 1: _
Wind SPeed........uvveeeeeeeiiiieeeeeee, 93 mph (2016 CSBC AppendixN)
Radial Ice Thickness............c.cooeiiianen. 0”

Load Case 2:

Wind Pressure.........c.ooooiiiiiiiiii 50 mph wind pressure
Radial Ice Thickness............c.cooiiiinnnn. 0.75”

Results

= ANTENNA MAST

The existing antenna mast was determined to be structurally adequate.

FWT Powermount (O/SO t;?iz:aa(::?y) Result
12” Sch. 40 Pipe 48.6% PASS
L2.5x2.5x1/4 Brace 37.6% PASS
Connection 79.1% PASS

= UTILITY TOWER

This analysis finds that the subject utility structure is adequate to support the proposed
antenna mast and related appurtenances. The tower stresses meet the requirements set
forth by the ASCE Manual No. 10-97, “Design of Latticed Steel Transmission Structures”, for
the applied NESC Heavy and Hi-Wind load cases. The detailed analysis results are provided
in Section 8 of this report. The analysis results are summarized as follows:

A maximum usage of 99.85% occurs in the utility structure under the NESC Heavy loading
condition.

TOWER SECTION:

The utility structure was found to be within allowable limits.

Stress Ratio
Tower Member (% of capacity) Result
Angle 25AP 99.85% PASS

= FOUNDATION AND ANCHORS

The existing foundation consists of a 5-ft square x 8.5-ft long reinforced concrete pier with eight
(8) rock anchor groups embedded 12-ft into rock The base of the tower is connected to the
foundation by four (4) 2.00” @ A36 bolts per leg. Foundation information was obtained from
NUSCO drawing no. 01037-60010.

REPORT SECTION 1-3
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BASE REACTIONS:
From PLS-Tower analysis of utility tower based on NESC/EVERSOURCE prescribed loads.

Load Case Shear Uplift Compression
NESC Heavy Wind 45.37 kips 166.56 kips 192.14 kips
NESC Extreme Wind 54.22 Kips 189.12 kips 200.46 kips

Note 1 — 10% increase to be applied to the above tower base reactions for foundation verification per OTRM 051

ANCHOR BOLTS:

The anchor bolts were found to be within allowable limits.

Component Design Stress Ratio Result
Check (percentage of capacity)
Anchor Bolts Tension 87.6% PASS
FOUNDATION:
The foundation was found to be within allowable limits.
Foundation Design Design Proposed Result
Check Limit Loading
Uplift 1.0FS® 1.28 FS @ PASS
Reinf. Conc. Pier w/ otm ™ 10FS®@ 110 FS @ PASS
Rock Anchors
Soil Bearing 50 ksf 28.59 ksf PASS

Note 1:  OTM denote overturning moment.
Note 2:  FS denotes Factor of Safety.

Conclusion

This analysis shows that the subject utility tower is adequate to support the proposed equipment
upgrade.

The analysis is based, in part on the information provided to this office by Eversource and Sprint. 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.

Timothy J. Lynn, PE
Structural Engineer

SUTITIN,

REPORT SECTION 1-4
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EXISTING STRUCTURES

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

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

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

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

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

All services are performed, results obtained, and recommendations made 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 shap, move, rotate, copy, mirror, scale, split, merge, mesh, delete,
apply, etc.

Versatile drawing grids (orthogonal, radial, skewed)

Universal snaps and object snaps allow drawing without grids

Versatile general truss generator

Powerful graphic select/unselect tools including box, line, polygon, invert, criteria,
spreadsheet selection, with locking

Saved selections to quickly recall desired selections

Modification tools that modify single items or entire selections

Real spreadsheets with cut, paste, fill, math, sort, find, etc.

Dynamic synchronization between spreadsheets and views so you can edit or view any data
in the plotted views or in the spreadsheets

Simultaneous view of multiple spreadsheets

Constant in-stream error checking and data validation

Unlimited undo/redo capability

Generation templates for grids, disks, cylinders, cones, arcs, trusses, tanks, hydrostatic
loads, etc.

Support for all units systems & conversions at any time

Automatic interaction with RISASection libraries

Import DXF, RISA-2D, STAAD and ProSteel 3D files

Export DXF, SDNF and ProSteel 3D files

Analysis Features:

= Static analysis and P-Delta effects

»=  Multiple simultaneous dynamic and response spectra analysis using Gupta, CQC or SRSS
mode combinations

= Automatic inclusion of mass offset (5% or user defined) for dynamic analysis

»  Physical member modeling that does not require members to be broken up at intermediate
joints

= State of the art 3 or 4 node plate/shell elements

» High-end automatic mesh generation — draw a polygon with any number of sides to create a
mesh of well-formed quadrilateral (NOT triangular) elements.

» Accurate analysis of tapered wide flanges - web, top and bottom flanges may all taper
independently

= Automatic rigid diaphragm modeling

» Area loads with one-way or two-way distributions

= Multiple simultaneous moving loads with standard AASHTO loads and custom moving loads

for bridges, cranes, etc.

Torsional warping calculations for stiffness, stress and design

Automatic Top of Member offset modeling

Member end releases & rigid end offsets

Joint master-slave assignments

Joints detachable from diaphragms

Enforced joint displacements

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

CONDITIONS & SOFTWARE SECTION 2-2
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1-Way springs, for modeling soils and other effects

Euler members that take compression up to their buckling load, then turn off.

Stress calculations on any arbitrary shape

Inactive members, plates, and diaphragms allows you to quickly remove parts of structures
from consideration

= Story drift calculations provide relative drift and ratio to height

= Automatic self-weight calculations for members and plates

= Automatic subgrade soil spring generator

Graphics Features:

Unlimited simultaneous model view windows
Extraordinary “true to scale” rendering, even when drawing
High-speed redraw algorithm for instant refreshing
Dynamic scrolling stops right where you want

Plot & print virtually everything with color coding & labeling
Rotate, zoom, pan, scroll and snap views

Saved views to quickly restore frequent or desired views
Full render or wire-frame animations of deflected model and dynamic mode shapes with
frame and speed control

= Animation of moving loads with speed control

* High quality customizable graphics printing

Design Features:

= Designs concrete, hot rolled steel, cold formed steel and wood

= ACI 1999/2002, BS 8110-97, CSA A23.3-94, 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, Euro 3-1993 including local shape databases

= AISI 1999 cold formed steel design

= NDS 1991/1997/2001 wood design, including Structural Composite Lumber, multi-ply, full
sawn

= Automatic spectra generation for UBC 1997, IBC 2000/2003

= Generation of load combinations: ASCE, UBC, IBC, BOCA, SBC, ACI

= Unbraced lengths for physical members that recognize connecting elements and full lengths
of members

»  Automatic approximation of K factors

» Tapered wide flange design with either ASD or LRFD codes

= Optimization of member sizes for all materials and all design codes, controlled by standard or

user-defined lists of available sizes and criteria such as maximum depths

Automatic calculation of custom shape properties

Steel Shapes: AISC, HSS, CAN, ARBED, British, Euro, Indian, Chilean

Light Gage Shapes: AISI, SSMA, Dale / Incor, Dietrich, Marino\WARE

Wood Shapes: Complete NDS species/grade database

Full seamless integration with RISAFoot (Ver 2 or better) for advanced footing design and

detailing

» Plate force summation tool

CONDITIONS & SOFTWARE SECTION 2-3
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Results Features:

Graphic presentation of color-coded results and plotted designs

Color contours of plate stresses and forces with quadratic smoothing, the contours may also
be animated

Spreadsheet results with sorting and filtering of: reactions, member & joint deflections, beam
& plate forces/stresses, optimized sizes, code designs, concrete reinforcing, material
takeoffs, frequencies and mode shapes

Standard and user-defined reports

Graphic member detail reports with force/stress/deflection diagrams and detailed design
calculations and expanded diagrams that display magnitudes at any dialed location

Saved solutions quickly restore analysis and design results.

CONDITIONS & SOFTWARE SECTION 2-4



CENTEK

Structural Analysis — 129-ft CL&P Tower # 1281
Sprint Antenna Upgrade — CTO3XC338
Greenwich, CT

Rev 1 ~ February 5, 2019

GENERAL DESCRIPTION OF STRUCTURAL
ANALYSIS PROGRAM~PLS-TOWER

PLS-TOWER is a Microsoft Windows program for the analysis and design of steel latticed towers
used in electric power lines or communication facilities. Both self-supporting and guyed towers
can be modeled. The program performs design checks of structures under user specified loads.
For electric power structures it can also calculate maximum allowable wind and weight spans and
interaction diagrams between different ratios of allowable wind and weight spans.

Modeling Features:

Powerful graphics module (stress usages shown in different colors)

Graphical selection of joints and members allows graphical editing and checking
Towers can be shown as lines, wire frames or can be rendered as 3-d polygon surfaces
Can extract geometry and connectivity information from a DXF CAD drawing

CAD design drawings, title blocks, drawing borders or photos can be tied to structure model
XML based post processor interface

Steel Detailing Neutral File (SDNF) export to link with detailing packages

Can link directly to line design program PLS-CADD

Automatic generation of structure files for PLS-CADD

Databases of steel angles, rounds, bolts, guys, etc.

Automatic generation of joints and members by symmetries and interpolations
Automated mast generation (quickly builds model for towers that have regular repeating
sections) via graphical copy/paste

= Steel angles and rounds modeled either as truss, beam or tension-only elements

= Guys are easily handled (can be modeled as exact cable elements)

Analysis Features:

= Automatic handling of tension-only members
»  Automatic distribution of loads in 2-part suspension insulators (v-strings, horizontal vees, etc.)
»  Automatic calculation of tower dead, ice, and wind loads as well as drag coefficients
according to:
= ASCE 74-1991
NESC 2002
NESC 2007
IEC 60826:2003
EN50341-1:2001 (CENELEC)
EN50341-3-9:2001 (UK NNA)
EN50341-3-17:2001 (Portugal NNA)
ESAA C(b)1-2003 (Australia)
TPNZ (New Zealand)
REE (Spain)
EIA/TIA 222-F
ANSI/TIA 222-G
CSA S37-01
Automated microwave antenna loading as per EIA/TIA 222-F and ANSI/TIA 222-G
Minimization of problems caused by unstable joints and mechanisms
Automatic bandwidth minimization and ability to solve large problems
Design checks according to (other standards can be added easily):
= ASCE Standard 10-90
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AS 3995 (Australian Standard 3995)
BS 8100 (British Standard 8100)
EN50341-1 (CENELEC, both empirical and analytical methods are available)
ECCS 1985

NGT-ECCS

PN-90/B-03200

EIA/TIA 222-F

ANSI/TIA 222-G

CSA S37-01

EDF/RTE Resal

IS 802 (India Standard 802)

Results Features:

Design summaries printed for each group of members

Easy to interpret text, spreadsheet and graphics design summaries

Automatic determination of allowable wind and weight spans

Automatic determination of interaction diagrams between allowable wind and weight spans
Capability to batch run multiple tower configurations and consolidate the results
Automated optimum angle member size selection and bolt quantity determination

Tool for interactive angle member sizing and bolt quantity determination.
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Criteria for Design of PCS Facilities On or
Extending Above Metal Electric Transmission
Towers & Analysis of Transmission Towers
Supporting PCS Masts

Introduction

This criteria is the result from an evaluation of the methods and loadings specified by the separate
standards, which are used in designing telecommunications towers and electric transmission towers. That
evaluation is detailed elsewhere, but in summary; the methods and loadings are significantly different.
This criteria specifies the manner in which the appropriate standard is used to design PCS facilities
including masts and brackets (hereafter referred to as “masts”), and to evaluate the electric transmission
towers to support PCS masts. The intent is to achieve an equivalent level of safety and security under the
extreme design conditions expected in Connecticut and Massachusetts.

ANSI Standard TIA/EIA-222 (Rev. F) covering the design of telecommunications structures specifies a
working strength/allowable stress design approach. This approach applies the loads from extreme
weather loading conditions, and designs the structure so that it does not exceed some defined
percentage of failure strength (allowable stress).

ANSI Standard C2-2007 (National Electrical Safety Code) covering the design of electric transmission
metal structures is based upon an ultimate strength/yield stress design approach. This approach applies
a multiplier (overload capacity factor) to the loads possible from extreme weather loading conditions, and
designs the structure so that it does not exceed its ultimate strength (yield stress).

Each standard defines the details of how loads are to be calculated differently. Most of the NU effort in
“unifying” both codes was to establish what level of strength each approach would provide, and then
increasing the appropriate elements of each to achieve a similar level of security under extreme weather
loadings.

Two extreme weather conditions are considered. The first is an extreme wind condition (hurricane) based
upon a 50-year recurrence (2% annual probability). The second is a winter condition combining wind and
ice loadings.

The following sections describe the design criteria for any PCS mast extending above the top of an
electric transmission tower, and the analysis criteria for evaluating the loads on the transmission tower
from such a mast from the lower portions of such a mast, and loads on the pre-existing electric lower
portions of such a mast, and loads on the pre-existing electric transmission tower and the conductors it
supports.

| Note 1:  Prepared from documentation provide from Northeast Utilities.

DESIGN CRITERIA SECTION 3-1
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PCS Mast

The PCS facility (mast, external cable/trays, including the initial and any planned future support platforms,
antennas, etc. extending the full height above the top level of the electric transmission structure) shall be
designed in accordance with the provisions of TIA/EIA-222 (Rev. F) with two exceptions:

1. An 85 mph extreme wind speed shall be used for locations in all counties throughout the NU
system.

2. The allowable stress increase of TIA Section 3.1.1.1 is allowed for the mast section, but is
disallowed for the mast to structure connection design.

The combined wind and ice condition shall consider '%” radial ice in combination with the wind
load (0.75 Wi) as specified in TIA section 2.3.16.

ELECTRIC TRANSMISSION TOWER

The electric transmission tower shall be analyzed using yield stress theory in accordance with the
attached table titled “NU Design Criteria”. This specifies uniform loadings (different from the TIA loadings)
on the each of the following components of the installed facility:

= PCS mast for its total height above ground level, including the initial and planned future
support platforms, antennas, etc. above the top of an electric transmission structure.

= Conductors are related devices and hardware.

= Electric transmission structure. The loads from the PCS facility and from the electric
conductors shall be applied to the structure at conductor and PCS mast attachment
points, where those load transfer to the tower.

The uniform loadings and factors specified for the above components in the table are based upon the
National Electrical Safety Code 2007 Edition Extreme Wind (Rule 250C) and Combined Ice and Wind
(Rule 250B-Heavy) Loadings. These provide equivalent loadings compared to TIA and its loads and
factors with the exceptions noted above. (Note that the NESC does not require the projected wind
surfaces of structures and equipment to be increased by the ice covering.)

In the event that the electric transmission tower is not sufficient to support the additional loadings of the
PCS mast, reinforcement will be necessary to upgrade the strength of the overstressed members.

DESIGN CRITERIA SECTION 3-2
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Eversource
Overhead Transmission Standards

mount as specified below, and shall include the wireless communication mast and antenna
loads per NESC criteria)

The strength reduction factor obtained from the field investigation shall be applied to the
members or connections that are showing signs of deterioration from their original condition

With the written approval of Eversource Transmission Line Engineering on a case by case
the existing structures may be analyzed initially using the current NESC code, then it is
permitted to use the original design code with the original conductor load should the existing
tower fail the current NESC code.

The structure shall be analyzed using yield stress theory in accordance with Attachment A,
“Eversource Design Criteria.” This specifies uniform loadings (different from the TIA
loadings) on each of the following components of the installed facility:

a) Wireless communication mast for its total height above ground level, including the initial
and any planned future equipment (Support Platforms, Antennas, TMA’s etc.) above the
top of an electric transmission structure.

b) Conductors and related devices and hardware (wire loads will be provided by Eversource).

c) Electric Transmission Structure

i) The loads from the wireless communication equipment components based on NESC
and Eversource Criteria in Attachment A, and from the electric conductors shall be
applied to the structure at conductor and wireless communication mast attachment
points, where those loads transfer to the tower.

i) Shape Factor Multiplier:

NESC Structure Shape Cd
Polyround (for polygonal steel poles) 1.3
Flat 1.6
Open Lattice 3.2
Pole with Coaxial Cable 1.6
i) When Coaxial Cables are mounted alongside the pole structure, the shape multiplier
shall be:
Mount Type Cable Cd Pole Cd
Coaxial Cables on outside periphery (One layer) 1.45 1.45
Coaxial Cables mounted on stand offs 1.6 1.6

d) The uniform loadings and factors specified for the above components in Attachment A,
“Eversource Design Criteria” are based upon the National Electric Safety Code 2007
Edition Extreme Wind (Rule 250C) and Combined Ice and Wind (Rule 250B-Heavy)
Loadings. These provide equivalent loadings compared to the TIA and its loads and
factors with the exceptions noted above.

Note: The NESC does not require ice load be included in the supporting structure. (lce on
conductors and shield wire only, and Eversource will provide these loads).

e) Mast reaction loads shall be evaluated for local effects on the transmission structure
members at the attachment points.

Communication Antennas on Transmission Structures

Eversource
Approved by: CPS (CT/WMA) JCC (NH/EMA)
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Project: 1740/1750 Lines, Structure 1281

Date: 11/26/18

Engineer: JS

Purpose: Recalculate wire loads for Sprint/Verizon site.

Shield Wires:
1740: Linnet 336 ACSR, sagged in PLS-CADD
1750: AFL DNO-8363 OPGW, sagged in PLS-CADD

Conductors:
1740/1750: 1272 ACSR, sagged in PLS-CADD

NESC 250B

Linnet 1610 1610 1610
OPGW

1740 Set 1

1740 Set 2

1740 Set 3

1740 Set 4

1750 Set 5

1740 Set 6

1750 Top Phase
1750 Middle Phase
1750 Bottom Phase




Project: 1740/1750 Lines, Structure 1281

Date: 11/26/18

Engineer: JS

Purpose: Recalculate wire loads for Sprint/Verizon site.

Shield Wires:
1740: Linnet 336 ACSR, sagged in PLS-CADD
1750: AFL DNO-8363 OPGW, sagged in PLS-CADD

Conductors:
1740/1750: 1272 ACSR, sagged in PLS-CADD

NESC 250C

Linnet 876 5036 -1015
oPGW

1740 Set 1

1740 Set 2

1740 Set 3

1740 Set 4

1750 Set 5

1740 Set 6

1750 Top Phase (Sets 11+12)
1750 Middle Phase (Sets 9+10)
1750 Bottom Phase (Sets 7+8)
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Loads on Equipmnet Structure 1281

Greenwich, CT

Prepared by: T.J.L. Checked by: C.A.G.
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Development of Design Heights, Exposure Coefficients,
and Velocity Pressu res Per TIA-222-G

Wind Speeds
Basic Wind Speed V=93 mph (User Input-2016 CSBC AppendixN)
Basic Wind Speed with Ice Vi =50 mph (User Input per Annex B of TIA-222-G)
Input
Structure Type = Structure_Type := Lattice (User Input)
Structure Category = sC:= 11 (User Input)
Exposure Category = Exp:=C (User Input)
Structure Height = h:= 129 ft (User Input)
Heightto Center ofAntennas= ZSprint = 148 ft (User Input)
Heightto Center ofAntennas= zyz:= 139 ft (User Input)
Heightto Center of Mast= Z)\ast5 = 135 ft (User Input)
Heightto Center of Mast= Z)\astd = 105 ft (User Input)
Heightto Center of Mast= Z)\ast3 = 75 ft (User Input)
Heightto Center of Mast= Z)\ast2 = 45 ft (User Input)
Heightto Center of Mast= Z)\astt = 15 ft (User Input)
Radial Ice Thickness= tj= 0.75 in (User Input per Annex B of TIA-222-G)
Radial Ice Density = Id := 56.00 pcf (User Input)
Topograpic Factor = Ky:=1.0 (User Input)
Kgq=1.0 (User Input)
Gust Response Factor = Gy=1.35 (User Input)
Output
W ind Direction Probability Factor = K d= 0.95 if Structure_Type = Pole =0.85 (Per Table 2-2 of
0.85 if Structure_Type = Lattice TIA-222:G)
Importance Factors = Wing:= [0.87 if SC=1 =1.15 (Per Table 2-3 of
1.00 if SC=2 TA222:G)
1.15 if SC=3
I\Wind w_lce= |0 if SC=1 =1
1.00 if SC=2
1.00 if SC=3
lice= |0 if SC=1 =125
1.00 if SC=2
1.25 if SC=3

TIA RevG Load Calculations.xmcd.xmcd Page 5-1
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0.1
ZSprint
Kiz = =1.162

33

Velocity Pressure CoefficientAnemas=

\elocity Pressure w/o Ice Antennas =

Velocity Pressure with Ice Antennas =

0.1
2z

Kip= =1.155
33

Velocity Pressure CoefficientAnemas=

\elocity Pressure w/o Ice Antennas =

Velocity Pressure with Ice Antennas =
0.1
K | *Mast5 1151
izMast5 -~ 33 -

Velocity Pressure Coefficient Mast =

Velocity Pressure w/o Ice Mast=

Velocity Pressure with Ice Mast =

0.1
K ‘ “Mast4 1123
izMast4 -— 33 -5

Velocity Pressure Coefficient Mast =

Velocity Pressure w/o Ice Mast=

Velocity Pressure with Ice Mast =

TIA RevG Load Calculations.xmcd.xmcd

0.35
tizSprint = 2.0 liceg Kiz Kz

2
a
ZSprint
KZSprint = 2.01 29 =1.375

2
AZgprint = 0-00256-K 4-Kzgpint'V " lyying = 29.749

=2.179

2
AZige.sprint= 0-00256-K ¢ KzgpintVi \wind w_Ice = 7477

0.35
tizyz = 2.0t ligeKiz Ky

K 201 | V2
z =<
vz 29

=2.165

2

)

2

2
quCe.VZ = 000256KdKZVZVI 'IWind_w_Ice =7.379

0.35
tizMast5 = 2:0't licg KizMasts Kzt~ = 2.159

2
[}

K ” 01 “Mast5
z = 2.
Mast5 zg

2
qZMaSt5 = 000256KdKZMaSt5V IWInd =29.179

=1.348

2
%Zice.Masts = 0-00256-K yKzpast5'V lwind_w_Ice = 7-334

0.35
tizMasta = 2.0 licg Kizmasta Kzt~ =2.105

2
a
“Mast4
Kentasta = 2.01( | = =1.279

2
GZMasta = 0-00256-K yKzppasta V' \ying = 27-675

2
%Zice.Masta = 0-00256-K yKzpast4'Vi - lwind_w_Ice = 8-956
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0.1
“Mast3 0.35
KigMast3 = | —55 ] = 1086 tizMast3 = 20t lice KizMasta Kzt~ =2.035
2
. (¢
Mast3
Velocity Pressure Coefficient Mast = Kz = 2.01 =1.191
Y Mastd (( zg D

Velocity Pressure w/o Ice Mast= aZppast3 = 0.00256-K d'KZMasts‘V2'|Win 4= 25.782

. . } 2
Velocity Pressure with lce Mast= WZice.Mast3 = 0-00256-KqKzpastz Vi lwind_w_Ice = 648

0.1
“Mast2 0.35
KigMast2 = | 55 ] =1032 tizMast2 = 2.0 lice Kizmast2 Kzt = 1.934

2
[}

z
Mast2
Velocity Pressure Coefficient Mast = KZpast2 = 2.01(( as D =1.07
z9

Velocity Pressure w/o Ice Mast= AZMast2 = 0-00256'Kd‘KZMast2‘V2"Wind =23.154

. . } 2
Velocity Pressure with lce Mast= WZice.Mast2 = 0-00256-KqKzpasto Vi lwind_w_Ice = 582

0.1
“Mast1 0.35
KigMast1=| 55 ] =092 tizMast1 = 2.0 licg Kizmast1 Kzt =1.733

2
[}

“Mast1
Velocity Pressure Coefficient Mast = Kzpast1 = 2.01 =0.849
z9

Velocity Pressure w/o Ice Mast= AZ\ast] = 0-00256‘Kd‘KZMast1‘V2"Wind =18.373

. . i} 2
Velocity Pressure with loe Mast = Zice.Mast1 = 0-00256- Ky Kzpast1 Vi “lwind_w_Ice = 4618

TIA RevG Load Calculations.xmcd.xmced Page 5-3
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Development of Wind & Ice Load on Mast

Mast Data:
Mast Shape =
Mast Diameter =
MastLength =

Mast Thickness =

Velocity Coefficient =

Mast 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 =
Total Mast Wind Force =

Wind Load (with ice)

Mast Projected Surface Areaw/ Ice=

Total MastWind Force w/ Ice =

Mast Projected Surface Areaw/ Ice=

Total MastWind Force w/ Ice =

Mast Projected Surface Areaw/ Ice=

Total MastWind Force w/ Ice =

Mast Projected Surface Areaw/ Ice=

Total MastWind Force w/ Ice =

Mast Projected Surface Areaw/ Ice=

Total MastWind Force w/ Ice =

TIA RevG Load Calculations.xmcd.xmcd

(12" Sch. 40 Pipe) (User Input)
Round (User Input)
Dmast= 12.75 in (User Input)
Lmast= 150 ft (User Input)
tmast = 0-375 in (User Input)
Dmast
C:= IKZMaSHVT =91
CFnast = 0.6
A . Dmast 1.063 St
mast= 5, T -
9ZMast5 CH CFmast Amast = 25 pif  BLC5
9ZMastd CH CFmast Amast = 24 pif  BLC5
9ZMast3 CH CFmast Amast = 22 pif  BLC5
9ZMast2 CH CFmast Amast = 20 pif  BLC5
9ZMast1'CH CFmast Amast = 16 pif  BLC5
(Dmast + 2'tizMastS)
AICEmast =" =1.422 Sffft
12
Zjce.Mast5 CH CFmast AICEmast = 8 pif ~ BLC4
(Dmast + 2'tizMast4)
AICEmast = =1413 sfft
12
%Zjce. Mastd CH CFmast AICEm a5t = 8 pif ~ BLC4
(Dmast + 2'tizMastS)
AICEmast = =1.402 sfft
12
%Zjce. Mast3 CH CFmast AICEmast = 7 pif ~ BLC4
(Dmast + 2'tizMastZ)
AICEasi= o7 = 1.385 st
12
Zjce. Mast2' CH CFmast AICEmast = 7 pif ~ BLC4
(Dmast + 2'tizMasH)
AICEmast =——""=1351 Sffft
12
%Zjce.Mast1"CH CFmast AICEmast = 5 pif ~ BLC4
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Gravity Loads (without ice)

Weight of the mast =

Gravity Loads (ice only)

IceAreaper Linear Foot=

Weight of Ice on Mast =

IceAreaper Linear Foot=

Weight of Ice on Mast =

IceAreaper Linear Foot=

Weight of Ice on Mast =

IceAreaper Linear Foot=

Weight of Ice on Mast =

IlceAreaper Linear Foot=

Weight of Ice on Mast =

TIA RevG Load Calculations.xmcd.xmcd

Self Weight (Computed intemally by Risa-3D)

i _T 2 2
Al ast = n (Dmast+tizMast5'2) ~ Drast |= 1011

Wi = Id Almst 39
ICEmast5 — 144 -

o 2 2
Almast= (Dmast+tizMast4'2) ~ Dmast | =982

W = Id Almst 38
ICEmast4 — 144 -

o 2 2
Almast™= (Dmast+tizMast3'2) ~ Dmast | =945

Wi = Id Almst 37
ICEmast3 — 144 -

o 2 2
Almast™= (Dmast+tizMast2'2) ~ Dmast | =892

Wi = Id Almst 35
ICEmast2 = 144 -

. om 2 2
Almast™= (Dmast+tizMast1'2) ~Dmast | =788

Al mast

w =ld—— =31
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Subject:

Centered on Solutions
53-3 Maorth Branford Fosd
Branfond, T 05

SR L EDEER e ) DO
P {20 480580
Fif 2] 4882587

Location:

Rev. 0: 12/4/18

Loads on Equipmnet Structure 1281

Greenwich, CT

Prepared by: T.J.L. Checked by: C.A.G.
Job No. 17159.07

Development of Wind & Ice Load on Antennas

Antenna Data:
Antenna Model =
Antenna Shape =
Anterna Heght=

Antenna Width =
Antenna Thickness =
Antenna Weight =

Number of Antennas =

AntennaAspectRafo =

Antenna Force Coefficient =

Wind Load (without ice)

SurfaceArea for One Antenna =

Antenna Projected Surface Area =

TotalAntennaWind Force=

Wind Load (with ice)

SurfaceAreafor One Antenna w/ Ice =

Antenna Projected Surface Areaw/ ke =

Total Antenna Wind Forcew/ Ice =

Gravity Load (without ice)
Weight ofAll Antennas=
Gravity Loads (ice only)

Volume of Each Antenna =

Volume of lce on EachAntenna =

Weight of Ice on Each Antenna =

Weightof Ice onAll Artennas =

TIA RevG Load Calculations.xmcd.xmcd

(Sprint)

Commscope DHHTT65B-3XR

Flat (User Input)
Lont=721 in (User Input)
Want =119 in (User Input)
Tont=71 in (User Input)
WTynt= 46 Ibs (User Input)
Ngnt=3 (User Input)
A Lant 61
ront= —— = 6.
ant’
Want
Cagy = 1.36
SA . Lant Want 6 f
ant™ 144
Aant = SAgntNgnt =179 sf
Fant™= 9ZSprint CH Caant KaAgnt = 975 bs  BLC5
(Lant + 2'tizSprint)'(Want + 2"[izSprint) ¢
SAicEant = 144 =86
AicEant = SAicEant Nant = 25-9 sf
Fiant = 9Zice Sprint CH Caant KaAlcEant = 39° lbs  BLC4
WT g Ngnt = 138 bs BLC2
Vant = LantWant Tant = 6092 cuin

Vice™= (Lant + 2'tizSprint)(Want + 2'tizSprint)'(Tant + 2"[izSprint) = Vant = 8149

\VA

Ice
WCEant = sons1d = 264

1728

Wceant Nant = 792

Page 5-6
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Subject:

Centered on Solutions
53-3 Maorth Branford Fosd
Branfond, T 05

SR L EDEER e ) DO
P {20 480580
Fif 2] 4882587

Location:

Rev. 0: 12/4/18

Loads on Equipmnet Structure 1281

Greenwich, CT

Prepared by: T.J.L. Checked by: C.A.G.
Job No. 17159.07

Development of Wind & Ice Load on Antennas

Antenna Data:
Antenna Model =
Antenna Shape =

Anterna Heght=
Antenna Width =
Antenna Thickness =
Antenna Weight =

Number of Antennas =

AntennaAspectRafo =

Antenna Force Coefficient =

Wind Load (without ice)

SurfaceArea for One Antenna =

Antenna Projected Surface Area =

TotalAntennaWind Force=

Wind Load (with ice)

SurfaceAreafor One Antenna w/ Ice =

Antenna Projected Surface Areaw/ ke =

Total Antenna Wind Forcew/ Ice =

Gravity Load (without ice)
Weight ofAll Antennas=
Gravity Loads (ice only)

Volume of Each Antenna =

Volume of lce on EachAntenna =

Weight of Ice on Each Antenna =

Weightof Ice onAll Artennas =

TIA RevG Load Calculations.xmcd.xmcd

(Sprint)

RFS KIT-F DO9R6004/1C- DL Diplexer

Flat (User Input)
Lynt=198 in (User Input)
Wynt= 6.5 in (User Input)
Tont=46 in (User Input)
WT =7 Ibs (User Input)
Ngnt=3 (User Input)
Al Lant 0.9
roy= —— =0.
ant’
Want
Cag=12
SA . Lant Want 0.3 f
ant™ 144 7
Aant= SAgntNgnt = 0.8 sf
Fant ™= 92sprint CH Caant KaAant = 38 lbs  BLCS
A ‘ (Lant + 2'tizSprint)'(Want + 2"[izSprint) 08 <
ICEant — 144 =
Aiceant = SAiceant Nant = 2-3 sf
Fiant = 9Zice Sprint CH Caant KaAlcEant = 28 lbs  BLC4
WT ¢ Ngnt = 21 bs BLC2
Vant:= LantWant Tant = 173 cuin

Vice= (Lant + 2'tizSprint)(Want + 2'tizSprint)'(Tant + 2"[izSprint) = Vant=814

WicEant=

Wiceant Nant= 79

Page 5-7
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Subject:

Centered on Solutions
53-3 Maorth Branford Fosd
Branfond, T 05

SR L EDEER e ) DO
P {20 480580
Fif 2] 4882587

Location:

Rev. 0: 12/4/18

Loads on Equipmnet Structure 1281

Greenwich, CT

Prepared by: T.J.L. Checked by: C.A.G.
Job No. 17159.07

Development of Wind & Ice Load on Antennas

Antenna Data:
Antenna Model =
Antenna Shape =

Anterna Heght=
Antenna Width =
Antenna Thickness =
Antenna Weight =

Number of Antennas =

AntennaAspectRafo =

Antenna Force Coefficient =

Wind Load (without ice)

SurfaceArea for One Antenna =

Antenna Projected Surface Area =

TotalAntennaWind Force=

Wind Load (with ice)

SurfaceAreafor One Antenna w/ Ice =

Antenna Projected Surface Areaw/ ke =

Total Antenna Wind Forcew/ Ice =

Gravity Load (without ice)
Weight ofAll Antennas=
Gravity Loads (ice only)

Volume of Each Antenna =

Volume of lce on EachAntenna =

Weight of Ice on Each Antenna =

Weightof Ice onAll Artennas =

TIA RevG Load Calculations.xmcd.xmcd

(Sprint)

CCIDPO-7126Y-0-T1 Diplexer

Flat (User Input)
Lont=7.94 in (User Input)
Wynti= 5.94 in (User Input)
Tont=4.07 in (User Input)
WT =8 lbs (User Input)
Ngnt=3 (User Input)
A Lant 13
o= ——— = 1.
ant”
Want
Cag=12
SA . Lant Want 0.3 f
ant™ 144 7
Aant = SAgntNant = 1 sf
Fant = 92sprint CH Caant KaAant = 47 lbs  BLCS
A ‘ (Lant + 2'tizSprint)'(Want + 2"[izSprint) 0.9 <
ICEant — 144 =
AicEant = SAicEant Nant = 2-6 sf
Fiant = 9Zice Sprint CH Caant KaAlcEant = 32 lbs  BLC4
WTant Nant = 24 lbs BLC2
Vant = Lant'Want'Tant =192 cuin

Vice= (Lant + 2'tizSprint)(Want + 2'tizSprint)'(Tant + 2"[izSprint) = Vant=875

WicEant=

Wceant Nant = 8°

Page 5-8
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C — N T = K s o Subject: Loads on Equipmnet Structure 1281

BT LT e r .i\.;”:} W . .
SANMrRG O Se et souEubecon Location: Greenwich, CT
Branfond, {T 0005 Fii M%) 488258
Prepared by: T.J.L. Checked by: C.A.G.
Rev. 0: 12/4/18 Job No. 17159.07

Development of Wind & Ice Load on Antenna Mounts

Mount Data: (Sprint)
Mount Type: FWT 14 Low Profile Platform w/Handrail
Mount Shape = Flat (User Input)
Mount Projected SurfaceArea = Cala = 22 sf (User Input)
Mount Projected Surface Area w/ Ice = CaAai ce= 26 sf (User Input)
Mount Weight = WTm nt= 3200 Ibs (User Input)
Mount W eight w/Ice = WTmnt.ice = 4500 Ibs
Wind Load (without ice)
Total Mount Wind Force = ant = qZSprint'GH'CaAa - 884 Ibs BLCS5
Wind Load (with ice)
Total Mount Wind Force = Finnt = qzice.Sprint'GH'CaAaice =262 Ibs BLC4

Gravity Loads (without ice)

Weightof All Mounts = WT, 3200

mnt = lbs BLC 2
Gravity Loads (ice only)

Weight of Ice on All Mounts = WTmntice = WTmnt = 1300 lbs BLC 3

TIA RevG Load Calculations.xmcd.xmcd Page 5-9




Subject:

Centered on Solutions
53-3 Maorth Branford Fosd
Branfond, T 05

SR L EDEER e ) DO
P {20 480580
Fif 2] 4882587

Location:

Rev. 0: 12/4/18

Loads on Equipmnet Structure 1281

Greenwich, CT

Prepared by: T.J.L. Checked by: C.A.G.
Job No. 17159.07

Development of Wind & Ice Load on Antennas

Antenna Data:
Antenna Model =
Antenna Shape =
Anterna Heght=

Antenna Width =
Antenna Thickness =
Antenna Weight =

Number of Antennas =

AntennaAspectRafo =

Antenna Force Coefficient =

Wind Load (without ice)

SurfaceArea for One Antenna =

Antenna Projected Surface Area =

TotalAntennaWind Force=

Wind Load (with ice)

SurfaceAreafor One Antenna w/ Ice =

Antenna Projected Surface Areaw/ e =

Total Antenna Wind Forcew/ Ice =

Gravity Load (without ice)
Weight ofAll Antennas=
Gravity Loads (ice only)

Volume of Each Antenna =

Volume of lce on EachAntenna =

Weight of Ice on Each Antenna =

Weightof Ice onAll Artennas =

TIA RevG Load Calculations.xmcd.xmcd

(Verizon)
Andrew HBXX-6516DS
Flat (User Input)
Lgnt=50.9 in (User Input)
Want= 12 in (User Input)
Tant=65 in (User Input)
WT = 31 Ibs (User Input)
Ngnt=3 (User Input)
I‘ant

Argpti= —— =42

nt
Cagt=1.28
SAL.: Lant Want 42 o

ant™ 44

Aant = SAgntNgnt = 12.7 sf
Fant = qZVz'GH'Caant'Ka'Aant = 644 Ibs BLC5

(Lant * 2tizvz) (Want + 2tizvz) «
SA|cEant = 144 =6.3
AlCEant = SAiCEant Nant = 18-8 sf
Fiant = 9Zice. vz CH Cagnt Ka-AlcEant = 239 lbs  BLC4
WT ¢ Nant = 93 bs  BLC2
Vant = LantWant Tant = 3970 cuin

Vice™= (Lant + 2"[izVZ)(Want + 2"[izVZ)'(Tant + 2"[izVZ) ~ Vant = 5797
w L Id= 188 lbs
ICEant = 4708 "

WicEant Nant = 564 lbs BLC3
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Subject:

Centered on Solutions
53-3 Maorth Branford Fosd
Branfond, T 05

SR L EDEER e ) DO
P {20 480580
Fif 2] 4882587

Location:

Rev. 0: 12/4/18

Loads on Equipmnet Structure 1281

Greenwich, CT

Prepared by: T.J.L. Checked by: C.A.G.

Job No. 17159.07

Development of Wind & Ice Load on Antennas

Antenna Data:
Antenna Model =
Antenna Shape =
Anterna Heght=

Antenna Width =
Antenna Thickness =
Antenna Weight =

Number of Antennas =

AntennaAspectRafo =

Antenna Force Coefficient =

Wind Load (without ice)

SurfaceArea for One Antenna =

Antenna Projected Surface Area =

TotalAntennaWind Force=

Wind Load (with ice)

SurfaceAreafor One Antenna w/ Ice =

Antenna Projected Surface Areaw/ ke =

Total Antenna Wind Forcew/ Ice =

Gravity Load (without ice)
Weight ofAll Antennas=
Gravity Loads (ice only)

Volume of Each Antenna =

Volume of lce on EachAntenna =

Weight of Ice on Each Antenna =

Weightof Ice onAll Artennas =

TIA RevG Load Calculations.xmcd.xmcd

(Verizon)

Andrew SBNHH-1D65B

Flat (User Input)
Lont=72 in (User Input)
Want= 119 in (User Input)
Tant=71 in (User Input)
WT = 41 Ibs (User Input)
Ngnt=3 (User Input)
A Lant 6.1
fant= 1y =6
Want
Cagnt=1.36
SA .- Lant Want 6 o
ant™ 444
Aant = SAgntNant=17.9 sf
Fant= 92yz G CagnrKgAgnt = 961 Ibs
(Lant * 2tizvz) (Want + 2tizvz) o
SA|CEant = 144 =86
AlcEant = SAiCEant Nant = 258 sf
Fiant = 9Zice. vz CH Caant KaAlcEant = 349 lbs
WTgntNgnt = 123 Ibs

Vant = LantWant Tant = 6083 cuin

Vice = ('—ant + 2'tizVZ)(Want + 2'tizVZ)'(Tant + 2'tizVZ) = Vant = 8076

w L Id = 262 lbs
ICEant = 4708 "
Wiceant Nant = 785 Ibs

Page 5-11
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Subject:

Centered on Solutions
53-3 Maorth Branford Fosd
Branfond, T 05

SR L EDEER e ) DO
P {20 480580
Fif 2] 4882587

Location:

Rev. 0: 12/4/18

Loads on Equipmnet Structure 1281

Greenwich, CT

Prepared by: T.J.L. Checked by: C.A.G.

Job No. 17159.07

Development of Wind & Ice Load on Antennas

Antenna Data:
Antenna Model =
Antenna Shape =
Anterna Heght=

Antenna Width =
Antenna Thickness =
Antenna Weight =

Number of Antennas =

AntennaAspectRafo =

Antenna Force Coefficient =

Wind Load (without ice)

SurfaceArea for One Antenna =

Antenna Projected Surface Area =

TotalAntennaWind Force=

Wind Load (with ice)

SurfaceAreafor One Antenna w/ Ice =

Antenna Projected Surface Areaw/ ke =

Total Antenna Wind Forcew/ Ice =

Gravity Load (without ice)
Weight ofAll Antennas=
Gravity Loads (ice only)

Volume of Each Antenna =

Volume of lce on EachAntenna =

Weight of Ice on Each Antenna =

Weightof Ice onAll Artennas =

TIA RevG Load Calculations.xmcd.xmcd

(Verizon)

Decibel DB854DGG5ESX

Flat (User Input)
Lont = 48.5 in (User Input)
Want= 125 in (User Input)
Tant=6 in (User Input)
WTgnt= 185 lbs (User Input)
Ngnt=2 (User Input)
Al 7Lant 3.9
lant™= =9
Want
Cagpt=1.26
SA .. Lant Want 42 <
ant™ qgq T
Aant:= SAgntNant = 8-4 sf
Fant= 92yz G CagnrKgAgnt = 421 Ibs
(Lant * 2tizvz) (Want + 2tizvz) o
SA|CEant = 144 =62
Ajceant = SAicEant Nant = 123 sf
Fiant = 9Zice. vz CH Caant KaAlcEant = 155 lbs
WTant Nant = 37 lbs

Vant = LantWant Tant = 3638 cuin

Vice= (Lant + 2"[izVZ)(Want + 2"[izVZ)'(Tant + 2"[izVZ) — Vant = 5547

w o Jiee Id= 180 lbs
ICEant = 4708 "~
WicEeant Nant = 360 Ibs

Page 5-12

BLC5

BLC4

BLC2

BLC3




Subject:

Centered on Solutions
53-3 Maorth Branford Fosd
Branfond, T 05

SR L EDEER e ) DO
P {20 480580
Fif 2] 4882587

Location:

Rev. 0: 12/4/18

Loads on Equipmnet Structure 1281

Greenwich, CT

Prepared by: T.J.L. Checked by: C.A.G.
Job No. 17159.07

Development of Wind & Ice Load on Antennas

Antenna Data:
Antenna Model =
Antenna Shape =

Anterna Heght=
Antenna Width =
Antenna Thickness =
Antenna Weight =

Number of Antennas =

AntennaAspectRafo =

Antenna Force Coefficient =

Wind Load (without ice)

SurfaceArea for One Antenna =

Antenna Projected Surface Area =

TotalAntennaWind Force=

Wind Load (with ice)

SurfaceAreafor One Antenna w/ Ice =

Antenna Projected Surface Areaw/ ke =

Total Antenna Wind Forcew/ Ice =

Gravity Load (without ice)
WeightofAll Antennas=
Gravity Loads (ice only)

Volume of Each Antenna =

Volume of lce on EachAntenna =

Weight of Ice on Each Antenna =

Weightof Ice onAll Antennas =

TIA RevG Load Calculations.xmcd.xmcd

(Verizon)

Antel BXA-70063-6CF

Flat (User Input)
Lont=T11 in (User Input)
Want =112 in (User Input)
Tont=92 in (User Input)
WTgnt= 17 lbs (User Input)
Ngpt=1 (User Input)
A I-ant 6.3

roi=— =6.

ant”

Want

Cagpni = 1.37
SA . Lant Want 55 f

ant™ 144 T
Aant= SAgntNant = 55 sf
Fant= 92y7 Gy CagntKgAgnt = 300 bs  BLCS

(Lant * 2tizvz) (Want + 2tizvz) «
SA|cEant = 144 =81
AicEant = SAicEantNant = 81 sf
Fiant = 9Zice. vz CH Caant KaAlcEant = 111 lbs  BLC4
WT 0t Nant = 17 bs  BLC2
Vant = Lant Want Tant = 4135 cuin
Vice= (Lant + 2"[izVZ)(Want + 2"[izVZ)'(Tant + 2"[izVZ) ~ Vgnt= 7014

w _ Vieo Id = 227 lbs

ICEant™ 1708 "~
W ceant Nant = 227 lbs BLC3
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Subject:

Centered on Solutions
53-3 Maorth Branford Fosd
Branfond, T 05

SR L EDEER e ) DO
P {20 480580
Fif 2] 4882587

Location:

Rev. 0: 12/4/18

Loads on Equipmnet Structure 1281

Greenwich, CT

Prepared by: T.J.L. Checked by: C.A.G.
Job No. 17159.07

Development of Wind & Ice Load on Antennas

Antenna Data:
Antenna Model =
Antenna Shape =
Anterna Heght=

Antenna Width =
Antenna Thickness =
Antenna Weight =

Number of Antennas =

AntennaAspectRafo =

Antenna Force Coefficient =

Wind Load (without ice)

SurfaceArea for One Antenna =

Antenna Projected Surface Area =

TotalAntennaWind Force=

Wind Load (with ice)

SurfaceAreafor One Antenna w/ Ice =

Antenna Projected Surface Areaw/ e =

Total Antenna Wind Forcew/ Ice =

Gravity Load (without ice)
Weight ofAll Antennas=
Gravity Loads (ice only)

Volume of Each Antenna =

Volume of lce on EachAntenna =

Weight of Ice on Each Antenna =

Weightof Ice onAll Artennas =

TIA RevG Load Calculations.xmcd.xmcd

(Verizon)
RFS FDAP50002/2C-3L Diplexer
Flat (User Input)
Lynt=165 in (User Input)
Wynt=83 in (User Input)
Tont=33 in (User Input)
WT=7 Ibs (User Input)
Ngnt:=6 (User Input)
A Lant 08
ro.=—— =0.
ant-

Want
Cay=12

LantWant -
SAant = T =04
Aant = SAgntNant = 22 sf
Fant:= 92y7 GpyCagnt Ky Agnt = 107 bs  BLCS

(Lant * 2tizvz) (Want + 2tizvz) «
SA\CEant = T =0.9
Aiceant = SAiceant Nant = 57 sf
Fiant = 9Zice vz OH Caant KaAlcEant = 68 lbs  BLC4
WTntNant = 42 Ibs BLC 2
Vant:= LantWant Tant = 178 cuin
Vice= (Lant + 2"[izVZ)(Want + 2"[izVZ)'(Tant + 2"[izVZ) = Vant = 866
Vice b

WiCEant = 775 14~ 28 S
Wceant Nant = 168 Ibs BLC3
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Subject:

Centered on Solutions
53-3 Maorth Branford Fosd
Branfond, T 05

SR L EDEER e ) DO
P {20 480580
Fif 2] 4882587

Location:

Rev. 0: 12/4/18

Loads on Equipmnet Structure 1281

Greenwich, CT

Prepared by: T.J.L. Checked by: C.A.G.
Job No. 17159.07

Development of Wind & Ice Load on Antennas

Antenna Data:
Antenna Model =
Antenna Shape =
Anterna Heght=

Antenna Width =
Antenna Thickness =
Antenna Weight =

Number of Antennas =

AntennaAspectRafo =

Antenna Force Coefficient =

Wind Load (without ice)

SurfaceArea for One Antenna =

Antenna Projected Surface Area =

TotalAntennaWind Force=

Wind Load (with ice)

SurfaceAreafor One Antenna w/ Ice =

Antenna Projected Surface Areaw/ ke =

Total Antenna Wind Forcew/ Ice =

Gravity Load (without ice)
Weight ofAll Antennas=
Gravity Loads (ice only)

Volume of Each Antenna =

Volume of lce on EachAntenna =

Weight of Ice on Each Antenna =

Weightof Ice onAll Artennas =

TIA RevG Load Calculations.xmcd.xmcd

(Verizon)

RFSATSBT-TOP-FM4G Bias Tee

Flat (User Input)
Lynt=5.63 in (User Input)
Wgnt=3.7 in (User Input)
Tont=2 in (User Input)
WTnt:= 2 Ibs (User Input)
Ngnt=3 (User Input)
A Lant 15

o= —— = 1.

ant’

Want

Cag=12
SA . Lant Want 01 f

ant™ 144
Agnt = SAgntNgnt = 0-4 sf
Fant:= 92y7 Gy CagniKaAgnt = 21 bs  BLCS

(Lant * 2tizvz) (Want + 2tizvz) «
SAiCEant = 144 =06
AicEant = SAiceant Nant = 17 sf
Fiant = 9Zice. vz CH Caant KaAlcEant = 20 lbs  BLC4
WT e Nant = 6 bs BLC2
Vant= LantWant Tant = 42 cuin
Vice= (Lant * 2tizvz)(Want * 2tizvz) (Tant * 2tizvz) ~ Vant = 465

w e Id=15 lbs

ICEant™ 708 "~
WICEant'Nant =45 Ibs BLC3
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C — N T = K s o Subject: Loads on Equipmnet Structure 1281

Contered on Solutions™ s centekeng com I :
53-3 Maorth Branford Fosd P 00 S A Location: GreenW|Ch1 CT

Branfond, T 05 Fif 2] 4882587
Prepared by: T.J.L. Checked by: C.A.G.
Rev. 0: 12/4/18 Job No. 17159.07

Development of Wind & Ice Load on Antenna Mounts

Mount Data: (Verizon)
Mount Type: T-Arm Coloc dion Mount
Mount Shape = Flat (User Input)
Mount Projected SurfaceArea = Aa:= 10.65 sf (User Input)
Cdp =2
Mount Projected Surface Area w/ Ice = Aajg = 137 sf (User Input) F
Mount Weight = WT 0t = 750 Ibs (User Input)
Mount W eight w/Ice = WThnt.ice = 990 Ibs
Wind Load (without ice)
Total Mount Wind Force = Frnt = 92yz-Gp-Aa-Cdp = 844 Ibs BLC5
Wind Load (with ice)
Total Mount Wind Force = Firnt = 9Zice.vz CH Adjce Cdp = 273 Ibs BLC4
Gravity Loads (without ice)
Weight of All Mounts = WT, =750
g mnt lbs  BLC2
Gravity Loads (ice only)
Weight of Ice on All Mounts = WTnntice = WTmnt = 200 lbs BLC 3

TIA RevG Load Calculations.xmcd.xmcd Page 5-16




Subject:

Centered on Solutions
53-3 Maorth Branford Fosd
Branfond, T 05

SR L EDEER e ) DO
P {20 480580
Fif 2] 4882587

Location:

Rev. 0: 12/4/18

Loads on Equipmnet Structure 1281

Greenwich, CT

Prepared by: T.J.L. Checked by: C.A.G.

Job No. 17159.07

Development of Wind & Ice Load on Coax Cables

Coax Cable Data:
CoaxType =
Shape =
Coax Outside Diameter =
CoaxCable Length =
Weight of Coax per foot =
Total Number of Coax =
Total Number of Exterior Coax =

No. of Coax Projecting Outside Face of Mast =

Coaxaspectratio,

Coax Cable Force Factor Coefficient =

Wind Load (without ice)

Coax projected surface area =

Total Coax Wind Force =
Total Coax Wind Force =
Total Coax Wind Force =
Total Coax Wind Force =
Total Coax Wind Force =

Wind Load (with ice)

Coax projected surface area w/ Ice =

Total CoaxWind Force w/Ice =

Coax projected surface area w/ Ice =

Total CoaxWind Force w/Ice =

Coax projected surface area w/ Ice =

Total CoaxWind Force w/Ice =

TIA RevG Load Calculations.xmcd.xmcd

HELIAX 1-5/8"
Round (User Input)
Deoax = 198 in (User Input)
Leoax = 139 ft (User Input)
Wty = 1.04 plf (User Input)
Neoax = 24 (User Input)
Necoax =18 (User Input) (6 coax within mast)
NP oax = 4 (User Input)
Al goax = M - 842.4

coax
Caggax =12
A (NPcoachoax) o7

coax 12 :

Feoax = C8oax 92Masts CH Acoax = 31
Feoax = C8coax 92Masta’ CHAcoax = 30
Feoax = C8coax 92Mast3 CHAcoax = 28
Feoax = C8coax 92Mast2 CHAcoax = 25
Feoax = C8coax 92Mast1’ CHAcoax = 20

(Npcoax Deoax * 2'tizMas‘[S)
AICE o = e

Ficoax = Cacoax Pice.Masts CHAICEcoax = 12

(Npcoax Deoax * 2'tizMast4)
coax = 12

AICE
Ficoax = Cacoax Pice.Masts” CHAICEcoax = 11

(Npcoax Deoax * 2'tizMas‘[S)
coax = 12

AICE

Ficoax = Cacoax Pice.Mast3 CHAICEcoax = 10
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sffft

pif

pif

pif

pif

pif

sffft

pif

sffft

pif

sffft

pif

BLC 57
BLC 57
BLC 57
BLC 57

BLC 57

BLC 4,6

BLC 4,6

BLC 4,6




C E N T E K engineering Subject:

Centered on Solulions ™ wewcentekeng com .
-2 Morth Branford Rosd P 8 Location:
Branfond, T 05 Fif 2] 4882587

Rev. 0: 12/4/18

Loads on Equipmnet Structure 1281

Greenwich, CT

Prepared by: T.J.L. Checked by: C.A.G.

Job No. 17159.07

Coax projected surface area w/ Ice =

Total CoaxWind Force w/Ice =

Coax projected surface area w/ Ice =

Total CoaxWind Force w/Ice =

Gravity Loads (without ice)

Weight of all cables w/oice

Gravity Loads (ice only)

IceAreaper Linear Foot=

Ice WeightAll Coax per foot =

IceAreaper Linear Foot=

Ice WeightAll Coax per foot =

IceAreaper Linear Foot=

Ice WeightAll Coax per foot =

IlceAreaper Linear Foot=

Ice WeightAll Coax per foot =

IceAreaper Linear Foot=

Ice WeightAll Coax per foot =

TIA RevG Load Calculations.xmcd.xmcd

(NPcoax Deoax * 2'tizMas‘(Z)
coax = 12

AICE
Ficoax = Cacoax Pice.Mast2 CHAICEcoax = 9

(NPcoachoax + 2'tizMasﬂ)
coax = 12

AICE

Ficoax = Cacoax Pice.Mast1 CHAICEcoax = 7

WT, Wt N =25

coax = "Wlcoax Ncoax

o 2 2
Algoax = (Dcoax + 2'tizMastS) ~ Deoax | =281

WTi = Ne, ld-—— = 196
coax coax 144

o 2 2
Algoax = (Dcoax + 2"[izMast4) = Deoax | =27

Alcoax

WTi = Ne, ld-—— =189
coax coax 144

o 2 2
Algoax = (Dcoax + 2'tizMastS) ~ Deoax | =257

Alcoax

WTi = Ne, ld-——— =180
coax coax 144

o 2 2
Algoax = (Dcoax + 2'tizMastZ) ~ Deoax | =238

Alcoax

WTi = Ne, ld-—— = 166
coax coax 144

. om 2 2
Algoax = (DcoaxJr 2'tizMasH) ~ Deoax | =202

Alcoax

WTi = Ne, Ad——— =141
coax coax 144
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pif

sffft

pif

pif

sqin

pif

sqin

pif

sqin

pif

sqin

pif

sqin

pif

BLC 4,6

BLC 4,6

BLC2

BLC3

BLC3

BLC3

BLC3

BLC3




Subject:

Centered on Solutions
53-3 Maorth Branford Fosd
Branfond, T 05

SR L EDEER e ) DO
P {20 480580
Fif 2] 4882587

Location:

Rev. 0: 12/4/18

Loads on Equipmnet Structure 1281

Greenwich, CT

Prepared by: T.J.L. Checked by: C.A.G.
Job No. 17159.07

Development of Wind & Ice Load on Brace Member

Member Data:
Antenna Shape =
Height=
Width =
Thickness =

Length =

Member AspectRafo =

Member Force Coefficient =

Wind Load (without ice)

Member Projected Surface Area =

Total Member Wind Force =

Wind Load (with ice)

Member Projected Surface Areaw/ ke =

Total Member Wind Force w/ Ice =

Gravity Load (without ice)
W eight of Member =
Gravity Loads (ice only)

Ice Areaper Linear fodt =

Aimem = |:(Hmem + 2'tizMastS) + (Wmem - tmem):l'(tmem + 2"[izMas‘[S) - |:Hmem + (Wmem + tmem):l'tmem =36

Weight of Ice on Member =

TIA RevG Load Calculations.xmcd.xmcd

L2x2x3/16
Flat (User Input)
Hmem = 2 in (User Input)
Winem = 2 in (User Input)
tmem=0.1875 In (User Input)
Lmem = 18 in (User Input)
A Lmem 9.0

'Tmem = =9

Wem

Camem = 147
A ) Hmem 0.2 sfft

mem= ", TV
Fmem = 92Mast5 CH CamemAmem = 10 pif BLC57
A ‘ (Hmem + 2'tizMas‘[S) 05

ICEmem = 12 = St
Fimem = %Zice.Mast5 CH C3mem AICEmem = 8 plf BLC46
Self Weight plf BLC1

sqin
Almem "

WICE.mem = 1d 144 14 p BLC3
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Centered on Solutions
53-3 Maorth Branford Fosd
Branfond, T 05

SR L EDEER e ) DO
P {20 480580
Fif 2] 4882587

Location:

Rev. 0: 12/4/18

Loads on Equipmnet Structure 1281

Greenwich, CT

Prepared by: T.J.L. Checked by: C.A.G.
Job No. 17159.07

Development of Wind & Ice Load on Brace Member

Member Data:
Antenna Shape =
Height=
Width =
Thickness =

Length =

Member AspectRafo =

Member Force Coefficient =

Wind Load (without ice)

Member Projected Surface Area =

Total Member Wind Force =

Wind Load (with ice)

Member Projected Surface Areaw/ ke =

Total Member Wind Force w/ Ice =

Gravity Load (without ice)
Weight of Member =
Gravity Loads (ice only)

Ice Areaper Linear fodt =

Aimem = [(Hmem + 2'tizMastS) + (Wmem - tmem)]'(tmem + 2"[izMas‘[S) - |:Hmem + (Wmem + tmem)]'tmem =40

Weight of Ice on Member =

TIA RevG Load Calculations.xmcd.xmcd

L2.5x2.5x3/16
Flat (User Input)
Hmem = 2.5 in (User Input)
Wmem = 2.5 in (User Input)
tmem:=0.1875 in (User Input)
Lmem = 40 in (User Input)
Al Lmem 16.0

"mem~= 1, = 10

Winem

Capnemn =17
A ) Hmem 0.2 sft

mem= "5 =%
Fmem = 92Mast5 CH Camem Amem = 14 pif  BLCS7
A ‘ (Hmem + 2tizMast )

ICEmem — 12 =V St
Fimem = %ice.Mast5 CH C@mem AICEmem = 10 pif BLC 4,6
SelfWeight pf  BLC1

sqin
Almem "

WICE mem = ¢, — = 16 pf  BLC3
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Subject:

Centered on Solutions
53-3 Maorth Branford Fosd
Branfond, T 05

SR L EDEER e ) DO
P {20 480580
Fif 2] 4882587

Location:

Rev. 0: 12/4/18

Loads on Equipmnet Structure 1281

Greenwich, CT

Prepared by: T.J.L. Checked by: C.A.G.
Job No. 17159.07

Development of Wind & Ice Load on Brace Member

Member Data:
Antenna Shape =
Height=
Width =
Thickness =

Length =

Member AspectRafo =

Member Force Coefficient =

Wind Load (without ice)

Member Projected Surface Area =

Total Member Wind Force =

Wind Load (with ice)

Member Projected Surface Areaw/ ke =

Total Member Wind Force w/ Ice =

Gravity Load (without ice)
Weight of Member =
Gravity Loads (ice only)

Ice Areaper Linear fodt =

Aimem = [(Hmem + 2'tizMastS) + (Wmem - tmem)]'(tmem + 2'tizMas‘[S) - [Hmem + (Wmem + tmem)]'tmem =44

Weight of Ice on Member =

TIA RevG Load Calculations.xmcd.xmcd

L3x3x3/16
Flat (User Input)
Hmem = 3 in (User Input)
Wem = 3 in (User Input)
tmem=0-1875 In (User Input)
Lmem = 96 in (User Input)
A Lmem 320
r = = 32.
mem

Wiem
Camem =2

Hmem sft
Amem = 12 0.3
Fmem = 92Mast5 CH C3memAmem = 20 pif ~ BLC57

(Hmem + 2'tizMas‘[S)
AICEmem = 1 - 0.6 St
Fimem = %ice.Mast5'CH C@mem AICEmem = 12 olf BLC 4,6
SelfWeight pf  BLC1
sqin
Aimem "

WiCE.mem = 1d =17 p BLC3
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53-3 Maorth Branford Fosd
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Location:

Rev. 0: 12/4/18

Loads on Equipmnet Structure 1281

Greenwich, CT

Prepared by: T.J.L. Checked by: C.A.G.
Job No. 17159.07

Development of Wind & Ice Load on Brace Member

Member Data:
Antenna Shape =
Height=
Width =
Thickness =
Length =
Member AspectRafo =

Member Force Coefficient =

Wind Load (without ice)

Member Projected Surface Area =

Total Member Wind Force =

Wind Load (with ice)

Member Projected Surface Areaw/ ke =

Total Member Wind Force w/ Ice =

Gravity Load (without ice)
Weight of Member =
Gravity Loads (ice only)

Ice Areaper Linear fodt =

Aimem = [(Hmem + 2'tizMastS) + (Wmem - tmem)]'(tmem + 2'tizMas‘[S) - [Hmem + (Wmem + tmem)]'tmem =49

Weight of Ice on Member =

TIA RevG Load Calculations.xmcd.xmcd

L3.5x3.5x1/4
Flat (User Input)
Hmem = 35 in (User Input)
Wmem =33 in (User Input)
tmem = 0-25 in (User Input)
Lmem = 133 in (User Input)
Al Lmem 38.0
r = = 38.
mem*

Wiem
Camem =2

Hmem sft
Amem = 12 =0.3
Fmem = 92Mast5 CH C3memAmem = 23 pif ~ BLC57

(Hmem + 2'tizMas‘[S)
AICEmem = 12 =0. St
Fimem = %ice. Mast5' CH C@mem AICEmem = 13 pif BLC 46
SelfWeight pf  BLC1
sqin
Aimem "

WiCE.mem = 1d =19 p BLC3
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Centered on Solutions
53-3 Maorth Branford Fosd
Branfond, T 05
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P {20 480580
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Location:

Rev. 0: 12/4/18

Loads on Equipmnet Structure 1281

Greenwich, CT

Prepared by: T.J.L. Checked by: C.A.G.
Job No. 17159.07

Development of Wind & Ice Load on Brace Member

Member Data:
Antenna Shape =
Height=
Width =
Thickness =
Length =
Member AspectRafo =

Member Force Coefficient =

Wind Load (without ice)

Member Projected Surface Area =

Total Member Wind Force =

Wind Load (with ice)

Member Projected Surface Areaw/ ke =

Total Member Wind Force w/ Ice =

Gravity Load (without ice)
Weight of Member =
Gravity Loads (ice only)

Ice Areaper Linear foat =

Aimem = |:(Hmem + 2'tizMastS) + (Wmem - tmem):l'(tmem + 2'tizMas‘[S) - |:Hmem + (Wmem + tmem)]'tmem =953

Weight of Ice on Member =

TIA RevG Load Calculations.xmcd.xmcd

L4x4x1/4
Flat (User Input)
Hmem = 4 in (User Input)
Wmem = 4 in (User Input)
tmem = 0-25 in (User Input)
Lmem = 159 in (User Input)
Al Lmem 39.8

r = =39.

mem *

Wiem

Camem =2
A Hmem 0.3 sft

mem”= "5 TV
Fmem = 92Mast5 CH C8memAmem = 26 pif ~ BLC57

(Hmem + 2'tizMast5)
AICEmem = 12 =0. St
Fimem = %ice. Mast5'CH C@mem AICEmem = 14 pif BLC 46
Self Weight plf BLC1
sqin
Aimem "

WiCE.mem = 1d =21 p BLC3
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Company : CENTEK Engineering, INC.

°  Designer : TJL
IRI Job Number : 17159.07 - CTO3XC338

veany Model Name @ Struct. #1281 - Antenna Mast

Dec 5, 2018
8:29 AM
Checked By: CAG

(Global) Model Settings

Display Sections for Member Calcs 5
Max Internal Sections for Member Calcs | 97
Include Shear Deformation? Yes
Increase Nailing Capacity for Wind? Yes
Include Warping? Yes
Trans Load Btwn Intersecting Wood Wall? | Yes
Area Load Mesh (in"2) 144
Merge Tolerance (in) A2
P-Delta Analysis Tolerance 0.50%
Include P-Delta for Walls? Yes
Automatically Iterate Stiffness for Walls? | No
Max lterations for Wall Stiffness 3
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

Static Solver

Sparse Accelerated

Dynamic Solver

Accelerated Solver

Hot Rolled Steel Code

AISC 14th(360-10): LRFD

Adjust Stiffness?

Yes(lterative)

RISAConnection Code

AISC 14th(360-10): ASD

Cold Formed Steel Code AlSI 1999: ASD

Wood Code AF&PA NDS-91/97: ASD
Wood Temperature < 100F

Concrete Code ACI 318-02

Masonry Code

ACI 530-05: ASD

Aluminum Code

AA ADM1-05: ASD - Building

Stainless Steel Code

AISC 14th(360-10): ASD

Adjust Stiffness? Yes(lterative)
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_ASTMAG15

Min % Steel for Column

1

Max % Steel for Column

8

RISA-3D Version 17.0.0 [J:AA\L\ A\ \Backup Documentation\Risa-3D\TIA-222-G Mast.r3d]
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Company
Designer
Job Number
Model Name

: CENTEK Engineering, INC.

: TJL

1 17159.07 - CTO3XC338

. Struct. #1281 - Antenna Mast

Dec 5, 2018
8:29 AM
Checked By: CAG

(Global) Model Settings, Continued

Seismic Code UBC 1997

Seismic Base Elevation (ft) Not Entered

Add Base Weight? No

CtX .035

Ctz .035

T X (sec) Not Entered

T Z (sec) Not Entered

R X 8.5

RZ 8.5

Ca .36

Cv 54

Nv 1

Occupancy Category 4

Seismic Zone 3

OmZ 1

Om X 1

Rho Z 1

Rho X 1

Footing Overturning Safety Factor 1.5

Optimize for OTM/Sliding No

Check Concrete Bearing No

Footing Concrete Weight (k/ft3) 0

Footing Concrete f'c (ksi) 3

Footing Concrete Ec (ksi) 4000

Lambda 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) 1.5

Pedestal Ties #3

Hot Rolled Steel Properties

Label E [ksi] G [ksi] Nu Therm (\M... Density[k/ft"3] Yield[ksi] Ry Fulksi] Rt

1 A36 Gr.36 29000 | 11154 3 .65 49 36 1.5 58 1.2
2 A572 Gr.50 | 29000 | 11154 3 .65 49 50 1.1 58 1.2
3 A992 29000 | 11154 3 .65 49 50 1.1 58 1.2
4 A500 Gr.42 | 29000 | 11154 3 .65 49 42 1.3 58 1.1
5 A500 Gr.46 | 29000 | 11154 3 .65 49 46 1.2 58 1.1
6 A53 Gr. B 29000 | 11154 3 .65 49 35 1.5 58 1.2
7 A500 Gr. 50 | 29000 | 11154 3 .65 49 50 1.1 58 1.2

RISA-3D Version 17.0.0 [J:AA\L\ A\ \Backup Documentation\Risa-3D\TIA-222-G Mast.r3d] Page 2



Company : CENTEK Engineering, INC. Dec 5, 2018

°  Designer : TJL 8:29 AM
I RI Job Number : 17159.07 - CTO3XC338 Checked By: CAG

veany Model Name @ Struct. #1281 - Antenna Mast

Hot Rolled Steel Section Sets

Label Shape Type Design List Material Design ... A[in2] lyy [in4] 1zz [in4] J [in4]
1 Powermount | 12" FWT Powermount | Column Pipe A500 Gr.42 |Typical| 14.579|279.335/279.335| 558.67
2 Brace 1 L2x2x3 Beam Single Angle A36 Gr.36 |Typical| .722 | .271 | .271 | .009
3 Brace 2 L2.5x2.5x3 Beam Single Angle A36 Gr.36 |Typical| .901 | .535 | .535 | .011
4 Brace 3 L3X3X3 Beam Single Angle A36 Gr.36 |Typicall 1.09 | .948 | .948 | .014
5 Brace 4 L3.5X3.5X4 Beam Single Angle A36 Gr.36 |Typical| 1.7 2 2 .039
6 Brace 5 L4X4X4 Beam Single Angle A36 Gr.36 |Typical| 1.93 3 3 .044
7 16"x3/4" Plate 6"X3/4" PL Beam Single Angle A36 Gr.36 |Typical| 4.5 | .211 | 13,5 | .777
8 |1L2.5x2.5x1/4 L2.5x2.5x4 Beam Single Angle A36 Gr.36 |Typical| 1.19 | .692 | .692 | .026

Hot Rolled Steel Design Parameters

Label Shape Length[ft] Lbyy][ft] Lbzz[ft] Lcomp top[ft] Lcomp bot[ft] L-torqu... Kyy Kzz Cb  Function
1 M1 Powermount| 148 | Segment | Segment Lbyy Lateral
2 M2 Brace 4 | 10.25 Lbyy Lateral
3 M3 Brace 5 | 13.25 Lbyy Lateral
4 M4 Brace 3 | 8.083 Lbyy Lateral
5 M5 Brace 4 |11.083 Lbyy Lateral
6 M6 Brace 5 |11.845 Lbyy Lateral
7 M7 Brace 5 |11.845 Lbyy Lateral
8 M8 Brace 4 9.7 Lbyy Lateral
9 M9 Brace 4 9.7 Lbyy Lateral
10 M10 Brace 2 | 3.354 Lbyy Lateral
11 M11 Brace 2 | 3.354 Lbyy Lateral
12 M12 Brace 1 1.5 Lbyy Lateral
13 M13 Brace 2 | 3.354 Lbyy Lateral
14 M14 Brace 2 | 3.354 Lbyy Lateral
15 M15 Brace 1 1.5 Lbyy Lateral
16 M16 Brace 2 | 3.354 Lbyy Lateral
17 M17 Brace 2 | 3.354 Lbyy Lateral
18 M18 Brace 1 1.5 Lbyy Lateral
19 M19 6"x3/4" Plate| 1.5 Lbyy Lateral
20 M20 |L2.5x2.5x1/4| 3.354 Lbyy Lateral
21 M21 L2.5x2.5x1/4| 3.354 Lbyy Lateral

Member Primary Data

Label | Joint J Joint K Joint Rotate(d... Section/Shape Type Design List Material Design Rul...
1 M1 N1 N8 Powermount Column Pipe |A500 Gr.., Typical
2 M2 N9 N2 Brace 4 Beam | Single Angle |A36 Gr.36 Typical
3 M3 N2 N10 Brace 5 Beam | Single Angle |A36 Gr.36 Typical
4 M4 N13 N3 Brace 3 Beam | Single Angle |A36 Gr.36| Typical
5 M5 N3 N14 Brace 4 Beam | Single Angle |A36 Gr.36 Typical
6 M6 N11 N2 Brace 5 Beam | Single Angle |A36 Gr.36| Typical
7 M7 N2 N12 Brace 5 Beam | Single Angle |A36 Gr.36 Typical
8 M8 N15 N3 Brace 4 Beam | Single Angle |A36 Gr.36| Typical
9 M9 N3 N16 Brace 4 Beam | Single Angle |A36 Gr.36 Typical
10 M10 N18 N4 Brace 2 Beam | Single Angle |A36 Gr.36| Typical
11 M11 N4 N19 Brace 2 Beam | Single Angle |A36 Gr.36/ Typical
12 M12 N4 N17 Brace 1 Beam | Single Angle |A36 Gr.36| Typical
13 M13 N21 N5 Brace 2 Beam | Single Angle |A36 Gr.36/ Typical

RISA-3D Version 17.0.0 [J:AA\L\ A\ \Backup Documentation\Risa-3D\TIA-222-G Mast.r3d] Page 3



Company : CENTEK Engineering, INC. Dec 5, 2018
°  Designer : TJL 8:29 AM
I RISA Job Number : 17159.07 - CTO3XC338 Checked By: CAG
NEvETscHEK company  Model Name @ Struct. #1281 - Antenna Mast

Member Primary Data (Continued)

Label | Joint JJoint K Joint Rotate(d... Section/Shape Type Design List Material Design Rul...
14 M14 N5 N22 Brace 2 Beam | Single Angle |A36 Gr.36| Typical
15 M15 N5 N20 Brace 1 Beam | Single Angle |A36 Gr.36 Typical
16 M16 N24 N6 Brace 2 Beam | Single Angle |A36 Gr.36] Typical
17 M17 N6 N25 Brace 2 Beam | Single Angle |A36 Gr.36| Typical
18 M18 N6 N23 Brace 1 Beam | Single Angle A36 Gr.36| Typical
19 M19 N26 N7 6"x3/4" Plate Beam | Single Angle |A36 Gr.36 Typical
20 M20 N27 N7 L2.5x2.5x1/4 Beam | Single Angle |A36 Gr.36| Typical
21 M21 N28 N7 L2.5x2.5x1/4 Beam | Single Angle |A36 Gr.36 Typical
Joint Coordinates and Temperatures
Label X [ft] Y [ft] Z [ft] Temp [F] Detach From Dia...
1 N1 0 0 0 0
2 N2 0 29.25 0 0
3 N3 0 44.25 0 0
4 N4 0 89 0 0
5 N5 0] 103 0 0
6 N6 0 117 0 0
7 N7 0 133 0 0
8 N8 0 148 0 0
9 N9 0 29.25 10.25 0
10 N10 0 29.25 -13.25 0
11 N11 -11.75 29.25 -1.5 0
12 N12 11.75 29.25 -1.5 0
13 N13 0 44.25 8.083 0
14 N14 0 44.25 -11.083 0
15 N15 -9.583 44.25 -1.5 0
16 N16 9.583 44.25 -1.5 0
17 N17 0 89 -1.5 0
18 N18 -3 89 1.5 0
19 N19 3 89 1.5 0
20 N20 0 103 -1.5 0
21 N21 -3 103 1.5 0
22 N22 3 103 1.5 0
23 N23 0 117 -1.5 0
24 N24 -3 117 1.5 0
25 N25 3 117 1.5 0
26 N26 0 133 -1.5 0
27 N27 -3 133 1.5 0
28 N28 3 133 1.5 0
Joint Boundary Conditions

Joint Label X [k/in] Y [k/in] Z [k/in] X Rot.[k-ft/rad] Y Rot.[k-ft/rad] Z Rot.[k-ft/rad]
1 N1 Reaction Reaction Reaction Reaction Reaction Reaction
2 N2
3 N3
4 N4
5 N5
6 N6
7 N7

RISA-3D Version 17.0.0 [J:AA\L\ A\ \Backup Documentation\Risa-3D\TIA-222-G Mast.r3d] Page 4



Company : CENTEK Engineering, INC. Dec 5, 2018

°  Designer : TJL 8:29 AM
I RI Job Number : 17159.07 - CTO3XC338 Checked By: CAG

, Model Name : Struct. #1281 - Antenna Mast

Joint Boundary Conditions (Continued)

Joint Label X [K/in] Y [K/in] Z [/in] X Rot.[k-ft/rad] Y Rot.[k-ft/rad]  Z Rot.[k-ft/rad]

8 N8

9 N9 Reaction Reaction Reaction
10 N10 Reaction Reaction Reaction
11 N11 Reaction Reaction Reaction
12 N12 Reaction Reaction Reaction
13 N13 Reaction Reaction Reaction
14 N14 Reaction Reaction Reaction
15 N15 Reaction Reaction Reaction
16 N16 Reaction Reaction Reaction
17 N17 Reaction Reaction Reaction
18 N18 Reaction Reaction Reaction
19 N19 Reaction Reaction Reaction
20 N20 Reaction Reaction Reaction
21 N21 Reaction Reaction Reaction
22 N23 Reaction Reaction Reaction
23 N24 Reaction Reaction Reaction
24 N22 Reaction Reaction Reaction
25 N25 Reaction Reaction Reaction
26 N28 Reaction Reaction Reaction
27 N26 Reaction Reaction Reaction
28 N27 Reaction Reaction Reaction

Member Point Loads (BLC 2 : Weight of Appurtenances)

Member Label Direction Magnitude[k,k-ft] Location|ft,%]
1 M1 Y -.138 148
2 M1 Y -.021 148
3 M1 Y -.024 148
4 M1 Y -3.2 148
5 M1 Y -.093 139
6 M1 Y -.123 139
7 M1 Y -.037 139
8 M1 Y -.017 139
9 M1 Y -.042 139
10 M1 Y -.006 139
11 M1 Y -.75 139

Member Point Loads (BLC 3 : Weight of Ice Only)

Member Label Direction Magnitude[k,k-ft] Location(ft,%]
1 M1 Y -.792 148
2 M1 Y -.079 148
3 M1 Y -.085 148
4 M1 Y -1.3 148
5 M1 Y -.564 139
6 M1 Y -.785 139
7 M1 Y -.36 139
8 M1 Y -.227 139
9 M1 Y -.168 139
10 M1 Y -.045 139
11 M1 Y -2 139

RISA-3D Version 17.0.0
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Company : CENTEK Engineering, INC. Dec 5, 2018

°  Designer : TJL 8:29 AM
IRI Job Number : 17159.07 - CTO3XC338 Checked By: CAG

, Model Name : Struct. #1281 - Antenna Mast

Member Point Loads (BLC 4 : (x) TIA Wind with Ice)

Member Label Direction Magnitude[k,k-ft] Location|ft,%]
1 M1 X .355 148
2 M1 X .028 148
3 M1 X .032 148
4 M1 X .262 148
5 M1 X .239 139
6 M1 X .349 139
7 M1 X 155 139
8 M1 X 11 139
9 M1 X .068 139
10 M1 X .02 139
11 M1 X 273 139

Member Point Loads (BLC 5 : (x) TIA Wind)

Member Label Direction Magnitude[k,k-ft] Location(ft,%]
1 M1 X 975 148
2 M1 X .038 148
3 M1 X .047 148
4 M1 X .884 148
5 M1 X .644 139
6 M1 X .961 139
7 M1 X 421 139
8 M1 X .3 139
9 M1 X 107 139
10 M1 X .021 139
11 M1 X .844 139

Member Point Loads (BLC 6 : (z) TIA Wind with Ice)

Member Label Direction Magnitude[k,k-ft] Location(ft,%]
1 M1 Z .355 148
2 M1 Z .028 148
3 M1 Z .032 148
4 M1 Z .262 148
5 M1 Z .239 139
6 M1 Z .349 139
7 M1 Z .155 139
8 M1 Z A11 139
9 M1 Z .068 139
10 M1 Z .02 139
11 M1 Z 273 139

Member Point Loads (BLC 7 : (z) TIA Wind)

Member Label Direction Magnitude[k,k-ft] Location|ft,%]
1 M1 Z 975 148
2 M1 Z .038 148
3 M1 Z .047 148
4 M1 Z .884 148
5 M1 Z .644 139
6 M1 Z .961 139
7 M1 Z 421 139
8 M1 Z .3 139
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Member Point Loads (BLC 7 : (z) TIA Wind) (Continued)

Member Label Direction Magnitude[k,k-ft] Location|ft,%]
9 M1 Z 107 139
10 M1 Z .021 139
11 M1 Z .844 139

Member Distributed Loads (BLC 2 : Weight of Appurtenances)

Member Label

Direction

Start Magnitude[k/ft,F ,ksf]

End Magnitude[k/...Start Location][ft,%] End Location[ft, %]

L1

M1

Y

\ -.025

\ -.025

0

0

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

Member Label Direction Start Magnitude[k/ft,F,ksf] End Magnitude[k/...Start Location][ft,%] End Location[ft, %]
1 M1 Y -.039 -.039 120 0
2 M1 Y -.038 -.038 90 120
3 M1 Y -.037 -.037 60 90
4 M1 Y -.035 -.035 30 60
5 M1 Y -.031 -.031 0 30
6 M1 Y -.196 -.196 120 0
7 M1 Y -.189 -.189 90 120
8 M1 Y -.18 -.18 60 90
9 M1 Y -.166 -.166 30 60
10 M1 Y -.141 -.141 0 30
11 M18 Y -.014 -.014 0 0
12 M15 Y -.014 -.014 0 0
13 M12 Y -.014 -.014 0 0
14 M16 Y -.016 -.016 0 0
15 M17 Y -.016 -.016 0 0
16 M13 Y -.016 -.016 0 0
17 M14 Y -.016 -.016 0 0
18 M10 Y -.016 -.016 0 0
19 M11 Y -.016 -.016 0 0
20 M4 Y -.017 -.017 0 0
21 M2 Y -.019 -.019 0 0
22 M9 Y -.019 -.019 0 0
23 M5 Y -.019 -.019 0 0
24 M8 Y -.019 -.019 0 0
25 M6 Y -.021 -.021 0 0
26 M3 Y -.021 -.021 0 0
27 M7 Y -.021 -.021 0 0
28 M20 Y -.016 -.016 0 0
29 M21 Y -.016 -.016 0 0

Member Distributed Loads (BLC 4 : (x) TIA Wind with Ice)

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

1 M1 X .008 .008 120 0

2 M1 X .008 .008 90 120

3 M1 X .007 .007 60 90

4 M1 X .007 .007 30 60

5 M1 X .005 .005 0 30

6 M1 X .012 .012 120 0

7 M1 X .011 .011 90 120
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Member Distributed Loads (BLC 4 : (x) TIA Wind with Ice) (Continued)

Member Label Direction Start Magnitude[k/ft,F,ksf] End Magnitude[k/...Start Location][ft,%] End Location[ft,%]
8 M1 X .01 .01 60 90
9 M1 X .009 .009 30 60
10 M1 X .007 .007 0 30
11 M18 X .008 .008 0 0
12 M15 X .008 .008 0 0
13 M12 X .008 .008 0 0
14 M16 X .01 .01 0 0
15 M17 X .01 .01 0 0
16 M13 X .01 .01 0 0
17 M14 X .01 .01 0 0
18 M10 X .01 .01 0 0
19 M11 X .01 .01 0 0
20 M4 X .012 .012 0 0
21 M2 X .013 .013 0 0
22 M5 X .013 .013 0 0
23 M3 X .014 .014 0 0
24 M20 X .01 .01 0 0
25 M21 X .01 .01 0 0

Member Distributed Loads (BLC 5 : (x) TIA Wind)

Member Label

Direction

Start Magnitude[k/ft,F ,ksf]

End Magnitude[k/...Start Location][ft,%] End Location[ft,%]

1 M1 X .025 .025 120 0
2 M1 X .024 .024 90 120
3 M1 X .022 .022 60 90
4 M1 X .02 .02 30 60
5 M1 X .016 .016 0 30
6 M1 X .031 .031 120 0
7 M1 X .03 .03 90 120
8 M1 X .028 .028 60 90
9 M1 X .025 .025 30 60
10 M1 X .02 .02 0 30
11 M18 X .01 .01 0 0
12 M15 X .01 .01 0 0
13 M12 X .01 .01 0 0
14 M16 X .014 .014 0 0
15 M17 X .014 .014 0 0
16 M13 X .014 .014 0 0
17 M14 X .014 .014 0 0
18 M10 X .014 .014 0 0
19 M11 X .014 .014 0 0
20 M4 X .02 .02 0 0
21 M2 X .023 .023 0 0
22 M5 X .023 .023 0 0
23 M3 X .026 .026 0 0
24 M20 X .014 .014 0 0
25 M21 X .014 .014 0 0

Member Distributed Loads (BLC 6 : (z) TIA Wind with Ice)

Member Label Direction Start Magnitude[k/ft,F,ksf] End Magnitude[k/...Start Location][ft,%] End Location[ft,%]
1 M1 Z .008 .008 120 0
2 M1 Z .008 .008 90 120
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Member Distributed Loads (BLC 6 : (z) TIA Wind with Ice) (Continued)

Member Label Direction Start Magnitude[k/ft,F,ksf] End Magnitude[k/...Start Location][ft,%] End Location[ft,%]
3 M1 Z .007 .007 60 90
4 M1 Z .007 .007 30 60
5 M1 Z .005 .005 0 30
6 M1 Z .012 .012 120 0
7 M1 Z .011 .011 90 120
8 M1 Z .01 .01 60 90
9 M1 Z .009 .009 30 60
10 M1 Z .007 .007 0 30
11 M16 Z .01 .01 0 0
12 M17 Z .01 .01 0 0
13 M13 Z .01 .01 0 0
14 M14 Z .01 .01 0 0
15 M10 Z .01 .01 0 0
16 M11 Z .01 .01 0 0
17 M8 Z .013 .013 0 0
18 M9 Z .013 .013 0 0
19 M6 Z .014 .014 0 0
20 M7 Z .014 .014 0 0
21 M20 Z .01 .01 0 0
22 M21 Z .01 .01 0 0

Member Distributed Loads (BLC 7 : (z) TIA Wind)

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

1 M1 Z .025 .025 120 0
2 M1 Z .024 .024 90 120
3 M1 Z .022 .022 60 90
4 M1 Z .02 .02 30 60
5 M1 Z .016 .016 0 30
6 M1 Z .031 .031 120 0
7 M1 Z .03 .03 90 120
8 M1 Z .028 .028 60 90
9 M1 Z .025 .025 30 60
10 M1 Z .02 .02 0 30
11 M16 Z .014 .014 0 0
12 M17 Z .014 .014 0 0
13 M13 Z .014 .014 0 0
14 M14 Z .014 .014 0 0
15 M10 Z .014 .014 0 0
16 M11 Z .014 .014 0 0
17 M8 Z .023 .023 0 0
18 M9 Z .023 .023 0 0
19 M6 Z .026 .026 0 0
20 M7 Z .026 .026 0 0
21 M20 Z .014 .014 0 0
22 M21 Z .014 .014 0 0
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Basic Load Cases

BLC Description Category X Gravity Y Gravity Z Gravity  Joint Point Distribu...Area(M... Surface...

1 Self Weight None -1

2 Weight of Appurtenances None 11 1

3 Weight of Ice Only None 11 29

4 (x) TIA Wind with Ice None 1 25

5 (x) TIA Wind None 11 25

6 (z) TIA Wind with Ice None 11 22

7 (z) TIA Wind None 11 22

Load Combinations

Description So..P... S... BLCFac..BLCFac..BLCFac..BLCFac..BLCFac..BLCFac..BLCFac..BLCFac..BLCFac..BLCFac...

1 1.2D + 1.6W (X-direction) |Yes| Y 11121211215 11.6
2 | 0.9D + 1.6W (X-direction) [Yes| Y 119121 9/5/(1.6
3 |1.2D + 1.0Di + 1.0Wi (X-...|Yes| Y 1112121121311 141 1
4 1.2D + 1.6W (Z-direction) |Yes| Y 1112121127 |1.6
5 |0.9D + 1.6W (Z-direction) Yes| Y 11912197116
6 |1.2D + 1.0Di + 1.0Wi (Z-d..Yes| Y 1112121121311 16| 1
Envelope Joint Reactions

Joint X [K] LC Y [K] LC Z [K] LC  MX[k-ft] LC MY [k-ft] LC MZ[k-ft] LC
1 N1 max 0 6 | 55.755 | 3 0 2 0 2 0 6 5.599 1
2 min| -.994 2 | 14192 | 5 -.994 5 | -5.592 4 0 1 0 4
3 N9 max 0 6 133 3 0 3 0 6 0 6 0 6
4 min| -.189 1 .027 5 -.563 5 0 1 0 1 0 1
5 N10 max 0 6 191 6 0 3 0 6 0 6 0 6
6 min| -.276 1 .039 2 -.494 5 0 1 0 1 0 1
7 N11 max| -.019 6 A71 3 -.018 3 0 6 0 6 0 6
8 min| -.522 2 .035 5 -.255 5 0 1 0 1 0 1
9 N12 max| .069 5 A71 6 .067 2 0 6 0 6 0 6
10 min| -.522 2 .035 2 -.255 5 0 1 0 1 0 1
11 N13 max 0 6 .087 3 0 3 0 6 0 6 0 6
12 min| -.129 1 .013 5 1464 | 4 0 1 0 1 0 1
13 N14 max 0 6 144 6 0 3 0 6 0 6 0 6
14 min| -.204 1 .029 2| -1.665 | 4 0 1 0 1 0 1
15 N15 max| -.068 6 126 3 -.059 3 0 6 0 6 0 6
16 min -1.6 1 .025 5 -.25 1 0 1 0 1 0 1
17 N16 max| .291 4 126 6 .25 1 0 6 0 6 0 6
18 min -1.6 1 .025 2 -.224 4 0 1 0 1 0 1
19 N17 max 0 6 .017 6 0 2 0 6 0 6 0 6
20 min| -.012 1 .002 2 | -2.366 | 5 0 1 0 1 0 1
21 N18 max| .528 5 .034 3 73 2 0 6 0 6 0 6
22 min| -1.498 | 2 .004 5 -.302 5 0 1 0 1 0 1
23 N19 max| -.115 6 .033 6 -.074 6 0 6 0 6 0 6
24 min| -1.498 | 2 .003 2 -.73 2 0 1 0 1 0 1
25 N20 max 0 6 .017 6 0 1 0 6 0 6 0 6
26 min| -.012 1 .002 2 | 2204 | 4 0 1 0 1 0 1
27 N21 max| .492 4 .034 3 .661 1 0 6 0 6 0 6
28 min| -1.359 1 .004 5 -.284 4 0 1 0 1 0 1
29 N23 max 0 6 .013 3 6.075 4 0 6 0 6 0 6
30 min| -.012 1 -.017 4 0 3 0 1 0 1 0 1
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Envelope Joint Reactions (Continued)

Joint X [K] LC Y [K] LC Z K] LC MX][k-ft] LC MY [k-ft] LC MZJk-ft] LC
31 N24 max| 3.633 1 .034 6 .641 4 0 6 0 6 0 6
32 min| -1.356 | 4 0 2 | -1.836 1 0 1 0 1 0 1
33 N22 max| -.116 6 .033 6 -.075 6 0 6 0 6 0 6
34 min| -1.359 1 .003 2 -.661 1 0 1 0 1 0 1
35 N25 max| 3.634 1 .037 3 1.835 1 0 6 0 6 0 6
36 min .306 6 .006 5 136 6 0 1 0 1 0 1
37 N28 max| -.179 6 .034 6 -.106 6 0 6 0 6 0 6
38 min| -8.763 1 -.006 1 -4.365 1 0 1 0 1 0 1
39 N26 max 0 2 .07 4 .003 1 0 6 0 6 0 6
40 min 0 4 .01 2 | -16.692 | 4 0 1 0 1 0 1
41 N27 max .79 4 .044 3 4.362 1 0 6 0 6 0 6
42 min| -8.765 1 .005 5 -.432 4 0 1 0 1 0 1
43 Totals: max 0 6 | 57.223 | 6 0 3
44 min | -22.044 | 1 14.512 | 2 | -22.076 | 4

Envelope Joint Displacements

Joint X [in] LC Y [in] LC Z [in] LC X Rotation[...LC Y Rotation[...LC Z Rotation [... LC
1 N1 max 0 6 0 6 0 6 0 6 0 6 0 6
2 min 0 1 0 1 0 1 0 1 0 1 0 1
3 N2 max .002 2 -.014 5 .002 5 0 3 0 6 [4.758e-04| 1
4 min 0 4 -.054 3 0 1 | -4.72%-04 | 4 0 1 0 4
5 N3 max .005 1 -.02 5 .006 4 11.062e-03| 4 0 6 0 6
6 min 0 4 -.078 3 0 3 0 1 0 1 | -1.059-03 | 1
7 N4 max .004 2 -.035 5 .003 5 0 3 0 6 [1.128e-03| 1
8 min 0 4 -.135 3 0 1 |-1.137e-03 | 4 0 1 0 4
9 N5 max .003 1 -.039 5 .002 4 17.98e-04 | 4 0 6 0 6
10 min 0 4 -.148 3 0 1 0 1 0 1 |-7.761e-04 | 1
11 N6 max 0 6 -.042 5 0 3 0 3 0 6 [2.276e-03| 1
12 min -.009 1 -.16 3 -.007 4 |-2.297e-03 | 4 0 1 0 4
13 N7 max .016 1 -.045 5 .003 4 19.153e-03| 4 0 6 0 6
14 min 0 4 -.169 3 0 1 0 1 0 1 ]-9.263e-03 | 1
15 N8 max| 3.136 1 -.047 5 3.104 4 12.039e-02| 4 0 6 0 6
16 min 0 4 -.175 3 0 1 0 1 0 1 |-2.05e-02 | 1
17 N9 max 0 6 0 6 0 6 13.524e-03| 2 |3.359e-03| 6 |4.758e-04| 1
18 min 0 1 0 1 0 1 |-6.062e-03 | 6 | -7.318e-03 | 2 0 4
19 N10 max 0 6 0 6 0 6 19.489e-03| 6 |1.206e-02| 2 |4.758e-04| 1
20 min 0 1 0 1 0 1 |-6.018e-03 | 2 | -5.538e-03 | 6 0 4
21 N11 max 0 6 0 6 0 6 |8.886e-04| 3 |3.957e-03| 3 |4.126e-03| 5
22 min 0 1 0 1 0 1 |-9.996e-04 | 5 |-8.545e-03 | 5 | -6.861e-03 | 3
23 N12 max 0 6 0 6 0 6 |8.635e-04| 3 |8.545e-03| 5 6.864e-03| 3
24 min 0 1 0 1 0 1 |-9.996e-04 | 5 |-3.957e-03 | 3 | -4.126e-03 | 5
25 N13 max 0 6 0 6 0 6 13.437e-03| 2 |2.951e-03| 6 0 6
26 min 0 1 0 1 0 1 | -5.684e-03 | § | -6.871e-03 | 2 |-1.059e-03 | 1
27 N14 max 0 6 0 6 0 6 |7.695e-03| 6 |9.268e-03| 2 0 6
28 min 0 1 0 1 0 1 | -4.447e-03 | 2 | -4.246e-03 | 6 |-1.059e-03 | 1
29 N15 max 0 6 0 6 0 6 |18.455e-04| 6 |2.848e-03| 3 1 2.99e-03 | 5
30 min 0 1 0 1 0 1 |1.261e-05 2 | -6.156e-03 | 5 | -5.376e-03 | 3
31 N16 max 0 6 0 6 0 6 |8.754e-04| 3 |6.156e-03| 5 |5.365e-03| 3
32 min 0 1 0 1 0 1 13.362e-04| 2 | -2.845e-03 | 3 |-2.99e-03 | 5
33 N17 max 0 6 0 6 0 6 |7.586e-03| 6 |2.696e-04| 2 |1.128e-03] 1
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Envelope Joint Displacements (Continued)

Joint X [in] LC Y [in] LC Z [in] LC X Rotation[...LC Y Rotation[...LC Z Rotation[... LC
34 min 0 1 0 1 0 1 11.911e-03| 2 | -5.061e-05 | 6 0 4
35 N18 max 0 6 0 6 0 6 |-7.974e-04 | 2 12.086e-04| 3 |-7.763e-05 | 5
36 min 0 1 0 1 0 1 | -1.881e-03 | 6 |-5.903e-04 | 5 | -3.395e-03 | 3
37 N19 max 0 6 0 6 0 6 | -5.335e-05| 2 15.903e-04| 5 |3.633e-03| 3
38 min 0 1 0 1 0 1 |-1.881e-03 | 6 | -4.858e-04 | 3 |7.763e-05 5
39 N20 max 0 6 0 6 0 6 |8.326e-03| 6 |2.503e-04| 2 0 6
40 min 0 1 0 1 0 1 12.119e-03| 2 | -5.061e-05| 6 | -7.761e-04 | 1
41 N21 max 0 6 0 6 0 6 |3.291e-04| 5 |12.088e-04| 3 | -9.307e-04 | 2
42 min 0 1 0 1 0 1 | -1.801e-03 | 3 |-5.863e-04 | 5 |-3.774e-03 | 3
43 N22 max 0 6 0 6 0 6 |3.291e-04| 5 |5.863e-04| 5 |3.847e-03| 3
44 min 0 1 0 1 0 1 |-2.01e-03| 3 | -4.855e-04 | 3 |9.333e-04| 5
45 N23 max 0 6 0 6 0 6 18.943e-03| 6 | -6.603e-06 | 5 12.276e-03| 1
46 min 0 1 0 1 0 1 12.301e-03| 2 | -4.188e-04 | 1 0 4
47 N24 max 0 6 0 6 0 6 |-1.331e-03 | 2 12.392e-04| 3 |2.278e-04| 5
48 min 0 1 0 1 0 1 | -2.372e-03 | 6 |-3.895e-04 | 5 |-3.884e-03 | 3
49 N25 max 0 6 0 6 0 6 |3.242e-04| 2 |3.895e-04| 5 |4.231e-03| 3
50 min 0 1 0 1 0 1 | -2.372e-03 | 6 | -4.551e-04 | 3 | -2.278e-04 | 5
51 N26 max 0 6 0 6 0 6 19.417e-03| 3 |8.835e-04| 1 0 6
52 min 0 1 0 1 0 1 12.505e-03| 5 0 4 | -9.263e-03 | 1
53 N27 max 0 6 0 6 0 6 6.875e-03| 5 |1.373e-04| 3 | -2.804e-03 | 2
54 min 0 1 0 1 0 1 | -1.225e-03 | 3 | -4.58%e-04 | 5 | -4.898e-03 | 6
55 N28 max 0 6 0 6 0 6 |6.638e-03| 5 |5.716e-04| 4 | 5.33e-03 | 4
56 min 0 1 0 1 0 1 | -4.364e-03 | 1 |-3.498e-04 | 2 | -8.863e-04 | 2
Envelope AISC 14th(360-10): LRFD Steel Code Checks
Member Shape Code Check Loc... LC Shea..Loc...... L..phi*Pn..phi*Pn.. phi*M... phi*M... ... Egn
1 M1 12" FWT Powerm... 486 132.. 1 .059|134..| |11489.665551.086180.9521180.9523.|H1-1b
2 M2 L3.5X3.5X4 .223 5.1... 2 .011] 0 |z]|2/12.016/55.082.416|3.831 |1.{H2-1
3 M3 L4X4X4 .340 6.6... 2 .014| 0 |z|2/10.574]62.532|3.138 4.514 |1.{H2-1
4 M4 L3X3X3 .223 4.0... 2 .012| 0 |z|2/8.988|35.316| 1.32 |2.085 |1.{H2-1
5 M5 L3.5X3.5X4 .265 5.5... 2 .012| 0 |z|2/10.278/55.08/2.416|3.716 |1.{H2-1
6 M6 L4X4X4 .264 5.9... 5 .013| 0 |z|5/13.23|62.532|3.138 4.749 |1.1H2-1
7 M7 L4X4X4 .264 5.9... 5 .013| 0 |z|5/13.23|62.532|/3.1384.749 |1.{H2-1
8 M8 L3.5X3.5X4 .201 4.85 5 .01019.7 |z|5|13.418/55.082.416/3.908 |1..H2-1
9 M9 L3.5X3.5X4 .201 4.85 5 .010/9.7 |z|5/13.418/55.082.416|3.908 |1.{H2-1
10 M10 L2.5x2.5x3 .071 1.6... 2 .004 3.3../2]5/20.016/29.192] .873 |1.818 |1.{H2-1
11 M11 L2.5x2.5x3 101 1.7... 1 .004 3.3.../z]5/20.016/29.192] .873 |1.818 |1.{H2-1
12 M12 L2x2x3 .103 75 4 .002| 0 |y|6[20.899/23.393| .558 |1.2391..H2-1
13 M13 L2.5x2.5x3 .066 1.6... 2 .004 3.3../2]5/20.016/29.192| .873 |1.818 |1.{H2-1
14 M14 L2.5x2.5x3 .093 1.7... 1 .004 3.3../2]5/20.016/29.192] .873 |1.818 |1.{H2-1
15 M15 L2x2x3 .096 75 4 .002| 0 |y|6/20.899]|23.393| 558 |1.239|1.{H2-1
16 M16 L2.5x2.5x3 .220 1.7... 1 .004| 0 |z|5/20.016/29.192] .873 |1.818 |1.{H2-1
17 M17 L2.5x2.5x3 .160 1.6... 1 .004 3.3../z]5/20.016/29.192] .873 |1.818 |1.{H2-1
18 M18 L2x2x3 .292 75 4 .002| 0 |y|6[20.899/23.393| .558 |1.2391..H2-1
19 M19 6"X3/4" PL .058 75 4 .000|1.5|y|6/101.328 145.82.278 | 18.225|1.,H1-1b
20 M20 L2.5x2.5x4 .264 1.6... 2 .0033.3...y |6/26.71|38.556|1.114 | 2.473 |1.1H2-1
21 M21 L2.5x2.5x4 376 1.5... 2 .0033.3...y|6/26.71|38.556|1.1142.473 |1.{H2-1
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Joint Reactions (By Combination)

LC Joint Label X [K] Y [K] Z [K] MX [k-ft] MY [k-ft] MZ [k-ft]
1 1 N1 -.994 18.97 0 0 0 5.599
2 1 N9 -.189 .036 0 0 0 0
3 1 N10 -.276 .052 0 0 0 0
4 1 N11 -.522 .047 -.067 0 0 0
5 1 N12 -.522 .047 .067 0 0 0
6 1 N13 -.129 .018 0 0 0 0
7 1 N14 -.204 .038 0 0 0 0
8 1 N15 -1.6 .034 -.25 0 0 0
9 1 N16 -1.6 .033 .25 0 0 0
10 | 1 N17 -.012 .002 0 0 0 0
11 1 N18 -1.497 .008 .73 0 0 0
12 | 1 N19 -1.497 .004 -.73 0 0 0
13 | 1 N20 -.012 .002 0 0 0 0
14 | 1 N21 -1.359 .008 .661 0 0 0
15 | 1 N23 -.012 .002 0 0 0 0
16 | 1 N24 3.633 0 -1.836 0 0 0
17 | 1 N22 -1.359 .004 -.661 0 0 0
18 | 1 N25 3.634 .012 1.835 0 0 0
19 | 1 N28 -8.763 -.006 -4.365 0 0 0
20 | 1 N26 0 .014 .003 0 0 0
21 1 N27 -8.765 .023 4.362 0 0 0
22 | 1 Totals: -22.044 19.349 0
23 | 1 COG (ft): X:0 Y: 92.927 Z: -.041

RISA-3D Version 17.0.0 [J:AA\L\ A\ \Backup Documentation\Risa-3D\TIA-222-G Mast.r3d] Page 13



Company : CENTEK Engineering, INC. Dec 5, 2018

°  Designer : TJL 8:32 AM
I RI Job Number : 17159.07 - CTO3XC338 Checked By: CAG

Model Name : Struct. #1281 - Antenna Mast

=K COMPANY

Joint Reactions (By Combination)

LC Joint Label X [K] Y [K] Z [K] MX [k-ft] MY [k-ft] MZ [k-ft]
1 2 N1 -.994 14.228 0 0 0 5.599
2 2 N9 -.189 .027 0 0 0 0
3 2 N10 -.276 .039 0 0 0 0
4 2 N11 -.522 .035 -.067 0 0 0
5 2 N12 -.522 .035 .067 0 0 0
6 2 N13 -.129 .013 0 0 0 0
7 2 N14 -.204 .029 0 0 0 0
8 2 N15 -1.599 .026 -.25 0 0 0
9 2 N16 -1.599 .025 .25 0 0 0
10 | 2 N17 -.012 .002 0 0 0 0
11 ] 2 N18 -1.498 .006 .73 0 0 0
12 | 2 N19 -1.498 .003 -.73 0 0 0
13 | 2 N20 -.012 .002 0 0 0 0
14 | 2 N21 -1.354 .006 .658 0 0 0
15 | 2 N23 -.012 .002 0 0 0 0
16 | 2 N24 3.615 0 -1.827 0 0 0
17 | 2 N22 -1.354 .003 -.658 0 0 0
18 | 2 N25 3.615 .009 1.826 0 0 0
19 | 2 N28 -8.749 -.005 -4.358 0 0 0
20 | 2 N26 0 .01 .003 0 0 0
21| 2 N27 -8.751 .017 4.355 0 0 0
22 | 2 Totals: -22.044 14.512 0
23| 2 COG (ft): X:0 Y: 92.927 Z: -.041

RISA-3D Version 17.0.0 [J:AA\L\ A\ \Backup Documentation\Risa-3D\TIA-222-G Mast.r3d] Page 14



Company

°  Designer
Job Number
A\ NEMETSCHEK COMPANY

Model Name

: TJL

: CENTEK Engineering, INC.

1 17159.07 - CTO3XC338
. Struct. #1281 - Antenna Mast

Dec 5, 2
8:32 AM

018

Checked By: CAG

Joint Reactions (By Combination)

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

1 3 N1 -.208 55.755 0 0 0 1.172
2 3 N9 -.067 .133 0 0 0 0
3 3 N10 -.093 .191 0 0 0 0
4 3 N11 -.14 A71 -.018 0 0 0
5 3 N12 -.14 171 .018 0 0 0
6 3 N13 -.048 .087 0 0 0 0
7 3 N14 -.072 144 0 0 0 0
8 3 N15 -.374 .126 -.059 0 0 0
9 3 N16 -.374 .126 .059 0 0 0
10 | 3 N17 -.006 .013 0 0 0 0
11 3 N18 -.337 .034 .16 0 0 0
12 | 3 N19 -.337 .032 -.16 0 0 0
13| 3 N20 -.006 .013 0 0 0 0
14 | 3 N21 -.329 .034 .156 0 0 0
15| 3 N23 -.006 .013 0 0 0 0
16 | 3 N24 .809 .029 -.413 0 0 0
17 | 3 N22 -.329 .032 -.156 0 0 0
18 | 3 N25 .809 .037 413 0 0 0
19 | 3 N28 -1.994 .026 -.989 0 0 0
20 | 3 N26 0 .014 0 0 0 0
21 3 N27 -1.994 .044 .989 0 0 0
22 3 Totals: -5.236 57.223 0

231 3 COG (ft): X:0 Y: 87.486 Z:-.046

RISA-3D Version 17.0.0

[J:AA\L\ A\ \Backup Documentation\Risa-3D\TIA-222-G Mast.r3d]

Page 15




ANEMETSCH

Company
°  Designer
Job Number

veany Model Name

: CENTEK Engineering, INC.
: TJL
1 17159.07 - CTO3XC338

. Struct. #1281 - Antenna Mast

Dec 5, 2018
8:33 AM
Checked By: CAG

Joint Reactions (By Combination)

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

1 4 N1 0 18.922 -.994 -5.592 0 0
2 4 N9 0 .035 -.563 0 0 0
3 4 N10 0 .052 -.494 0 0 0
4 4 N11 -.069 .047 -.255 0 0 0
5 4 N12 .069 .047 -.255 0 0 0
6 4 N13 0 .018 -1.464 0 0 0
7 4 N14 0 .039 -1.665 0 0 0
8 4 N15 -.291 .034 -.224 0 0 0
9 4 N16 .291 .034 -.224 0 0 0
10 | 4 N17 0 .008 -2.364 0 0 0
11| 4 N18 .528 .005 -.301 0 0 0
12 | 4 N19 -.528 .005 -.301 0 0 0
13 | 4 N20 0 .009 -2.204 0 0 0
14 | 4 N21 492 .005 -.284 0 0 0
15 | 4 N23 0 -.017 6.075 0 0 0
16 | 4 N24 -1.356 .008 .641 0 0 0
17 | 4 N22 -.492 .005 -.284 0 0 0
18 | 4 N25 1.356 .008 .641 0 0 0
19 | 4 N28 -.79 .007 -.432 0 0 0
20 | 4 N26 0 .07 -16.692 0 0 0
21| 4 N27 .79 .007 -.432 0 0 0
22 | 4 Totals: 0 19.349 -22.076

23 | 4 COG (ft): X:0 Y: 92.927 Z: -.041

RISA-3D Version 17.0.0

[J:AA\L\ A\ \Backup Documentation\Risa-3D\TIA-222-G Mast.r3d]

Page 16




ANEMETSCH

Company
°  Designer
Job Number

veany Model Name

: CENTEK Engineering, INC.
: TJL
1 17159.07 - CTO3XC338

. Struct. #1281 - Antenna Mast

Dec 5, 2018
8:33 AM
Checked By: CAG

Joint Reactions (By Combination)

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

1 5 N1 0 14.192 -.994 -5.592 0 0
2 5 N9 0 .027 -.563 0 0 0
3 5 N10 0 .039 -.494 0 0 0
4 5 N11 -.069 .035 -.255 0 0 0
5 5 N12 .069 .035 -.255 0 0 0
6 5 N13 0 .013 -1.464 0 0 0
7 5 N14 0 .029 -1.665 0 0 0
8 5 N15 -.291 .025 -.224 0 0 0
9 5 N16 .291 .025 -.224 0 0 0
10 | 5 N17 0 .006 -2.366 0 0 0
11 5 N18 .528 .004 -.302 0 0 0
12 | 5 N19 -.528 .004 -.302 0 0 0
131 5 N20 0 .006 -2.195 0 0 0
14 | 5 N21 49 .004 -.283 0 0 0
15| 5 N23 0 -.012 6.045 0 0 0
16 | 5 N24 -1.349 .006 .637 0 0 0
17 1 5 N22 -.49 .004 -.283 0 0 0
18 | 5 N25 1.349 .006 .637 0 0 0
19 | 5 N28 -.788 .005 -.432 0 0 0
20 | 5 N26 0 .052 -16.665 0 0 0
21 5 N27 .788 .005 -.432 0 0 0
22 | 5 Totals: 0 14.512 -22.076

231 5 COG (ft): X:0 Y: 92.927 Z: -.041

RISA-3D Version 17.0.0

[J:AA\L\ A\ \Backup Documentation\Risa-3D\TIA-222-G Mast.r3d]

Page 17




A\ NEMETSCH

Company
°  Designer
Job Number

weany Model Name

: CENTEK Engineering, INC.
: TJL
1 17159.07 - CTO3XC338

. Struct. #1281 - Antenna Mast

Dec 5, 2018
8:34 AM
Checked By: CAG

Joint Reactions (By Combination)

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

1 6 N1 0 55.724 -.207 -1.17 0 0
2 6 N9 0 133 -.15 0 0 0
3 6 N10 0 191 -.132 0 0 0
4 6 N11 -.019 A71 -.085 0 0 0
5 6 N12 .019 A71 -.085 0 0 0
6 6 N13 0 .086 -.343 0 0 0
7 6 N14 0 144 -.39 0 0 0
8 6 N15 -.068 126 -.074 0 0 0
9 6 N16 .068 126 -.074 0 0 0
10 | 6 N17 0 .017 -.516 0 0 0
11 6 N18 115 .033 -.074 0 0 0
12 | 6 N19 -.115 .033 -.074 0 0 0
13| 6 N20 0 .017 -.518 0 0 0
14 | 6 N21 116 .033 -.075 0 0 0
15| 6 N23 0 0 1.37 0 0 0
16 | 6 N24 -.306 .034 .136 0 0 0
17 | 6 N22 -.116 .033 -.075 0 0 0
18 | 6 N25 .306 .034 .136 0 0 0
19 | 6 N28 -.179 .034 -.106 0 0 0
20 | 6 N26 0 .049 -3.782 0 0 0
21 6 N27 179 .034 -.106 0 0 0
22 | 6 Totals: 0 57.223 -5.224

231 6 COG (ft): X:0 Y: 87.486 Z: -.046

RISA-3D Version 17.0.0

[J:AA\L\ A\ \Backup Documentation\Risa-3D\TIA-222-G Mast.r3d]
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Member Code Checks Displayed (Enveloped)
Envelope Only Solution

N8

§§i\)
NN
® o

= = N N NN
© N N o G W

14

Code Check
(Env)

No Calc
>1.0
90-1.0
75-.90

50-.75
W o0-50

CENTEK Engineering, INC.

TJL

17159.07 - CTO3XC338

Struct. #1281 - Antenna Mast
Unity Check

Dec 5, 2018 at 8:29 AM

TIA-222-G Mast.r3d




Member Code Checks Displayed
Loads: LC 1, 1.2D + 1.6W (X-direction)

-4.06k

.08K/f

)

.058Kk/f

CENTEK Engineering, INC.

TJL

17159.07 - CTO3XC338

Struct. #1281 - Antenna Mast
LC #1 Loads

Dec 5, 2018 at 8:30 AM

TIA-222-G Mast.r3d




Code Check

Member Code Checks Displayed
Results for LC 1, 1.2D + 1.6W (X-direction)
Reaction and Moment Units are k and k-ft

(Lc1)

No Calc
>1.0
90-1.0
75-.90

50-.75
W o0-50

CENTEK Engineering, INC.

TJL

17159.07 - CTO3XC338

Struct. #1281 - Antenna Mast
LC #1 Reactions and Deflected Shape

Dec 5, 2018 at 8:31 AM

TIA-222-G Mast.r3d




Member Code Checks Displayed
Loads: LC 2, 0.9D + 1.6W (X-direction)

-3.045k

.08K/f

)

.058KIf

.

CENTEK Engineering, INC.

TJL

17159.07 - CTO3XC338

Struct. #1281 - Antenna Mast
LC #2 Loads

Dec 5, 2018 at 8:30 AM

TIA-222-G Mast.r3d




Code Check

Member Code Checks Displayed
Results for LC 2, 0.9D + 1.6W (X-direction)
Reaction and Moment Units are k and k-ft

\5.6

14.2

(Lc2)

No Calc
>1.0
90-1.0
75-.90

50-.75
W o0-50

CENTEK Engineering, INC.

TJL

17159.07 - CTO3XC338

Struct. #1281 - Antenna Mast
LC #2 Reactions and Deflected Shape

Dec 5, 2018 at 8:32 AM

TIA-222-G Mast.r3d




Member Code Checks Displayed
Loads: LC 3, 1.2D + 1.0Di + 1.0Wi (X-direction)

-6.316k

- 172K/}

CENTEK Engineering, INC.

TJL

17159.07 - CTO3XC338

Struct. #1281 - Antenna Mast
LC #3 Loads

Dec 5, 2018 at 8:30 AM

TIA-222-G Mast.r3d




Code Check

Member Code Checks Displayed
Results for LC 3, 1.2D + 1.0Di + 1.0Wi (X-direction)
Reaction and Moment Units are k and k-ft

N8

S}

55.8

(LC3)

No Calc
>1.0
90-1.0
75-.90

50-.75
W o0-50

CENTEK Engineering, INC.

TJL

17159.07 - CTO3XC338

Struct. #1281 - Antenna Mast
LC #3 Reactions and Deflected Shape

Dec 5, 2018 at 8:32 AM

TIA-222-G Mast.r3d




Member Code Checks Displayed
Loads: LC 4, 1.2D + 1.6W (Z-direction)

-4.06k

311k

5.277k

.09K/ft

.086k/ft

1058Kk/ft

o
@
Zz
_‘2§S§§§§§§\\\ LLBLBLBLBRBBRRRNRN

CENTEK Engineering, INC.

TJL

17159.07 - CTO3XC338

Struct. #1281 - Antenna Mast
LC #4 Loads

Dec 5, 2018 at 8:30 AM

TIA-222-G Mast.r3d




Code Check

Member Code Checks Displayed
Results for LC 4, 1.2D + 1.6W (Z-direction)
Reaction and Moment Units are k and k-ft

0.5
~
.3, 20
0-.3
-5
0
0.5
~
3 ” 17
0-.3
-5
0
2 5
0
1.5, 13
-3 1
0
6 9
0
5.6
™
|
,1?,(
18.9

(LC4)

No Calc
>1.0
90-1.0
75-.90

50-.75
W o0-50

CENTEK Engineering, INC.

TJL

17159.07 - CTO3XC338

Struct. #1281 - Antenna Mast
LC #4 Reactions and Deflected Shape

Dec 5, 2018 at 8:33 AM

TIA-222-G Mast.r3d




Member Code Checks Displayed
Loads: LC 5, 0.9D + 1.6W (Z-direction)

-3.045k

3.11k

5.277k

.09K/ft

.086k/ft

t

LB LRRNRN

g\

1058Kk/ft

-.023k/ff

CENTEK Engineering, INC.

TJL

17159.07 - CTO3XC338

Struct. #1281 - Antenna Mast
LC #5 Loads

Dec 5, 2018 at 8:30 AM

TIA-222-G Mast.r3d




Code Check

Member Code Checks Displayed
Results for LC 5, 0.9D + 1.6W (Z-direction)
Reaction and Moment Units are k and k-ft

°N8
0.8
4 26
16.7_-0-4 8
-8
0
0.5
~
3 20
0-3
-5
0
0.5
~
3 ” 17
0-3
-5
0
2 5
0
1.5, 13
-3 1
0
6 9
0
5.6
—
|
1%/
14.2

(LC5)

No Calc
>1.0
90-1.0
75-.90

50-.75
W o0-50

CENTEK Engineering, INC.

TJL

17159.07 - CTO3XC338

Struct. #1281 - Antenna Mast
LC #5 Reactions and Deflected Shape

Dec 5, 2018 at 8:33 AM

TIA-222-G Mast.r3d




Member Code Checks Displayed
Loads: LC 6, 1.2D + 1.0Di + 1.0Wi (Z-direction)

-6.316k

- 217K/}

1017k/ft

-019K/ft 013k/ft
25

- 172k/4}

~03k/ 012101t
N1

CENTEK Engineering, INC.

TJL

17159.07 - CTO3XC338

Struct. #1281 - Antenna Mast
LC #6 Loads

Dec 5, 2018 at 8:31 AM

TIA-222-G Mast.r3d




Member Code Checks Displayed
Results for LC 6, 1.2D + 1.0Di + 1.0Wi (Z-direction)
Reaction and Moment Units are k and k-ft

N8
0.2
1 26
0-.1 8
-2
0
of 14
_
28.1
0 [Aes
0
0.1
~
A 20
0-.1
1
0
0.1
~
A M 17
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1
0
1 5
4
0.1
3 13
0.1
1 1
0.2
2 9
0.1
1.2
)
|
,_zﬂx
55.7

Code Check
(LC6)

No Calc
>1.0
90-1.0
75-.90

50-.75
W o0-50

CENTEK Engineering, INC.

TJL

17159.07 - CTO3XC338

Struct. #1281 - Antenna Mast
LC #6 Reactions and Deflected Shape

Dec 5, 2018 at 8:34 AM

TIA-222-G Mast.r3d




Subject:

C=NT =Keaneerns

Centered on Solutions
53-3 Maorth Branford Fosd
Branfond, {T 0005

SR L EDEER e ) DO
L e R ]
F: [ M%) 4888587

Location:

Rev. 1: 2/4/19

Connection of Powermount to Tower #
1281

Greenwhich, CT

Prepared by: T.J.L. Checked by: C.A.G.
Job No. 17159.07

Powermount Connection to CL&P Tower:
Check Pipe Collar Bolts:

Reactions:
Tension = Tension := 17.5-kips
(Input From Risa-3D LC #4)
Shear = Shear := 17.5-kips
(Input From Risa-3D LC #1)
BoltData:
Bolt Type = ASTMA325
Bolt Diameter = D:= 0.75in
Number of Bolts = Np:= 4
Design Tensile Strength = Fy:= 29.8-kips
Design Shear Strength = Fy = 17.9-kips
Plate Data:
Plate Width = an = 5in
Plate Thickness = tp“ = 1-in
Distance from Bolt to Collar = dgt = 1.75in
Yield Strength = Fy = 36-ksi
Weld Data:
) 5
Weld Size = SW = —in
16
Weld Length = ly = 5&in
Number of Welds = Ny =2
Weld Strength = Fy = 70-ksi

6.3 - Powermount Connection.xmcd.xmcd Page 6.3-1

(User Input)
(User Input)
(User Input)
(User Input)

(User Input)

(User Input)
(User Input)
(User Input)

(User Input)

(User Input)
(User Input)

(User Input)

(User Input)




C _NT _K e Subject: Connection of Powermount to Tower #
e = b pioad - 1281
Centered on Solutions gotekorn.com . )
S 2 Mo Banlordhosd | Pimaaseose  Location: Greenwhich, CT
Branfond, £T 06405 Fi{ 0] A5
Prepared by: T.J.L. Checked by: C.A.G.
Rev. 1: 2/4/19 Job No. 17159.07
Shear Force = f = Shear = 4.4-kips
v Ny,
fy
Bolt Shear % of Capacity = — =24.44.%
Fy
fy
Check Bolt Shear = Bolt_Shear := if e <1.00,"OK" ,"Overstressed"
v
Bolt_Shear = "OK"
. Tension
Tension Force = fi= = 4.4-kips
Nb
fi
Bolt Tenison % of Capacity = = 14.68-%
t
fi
Check Bolt Tension = Bolt_Tension := i E < 1.00,"OK" ,"Overstressed"

Check Pipe Collar Plate:

Design Bending Strength =

Plate Section Modulus =

Plate Bending Moment =

Plate Bending Stress =

Check Pipe Collar Weld:

Design Weld Strength =

Weld Section Modulus =

WeldArea =

Plate Stress =

6.3 - Powermount Connection.xmcd.xmcd

t
Bolt_Tension = "OK"

Fp= 0.9Fy = 32.4-ksi

1 2 .3

Zp|t = 4

fyNy
M= = -dg; = 15313 in-kips

M .
fpi= 5— = 12.25ksi
z
plt
Plate_Bending = if(f,, < Fp,"OK" ,"Overstressed"

Plate_Bending = "OK"

Fy = 0.45F,, =31.5ksi

S

1 2 -3
wi= g 707 swh, = 0.921:in

2
Ay = 707-sw-l, = 1.105-in

Ny

Weld := if(fW < Fyy»"OK" ,"Overstressed")

Weld = "OK"

Page 6.3-2




Subject:

Centered on Solutions
53-3 Maorth Branford Fosd
Branfond, {T 0005

SR L EDEER e ) DO
L e R ]
F: [ M%) 4888587

Location:

Rev. 1: 2/4/19

Connection of Powermount to Tower #
1281

Greenwhich, CT

Prepared by: T.J.L. Checked by: C.A.G.
Job No. 17159.07

Check Pipe Collar to Ande Brace Bdits:

Reactions:
Axial Force in Member =
Bolt Data:
Bolt Type =
Bolt Diameter =
Number of Bolts =
Design Tensile Strength =

Design Shear Strength =

Shear Force =

Bolt Shear % of Capacity =

CheckBolt Shear =

Check Angle Brace to Tower Bolts:

Reactions:
Axial Force in Member =
BoltData:
Bolt Type =
Bolt Diameter =
Number of Bolts =
Design Tensile Strength =

Design Shear Strength =

Shear Force =

Bolt Shear % of Capacity =

CheckBolt Shear =

6.3 - Powermount Connection.xmcd.xmcd

Axial := 9.8-kips (Input From Risa-3D LC #1)
ASTMA325 (User Input)
D:= 0.75in (User Input)
Np =1 (User Input)
Fy = 29.8-kips (User Input)
Fy = 17.9-kips (User Input)
. Axial 9.8k

v = 9.8-kips

Np

fy

— =54.75%

Fy

f
v
Bolt_Shear := i{F <1.00,"OK" ,"Overstressed"]

\

Bolt_Shear = "OK"

Axial := 9.8-kips (Input From Risa-3D LC #1)
ASTMA325 (User Input)
D := 0.625:in (User Input)
Np =1 (User Input)
Fy = 20.7-kips (User Input)
Fy = 12.4-kips (User Input)
. Axial 9.8k

v = 9.8-kips

Np

fy

— =79.03-%

Fy

f
v
Bolt_Shear := if(F <1.00,"OK" ,"Overstressed"]

v

Bolt_Shear = "OK"

Page 6.3-3




Subject:

Centered on Solutions
53-3 Maorth Branford Fosd
Branfond, {T 0005

SR L EDEER e ) DO
L e R ]
F: [ M%) 4888587

Location:

Rev. 1: 2/4/19

Connection of Powermount to Tower #
1281

Greenwhich, CT

Prepared by: T.J.L. Checked by: C.A.G.
Job No. 17159.07

Check Pipe Collar to Plate Brace Bolts:

Reactions:
Axial Force in Member =
Bolt Data:
Bolt Type =
Bolt Diameter =
Number of Bolts =
Design Tensile Strength =

Design Shear Strength =

Shear Force =

Bolt Shear % of Capacity =

CheckBolt Shear =

Check Plate Brace to Tower Bolts:

Reactions:
Axial Force in Member =
BoltData:
Bolt Type =
Bolt Diameter =
Number of Bolts =
Design Tensile Strength =

Design Shear Strength =

Shear Force =

Bolt Shear % of Capacity =

CheckBolt Shear =

6.3 - Powermount Connection.xmcd.xmcd

Axial := 16.7-kips

ASTMA325
D:= 0.75in
Nb =2

Fy:= 29.8-kips

F, = 17.9-kips

‘- Axial
v
Np

fy

= 46.65-%
FV

(Input From Risa-3D LC #4)

(User Input)
(User Input)
(User Input)
(User Input)

(User Input)

= 8.4-kips

f
v
Bolt_Shear := i{F <1.00,"OK" ,"Overstressed"]

\

Bolt_Shear = "OK"

Axial := 16.7-kips

ASTMA325
D:= 0.625-in
Nb =1

Fy:= 20.7-kips

Fy = 24.9-kips

Axial
fy=
b

fy

— = 67.07-%
FV

(Input From Risa-3D LC #4)

(User Input)
(User Input)
(User Input)
(User Input)

(User Input) (Boltisin Double Shear)

= 16.7-kips

f
v
Bolt_Shear := i{F <1.00,"OK" ,"Overstressed"]

\

Bolt_Shear = "OK"

Page 6.3-4




Subject:

Centered on Solutions
53-3 Maorth Branford Fosd
Branfond, {T 0005

SR L EDEER e ) DO
L e R ]
F: [ M%) 4888587

Location:

Rev. 0: 12/4/18

Load Analysis of Equipment on Structure #

1281

Greenwich, CT

Prepared by: T.J.L Checked by: C.A.G.

Job No. 17159.07

Basic Components
Heawy Wind Pressure =
Basic Windspeed =
Radial Ice Thickness=
Radial Ice Density=
Factors for Extreme Wind Calculation
Elevation of Top of MastAbove Grade =
Multiplier Gust Response Factor =

NESC Factor =

Importance Factor =

Velocity Pressure Coefficient=

Exposure Factor =

Response Term =

Gust Response Factor =

Wind Pressure =

Shape Factors

Shape Factor for Round Members =
Shape Factor for Flat Members =
Shape Factor for Coax CablesAttached to Qutside ofPole =

Overload Factors

Overload Factors forWind Loads:
NESC Heavy Loading =
NESC Extreme Loading =

Overload Factors for VerticalLoads:

NESC Heavy Loading =
NESC Extreme Loading =

NESC Load Calculations.xmcd

p:= 4.00 psf (User Input NESC 2007 Figure 250-1 & Table 250-1)
V=110 mph  (User Input NESC 2007 Figure 250-2(¢) )

Ir:= 0.50 in (User Input)

Id:= 56.0 pcf  (User Input)

TME = 148 ft  (User Input)

m:=1.25 (User Input - Only for NESC Extreme wind case)
kv = 1.43 (User Input from NESC 2007 Table 250-3 equation)
1:=1.0 (User Input from NESC 2007 Section 250.C.2)

TME 95
Kz = 2.01| —— =1.375

(NESC 2007 Table 250-2)
900
1
7
Es:= 0.346| —————| =0.296 (NESC 2007 Table 250-3)
(0.67-TME)
Bs = 0799 (NESC 2007 Table 250-3)
TME
1+0.375——
220
1
1+ \2.7-Es-Bs 2
Grf==—""——— 7= =0.838 (NESC 2007 Table 250-3)
kv2
2 )
qz:= 0.00256-Kz-V"-Grf1 = 35.7 ps  (NESC 2007 Section 250.C.2)

NUS Design Criteria Issued Apri 12,2007

Cdg:=13 (User Input)
Cdp =16 (User Input)
Cdgoay = 1-45 (User Input)

NU Design Criteria Table

25 (User Input)  Applyin Risa-3D Analysis
10 (User Input)  Applyin Risa-3D Analysis
15 (User Input)  Applyin Risa-3D Analysis
10 (User lnput)  Applyin Risa-3D Analysis
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Subject:

Coanlerad on Solutions

LW Tl Cel e P 1 . .
-2 Morth Branford Rosd P 8 Location:
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Rev. 0: 12/4/18

Load Analysis of Equipment on Structure #

1281

Greenwich, CT

Prepared by: T.J.L Checked by: C.A.G.

Job No. 17159.07

Development of Wind & Ice Load on Antennas

Antenna Data:
Antenna Model =
Antenna Shape =
Anterna Heght=

Antenna Width =
Antenna Thickness =
Antenna Weight =

Number of Antennas =

Gravity Load (without ice)

Weight ofAll Antennas=

Gravity Load (ice only)

Volume of Each Antenna =

Volume of lce on EachAntenna =

Weight of Ice on Each Antenna =

Weightof Ice onAll Artennas =

Wind Load (NESC Heavy)

Assumes Maximum Possible Wind Pressure
Applied to all Antennas Simultaneously

SurfaceAreafor One Antenna w/ Ice =

Antenna Projected Surface Areaw/ ke =

Total Antenna Wind Forcew/ Ice =

Wind Load (NESC Extreme)

Assumes Maximum Possible Wind Pressure
Applied to all Antennas Simultaneously

SurfaceArea for One Antenna =

Antenna Projected Surface Area =

TotalAntennaWind Force=

NESC Load Calculations.xmcd

(Sprint)

Commscope DHHTT65B-3XR

Flat (User Input)
Lont= 721 in (User Input)
Want= 119 in (User Input)
Tant=71 in (User Input)
WTgpnt:= 46 lbs (User Input)
Ngnt=3 (User Input)

Wiant1 = WTgntNant = 138

Vant = Lant Want Tant = 6092

Vice= (Lant * 211)(Want + 21r)(Tang + 21r) = Vant = 1546

Vice

W = ——1d=50
ICEant 1728

Wiice ant1 = WicEant Nant = 150

Lot + 2:0r)- (W5t + 2:18
ey 21 21

=6.5

AlcEant = SAICEant Nant = 19-6

Fiant1 = P-Cdp-AjcEant = 126

SA . Lant Want
ant™ 144

Aant:= SAantNant = 17-9

=6

Fant1 = 92-Cdg-Agnym = 1275

Page 7.0-2
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Ibs

Ibs

BLC2

BLC3

BLC4

BLC5




Subject:
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Location:

Rev. 0: 12/4/18

Load Analysis of Equipment on Structure #

1281

Greenwich, CT

Prepared by: T.J.L Checked by: C.A.G.

Job No. 17159.07

Development of Wind & Ice Load on Antennas

Antenna Data:
Antenna Model =
Antenna Shape =
Anterna Heght=

Antenna Width =
Antenna Thickness =
Antenna Weight =

Number of Antennas =

Gravity Load (without ice)

Weight ofAll Antennas=

Gravity Load (ice only)

Volume of Each Antenna =

Volume of lce on EachAntenna =

Weight of Ice on Each Antenna =

Weightof Ice onAll Artennas =

Wind Load (NESC Heavy)

Assumes Maximum Possible Wind Pressure
Applied to all Antennas Simultaneously

SurfaceAreafor One Antenna w/ Ice =

Antenna Projected Surface Areaw/ ke =

Total Antenna Wind Forcew/ Ice =
Wind Load (NESC Extreme)

Assumes Maximum Possible Wind Pressure
Applied to all Antennas Simultaneously

SurfaceArea for One Antenna =

Antenna Projected Surface Area =

TotalAntennaWind Force=

NESC Load Calculations.xmcd

(Sprint)

RFS KIT-F DO9R6004/1C- DL Diplexer

Flat (User Input)
Lont=58 in (User Input)
Wgnt= 6.5 in (User Input)
Tant=46 in (User Input)
WTgnt=7 Ibs (User Input)
Ngnt=3 (User Input)

Wiant2 = WTgnt Nant = 21

Vant= LantWant Tant = 173

Vice= (Lant + 211)(Want + 21r)(Tang + 21r) = Vant = 112

Vice

w =——:Id=4
ICEant 1728

Wiice.ant2 = WicEant Nant = 11

Lot + 2:0r)- (W50t + 2218
SA|CEant = ( o )1‘54 o )

=04

AicEant = SAicEant Nant = 11

Fiant2 = P-Cdp-AjcEant = 7

Lant Want
SA —_—

= =03
ant 144

Aant:= SAgntNant = 0-8

Fant2 = qZCdFAantm = 56
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Centered on Solutions
53-3 Maorth Branford Fosd
Branfond, T 05
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Location:

Rev. 0: 12/4/18

Load Analysis of Equipment on Structure #

1281

Greenwich, CT

Prepared by: T.J.L Checked by: C.A.G.

Job No. 17159.07

Development of Wind & Ice Load on Antennas

Antenna Data:
Antenna Model =
Antenna Shape =
Anterna Heght=

Antenna Width =
Antenna Thickness =
Antenna Weight =

Number of Antennas =

Gravity Load (without ice)

Weight ofAll Antennas=

Gravity Load (ice only)

Volume of Each Antenna =

Volume of lce on EachAntenna =

Weight of Ice on Each Antenna =

Weightof Ice onAll Artennas =
Wind Load (NESC Heavy)

Assumes Maximum Possible Wind Pressure
Applied to all Antennas Simultaneously

SurfaceAreafor One Antenna w/ Ice =

Antenna Projected Surface Areaw/ e =

Total Antenna Wind Forcew/ Ice =

Wind Load (NESC Extreme)

Assumes Maximum Possible Wind Pressure
Applied to all Antennas Simultaneously

SurfaceArea for One Antenna =

Antenna Projected Surface Area =

TotalAntennaWind Force=

NESC Load Calculations.xmcd

(Sprint)

CCIDPO-7126Y-0-T1 Diplexer

Flat (User Input)
Lont=7.94 in (User Input)
Wgnt = 5.94 in (User Input)
Tant=4.07 in (User Input)
WTgnt=8 Ibs (User Input)
Ngnt=3 (User Input)

Wiant3 = WTant Nant = 24

Vant= LantWant Tant = 192

Vice'= (Lant * 211)(Want + 21r)(Tang + 21r) = Vant = 123

Vice

w =——-Id=4
ICEant 1728

Wiice.ant3 = WicEant Nant = 12

(Lant * 21r)-(Want + 2)

SA = =04
ICEant 144

AicEant = SAicEant Nant = 1-3

Fiant3 = P-Cdp-AjcEant = 8

SA . Lant Want
ant™ 144

Aant:= SAantNant = 1

=03

Fant3 = qZCdFAantm =70
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Rev. 0: 12/4/18

Greenwich, CT

Prepared by: T.J.L Checked by: C.A.G.
Job No. 17159.07

Development of Wind & Ice Load on Platform

Platform Data:

Platform Model =

Platform Shape =

Platform Area =

Platform Areaw/Ice=

Platform W eight =

Platform Weight w/lce =

Wind Load (NESC Extreme)

Total Platform Wind Force =

Wind Load (NESC Heavy)

Total Platform Wind Force w/ Ice =

Gravity Load (without ice)

Weight of Platform =

Gravity Load (ice only)

Weight of Ice on Platform =

NESC Load Calculations.xmcd

(Sprint)

FWT 14' Low Profile Platform
w/ Handrail

Flat

Ap” =22 sqft
AICEpIt =26 sqft
WTpIt = 3200 lbs

WTICEpIt =4500 Ibs

Frntt = 92 Cdg-Apem = 1570

Fimnt1 = PCAe-AicEpit = 166

Wtengq = Wy = 3200

Wice. mnt1 = WTicgpit = WTpjt = 1300

Page 7.0-5

(User Input)

(User Input)

(User Input from FWT design calcs)

(User Input from FWT design calcs)

(User Input from FWT design calcs)

(User Input from FWT design calcs)

Ibs

Ibs

Ibs

Ibs
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Location:

Rev. 0: 12/4/18

Load Analysis of Equipment on Structure #

1281

Greenwich, CT

Prepared by: T.J.L Checked by: C.A.G.

Job No. 17159.07

Development of Wind & Ice Load on Antennas

Antenna Data:
Antenna Model =
Antenna Shape =
Anterna Heght=

Antenna Width =
Antenna Thickness =
Antenna Weight =

Number of Antennas =

Wind Load (NESC Extreme)

Assumes Maximum Possible Wind Pressure
Applied to all Antennas Simultaneously

SurfaceArea for One Antenna =

Antenna Projected Surface Area =

TotalAntennaWind Force=
Wind Load (NESC Heavy)

Assumes Maximum Possible Wind Pressure
Applied to all Antennas Simultaneously

SurfaceAreafor One Antenna w/ Ice =

Antenna Projected Surface Areaw/ ke =

Total Antenna Wind Forcew/ Ice =

Gravity Load (without ice)

Weight ofAll Antennas=

Gravity Load (ice only)

Volume of Each Antenna =

Volume of lce on EachAntenna =

Weight of Ice on Each Antenna =

Weightof Ice onAll Artennas =

NESC Load Calculations.xmcd

Andrew HBXX-6516DS (Verizon)
Flat (User Input)
Lynt=50.9 in (User Input)
Wynt= 12 in (User Input)
Tont=65 in (User Input)
WT = 31 Ibs (User Input)
Ngnt=3 (User Input)
SA_.: Lant Want 42
ant™ 144 7

Aant= SAgntNant = 127

Fanta = 92 Cdp-Agnem = 908

SA|cEant = w =47

AicEant = SAiceant Nant = 141

Fiants = PCdp-Ajceant = 90

Wtanta = (WTant' Nant) =93

\% L

ant WV

T 3970

ant™ ant 'ant=

Vige'= (Lant+ 1)(Want+ 1)~(Tant+ 1) = Vgnt = 1090

W : Vice Id= 35
ICEant — 1728 -

Wtice ant4 = WicEant Nant = 106
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Location:

Rev. 0: 12/4/18

Load Analysis of Equipment on Structure #
1281

Greenwich, CT

Prepared by: T.J.L Checked by: C.A.G.
Job No. 17159.07

Development of Wind & Ice Load on Antennas

Antenna Data:

Antenna Model =
Antenna Shape =
Anterna Heght=
Antenna Width =
Antenna Thickness =
Antenna Weight =

Number of Antennas =

Wind Load (NESC Extreme)

Assumes Maximum Possible Wind Pressure
Applied to all Antennas Simultaneously

SurfaceArea for One Antenna =

Antenna Projected Surface Area =

TotalAntennaWind Force=
Wind Load (NESC Heavy)

Assumes Maximum Possible Wind Pressure
Applied to all Antennas Simultaneously

SurfaceAreafor One Antenna w/ Ice =

Antenna Projected Surface Areaw/ ke =

Total Antenna Wind Forcew/ Ice =

Gravity Load (without ice)

Weight ofAll Antennas=

Gravity Load (ice only)

Volume of Each Antenna =

Volume of lce on EachAntenna =

Weight of Ice on Each Antenna =

Weightof Ice onAll Artennas =

NESC Load Calculations.xmcd

Andrew SBNHH-1D65B (Verizon)
Flat (User Input)
Lont=72.0 in (User Input)
Want =119 in (User Input)
Tont=71 in (User Input)
WTnt= 41 Ibs (User Input)
Ngnt=3 (User Input)
Lant Want o
SAant = T =6
Aant = SAant'Nant =17.9 sf
Fants = 92 Cdg-Agpym = 1274 Ibs
(Lant+ 1)~(Want+ 1) B
SAICEant™= —— 444 - 0P
Aiceant = SAicEantNant = 19-6 sf
Fignts = P-Cde-A|cEant = 126 Ibs
Wi, s = (WTant~Nant) =123 lbs
Vant= LantWant Tant = 6083 cuin
Vice = (Lant * 1)(Want+ 1).(Tant+ 1) = Vgt = 1544 cuin
Vice b
WICEantﬁ= ﬁ|d=50 S
Wtice ant5 = WicEant Nant = 150 lbs
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Centered on Solulions ™ wewcentekeng com
53-3 Maorth Branford Fosd P 00 S A
Branfond, T 05 Fif 2] 4882587

Location:

Rev. 0: 12/4/18

Load Analysis of Equipment on Structure #

1281

Greenwich, CT

Prepared by: T.J.L Checked by: C.A.G.

Job No. 17159.07

Development of Wind & Ice Load on Antennas

Antenna Data:
Antenna Model =
Antenna Shape =
Anterna Heght=

Antenna Width =
Antenna Thickness =
Antenna Weight =

Number of Antennas =

Wind Load (NESC Extreme)

Assumes Maximum Possible Wind Pressure
Applied to all Antennas Simultaneously

SurfaceArea for One Antenna =

Antenna Projected Surface Area =

TotalAntennaWind Force=
Wind Load (NESC Heavy)

Assumes Maximum Possible Wind Pressure
Applied to all Antennas Simultaneously

SurfaceAreafor One Antenna w/ Ice =

Antenna Projected Surface Areaw/ ke =

Total Antenna Wind Forcew/ Ice =

Gravity Load (without ice)

Weight ofAll Antennas=

Gravity Load (ice only)

Volume of Each Antenna =

Volume of lce on EachAntenna =

Weight of Ice on Each Antenna =

Weightof Ice onAll Artennas =

NESC Load Calculations.xmcd

Decibel DB854DGG5ESX (Verizon)
Flat (User Input)
Lont=48.5 in (User Input)
Wgnt= 125 in (User Input)
Tont=6 in (User Input)
WTg = 185 lbs (User Input)
Ngnt=2 (User Input)
SA_.- Lant Want 42
ant™  q44 T

Aant= SAgntNgnt = 84

Fantg = 92 Cdg-Apym = 601

Aiceant = SAicEant Nant = 9-3

Fiante = PCdp-AjcEant = 59

Wiante = (WTant' Nant) =

\% L

ant W

T 3638

ant™ ant 'ant=

Vige'= (Lant+ 1)(Want+ 1)~(Tant+ 1) = Vgnt = 1040

W : Vice Id= 34
ICEant — 1728 -

Wtice ant6 = WicEant Nant = 67
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Subject:

Location:

Rev. 0: 12/4/18

Load Analysis of Equipment on Structure #
1281

Greenwich, CT

Prepared by: T.J.L Checked by: C.A.G.
Job No. 17159.07

Development of Wind & Ice Load on Antennas

Antenna Data:

Antenna Model =
Antenna Shape =
Anterna Heght=
Antenna Width =
Antenna Thickness =
Antenna Weight =

Number of Antennas =

Wind Load (NESC Extreme)

Assumes Maximum Possible Wind Pressure
Applied to all Antennas Simultaneously

SurfaceArea for One Antenna =

Antenna Projected Surface Area =

TotalAntennaWind Force=
Wind Load (NESC Heavy)

Assumes Maximum Possible Wind Pressure
Applied to all Antennas Simultaneously

SurfaceAreafor One Antenna w/ Ice =

Antenna Projected Surface Areaw/ ke =

Total Antenna Wind Forcew/ Ice =

Gravity Load (without ice)

Weight ofAll Antennas=

Gravity Load (ice only)

Volume of Each Antenna =

Volume of lce on EachAntenna =

Weight of Ice on Each Antenna =

Weightof Ice onAll Artennas =

NESC Load Calculations.xmcd

Antel BXA-70063-6CF (Verizon)

Flat (User Input)

Lant= 71 in (User Input)

Wopt= 112 in (User Input)

Tont=52 in (User Input)

WT, =17 Ibs (User Input)

Ngpt=1 (User Input)

SA . Lant Want 55 o
ant™  q44 7

Aant = SAgntNgnt = 5-5 sf

Fant7 = 92 Cdp-Agnem = 394 Ibs

(Lant+ 1)~(Want+ 1) B

SAICEant= —— 444 -~ &1

AlcEant = SAiCEant Nant = 6-1 sf

Fignt7 = P-Cdp-A|cEant = 39 lbs

Wgngz = (WTant Nant) = 17 Ibs

Vant= LantWant Tant = 4135 cuin

Vice= (Lant+ 1)(Want+ 1)'(Tant+ 1) - Vgnt= 1311 cuin

W ~ oo Id= 42 bs
ICEant = 708 "~

Wtice ant7 = WicEant Nant = 42 Ibs
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Centered on Solulions ™ wewcentekeng com
53-3 Maorth Branford Fosd P 00 S A
Branfond, T 05 Fif 2] 4882587

Location:

Rev. 0: 12/4/18

Load Analysis of Equipment on Structure #

1281

Greenwich, CT

Prepared by: T.J.L Checked by: C.A.G.

Job No. 17159.07

Development of Wind & Ice Load on Antennas

Antenna Data:
Antenna Model =
Antenna Shape =
Anterna Heght=

Antenna Width =
Antenna Thickness =
Antenna Weight =

Number of Antennas =

Wind Load (NESC Extreme)

Assumes Maximum Possible Wind Pressure
Applied to all Antennas Simultaneously

SurfaceArea for One Antenna =

Antenna Projected Surface Area =

TotalAntennaWind Force=
Wind Load (NESC Heavy)

Assumes Maximum Possible Wind Pressure
Applied to all Antennas Simultaneously

SurfaceAreafor One Antenna w/ Ice =

Antenna Projected Surface Areaw/ e =

Total Antenna Wind Forcew/ Ice =

Gravity Load (without ice)

Weight of All Antennas=

Gravity Load (ice only)

Volume of Each Antenna =

Volume of lce on EachAntenna =

Weight of Ice on Each Antenna =

Weightof Ice onAll Artennas =

NESC Load Calculations.xmcd

RFS FDAP5002/2C-3L Diplexer (Verizon)
Flat (User Input)
Lant =6.5 in (User Input)
Wgnt= 8.3 in (User Input)
Tont=33 in (User Input)
WTant =7 Ibs (User Input)
Ngnt = 6 (User Input)
SA . LantWant 0.4

ant™  q4q T
Aant= SAgntNant = 22
Fantg = 4z Cdp-Agnym = 160

(Lant+ 1)~(Want+ 1)

SA|CEant = T 14 - 0.5

AlcEant = SAiCEant Nant = 2-9

Fiantg = P-Cdp-AjcEant = 19

Wiantg = (WTant' Nant) =42

Vant= LantWant Tant = 178

Vige= (Lant+ 1)(Want+ 1).(Tant+ 1) ~Vgnt = 122

Vice

w =——:I1d=4
ICEant 1728

Wiice.ants = WicEant Nant = 24
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53-3 Maorth Branford Fosd
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Location:

Rev. 0: 12/4/18

Load Analysis of Equipment on Structure #
1281

Greenwich, CT

Prepared by: T.J.L Checked by: C.A.G.
Job No. 17159.07

Development of Wind & Ice Load on Antennas

Antenna Data:
Antenna Model =
Antenna Shape =
Anterna Heght=

Antenna Width =
Antenna Thickness =
Antenna Weight =

Number of Antennas =

Wind Load (NESC Extreme)

Assumes Maximum Possible Wind Pressure
Applied to all Antennas Simultaneously

SurfaceArea for One Antenna =

Antenna Projected Surface Area =

TotalAntennaWind Force=
Wind Load (NESC Heavy)

Assumes Maximum Possible Wind Pressure
Applied to all Antennas Simultaneously

SurfaceAreafor One Antenna w/ Ice =

Antenna Projected Surface Areaw/ ke =

Total Antenna Wind Forcew/ Ice =

Gravity Load (without ice)

Weight ofAll Antennas=

Gravity Load (ice only)

Volume of Each Antenna =

Volume of lce on EachAntenna =

Weight of Ice on Each Antenna =

Weightof Ice onAll Artennas =

NESC Load Calculations.xmcd

RFSATSBT-TOP-FM4G Bias Tee (Verizon)
Flat (User Input)
Lgnt=5.63 in (User Input)
Wagnt=3.7 in (User Input)
Tant=20 in (User Input)
WTant:= 2 Ibs (User Input)
Nant:= 3 (User Input)
Lant Want «
SAgnt= T =01
Aant = SAgntNant = 04 sf
Fantg = 4z Cdp-Agpym = 31 lbs
(LantJr 1)'(WantJr 1) o
SA|CEant = DY 0.2
AlcEant = SAiCEant Nant = 0-6 sf
Fiantg = P-Cdp-AlcEant = 4 lIbs
Wiantg = (WTant' Nant) =6 Ibs
Vant = Lant Want Tant = 42 cuin
Vige= (Lant+ 1)(Want+ 1).(Tant+ 1) ~ Vgt =52 cuin
Vi
WiCEant = J7,514=2 lIbs
Wtice anto = WicEant'Nant = 3 Ibs
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Location:

Rev. 0: 12/4/18

Load Analysis of Equipment on Structure #
1281

Greenwich, CT

Prepared by: T.J.L Checked by: C.A.G.
Job No. 17159.07

Development of Wind & Ice Load on Platform

Platfom Data:
Platform Model = T-Arm Coloc aion Mount
Platform Shape = Flat

Platform Area = Apit = 10.65 sqft

PlatiormArea w/Ice= AjcEpit= 137 sqft

Platform W eight = WT = 750 Ibs

pl

Platform Weight w/ lce = WTcgpit = 950 Ibs

Wind Load (NESC Extreme)

Total Platform Wind Force =

Wind Load (NESC Heavy)

Total Platform Wind Force w/ Ice =
Gravity Load (without ice)
Weight of Platform =

Wi nepi= WTpp = 750

Gravity Load (ice only)

Weight of Ice on Platform =

NESC Load Calculations.xmcd Page 7.0-12

Fimnt2 = PCdp-A|cgplt = 88

Wiice. mnt2 = WTicepit = WTpit = 200

(User Input)

(User Input)

(User Input)

(User Input)

(User Input)

(User Input)

Ibs

Ibs

Ibs

Ibs
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Centered on Solulions ™ wewcentekeng com
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Location:

Rev. 0: 12/4/18

Load Analysis of Equipment on Structure #

1281

Greenwich, CT

Prepared by: T.J.L Checked by: C.A.G.

Job No. 17159.07

Development of Wind & Ice Load on Antennas

Antenna Data:
Antenna Model =
Antenna Shape =
Anterna Heght=

Antenna Width =
Antenna Thickness =
Antenna Weight =

Number of Antennas =

Gravity Load (without ice)

Weight ofAll Antennas=

Gravity Load (ice only)

Volume of Each Antenna =

Volume of lce on EachAntenna =

Weight of Ice on Each Antenna =

Weightof Ice onAll Artennas =

Wind Load (NESC Extreme)

Assumes Maximum Possible Wind Pressure
Applied to all Antennas Simultaneously

SurfaceArea for One Antenna =

Antenna Projected Surface Area =

TotalAntennaWind Force=
Wind Load (NESC Heavy)

Assumes Maximum Possible Wind Pressure
Applied to all Antennas Simultaneously

SurfaceAreafor One Antenna w/ Ice =

Antenna Projected Surface Areaw/ ke =

Total Antenna Wind Forcew/ Ice =

NESC Load Calculations.xmcd

Kathrein 840-10520

Flat (User Input)
Lont=23.5 in (User Input)
Wgnt=10.3 in (User Input)
Tont=199 in (User Input)
WT =19 Ibs (User Input)
Ngpt=1 (User Input)

Wtant10:= WTant Nant = 19

\% L

ant W

Tont = 1428

ant™= ant’

Vice= (Lant+ 1)(Want+ 1)~(Tant+ 1) = Vgt = 482
WicEant= 77,5 1d=16

Whice ant10 = WicEant Nant = 16

LantWant
SA =

ant™ 144

Aant= SAgntNant= 1.7

1.7

Fant10= 92 Cdp-Agnt = 96

SA|cEant = w =19

Aiceant = SAiceantNant = 19

Fiant10= P-Cdp-Aicgant = 12
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Centered on Solutions
53-3 Maorth Branford Fosd
Branfond, T 05

SR L EDEER e ) DO
P {20 480580
Fif 2] 4882587

Location:

Rev. 0: 12/4/18

Load Analysis of Equipment on Structure #

1281

Greenwich, CT

Prepared by: T.J.L Checked by: C.A.G.

Job No. 17159.07

Development of Wind & Ice Load on Antenna Mounts

Mount Data:
Mount Type:
Mount Shape =
Pipe MountLength =
2inch Pipe MountLinear W eight =
Pipe Mount Outside Diameter =
Number of Mounting Pipes =
Mount Weight =
Gravity Loads (without ice)
Weight Each Pipe Mount =
Weightof All Mounts =

Gravity Load (ice)

Volume of Each Pipe =

Volume of lce on EachPipe =

W eight of Ice each mount (incl, hardware) =

Weight of Ice on All Mounts =

Wind Load (NESC Extreme Wind)
Assumes Mount is Shielded by Antenna

Mount Projected SurfaceArea =

Total Mount Wind Force =

Wind Load (NESC Heavy Wind)

Assumes Mount is Shielded by Antenna

Mount Projected Surface Area w/ Ice =

Total Mount Wind Force =

NESC Load Calculations.xmcd

SitePro Tapered Pipe Mount

Round (User Input)
Lmnt== 36 in  (User Input)
W nt = 3.66 plf  (User Input)
Dt = 2:375 in  (User Input)
Nnt =1 (User Input)

th.mnt =77 Ibs (User Input)

Lmnt

WT, . =1
mnt 12

w

mnt =

Wtz = WT, t+ Wi mnt = 88

mnt mnt' Nmn

™
—-D

\% =
mnt 4

2
mnt “Lmnt = 199

Vice= B.[(Dmnt + 2~Ir)2]~(Lmnt + 2~Ir)] ~Vipnt = 172

Vice

w =-——-1d=6

Wiice. mnt3 = (WICEmnt'Nmnt + 5) =1

Amnt = 0.0

Fmnt3 = 92Cdp-Appgm =0

AlcEmnt = 0.0

Fimnt3 = PCA-AjcEmnt = 0

Page 7.0-14
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C E N T E K engineering Subject:

Centered on Solutions
53-3 Maorth Branford Fosd
Branfond, T 05

enbekeng.com .
o~ g{ yﬂt_t;;.s.gg;;m Location:

Fi{ 0] A5

Rev. 0: 12/4/18

Load Analysis of Equipment on Structure #
1281

Greenwich, CT

Prepared by: T.J.L Checked by: C.A.G.
Job No. 17159.07

Development of Wind & Ice Load on Antenna Mounts

Mount Data:

Mount Type:

Platform Area =

Platform Areaw/Ice=

Platform W eight =

Platform Weight w/lce =

Wind Load (NESC Extreme)

Total Platform Wind Force =

Wind Load (NESC Heavy)

Total Platform Wind Force w/ Ice =

Gravity Load (without ice)

Weight of Platform =

Gravity Load (ice only)

Weight of Ice on Platform =

NESC Load Calculations.xmcd

SitePro XLD WiMax Tower Mount

Ap” =45 sqft (User Input)
AICEpIt =6 sqft (User Input)
WTpIt =160 lbs (User Input)
WTICEpIt =185 Ibs (User Input)
Frnta = 92:Cdg-Apem = 321 bs
Fimnta = P-Cde-Ajcgpit = 38 Ibs
Wty neg = WTp = 160 Ibs
Wlice mnt4 = WTicgpit = WTpit = 25 Ibs

Page 7.0-15




C :NT :K . Subject: Load Analysis of Equipment on Structure #
— it :._J_:.I-:! I :i_._ 1281

Conlered on Solutions™  wswcentekengoom

£:1-2 Morthy Branford Foasd P 0 AR A Location: GreenWiCh1 CT
Branfond, {T 0005 Fii M%) 488258
Prepared by: T.J.L Checked by: C.A.G.
Rev. 0: 12/4/18 Job No. 17159.07
Total Equipment Loads:
Sprint @ 148-ftAGL
22t Lisas il el = (Wtanﬂ + Whice antt1 * Wtant2 * Whice ant2 * Wtanta + Whice.ant3 + Wimnt1 + Wtice.mnt1)'1'5 =7284
NESC Heavy Wind Trasnsverse = (Fiant1 + Fignto + Figntz + Fimnt1)'2'5 =768
NESC Extreme Wind Vertical = (Wtalnt1 + Wignio + Wignig + thm) = 3383
NESC Extreme Wind Trasnsverse = (Fant1 +Fant2 + Fantz + ant1) = 2971
Verizon @ 139-ftAGL
NESC Heavy Wind Vertical =

NESC_Heavy_Vert = (Wtant4 + Wice anta * Wtants + Whice ants * Wtante + Wiice.ants + Wtant7 + Whice.ant7 + Wants + Whice.ants + Wtanto + Wtice.anto

NESC_Heavy Vert = 2494

NESC Heavy Wind Trasnsverse = (Fiant4 + Fignts + Fignte + Fiant7 + Figntg *+ Fiantg *+ Fimnt2)'2'5 = 1061
NESC Extreme Wind Vertical = (Wtanta + Weants + Wiantg + Wegngz + Wigntg + Wigntg + Wy o) = 1068
NESC Extreme Wind Trasnsverse = (Fant4 *+ Fants + Fant6 * Fant7 * Fantg * Fanto *+ ant2) =
AT&T @ 70-ftAGL
NESC HeavyWind Vertical = (Wtanmo + Wtige ant10 + Wimnts + Wtice_mnt3)~1 5 =200 North Tower Leg -Alpha Sector
NESC Heavy Wind Trasnsverse = (Fialnt1 0+ Fimnt3)~2.5 =31
NESC Extreme Wind Vertical = (Wtalnt1 0+ thnt3) =107
NESC Extreme Wind Trasnsverse = (Fant1 0+ ant3) =96
) i East Tower Leg - Beta/Gamma
NESC Heavy Wind Vertical = (Wtant10:2 + Wice ant102 + Wemnta + Whice mnta) 15 = 381 Sectors
NESC Heavy Wind Trasnsverse = (Fialnt1 02+ Fimnt4)~2.5 =158
NESC Extreme Wind Vertical = (Wtant,] o2+ thnm) =198
NESC Extreme Wind Trasnsverse = (Fant,] 02+ ant4) =513

NESC Load Calculations.xmcd Page 7.0-16




— = T R Subject: Coax Cable on Powermount and Tower #
C:NT:K Hesnng 1281
Centered on Solufions™ ek Location: Greenwich, CT

L e R ]
F: [ M%) 4888587

51-2 Marth Branford Foasd
Branfond, T 05

Prepared by: T.J.L Checked by: C.A.G.

Rev. 1: 2/4/19 Job No. 17159.07
Coax Cables

Heavy Wind Pressure = p:= 4-psf (User Input)

Radial Ice Thickness= Ir= 0.5-in (User Input)

Radial Ice Density= Id := 57-pcf (User Input)

Basic Windspeed = V=110 mph  (User Input NESC 2007 Figure 250-2(e) )
Heightto Top of CoaxAbove Grade = TC:= 148 ft  (User Input)
Multiplier Gust Response Factor = m:=1.25 (User Input - Only for NESC Extreme wind case)
NESC Factor= kv = 1.43 (User Input from NESC 2007 Table 250-3 equation)
Importance Factor = 1:=1.0 (User Input from NESC 2007 Section 250.C.2)
. . 0.67TC 95
Velocity Pressure Coefficient= Kz = 2.01- 900 =1.263 (NESC 2007 Table 250-2)
1
33 7
Exposure Factor = Es:= 0.346| ——— | =0.296 (NESC 2007 Table 250-3)
(0.67-TC)
Response Term = Bs = %TC =0.799 (NESC 2007 Table 250-3)
1+ 0.375—
220
1
1+ \2.7-Es-Bs 2

Gust Response Factor = Grf==—~" — — 7= _0.838 (NESC 2007 Table 250-3)

Wind Pressure =

Shape Factor =
Overload Factor for NESC Heavy Wind Load =
Overload Factor for NESC Extreme Wind Load =
Overload Factor for NESC Heavy Vertical Load =

Overload Factor for NESC Extreme Verticd Load=

Coax Cables.xmcd.xmcd

kv

qz:= 0.00256~KZ~V2~Grf~I =328

Cd 1.6

coax =
OF yw = 2.5
OF gy = 1.0
OFyy = 15

Page 7.1-1

psf  (NESC 2007 Section 250.C.2)

(User Input)

(User Input)
(User Input)
(User Input)

(User Input)
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C=NT =Ko

Centered on Solutions
53-3 Maorth Branford Fosd
Branfond, T 05

SR L EDEER e ) DO
P {20 480580
F: [ M%) 4888587

Location:

Rev. 1: 2/4/19

Coax Cable on Powermount and Tower #
1281

Greenwich, CT

Prepared by: T.J.L Checked by: C.A.G.
Job No. 17159.07

Coax Cable within Powermount

Distance Between Coax CableAttach Pdnts =

Diameter of Coax Cable =
Weight of Coax Cable =
Number of CoaxCables =

Number of Coax Cables Exterior =
Number of Projected Coax Cables Transverse =
WindArea wih Ice Transverse =

WindArea without Ice Transverse =

IceAreaper Liner Ft=

Weightof Ice onAll Coax Cables=

Heavy Vertical Load =

Heavyy/grt = [(Ncoax'wcoax + Wice)'CoaXSpan'OFHV]

Heavy Transverse Load =

Heavyrgng = (p'ATice'Cdcoax'CoaXSpan'OFHW)

Extreme Vertical Load =

Extremey/grt = |:( Ncoax'Wcoax) -Coaxgpan OF EV]

Extreme Transverse Load =

(Below Top of Tower)
8
15
C " ft
0ax = .
SPan ™" | 59 375
29.875
325
Deoax = 1-984n
W goax = 1.04-plf
Neoax = 24
Nexoogx = 18
NPTcoax = 4

Heavyy gt = b

Extremergng = [(qz‘pSf‘AT‘Cdcoax)‘CoaXSpan‘OFEW]

Coax Cables.xmcd.xmcd

Extremey gt = Ib

Page 7.1-2

Aice = (NPTcoax Dooax + 21r) = 8.92:n

(User Input)

(User Input)
(User Input)
(User Input)

(User Input)

(User Input)

AT = (NProoay Dooax) = 7-921in

(6 Cablesinside
Powermount 18
on Exterior)

. ™ 2 2 2
Algoax = z‘[(Dcoax + 2~Ir) - Dcoax] = 0.0271t

Wice= Algoay 10-NexX oay = 27.756-plf

633
1186
1107
2323
2362
2570

200
374
349
733
746
811

Heavytgns = b

Extremergng = Ib

95

178
167
349
355
387

277
519
485
1017
1034
1125




C ENT EK gineering Subject:

Centered on Solutions™ wewcepiskengcon .
612 Motk Branford Fosd P 0 ARG Location:
Branfond, T 05 F: [ M%) 4888587

Rev. 1: 2/4/19

Coax Cable on Powermount and Tower #
1281

Greenwich, CT

Prepared by: T.J.L Checked by: C.A.G.
Job No. 17159.07

Coax Cable on Powermount

CoaxCable Span=
Diameter of Coax Cable =
Weight of Coax Cable =
Number of Coax Cables =

Number of Coax Cables Exterior =

Number of Projected Coax Cables Transverse =

WindArea wih Ice Transverse =

WindArea without Ice Transverse =

IceAreaper Liner Ft=

Weightof Ice onAll Coax Cables=

Heavy Vertical Load =

Heavyy/grt = [(Ncoax'wcoax + Wice)'CoaXSpan'OFHV]

Heavy Transverse Load =

HeavyTrans = (p'ATice'Cdcoax'CoaXSpan'OFHW)

Extreme Vertical Load =

Extremey gt = |:( Ncoax'Wcoax) “Coaxgpan OF EV]

Extreme Transverse Load =

Extremergng = [(qz‘pSf‘m‘AT‘Cdcoax)‘CoaXSpan‘OFEW]

Coax Cables.xmcd.xmcd

(Above Top of Tower)

Coaxspan = 15-ft (User Input)

Deoax = 1.98:in (User Input)

W gax = 1.04-plf (User Input)

Neoax = 18 (User Input) (6 Cablesinside
Powermount 12

Nexoax = 12 (User Input) on Exterior)

NPTcoax = 2 (User Input)

Aice = (NPTcoax Dooax + 21r) = 4.96:in

AT = (NProoay Dooay) = 3-96in

. ™ 2 2 2
Algoax = z‘[(Dcoax + 2~Ir) - Dcoax:l = 0.0271t

Wice= Aigoay 10-Nex oay = 18.504-pif
Heavyy g = 8381b

Heavytgng = 991b

Extremey /g = 2811b

Extremer 445 = 3251b




C _NT _K e Subject: Coax Cable on Powermount and Tower #
— — Ciiselids 1281
Centered on Solulions ™ wewcentekeng com I :
£1-2 Narth Branford Road P {208 0500 Location: Greenwich, CT
Branfond, {T 0005 Fif M%) 4885887
Prepared by: T.J.L Checked by: C.A.G.
Rev. 1: 2/4/19 Job No. 17159.07
Coax Cable on CL&P Tower Sprint Cables on East Leg
Distance Between Coax Cable Attach Pants = 10.25
12.775
14.025
CoaxCable Span= c 14.75 & (Useripu
oax = . ser Inp
Span | 46,585
14.625
13.29
32.5
Diameter of Coax Cable = Deoay = 1-98-in (User Input)
Weight of Coax Cable = W ooax = 1.04-plf (User Input)
Number of CoaxCables = Neoax = 12 (User Input)
Number of Projected Coax Cables Transverse = NPTcoax = 6 (User Input)

WindArea wih Ice Transverse =

WindArea without Ice Transverse =

IceAreaper Liner Ft=

Weightof Ice onAll Coax Cables=

Heavy Vertical Load =

Heavyy/grt = [(Ncoax'wcoax + Wice)'CoaXSpan'OFHV]

Heavy Transverse Load =

HeavyTrans = (p'ATice'Cdcoax'CoaXSpan'OFHW)

Extreme Vertical Load =

Extremey/grt = |:( Ncoax'Wcoax) -Coaxgpan OF EV]

Extreme Transverse Load =

Extremergng = [(qz‘pSf‘AT‘Cdcoax)‘CoaXSpan‘OFEW]

Coax Cables.xmcd.xmcd

ATice = (NPTcoachoaX + 2~Ir) =12.88-in

AT = (NProay Dooay) = 1188

. ™ 2 2 2
Algoax = z‘[(Dcoax + 2~Ir) - Dcoax:| = 0.0271t

Wige= Aigoax 1d'Ngoax = 18.504-plf
476 176
594 219
652 241
686 253
Heavyy gt = 771 Ib Heavytigns = 085 Ib
680 251
618 228
1510 558
128 532
159 664
175 728
184 766
Extremey gt = 007 Ib Extremergng = 861 Ib
183 760
166 690
406 1688

Page 7.1-4




C ENT EK gineering Subject:

Centered on Solutions™ wewcepiskengcon .
-2 Morth Branford Rosd P 8 Location:
Branfond, T 05 F: [ M%) 4888587

Rev. 1: 2/4/19

Coax Cable on Powermount and Tower #
1281

Greenwich, CT

Prepared by: T.J.L Checked by: C.A.G.
Job No. 17159.07

Coax Cable on CL&P Tower

Distance Between Coax CableAttach Pdnts =

CoaxCable Span=

Diameter of Coax Cable =
Weight of Coax Cable =

Number of CoaxCables =

Number of Projected Coax Cables Transverse =

WindArea w ith Ice Transverse =

WindArea without Ice Transverse =

IceAreaper Liner Ft=

Weightof Ice onAll Coax Cables=

Heavy Vertical Load =

Heavyy/grt = [(Ncoax'wcoax + Wice)'CoaXSpan'OFHV]

Heavy Transverse Load =

HeavyTrgng = (p'ATice'Cdcoax'CoaXSpan'OFHW)

Extreme Vertical Load =

Extremey gy = [( Ncoax'Wcoax) “CoaxganOF EV]

Extreme Transverse Load =

ExtremeTgng = [(qz'pSf'AT'Cdcoax)'CoaXSpan'OFEW]

Coax Cables.xmcd.xmcd

AT &T Cables on North Leg
10
15
CoaXSpan = 13 ft (User Input)
32
Deoax = 1-98in (User Input)
W oax = 1.04-pif (User Input)
Neoax =4 (User Input)
NPTcoax = 2 (User Input)

Atice = (NPTcoax Dooax + 21r) = 4.96:in

AT = (NPreoax Dooay) = 3-96in

. ™ 2 2 2
Aicoax = z'[(Dcoax + 2~Ir) - Dcoax:l = 0.0271t
Wice= Algoax 18Neoax = 6.168-plif

155 66
Ny 22| ! % |
eavyy /i = cavy _
Vert 201 Trans 86
496 212
42 173
Ext 62 b Ext 260 b
rem = reme =
Vert=| ., Trans = | 55
133 554

Page 7.1-5




Centek Engineering Inc, Project: "CL&P # 1281"

Tower Version 12.50, 9:29:53 AM Tuesday, December 04, 2018

Undeformed geometry displayed

15X

29P

15P

15Y
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Anchor Bolt Analysis for Tower #1281
Greenwich, CT

Prepared by: T.J.L. Checked by: C.A.G.
Job No. 17159.07

Tower Anchor bolts.xmcd.xmcd

Tower Anchor Bolt Analysis

Max Leg Reactions:

Uplift= Uplift:= 189.1-kips (User Input)
Shear = Shear := 54.2-kips (User Input)
Compression = Compression := 200.5-kips (User Input)
Anchor Bolt Data:
Use ASTMA36 (Assumed Conservative Val e - Actual Grade Unknown)
Number of Anc hor Bolts = N:=4 (User Input)
Bolt Ultimate Strength = Fu = 58ksi (User Input)
Bolt Yield Strength = Fy = 36ksi (User Input)
Diameter of Bolts = D:= 2.0in (User Input)
Threadsper Inch = n=45 (User Input)
Coefficient of Friction = p:= 0.55 (User Input)
Anchor Bolt Area:
GrossArea of Bolt= Ag = %.Dz = 3.142~in2
0.9743-in 2 2
NetArea of Bdt= An = %(D — 7j — 2.498.in (AISC 13th Ed. pg. 7-83)
n

Page 8.2-1
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Anchor Bolt Analysis for Tower #1281
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Prepared by: T.J.L. Checked by: C.A.G.
Job No. 17159.07

Check Tensie Force:

Maximum Tensile Force (GrossArea) =

Maximum Tensile Force (NetArea) =

Allowable Tension =

Applied Tension =

Check Anchor Bolt Area:

Required Area =

Provided Area =

Tower Anchor bolts.xmcd.xmcd

Page 8.2-2

Fgross.area = 1-0:(0-33Ag Fy) = 60.1-kips

Fret.area = 1-0-(0-60-AFy) = 54-kips
AllowableTension := | Foross area If Fgross.area < Fnet.area
Fret.area i Fnet.area < Fgross.area

AllowableTension = 54-kips

. Uplift .
MaxTension := T = 47.27-Kips

MaxTension
— =876%
Fnet.area
. [ MaxTension
Condition1:= iff ———— < 1.00,"OK" ,"Overstressed"
net.area

Condition1 = "OK"

Based on the ASCE 10-97 Design ofLaticed
Steel Transmission Structures

Uplift Shear 2
s1 = E + W = 8.5-in
y  Wehy
Shear — (0.3-Compression) L2
Ago = =-0.354-in
-.85-F,
y
Asprovided = AN = 10-in
A
Condition2:= i < 1.00,"OK" ,"Overstressed"
sprovided
Condition2 = "OK"
A
Condition3:= i < 1.00,"OK" ,"Overstressed"
sprovided

Condition3 = "OK"
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FOUNDATION ANALYSIS

Greenwich, CT

Prepared by: T.J.L. Checked by: C.A.G.
Job No. 17159.07

Foundation:
Input Data:
Tower Data
Shear (Compression Leg) =
Shear (Uplift Leg) =
Compression =
Uplift=

Tower Height =

Footing Data:

Depth to Bottom of Footing =
Length of Pier =
Extension of Pier Above Grade =
Width of Pier =
Depth of Soil =

Depth of Rock=

Material Properties:
Concrete Compressive Strength =
Steel Reinforcment Yield Strength =
Anchor Bolt Yield Stength =
Internal Friction Angle of Soi =
Allowable Soil Bearing Capacity =
Allowable Rock Bearing Capacity =
Unit W eight of Soil =
Unit Weight of Concrete =
UnitWeightof Rock =
Foundation Bouyancy =
Depth to Neglect=
Cohesion of Clay Type Soil =
Seismic Zone Factor =

Coeflicient of Friction Between Concrete =

Foundation.xmcd.xmcd

Shear, = 41.2-1.1-kips = 45.3-kips

comp -

Shearup

Comp := 200.5-1.1-kips = 220.6-kips

Uplift:= 189.1-1.1-kips = 208-kips

Hy = 129/t

Df = 8t

Lp = 8.5t

Lpag = 0.5t
Wp = 5t

Dyl = &1t

Drock = 12-ft

fe = 3500-psi

f, = 60000-psi
fyq:= 75000-psi
g = 30-deg

qg := 4000-psf
Grock = 50000 psf
Ysoil = 100-pcf
Yeonc = 190-pef
Yrock == 160-pcf
Bouyancy := 0
n:= 1.0-ft

c:= O-ksf

Page 8.3-1

= 54.2.1.1-kips = 59.6-kips

(User Input from PLS Tower)
(User Input from PLS Tower)
(User Input from PLS Tower)
(User Input from PLS Tower)

(User Input)

(User Input)
(User Input)
(User Input)
(User Input)
(User Input)

(User Input)

(User Input)
(User Input)
(User Input)
(User Input)
(User Input)
(User Input)
(User Input)
(User Input)
(User Input)
(User Input) (Yes=1/No=0)
(User Input)
(User Input) (Use 0 for Sandy Soil)
(User Input) (UBC-1997 Fig 23-2)

(User Input)
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RockAncha Properties:

ASTMA615 Grade 60
Bolt Ultimate Strength =
Bolt Yield Strengh =
Anchor Diameter =
Anchor Diameter =
Hole Diameter =
Grout Strength =
Distance to RockAnchor Group 1=
Number of RockAnchorsin Group 1=

Total Number of Rock Bolts =

Check Upilift:
Adjusted Concrete UnitWeight =

Adjusted Sail Unit W eight=
Weightof Concrete =
BaseArea 1 of Resisting Pyramid =
BaseArea?2 of Resisting Pyramid =

BaseArea3 of Resisting Pyramid =

Weight of Soil =

Weight of Rock =

Total Resistance =

Factor of SafetyActual =

Factor of Safety Required =

Foundation.xmcd.xmcd

Fy = 90-ksi (User Input)

Fy = 60-ksi (User Input)

drg1 = 1.128:in (User Input) (1#9and 1#11
per Rock Group)

drg = 1.41-in (User Input)

dygle = 4in (User Input)

T:= 120-psi (User Input)

Dy = 24in (User Input)

Nyq =6 (User Input)

Ngtot =8 (User Input)

o = if( Bouyancy = 1,450 ~ 62.4pCf, Vo) = 150-pof

g = if( Bouyancy = 1,g;j ~ 62.4pcf, vgo) = 100-pef
2 .
WT,:= (wp ~Lp)~~fc = 31.875kip
2 .2
By:=(Dgy:2)" = 16t
‘ 2 2
By:= [tan()(Drock 0.5)2 + Dgq 2] = 119.41¢

B3:= [tan(®g)-(Dyock 0.5 + Dygf) 2 + D .2]2 - 406717

D
soil 2 ]
WTggi = [3 .(Bz +Bg+ BZ'BB> - Wp .|_pi|.~is = 177.806-kip

rock 0-5

D
WTTOCk = [3 (81 + Bz + B1Bz>i|’\{rock = 57.324-kip

WTigti= WTg + Wi + WTgej = 267-kips

roc

WTot

Uplift

FSreq= 1.0

q

Uplift_Check := if(Fs >FS,..,"Okay", "No Good")

req’

Uplift_Check = "Okay"

Page 8.3-2
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Pp
1 2 2 sf
Area 1= A= tan(®g) Dgy” = 18.475ft
_ 2
Area2= A2:= tan( &) Dyocy Dy = 554261 sf
. . 1
Distance to Centroid 1 = Y1:= tan( @) Dy + 3 tan( ) Dg,j = 8.468t ft
. . 1
Distance to Centroid 2 = 2= o tan( ) Dyoc = 34641t ft
A1Y1+ A2:Y2
Distance from Toe to Centroid of Soil = soil = (A1Y1 + AZY2) +Wp= 9.721t ft
1 2 2
Area3= 3= tan(®g) Doc = 41.569ft sf
Area 4= A4:= W D "
S
Distance to Centroid 3 = Y3:= Wy + (@) Drock = 7-3091t ,
Distance to Centroid 4 = Y4 := a
A3Y3 + A4Y4
Distance from Toe to Centroid of Rock = rock = (A3Y3 + AdY4) = 4.471t "

Foundation.xmcd.xmcd

Page 8.3-3
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Prepared by: T.J.L. Checked by: C.A.G.
Rev. 1: 2/5/19 Job No. 17159.07
Check Oveturning:
1+ sin( @)
Coefficient of Lateral Soil Pressure = Kni=—— 2 =3
P 1 sin(«bs)
Passive Pressure = Ptop = 0= 0ksf
Ppot = KpgDf + ¢2 / Kp = 2.4-ksf
Ptop + Ppot
Pave= — 5 = 1.2ksf
A,=W,(L,—- L = 40ft2
p- p‘( P~ pag) -
Ultimate Shear = Sy= Pa\,e~Ap = 48-kip
Weight of Concrete Pad = WT, = (Wp2~L )‘”fc = 31.875-kip
) ] 3 tan(@s)
Weight of Soil Wedge at Back Face Comers = WTgp = 2| (Dsoi) g [ls = 19.707Kips
Total Weight of Soil = WTgtot = (A1 + A2)~Wp~~fS + WTgp = 56.7-kips
Total Weight of Rock = WTRtot = (A3 + A4)-Wrypoqy = 81.3kips
WP LP
Resisting Moment = My = (WTC).7 + Sy + WTstot Ysoil * WTRot Yrook = 1129-kipft
WP
Overturning Moment = Mgt = Uplift~7 + Shearup~Lp = 1027 -kip-ft
Mr
Factor of SafetyActual = FS=— =11
Mot
Factor of Safety Required = FSoq:=1.0

OverTurning_Moment_Check := if(FS >FS "Okay" ,"No Good")

req’

OverTurning_Moment_Check = "Okay"

Foundation.xmcd.xmcd Page 8.3-4
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Check Bearing Pressure:

Area ofthe Pier =

Section Modulus of Pier =

Maximum Bearing Pressure =

Check Rock Anchors:

RockAnchar Check

Polar Moment of Inertia =

Maximum Tension Force =

GrossArea of BoltGroup=

Allowable Tension =

CheckBond Strength:

Bond Strength =

Foundation.xmcd.xmcd

Shear L

comp’ -p
S

WT. + Comp

Pmax= """« = 28.588-ksf

mat

Max_Pressure_Check := if( Pmax < Gock>

"Okay" , "No Good")

Max_Pressure_Check = "Okay"

2 L2
o= (Da1 ~Na1) = 3456-in
Shearup~Lp~Da1 WT,

- = 64.2-kips
atot In atot

: Uplift
= +
Max N

(2 2 2
Agi= z.(drm +dpgp ) = 2.561-in

T AL F

all = AgFy = 153.6-kips

Titax
T

=41.8%
all

Condition™ = if{ Ty < Ty."OK","NG" )

Condition1 = "OK"

Bond_Strength := dyjje -(Drocic 0-5) 7 = 109-kips

Tax
—— =59.2.%
Bond_Strength

Condition2 = if{ Ty < Bond_Strength,"OK" ,"NG"

Condition2 = "OK"
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Augment ID: CTO3XC338Q17.1
RFDS ID: 45765

Serintvision . RF Design Sheet
Site Identification Contact i Location Details
Cascade CTO3XC338 Engineer Email Bill.M.Hastings@sprint.com Latitude 41.02971388
SMS Schedule ID 12323122 Sprint Badged RF Engineer Bill Hastings L itud -73.50835277
SMS Schedule Name DO Macro Upgrade RF Engineer Email Bill.M.Hastings@sprint.com Market Southern Connecticut
PID DOKU_CT03XC338 RF Engineer Phone 978-590-9700 Region Northeast
RRU OEM ALU RF Jonathan Hull City Greenwich
Switch OEM Alcatel Lucent RF Email Jonathan.B. Hull@Sprint.com State cT
RFDS Issue Date RF Phone 617-233-2920 Zip Code CT/06830
RFDS Revision Date 2017-11-17 00:00:00.0 . County Faifiold
RFDS Revision B CariarColnt
2500 LTE 3
Filter Analysis Complete YES 1900 LTE ! 2500MHz 3
RFDS - Issue Date AS0EVDO - 1500MHz s
Design Status Complete olce 800MHz 3
|§00 LTE 1
Project Description DO Macro Upgrade - Add 2500 MHz. 800 Voice !
UE Relay Model GPS Antenna Model
Model Number Model Number
Battery Backup Cabinet Model We|ght _(Lbs') We|ght _(Lbs-)
Di (In.) Di (In.)
Model Number UE Relay Azimuth Manufacturer
Weight (Lbs.) Manufacturer GPS Antenna needed at site
Di i (In.) UE Relay CL Height (meters)
N\ urer Model
Junction Box Model Model Number
unction Sox Yode ALU Top Hat Model Weight (Lbs)
Model Number n -
Weight (Lb Model Number Dimensions (In.)
g ,{ s Weight (Lbs.) turer
Dimensions (In.) " n
Di (In.)
Manufacturer — =
Junction Boxes needed at site —= Growth Cabinet Model
 Top Hat Quantity Model Number
BTS #2 Model - - V\(enght V(Lbs.)
Power Protection Cabinet Model Dimensions (In.)
Model Number
Weight (Lbs.) Model Number er
— o Weight (Lbs)
- Di ions (In.) BTS #1 Model
Manufacturer
Needed at si turer Model Number
ceded at site Power Protection Cabinet Weight (Lbs.)
Dimensions (In.)
facturer
Number of BTS #1

A&E Drawing Requirements |

11/15/2017 (WR): Single diplexer changed to twin diplexer.
11/03/2017 (WR): RFDS revised to replace existing NV dual band antenna with Commscope 10 port tri-band antenna and add diplexers for ground mount 1900/800/2500 RRUs.

Additional RF Notes Special Construction Requirements |

11/15/2017 (WR): Single diplexer changed to twin diplexer.
11/03/2017 (WR): RFDS revised to replace existing NV dual band antenna with Commscope 10 port tri-band antenna and add diplexers for ground mount 1900/800/2500 RRUs.

Additional RF Notes |

Keep Existing NV Antenna for 800/1900 and add 1 800/2500 antenna for LTE2.5 8T8R and enhance 2R for 800 MHz

www.sprintvision.sprint.com
Sprint Technologies
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Product Specitications COMMSCOPE

DHHTT65B-3XR

Multiband Antenna, 790-960, 2 x 1710-2180 and 2 x 2490-2690 MHz, 65° horizontal
beamwidth, internal electrical tilt with individual tilt available for the 850 MHz band,
1900 MHz bands and 2500 MHz bands.

Electrical Specifications

Frequency Band, MHz 790-896 870-960 1710-1880 1850-1990 1920-2180 2490-2690
7-16 DIN 7-16 DIN 7-16 DIN 7-16 DIN 7-16 DIN 4.1-9.5 DIN
Connector Interface Female Female Female Female Female Female
Connector Location Bottom Bottom Bottom Bottom Bottom Bottom
Gain, dBi 15.5 15.5 17.3 17.4 17.5 17.2
Beamwidth, Horizontal, degrees 64 63 71 69 66 60
Beamwidth, Vertical, degrees 11.2 10.3 5.6 5.4 5.1 4.3
Beam Tilt, degrees 0-10 0-10 0-8 0-8 0-8 0-8
USLS (First Lobe), dB 15 16 15 16 15 18
Front-to-Back Ratio at 180°, dB 28 31 31 29 25 26
CPR at Boresight, dB 20 19 20 20 18 16
CPR at Sector, dB 9 9 9 9 7 4
Isolation, dB 25 25 25 25 25 25
Isolation, Intersystem, dB 30 30 30 30 30 30
VSWR | Return Loss, dB 1.5 14.0 1.5] 14.0 1.5] 14.0 1.5 14.0 1.5] 14.0 1.5] 14.0
PIM, 3rd Order, 2 x 20 W, dBc -153 -153 -153 -153 -153 -150
Input Power per Port, maximum, 350 350 300 300 300 250
Polarization +45° +45° +45° +45° +45° +45°
Impedance 50 ohm 50 ohm 50 ohm 50 ohm 50 ohm 50 ohm

Electrical Specifications, BASTA*

Frequency Band, MHz 790-896 870-960 1710-1880 1850-19901920-21802490-2690
Gain by all Beam Tilts, average, dBi 15.0 15.1 17.0 17.1 17.1 17.1
Gain by all Beam Tilts Tolerance, dB +0.4 +0.3 +0.3 +0.3 +0.3 +0.6
0°|15.0 0°]15.0 0°] 16.8 0°]17.0 0°]17.0 0°]17.1
Gain by Beam Tilt, average, dBi 5°15.1 5°]15.1 4°1]17.0 4°117.1 4°]17.1 40°1]17.2
10°]15.0 10°| 15.0 8°]17.0 8°|17.1 8°|17.1 8°]17.0
Beamwidth, Horizontal Tolerance, degrees +2.5 +1.8 +3.2 +2.7 +5 +6.6
Beamwidth, Vertical Tolerance, degrees +0.8 +0.6 +0.2 +0.2 +0.4 +0.3
USLS, beampeak to 20° above beampeak, dB 16 17 16 17 16 19
Front-to-Back Total Power at 180° + 30°, dB 24 26 26 25 23 23
CPR at Boresight, dB 21 20 22 22 21 16
CPR at Sector, dB 9 10 13 10 8 5

* CommScope® supports NGMN recommendations on Base Station Antenna Standards (BASTA). To learn more about the benefits of BASTA,
download the whitepaper Time to Raise the Bar on BSAs.

General Specifications

Antenna Brand Andrew®

Antenna Type DualPol® multiband with internal RET

Band Multiband

Brand DualPol®
©2016 CommScope, Inc. All rights reserved. All rademarks identified by ® or ™ are registered trademarks, respectively, of CommScope. page 1 of 3

All specifications are subject to change without notice. See www.commscope.com for the most current information. Revised: April 19, 2016 May 26, 2016



Product Specitications

DHHTT65B-3XR

Operating Frequency Band
Performance Note

Mechanical Specifications

Color

Lightning Protection
Radiator Material

Radome Material

Reflector Material

RF Connector Interface

RF Connector Location

RF Connector Quantity, total
Wind Loading, frontal

Wind Speed, maximum

Dimensions
Depth

Length

Width

Net Weight

1710 - 2180 MHz | 2490 - 2690 MHz | 790 - 960 MHz

Outdoor usage

Light gray

dc Ground

Copper | Low loss circuit board

ASA, UV stabilized

Aluminum

4.1-9.5 DIN Female | 7-16 DIN Female
Bottom

10

618.0 N @ 150 km/h
138.9 Ibf @ 150 km/h

241 km/h | 150 mph

181.0 mm | 7.1in
1832.0 mm | 72.1in
301.0mm | 11.9in
20.6 kg | 45.41b

Remote Electrical Tilt (RET) Information

Input Voltage

Power Consumption, idle state, maximum

Power Consumption, normal conditions, maximum
Protocol

RET Interface

RET Interface, quantity

Packed Dimensions
Depth

Length

Width

Shipping Weight

Regulatory Compliance/Certifications

Classification
Compliant by Exemption
Above Maximum Concentration Value (MCV)

Agency

RoHS 2011/65/EU

China RoHS SJ/T 11364-2006
ISO 9001:2008

10-30 Vvdc

2.0wW

13.0 W

3GPP/AISG 2.0 (Multi-RET)

8-pin DIN Female | 8-pin DIN Male
1 female | 1 male

299.0mm | 11.8in
1954.0 mm | 76.9in
409.0 mm | 16.11in
33.2kg | 73.21b

©2016 CommScope, Inc. All rights reserved. All rademarks identified by ® or ™ are registered trademarks, respectively, of CommScope.
Al specifications are subject to change without notice. See www.commscope.com for the most current information. Revised: April 19, 2016
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CCl

Outdoor Diplexer _ _
DATA SHEET P DPO-7126Y-0x1

Combines the frequencies covering PCS/AWS (1695-2180 MHz) with BRS
(2496-2690 MHz)

High power 250 W per port with low insertion loss in a small, lightweight
enclosure

Low intermodulation with isolation of >50 dB port to port
High reliability of >500K Hours MTBF and multi-strike lightning protection
Designed and produced to ISO 9001:2008 certification standards

Weatherproof enclosure (IP67) with available outdoor pole or wall mounting
options

Overview

The CCI Outdoor Diplexer passes the PCS and AWS bands covering
1695-2180 MHz on its low band input port and the full BRS band which
covers 2496-2690 MHz on its high band input port. The Diplexer combines
the low band and high band signals on to a common port and is specifically
intended for use in multi-band systems with limited feeder lines. The Diplexer
facilitates the addition of new technologies including LTE and new spectrum
to existing sites while providing a high degree of isolation between systems.
Decreasing the number of feeder lines lowers tower loading, leasing and
installation expenditures and significantly reduces the total cost to upgrade a
site.

The CCI Outdoor Diplexer provides full band performance for each band
with low insertion loss, low Intermodulation, and high 250 W per port power
handling. Excellent return loss performance delivers the best match to the
antennas and base station, saving precious transmit power. The CCI Diplexer
is available in a single, twin or quad unit configuration.

Technical Description:

The CCI Outdoor Diplexer consists of multiple filters and can be used as
either a splitter or combiner to aggregate the PCS/AWS with the BRS bands
on to a common feeder line. The fully weatherproof tower mount Diplexer
has internal multi-strike lightning protection using a multi-stage surge
protection circuit.

The unit has been designed to minimize insertion loss while maximizing
isolation. Particular attention has been given to the intermodulation
performance of the Diplexer to minimize any passive intermodulation
products from occurring. The Diplexer housing is constructed from die cast
aluminum and consists of an IP67 moisture proof enclosure, with IP68
immersion proof connectors suited to long-life masthead mounting. The
Diplexer can be pole or wall mounted with the included bracket. The RF ports
are available with DIN 7-16 or 4.3-10 connectors.

CCl filter and combiner products are designed and produced to ISO
9001:2008 certification standards for reliability and quality at our
state-of-the-art engineering and manufacturing facilities.

WWW.CCiPI"OdUCtS.ComEXTENDING WIRETLESS PERFORMANTCE
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CCl

Outdoor Diplexer , ,
SPECIFICATIONS _IO DPO-7126vV-0xd
Electrical
RF Parameters Ports Frequency(MHz) Specification
Return Loss COMMON 1695 - 2180 18 dB minimum, 20 dB typical
2496 - 2690 18 dB minimum, 20 dB typical
PCS/AWS 1695 - 2180 18 dB minimum, 20 dB typical
BRS 2496 - 2690 18 dB minimum, 20 dB typical
Insertion Loss COMMON to PCS/AWS 1695 - 2180 0.2 dB typical, 0.25 dB maximum
COMMON to BRS 2496 - 2690 0.2 dB typical, 0.25 dB maximum
Rejection COMMON to PCS/AWS 2496 - 2690 50 dB minimum
COMMON to BRS 1695 - 2180 50 dB minimum
Isolation PCS/AWS to BRS 1695 - 2180 50 dB minimum
BRS to PCS/AWS 2496 - 2690 50 dB minimum

General Characteristics
General Impedance 50 ohms
Continuous Average Power 250 W maximum (input ports), 500 W maximum (Common port)
Peak Envelope Power 1 kW maximum (input ports), 3 kW maximum (Common port)
Intermodulation Performance <-117 dBm (-160 dBc) at 2 X +43 dBm tones all bands

D
Environmental

Operating Temperature  -40 C to +65°C
Enclosure Enclosure IP67, Connectors IP68
MTBF  >500,000 hours
Lightning Protection ~ 8/20us, +10KA maximum, 10 strikes per IEC61000-4-5

D
Mechanical
Model DPO-7126Y-0-S1 DPO-7126Y-0-T1 DPO-7126Y-0-Q1
Modularity Single Twin Quad
Weight with brackets 3.7 lbs (1.6 Kg) 7.3 lbs (3.3 Kq) 14.4 bs (6.6 Kq)
Dimensions with brackets 5.94 x 7.94 x 2.02 in. 5.94 x7.94 x 4.07 in. 5.94x7.94x8.17in.
(151 x 201.8 x 51.4 mm) (151 x 201.8 x 103.4 mm) (151 x 201.8 x 207.4 mm)
Dimensions enclosure only 3.03x7.42x1.92in. (77.0 x 188.5 x 48.8 mm)
Connectors 3 x 7-16 DIN female or 4.3-10 female (per diplexer)
Mounting Pole/Wall mounting bracket

WWW.CCiPrOdUCtS.ComEXTENDING WIRETLESS PERFORMANTCE
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PRODUCT DATASHEET RADIO FREQUENCY SYSTEMS
KIT-FD9R6004/1C-DL The Clear Choice

ShareLite™ Wideband Diplexer Kit — In-line 698-960 MHz/1710-2200

MHz, full DC/AISG pass

The ShareLite FDIR6004 Series of diplexers are designed to enable feeder sharing between
systems in the 698-960 MHz range and in the 1710-2200 MHz range, including all the new AWS-3
paired spectrum blocks (G, H, I, J).. The diplexer is equipped with in-line connector placement sc
it can be installed in the BTS cabinet or at the tower top. This is especially valuable in crowded
sites or when the feeders are not easily accessible. Due to its wideband design, the FD9R6004
Series can accommodate many combining solutions between 698-960 MHz and 1710-2200 MHz
systems such as LTE 700 MHz, Cellular 800 MHz with PCS, GSM900 with GSM1800, or GSM900

with UMTS. This diplexer features a highly selective filter. It provides a high level of isolation
between ports, while keeping the insertion loss on both paths at an extremely low level. The
FD9R6004 diplexers are available with various DC pass options, helpful in configurations with or
without the Tower Mount Amplifiers installed.

FEATURES / BENEFITS

QOOOOLOOOO®

GENERAL SPECIFICATIONS
Product Type
Application

Configuration

LTE and AWS-3 ready design
Extremely Low Insertion Loss

High level of Rejection between bands — Protection against interferences
Extremely High Power Handling Capability

DC/AISG 1.1/2.0 pass through all ports

Very compact & small size design — Easy installation and reduced tower load
In-line long-neck connectors for easy connection & waterproofing
Exceptional reliability & environmental protection (IP 67)
Equipped with 1 * Breathable Vent — Prevent any humidity inside the product
Mounting hardware for Wall and Pole mount provided (P/N SEM2-1A)
Grounding already provided through the mounting bracket

Diplexer/Cross Band Combiner

LTE700, GSM900, UMTS, GSM1800,
Cellular 800, PCS, AWS-1, AWS-3
ShareLite Kit consisting of (2) in-line long
neck connector diplexers (Full DC Pass),
(1) mounting hardware SEM2-1A, & (1)
assembly kit SEM2-3 disassembled

MECHANICAL SPECIFICATIONS
Mounting

RF Connectors
Weight

kg (Ib)

Technical Features

Wall Mounting: With 4 screws (maximum
6mm diameter)

Pole Mounting: With included clamp set
40-110mm (1.57-4.33)

In-line long-neck 7-16-Female

2.9 (6.4)

Dimensions, H x W x D mm (in) 147 x 164 x 118 (5.8 x 6.5 x 4.6)
ELECTRICAL SPECIFICATIONS Shipping Dimensions, Hx W x D 254 x 406 x 82 (10 x 16 x 3.2) for 1 *
Frequency Range 1 MHz 698 - 960 mm (in) Dual unitin 1 * box, 280 x 406 x 241 (11
Frequency Range 2 MHz | 1710 - 2200 X 16*x 9.5) for 3 * Dual units = 3 * Boxes
Return Loss All Ports dB 19 Min/23 T in 1* overwrap
Pe Handling C M = Housing Aluminum
ower Handling Continuous, Max 1250 at common port; 750 in low
W | frequency path & 500 in high frequency 1 ESTING AND ENVIRONMENTAL
path Temperature Range °C (°F) ' -40to 60 (-40 to 140)
Power Handling Peak, Max w 1_5000 in low frequency path & 8000 in Environmental ETSI 300-019-2-4 Class 4.1E
high frequency path Ingress Protection
Impedance Q 500 = gh = IP 67
ightni tecti -
Insertion Loss, Path 1 4B 007tp. ightning Protection EN/IEC61000-4-5 Level 4
Insertion Loss, Path 2 dB 0.13 typ.
Rejection Between Bands Min/Typ dB 58/64@698-960MHz
57/70@1710-2200MHz
Group Delay, Path 1 ns 3 Max.
Group Delay, Path 2 ns 3 Max.
IMP Level at the COM Port dBm 112 (-155) @2x43 typ.
(dBc)
DC Pass in Path 1 Yes
DC Pass in Path 2 Yes
External Document Links Notes
RFS Diplexer Field Test Procedure([]
KIT-FD9R6004/1C-DL Installation
Instructions
KIT-FD9R6004/1C-DL REV: E REV DATE: 07/10/2017 www.rfsworld.com

All information contained in the present datasheet is subject to confirmation at time of ordering
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PRODUCT DATASHEET
KIT-FD9R6004/1C-DL

RADIO FREQUENCY SYSTEMS

The Clear Choice

—

ShareLite™ Wideband Diplexer Kit — In-line 698-960 MHz/1710-2200

MHz, full DC/AISG pass

Selection Guide Diplexer  698-960 / 1710-2200MHz

The FDIRG004 Series is upgradeable to a Dual Diplexer kit by means of 2 diplexers and mounting hardware kits SEM2-1A and SEM2-3

Mounting Hardware and Ground Cable Ordering Information

Full DC DC Mounting
Model Number DC Pass Pass Pass Hardware
High Band | Low Band | Included
FDIR6004/1C-3L X
Single | FD9R6004/2C-3L X
FDIR6004/3C-3L X
KIT-FD9R6004/1C-DL X
Dual KIT-FD9R6004/2C-DL X
KIT-FD9R6004/3C-DL X
Common Port Common Port Common Port
| X 20| 2
HEIE? A9k 2%
_i T L
. .

High Frequency Port Low Frequency Port
1C-

KIT-FD9R6004/1C-DL

Hign Freauency Bon Low Frequency Port

REV: E

High Frequency Pod Lo Frequency Pert
3C3L

REV DATE: 07/10/2017

All information contained in the present datasheet is subject to confirmation at time of ordering

Model Number Description

SEM2-1A Mounting Hardware, Pcle mount 40-110mm {Included with the /t'
Single and Dual Diplexer) Wall Screws M6 (Not included with the (7*'\’
product) "’g—'

SEM2-3 Assembly kit for 2 pcs of FD9R6004/xC-3L (Can be ordered ﬁ' »
separately but included with the Dual Diplexer Kit) '

CAD20-2 Ground Cable, 2m, includes lugs (Optional) O

CA030-2 Ground Cable, 3m, includes lugs (Optional) N ~ ’/"

SEM6 Mounting Hardware for 6 Diplexers, Tower Base {(Optional)

www.rfsworld.com
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