Robinson+Cole e . BALDWIN

280 Trumbull Street
Hartford, CT 06103-3597
Main (860) 275-8200
Fax (860) 275-8299
kbaldwin@rc.com

Direct (860) 275-8345

Also admitted in Massachusetts
and New York

April 23, 2020

Via Electronic Mail

Melanie A. Bachman, Esq.
Executive Director/Staff Attorney

Connecticut Siting Council
10 Franklin Square
New Britain, CT 06051

Re:  Notice of Exempt Modification — Facility Modification
330 Pokorny Road, Haddam, Connecticut

Dear Attorney Bachman:

Cellco Partnership d/b/a Verizon Wireless (“Cellco”) currently maintains twelve (12)
antennas at the 145-foot level of the existing 280-foot Eversource tower at 330 Pokorny Road in
Haddam, Connecticut (the “Property”). The tower and underlying property are owned by
Eversource. The tower was approved by the Siting Council (“Council) in Petition No. 1027.
The Council approved Cellco’s shared use of the tower in 2016 (Sub-Petition 1133). A copy of
the Council’s Staff Report for Petition No. 1027 and Council’s 2016 Sub- Petition 1133 decision
are included in Attachment 1.

Cellco now intends to modify its facility by replacing six (6) of its existing antennas with
six (6) new antennas, removing six (6) remote radio heads (“RRHs”) and installing six (6) new
RRHs and installing three (3) new fiber optic antenna cables. The existing antenna mounts will
be reinforced as part of these proposed facility modifications. A set of project plans showing the
proposed facility modifications and the specifications for Cellco’s new antennas, RRHs and fiber
optic cables are included in Attachment 2.

Please accept this letter as notification pursuant to R.C.S.A. § 16-50j-73, for construction
that constitutes an exempt modification pursuant to R.C.S.A. § 16-50j-72(b)(2). In accordance
with R.C.S.A. § 16-50j-73, a copy of this letter is being sent to Haddam’s First Selectman,
Robert McGarry; Bill Warner, Haddam’s Zoning Enforcement Officer; and Eversource, the
tower and Property owner.
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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 tower. Cellco’s replacement antennas and RRHs will be installed at the 145-foot level
on the 280-foot tower.

2. The proposed modifications will not involve any change to ground-mounted
equipment and, therefore, 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 installation of new antennas and RRHs will not increase radio frequency (RF)
emissions at the facility to a level at or above the Federal Communications Commission (FCC)
safety standard. A cumulative General Power Density table for the modified facility is included
in Attachment 3.

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

6. The tower, its foundation and antenna mounts, with certain modifications, can
support Cellco’s proposed facility modifications. (See Structural Analysis Report included in
Attachment 4 and Mount Structural Analysis Report included in Attachment 5).

A copy of the parcel map and Property owner information is included in Attachment 6.
A Certificate of Mailing verifying that this filing was sent to municipal officials and the owner of
the Property is included in Attachment 7.

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

Kenneth C. Baldwin
Enclosures
Copy to:

Robert McGarry, Haddam First Selectman

Bill Warner, Haddam Zoning Enforcement Officer
Eversource

Tim Parks
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Petition No. 1027
Connecticut Light & Power
Haddam, Connecticut
Staff Report
May 10, 2012

On April 5, 2012, the Connecticut Siting Council (Council) received a petition from The Connecticut
Light & Power (CL&P) for a declaratory ruling that no Certificate of Environmental Compatibility and
Public Need is required for the proposed replacement of an existing guyed lattice communications tower
in Haddam, Connecticut. Council member Phil Ashton and Siting Analyst David Martin visited the site
on May 4, 2012 to review the proposal. John Morissette and Steve Florio represented CL&P at the field

review.

CL&P currently owns and operates a 280-foot guyed lattice wireless communications tower at 330
Pokorny Road in Haddam. The tower is host for a number of different antennas for several different users,
including CL&P, the Connecticut State Police, Valley Shore Communications, and Sprint/Nextel. It
provides critical microwave communication links for both CL&P and the State Police. A detailed
structural analysis of the existing tower determined that it was overstressed and that there was no practical
way of reinforcing the tower to bring it into compliance with state building code and CL&P engineering

requirements.

CL&P proposes to replace the existing tower with a self-supporting lattice tower at the same height.
The center of the replacement tower would be located approximately 50 feet to the west of the existing
tower, which is the only location where it is possible to erect the new tower between the existing guy
wires. CL&P would relocate the antennas on the existing tower onto the replacement tower. The
replacement tower would also include a yield point to effectively reduce its potential fall zone and would
be lit to comply with FAA requirements.

There are two fence lines on the CL&P property on which the existing tower is located. An outer
fence encloses the locations where the guy wires are anchored to the ground. A smaller, inner fence
encloses the existing tower and several equipment shelters. This inner fence would have to be extended a
short distance to surround the proposed replacement tower. But the outer fence would remain at its
current dimensions.

A number of large, single family homes have been built in the area surrounding CL&P’s tower
within the last twenty years. However, mature deciduous trees around the perimeter of CL&P’s property
help to minimize the visible impact of the tower on the nearest homes. Council member Ashton
recommended that CL&P submit a D&M plan to show additional evergreen trees that would be planted
within the facility’s outer fence to help augment the existing vegetative screening of the tower.

The proposed replacement tower is not expected to have any substantial adverse environmental
impacts. In fact, eliminating the existing guy wires will greatly reduce this wireless communications
tower’s potential for causing bird fatalities.



STATE OF CONNECTICUT

CONNECTICUT SITING COUNCIL
Ten Franklin Square, New Britain, CT 06051
Phone: (860) 827-2935 Fax: (860) 827-2950
B-Mail: siting.council@ct.gov
www.ct.gov/csc

October 11, 2016

Kenneth C, Baldwin, Esq.
Robinson & Cole LLP
280 Trumbull Street
Hartford, CT' 06103-3597

RE: PE1133-VER-20160912 — Cellco Partnership d/b/a Vetizon Wireless sub-petition for a declaratory
ruling for appréval of an’ eligible facility request for modifications to an existing telecommunications
facility located at 330 Pokomy Road, Haddam, Connecticut.

Dear Attorney Baldwin:

‘The Connecticut Siting Council {Council). hereby approves your Eligible Facilities Request (EFR) to install
antennas and associated equipment at the above-teferenced ficility pursuant to the Federal Communications
Comimission Wireless Infrastructure Report and Ordet, with the following conditions: :

1. Priot to commencement of installation, Cellco shall provide one copy of the Structural Analysis Report to
the Coundil referencing Revision G of the Stweatural Standards for Steel Antenna Towers and Antenna Supporting
Stractures as adopted by the Connecticut State Building Code effective October 1, 2016;

2. All coax cables shall be routed as specified in Section 3 of the Structural Analysis Report prepared by Centek
Engineering, Inc. dated April 9, 2015 and stamped by Timothy Lynn or subsequent structural analysis report
in accotdance with Revision G as stated in the condition above; ;

3, Within 45 days following completion of equipment installation, Cellco shall provide documentation that its i
installation complied with the recommendations of the structural analysis;- ' ;

4. Within 45 days after completion of construction, the Council shall be notified in writing that construction :
has been completed; |

5. Any.nonfunctioning antenna and associated antenna mounting equipment on this facility owned and 5

operated by the Petitioner, shall be removed within 60 days of the date the antenna ceased to function;

The validity:of this action shall expire one year from the date of this letter; and '

7. ‘The Petitioner may file a request for an extension of time beyond the one year deadline provided that such

* request is submitted to the Council not less than 60 days prior to the expiration.

&

This decision is under the exclusive jurisdiction of the Council and is not applicable to any other modification or
construction. All work is to be implemented as specified in the EFR dated September 9, 2016.

Thank you for yout attention and cooperation.

Very truly yours,

-

Melanie Bachman
Acting Executive Director

MB/CW

¢¢ Honorable Lizz Milardo, First Selectman, Town of Haddam
Elizabeth Glidden, Town Plannet, Town of Haddam

SA\PETITIONS\1101-120011133\3_Subpetitions_ByTowan\Heddam\ PokomyRd\ VERIZON\P1133-VER-20160912-dcltr-pokornyrd-haddam docx

UT SIMNG COUNGIL
Affirmative Action ! Equal Gpportunity Employer




ATTACHMENT 2



51

(VWO MVISOdALT
¥OLOZS
1-34 ¥
RN NG
— — L= B/E IS LUl 3 T
oz TS Az 8 01.1-5 O -t =Z0/C TS vivEE 3 .m\.m
" T3S JHIVEY TR i
(VWaOrSMVISOdraLY NVd ONnOdWon A f|EE2
. 01038 .L\!h.m‘ ]
Nv1d ANNOdWOD (YWaO/SMYISOdrAL ) VAWYD °
401038 SEF]
i O3 VHdAY.
NOLLYLNSIHO VNNILNY
Ly¥80 19 'WNNVIOIH 133HS NOISIA YNNILYY 44 HOLYA LON AV SHILNID vy N
QVOY ANJOMOd O£ OUH A8 ¥3SY1 HUM 01313 3HL NI O3MNSVAR SNIINGD OV 2 NORANY. SINVEIONd

FEMOCY S

L e T NOZIEIANINILSIXI MNVL INYIOMd MM 36HVE HUM 30N
SNOILIGNGD 03114 4l SHIINIONT AJUON TIVHS HOLOWHINGD 'S 3DUNOSUIAT INILSIXI MNM NVHO SNILSIXT
QITIVLSNI J ﬂ..| ¥— x— X— X
38 OL SYNNILNY ANV NOILYIDT INNDOWN VNNILINY SS313dM
10 HINOS WNNVOOIH

+
NOZINIA HHOM 40 3J0OS AdIMIA 0T34 TIWHS HOLOWNINGD ‘G = = D N ﬁ
MIIMONI NOISIA OL INIS 38 OL SISKIVAY TWNLONYLS
v o 40 AdDO ‘THYMOHVH GIYINDIY ANV SITBYD XvOD HEOALYId NO_LNINdING3 e K X X x|_
'SYNN3LNV (3S0dOMd 40 NOWVTIVISNI ONIMOTIOS ALMOIINI NOZId3A ONIUSIXI +.

TVINIONYULS FHNSNI OL FMMLONYLS ONUSIXI 40 ALIDVAWD =
£ AJIIA OL SISATYNY TVHNLONHLS 'SISATYNY TVANLOMYIS NI NCIOI0 e J
= Q3LVLOI0 SONIONIS OL INVASHN S| NOLVITVISNI VNNILNY
= 035040d ">YOM ANV 40 LNIWIONIWNOD OL HORd ¥ PR
o WAOHddY SHINMO ONITTING + + 2 el
™ :
- % SSITIM NOZRIA Hd QAUNWC I8 TIM SYNNILWY T ﬂ N~ x— & 30HNOSHIAI ONUSKI
ALRVIO 03
NMOHS 10N NOLVWYOANI 03SOdONd P ONUSIX3 3wos 2|
JUVAIXOUADY SV NMOHS HLMON I _ ¥IMOL JOILLY]
5 e . 1 14 082 ONILSIX3
S3LON
STYLLINGNS . |
SOHMND ONFOD) AVEEY YNNILNY ONIHIS NO¥J SI_MIIA 1
: - ‘310N O
A8 03A0YddY | | _ O
| =
X ‘A8 QIHOIHD L Joa1a 301
X S==X =K — ININdS ONILSIX3
Qvd 3LIINOT
NO I[NNI
NS BNUSIK —

VIOD 058 DOADSI00IZ  OALISEN0EL YOI 058
NOILYHNOIANOD YNNILNVY M3N

SYIHLO

A8 MIN3HS
1N3WdINO3
ONUSIXT

‘NOLLVHNIIANDD YNNILNY ONY 'SHINWIZY Q3S0dOdd
"NOILVHYd3S TYINOZINOH 3LYGONWODIY Ol AWVSSIOIN
S¥ SINNOAN YNNIINV SNILSIX3 3LvD0T3Y / 3uN9IINDOIN '8

SIHIIIH ONY SNOILIONOD
ONILSIXI HOLYA OL SYNNIINV INIWIDVIdIY TV 'k

=
(1-S 338) SISVA 3did (‘00 882) .2/1-Z MIN (€) TIVISNI =
(1-S 338) S30vHE 3did (00 8£'2) .2 MAN (£) TIVISNI
A-53S 'LONJILS SLM ¥3ZINEVLS 3AvY4 ¥0103S MIN (£) Tivisnt 8 _
=
SHIANNE XV00 ,2/\ MIN (¥2) TIVISNI -
SYIWNC YIMOd INNSWYS MIN () TIVISNI SEION BNILSNT _ IN3IWAINO3 03S0d0oYd
SHIGANT HIBL SNNSAYS MIN (2] TviSNI " » OL QUVOBMOVE ALMLA ANNOANOD ONILSNG
9655 FLL IR Xvd SIBLD VW EAOTNY N S31aVD QINEAH MIN () Tvism WO ONFIOUDHIANN 0D13L ONV ¥3IMOd
555 255 lazel "R JAMQ GOOMH ER S INNOW Z-1—SES—INHvSE #aN (£) TWISNI _ AIN0Y 0L LNIWISVA ALNLN NOZIYIA ONILSIX3
€18/SA HuY MIN (€] TIVISNI *
o1 dnosg ubjsaq ¥998/28 Hu¥ MIN (€] TIVISNI ‘G _ QUYGENIVE 30143
NOSdNH

AUULN B HINEOISNYEL
SYNN3INY 824 059 HHN M3IN (9) TIVISNI ¥ ANMOJHDD INIISIXI
g ‘0IAONIY 38 OL STNAVD AEAH ONIUSIXI (€) Lx—x—x—x—x—s

NIVW3H OL dAO ONILSIX3 (€) T

g o o o o o

NIVWIN Ol Xv03 ,Z/t 9NUSIX3 (¥Z)
NIYWIY OL SYNNIINV ONUSIX3 (3) 2

03AOW3d 38 OL SHYY ONWSIXI (£)

QIAOAIN 3B OL SYNNALNY LOS WIV-~SASLSO-XNT ONILSIXI (1)

QAOW3Y 38 OL SYNNALNY LO¥ WLY-SOSLSI—XNT ONISIXA (Z)
Q3AOW3Y 38 0L SYNNILNY WZv—50L159—XXBH ONISIX3 (€) L

AUOZII9A

3d0JS

WO Ak 00100 (B0 TN

L19IHX3 N9IS3d




¢3d

WA LG

NOILYAT3

TU LI

L¥P90 12 'WNNVIIIH
Qavod ANHDMOd 0€§
SSM0av 3us

1D HINOS NNNVOOIH

IWN AUS

L T K

ML L L
STVLLINGNS

| Hea A8 03A0udaY |

[ x ‘A8 03%03H ||

—eeeeeee e
S FILIe Ted A0 YW HAOTHY K
[£370 30 -1} YT UOOMN TN

9711 dnoig uBjsaq
NOSANH

AUOZII9A

w0 e OSTHD 0 QI

LIgIHX3 NDIS3a

L0-L=,28/V AWIS L1XLL
! el [2-30\ ,0-,4=,91/1 3WIS +EX2Z

= eewe N/ NOILVAZ13

(19v) F.0-.0 = ‘A3
3avad ONILSIX3

ALIMYID MO NMOHS
10N INIKdINO3 ONNOUS
310N

HINOL FILIVT SNSRI

(‘'dAl)} NIVW3N OL SYNNALNY HSIQ ONIISIX

(9 40 WIOL 'MOLD3S M3d Z 40 ‘dAl)
NIVWIN OL SYNNILNV ONILSIXI

(8 40 VIOL "WALD3S M3d T 40 dAl)
INNON JHUSDA NO SYNMLLWY OMUSDG
30Vid3M QL VNNGLNY (ES0c0Nd

NIVW3Y 01 SYNNIINY HIMMVD ONILSIXI

('dAL) NIVAIY OL SYNNILNY diHM uz:mﬁu\

F @ (9v) F.0-.08¢ = ‘AI13

YIMOL 40 d0L ¥




€-3d

HIBANN 1330S

SNOILYANIIINOD
VYNNILINV

UL 13IHS

Lp¥90 13 'WNNVOSIH
Qvoy ANMONMOd 0ES

W0-,1=,8/1 TWOS LLxLL
.0-.l=./1 3OS +CX2Z

——

I
‘SS3U00v 3US 1331 21 [] v

1D HINOS WNNVOOIH

i

[
ErT S

o
o

s LR Kk R AL
L SN0 Wi S S

] 3 T e
SIVLLIANENS

| :A8_Q3A0HdaY |

| x ;A8 Q3H03HD |

[ R A
nllh&f _..EB

(£ 40 VIOL '80103S ¥3d | 40 "dAl)
NI¥W3Y Ol dAO ONILSIXI

(£ 40 VIOL "HOLIZS M3d ¢ 40 "dAL)
INNOM DNUSDG WO WY Y99E/T8 (GS0J0Nd

55 900 12760 X3 DEDYW BACOHY
1555 55 lee) I IAHUYOOMH TR S
2711 dnoug ubisaqg

NOSANH

AUOZIIBA

119IHX3 NDIS3a

W SR 03T e Dl

{¥314v) NV1d YNNILNY

3t

(9 40 W1OL "¥OLD3S ¥3d Z 40°dAl)
NIVA3Y OL YNNIINV 0SB ANILSIX3

-

0=, L= 81 IS L1kl
] (30 0- =/l T3S vORRE

s ey ¢ S/ (3¥0438) NV1d YNNILNY

&
Vit

3N

HIEON

(€ 40 TVIOL "¥OLD3S ¥id | 40 AL}
NI¥N3Y OL dAC DNILSING

(€ 40 WIOL NOLO3S ¥3d | 40 'dAl)
03091d3d 38 OL HY DNILSHE

(3 40 WIOL ‘OLO3S ¥3d T I0'JdAL)
NIVAIY OL YNNILNV SR1ISIH

(9 40 "WIOL "HOLO3S ¥3d Z 40'dAL
QIAOWIY 38 OL YNNILNV SNILSIXI




¥-3d

[

SNOILYHNAIANOD
VNNIINY

TUL 133HS

LH$90 1D 'WNNVIIIH
avod ANMDMOJ 02§
TEIOOY 2%

SU'N TIVIS
TIv1i3d ONILNNOW VYNN3LNV

9 SN TWVOS vEXZZ
10 HINOS WNNYOOIH \Z/  Tivi3a ONILNNOW
avaH OlavY 10NN

T
T
=)

INVN NS
\eits
” e ] o ) o
3
L .
LNNOW
e WA ONILSIXA
/
avaH aa«z\% 4 |\\
ETLTE 271 Mol QIS M.@J (9 40 VIOL VAIDES M3d T 40 “dAl)
~— LINOVHE Z~1-SBE—INWSE N3N
' | HO YNMALNY (2S0c0Hd
by
A0 uz:m.xul\.\.\ l LW
o .,_“W
/n 40 WIOL “SOLIES ¥3d ) 40 ‘dAL)
S —— (9 40 VIOL "BOLIIS H3d T 40 "dA) LNNON Z~|~SES~1NMYSE IS0dOMd
S SR 1Y ¥ Y RIAGNY, W ._.Ign_.% NO e i=alal)
etk Y e oNUSHA 3OVid3 @S0G (s
971 dnoug uBjsaq ORI NOUVOLINON INOR (CIS0d0M4
NOSANH
3 o
m
@
©
4
AUOZIIBA|| &
<
2]
WSSV OIS S0 ST ”—




L-NS

4IEANN 133HS

1SIT MI3HD
NOILO3dSNI % S310N
MANLONYLS

UL [3IHS

LPP20 1D ‘WNNVIDIH
Qv0y ANJOMOd 0£S
SSIMOGY 35

1D HINOS WNNVOOIH

ISERE

EEBE

- LT 0 e

SIVLLINGNS

"3A0¥ddV

ONV M3IAY OL QH0D3 40 ¥3INION3 “SINIOd LHOddNS
WHOALVTd Q3SOJOMd TV IV 030V1d3d/aIdvdIY

38 0L INIYVIB/SNANTOD AUNOSYM NJME INUSIX3
'SNWIYIOD DNITTING

ONUSIX3 3HL H3A0 QYO0 ATIVNINZD 38 Ol SNANI0D
1¥0ddNS WYOLYTd 713315 0350d0¥d JO 3INIMYIINID
“OUYME03 AOW OL ¥IQHO NI SNOLIANOD

ONLSIX3 3AOHddY OL SI G¥0O3Y¥ J0 HIINIONI ‘WHOAVId
300H 3HL 40 NOLYTIVISNI 3HL Ol HOWd G3AINdEN

Si NOILONNISNOD 4008 ONUSIXI 40 NOUVILIMIA
NOHUVIIHEYS T133US OL HOMd

Q3YIND3Y WAO¥DHY # MIAIY UIINIINT ONIMVMO dOHS
WIHIALVIH ONI3AH0 3y0438

03MIND3Y VAOUJAY %» MM YIINIONI INIMVYA dOHS
O3I4UON ISIMHIHLO SSTINA ‘SIT08 X—~GZLV B.#/C ONISN
Q3108 @734 # 43073M dOHS 38 OL SNOUDIANNOD Tiv

N 4«

3

‘S31ON

"T1BYL SHL

NI SWall 3HL OL SIONVHO Q134 ANV ¥O0J '03MIND3IY SV
FZRA LL-BIS IOV ¥3d 03UDIISNI 38 TIVHS
SHITTVISNI O3IILE3D DNIMNDIY SNOUVTIVISNI 2°2°6°a
LL—8LE 1OV Y3d AITWISNI YOHINY 3AISIHAV Q3411430
¥V A9 QITWISNI 38 TIVHS SNOILYTIVISNI Q3l4114830
ONIYINDIY SHOHINY JAISIHQY "SAVQ LZ 1SVl IV ¥OJ
J3YN2 SYH L¥HL 3I3¥INDD GIHOWHO OLNI L8 JGIEMYD
¥ ONISN O3TINO SITOH AHG OINI SNOUYTIWISNI HUM
B AHO93IVD 3IMNLVHIMWAL ¥ SSC 1OV NO D3ISVB N33
SVH HLONIHIS ONOB JAISTHGY NIISIQ ‘SNOLVINdDY
QAIWSI3S NV ILTYINCD QINDVHD HO4 8OOV

S$3~001 ANV 'SSE IOV HUM 3ONVQHOOOV NI Q31S3L
N338 3AVH TIVHS SYOHONY ONY ¥vA3d ¥04 3AISIHOY
‘3INQ3HIS ONINAISYA

‘ONIYOHONY "STTVM 40 ONIWVAY 1O3dSNI HdWoL L

@'D I¥0 U0 HIWOZ| B1¥D NOILOIJSNI INOZ QN HOIH
"ETHEEIVA) 40 J00Yd ‘HDLOVAINDGD WHIANID AB Q30IA0Nd
3315 ¥0 S1108
HIONGHIS HOIH 41 QI¥INDIY "¥IUNUOVINNYA A Q30IAOHd
T3S B d¥d QAVIREYS dOHS WIN ANV HOJ Q3YINDIY

i
€
z
I

‘S3ILON

PEETE |

I xr 'Ag a3%03H0 |

TENULIIATN NV ST

SHAVHDOLOHd [:

ORILEIL ING-TiNd /N
HOHONY OFYTYLEN 150

» DT AWI=0 CHODSY B0
TGO WL 5N NOWVILSOTN G2HINOIY

(Quo3y 40 uIINONT
A8 QILTWN03) 03NND3Y

1906 MLONHLS 1i9e¢

W3U L40d3H
ONUSIL ONY SNOILD3S5N
NOUVTIVLS S/ ROILINHISNOD
NOAL H3LIY
IBNOUIISEN ONY ChUSTL
IHOJEH NOSNIL 3EM AND W
NOLVIL A w/n
ONFUAND 0D 316 KO
T ALISNIO_ONV_ LT HHOMHIMYVI v/
NOILJ3dSNI QT3M_Q3LIL43D win
NOUVILHNIA 1N0ND v/n
WOWVE 33N
HOKINY DTTNISHN 74
INIA30YIE GNY SISIL dniiss /N
HIDNINIS 0D ETNTNDD
SHOUDIISNI . v/
o BNOUDISEN INOT DN HO N
SNGILI SN VN

SNOWIIJSNI T3S

S TTL I TYd HIO VW EACONY |
s 55led R 1)
2711dnou uBjsaq

NOSANH

WAL 1803

(owtoSH Jo Y3ININI

A8 Q3L IEA0D) aININ03Y
ONILSIL ONY SKROLLIZSSN|
ROUYT LSS/ ROULINHISNGD

NOILONULSNOD DNUNG

¥ AG Al O30 ) CHNd IS

o SNOUIIISY _ONV SNIlS31 ROLAIGY.
m o S5 ONBOVE Vi
[7/] NOUOIESN 3aN ¥/
nlv LHOJ3Y SNOWLYIIHIOIS THILYW WiN
SONMUH0 o0
= Aty OMO3H 0 BIINONG viN
m (ONOD3H 40 HIINIONT
\r b WAL DiOg3y | A8 QLTKACD) OIwno3M
L = ONILSIL ONY SHOIIJSNI
] HEHIY TSN/ ROILNEISRDS
w NOLLONHISHOD 3HO438
-

1SIDID3HD NOILOZdSNI 1VID3dS

03LLIWENS 38 TTVHS SNOILO3MSNI TW03dS a3uIN03Y¥ ONIUN3WNI0A LY043Y WNIA ¥ "394vHD TTEISNOLS3Y

NI TYNOISS3J08d NAISIQ (3¥3ALSIO3Y 3HL OL ANV TvIQI440 INIQTNE JHL 40 NOINALLY JHL OL LHONOuB

38 TIVHS S3IIONVAI¥ISIO IHL '03LDIUMO0 LON 34V ATHL 41 "NOILOFHNOO N¥OJ YOLOWHINGD 3HL 40 NOINILLY
3IVIGIANI FHL OL 1HONOYE 38 TIVHS S3IONVAIHOSIA "SINIWNJ00 NOILONHULSNOD J3A0HddY OL IINVAHOINOD

NI G31T1dWOD LON SVM 8O SVM QIL03dSNI HHOM LVHL 3IVOIONI TIVHS SIN0dJ3d "30¥VHD J1RISNOdSIY

NI IYNOISS3J0¥d NDISIA a3YALSI9FY 3HL OL ANV "TWIJI440 ONIGTING IHL O SINOd3IY NOILLOAJSNI HSINYNA
TIWHS ¥OLO3JSNI TVIO3AS 3HL 'SNOILDIASNI 40 SAYOO3Y d3IN TIVHS SHOLOIGSNI WIOIdS ININIUINDIY I¥0d3Y

'S0LL NOILD3S HuM IONVAHOOOV NI 38 TWHS INIWILVIS SIHL "JONVYNSSI HO4 NOILIONOD
V S¥ L0l NOILD3S HUM JIONYOHNOIDY NI 3DUYHD TMEISNOJS3Y NI TWNOISSIH08d NOISIA 0IWILISIDIY IHL A8
a3UYdINd SNOILOIISNI TWIOIJS JO INIWALYLS v LIWANS TWHS LINVOIddV JHL ‘SNOILOASNI TWidAdS 40 INIWILVIS

'SINIWININDIY NOUYOLINYND

3HL 133N TINNOSHId ISOHL G3ANONd 'W3IHL A UANOISIA YAOM IHL ¥O4 YOLOIJSNI TVIQ3dS IHL SV 1V Ol
O3LLAYId 38V 1INNOSH3Id MI3HL ONY AON3DV d3A0¥ddY 3HL SY 1OV OL 03LLINY3d 3dv LO3rOdd 3HL 40 NIIs3a
JHL NI GIATOANI GM0I3Y 40 SHIINIONI OGNV JO¥VHO TIBISNOISIY NI TYNOISSIJONd NIIS30 03y3LSIOIY IHL

“3A0BY LSNMO3IHD NOUWOIdSNI IHL NI 0AISIT MMOM 40 S3dAL IHL NO NOILONHLSNOD ONIMNG SNOILOIJSNI WHOAN3d
OL SIIONIIY Q3A0HddY IJYOW ¥O INO AOTdWI TIVHS INITY SHINMO 3HL SV ONUDY IDUVHO I1LISNOJSIY NI
IWNOISSAJ0Nd NIISIA OINILSIOFY IHL HO ¥3NMO 3JHL ‘NOLLINMUISNOD HO4 3AVW S) NDUVIITH-Y I¥3HM “TVAINID

‘SNOILANOD ONIISIXI—3¥d 0L 133IS TV J0O¥dIMId TIWHS HOLIVHINQIEANS ‘Bl

“ONILHM NI 03AOMdGdY ANV 03MIIAIY N33E JAVH SONIMYEO
dOHS NN J3137dW0D 38 OL MMOM ON ANV (34300 38 OL STVIHALYA ON 8l

‘0L 03¥3IHOY ALLORILS 38 LSNW WNNYN OIVS NI 03HSMENd SINIWININOIY

TV "TWNNYA N9IS3a 3HL NI Q3AAOHd NOILYWHOSNI NO d3svd SI

SHIAWAN 3ISIHL 404 YIZLAD NIUSIT TW CO0Z¥T YA "0LSINB JO ANVAWOD
TTIMONOULS AB Q3HNLOVANNYW SV 3uv Q3SN SHIBWIW SSVTIOH3BId TW "LL

“IHOUNAIYM 38 TTWHS 400 ALNVHAVM J0O¥ ONILSIXI JHL QIOA
10N OL 5Y H3INNYW ¥V HONS NI 03WM0JY3d 38 TIVHS MYOM “dITTVISNI 400Y
INUSIX3 IHL ONV HINMO ONIGUNE 3HL HUM MHOM J31v13Y 3IVNIGYOOD NV
JOVINOD TIVHS MOLOVMINGD 3H1 '03MIND3Y 34V SNOIVAUIINID JOON INIHM ‘9L

‘H3LIEAE ¥0 Z "ON 30VHD TWANLONULS 38 TIVHS ONY 031V3¥L 3MNSS3yd 38
TIVHS HIBWNT TV "NOILONYLSNOD QO0M ¥O3 NOIVIIJID3HS NDISIT TYNOLVN
S.NOILVIODSSY S10NQ0dd 1S3Y04 TYNOIYN 3HL OGNV NOILONMLSNOD d3EWIL 40
ALNUISNI NYOIMIAY JHL 40 SINIWIMNDIN IHL HUM A1dWOD TIYHS H3BANM "GL

“SNOILYONINWOOIY

SHIANLOVINNYA FHL HLM FONVQNOIOV NI 38 TIVHS NOLLYITVLISNI

“WND3 03A0¥ddY ¥O Il 1708 MMM ILUH I SSVIJ ‘b 3dAL ‘Il dNOuD
‘SZE-5—4d4 NOWUYOLIOIJS Twa303d OL WHOJNOI TTIWHS SII08 NOISNYdX3 vL

WNO3 (3N0uddY

SHIINION3 30 ('OMA NI Q314103dS SV) SWILSAS 00Z—AH HO GNY OZ—AH

LH-ITIH 3HL 38 TVHS WILSAS INIIOHONY 3H1 FAISIHAY AXOd3 ¥ aNY

38NL N33YOS V¥ LYISNI QIQVIUHL ATIVNMIINI NV "SHIHSVM % SLNN HUM
QOY MOHINY T33LS SSITINWLS 40 LSISNOD TIVHS ATENISSY HOHONY AXOd3 "€l

'NOILYORIEYS HILdY QIZINVAIYO cid—LOH

38 TIVHS QNV 'O310N 3SIMNIHLO SSIINN ‘¥OZ1X,8/S 1X.8/S | 38 TWHS

SYIEWIN LNULS “IVND3I HO (N “INAVM ‘480D LOMISING A O3BNLOVANNYA
SV ONIAVHA LMALS TINNVHD 1331S GIWADA 38 TWWHS LNALSINA ‘2

“WAQUAdY ¥IOVNYW NOILONMISNOD FWINDIY TIWHS NOLLOY HONS
ANV "NOILDY 3ALLDIHMOD HO TWIOINTY OL HOMd YIDVNYW NOILINYISNOD
3HL OL Q3L¥0d3d 38 TIYHS SNOLWIAONOD HO STWIHALYW ONINHOINOD—NON
O ONILLISIN ISIMHIHLO ¥O 3OVAYA ‘03LVIIMEAYY ATLOIHAOONI *

"NOLWLIJ3 HIvy ", IWNNYA NOILONHISNGD 1331S, 2SIV 3HL NI ¢72r 318¥L ¥3d
3ZIS WNAININ 3HL 3AIA0Hd ‘NMOHS 1ON 3dv S3ZIS 013M 13T 3¥3HM 110
ANV OSIV OL WHOJNOD TWHS ONITI3M ONV SITOHLOFTI XXOL3 ONISN 3INDT

38 TWWHS DNION3M TV °,S3MN03D08d NOILYIIAMYND ONVONVIS, SMY HLUM
JONVANOODY NI G34NvN0 38 TIVHS SISSI00Ud ONIQTIM ONV SY3aTIM TV
"ONIQT3M ONILOIHHOD NI IS SAOHI3W 404 ONV 'SOT3M 40 ALTWNO ONV
AONVEVIdY 'S3YNA3D0Ud HO4 3C0D SMY HLIM A1dWOD TIYHS HOLIVMINOD

g

‘31BYINddY SV £GLY M0 €ZLY ALSY AQ QIMINO3Y

SSANGOHL INILYDD ONIIINSIY ¥ HLM (S1¥0D NIFMIIE A¥O OL AL
MOTTV) SLVOD + NVHL SS31 LON LON 38 TIVHS LINIVd MiVd3d ONIZINVATVO
QaNddy 40 SSINMOIHL "IWND3 4O NMOHD A8 WNIN3dd 1HOWA VATVO
"INIZINVAIYO NYONNG AG ddiZ “LHOIIM AB ONIZ INIJHId S8 3AYH TIVHS
INWd ¥(vdI¥ INIZINVATYO 084V WISY 40 SINIWININDIY HLIM ONIATIWOD
ANIVd MIVd3d ONIZ DINVOHO NY HLM Q3dIvd3y 38 TIVHS S3IOvRINS
03ZINVATYD QIOVWYO T ONY SIND MYS 'ST10H TTIMa 'sTTam 413id

@

‘U3LON 3SIMHIHLO SSTINN * RvMANVH
T33LS ONV NOMI NO (d10—1OH) ONILVOD-ONIZ, €SIV WISY HLM 3DNVON0IDV
NI Q3ZINVATYO 38 TIVHS JHVMANVH SNOINVTIZOSIN ONV SHOHONV 'S1108 TV

‘G310N 3SIMH3HLIO SSIINN ‘,510N00¥d T3ILS ONY
NOMI NO SONLYOD (Q3ZINVAWD dIO—LOH) ONIZ, CZI¥ WISY HLM JONVONOIIY
NI NOLVOINBYA Y314V J3ZINVATYO 38 TIWHS STVIMALYW 1331S TIv 2

NON WI0 L,b/€ 38 TIVHS S1108 TV ' SUIHSVM

03N3ANVH NIVId ANV SION 31891INS ONIANTONI ‘SINIOM TWNNLONYLS

¥04 SI708 HLONIMLS HIIH, X—3dAL SZEV WISV OL WHONOD ONY (3dAL
ONIHV3E) SII108 HION3YIS HOIH 38 TIWHS S1108 NOILJINNOD TWaNLONdLS

o

430NV SI MILIAVIA

3QISLNO TWNLOV “TYNIKON 3uv Q3LVOIONI S3ZIS 3did "8 30w 'S MO

3 3dAL SSATWVAS ONV 03013M G3LYOD—INIZ (3dG—L0H QNY %IVIE 133LS

3did €6V WLSY ¥0 ‘8 30va9 ', INIENL TWANLIONYLS 1331S NOBNVYD SSIINV3S
#F (30134 QINH0I—CQT0D. 00SY WISY DL WHO4ANOD TIWHS 3did 1331S 'S

"03LvIIONI
ISIMNIHLO SSIINM 9C¥ WISV OL WHOINOD TWWHS 133US SNOINVITIOSIA
% 0G=AJ) Z66Y WLSY OL WNOJINOD TWHS 1331S WUNLOMLS

14

“.SONIQTING ¥O4 13US IWHNLOMNAULS 30 NOILOFHI ANV NOLLYORIBYS
‘NOISI0 FHL Y04 NOILYDIHIO3dS. NOWONILSNOD 133LS 40 ILNLISNI NYIIHIWY
3HL OL WHO4NOD TTWHS 13315 TWANLONYULS 40 NOWOINHULSNOD ONV NOIS3T

“

OHOD3H 40 HIIMONT ONY HITVEWA

NOUDNUISNOD ML 40 NOMNILLY 311 OL 03IN0d3H 38 TIWHS SNOWONOD

WOSTONG ARY “TIHIIWA ANV 0 NOUDFHI ONv ROUVISEV 0L HOwd
154 3l N SNOWIONGD ONY SKOSSNGAO TV AJEIA TIVHS BOLVHINGD 2

SIUNLONULS

DHIMOCANS VNNIINY ONY SHINO0L VMNIINY T331S 804 SOMVONYIS

THNLANKIS D-ZTZ-VIL/T “J00D ONIOTING TWNOUVNHILNG 'SINZNGE TddnS
IHEWDddY ONV 300D ONIGNING JIVIS Hld WY SINGNSHINOZN NS3D L

‘SALON TVHNLONHLS




1-S

HIBRON 13IHS

NOIS3d
NOILVOIJIGONW INNOW

UL 13IHS

1b¥90 1D "WNNVADIH
Qav¥0y ANYOXMOd 0£T
SN0V 3uS

HITHEVIS I MOLTES (E3S0c0Md
1D HINOS WNNVOOIH

L0 k=871 AW LM
[i=sy SU'N V08 ! el [1-5 0= ;m. IS IEKEE
frr\\ NOILWAZ 13 NOLLVOI3I00W INNOW 0350d08d L .._ﬂwu..wlo. r & [ N¥Td NOLLYDIJIOOW ._.zﬂ...ui 0350d40ud m:\w
7
(£ 40 TVIOL "HOLIZS ¥3d | 30 ‘dil)

937 ¥3MOL INILSIX3 I\

_________

anozl\\\\\\\\.‘
V4 ONLSHA

—
PRI T SYEID YR SIAOAHY W
s issiae B PAIUDCe R

971 dnosg ubjsag
NOSdANH

AUOZIIBA

119IHX3 N9IS3d

w30 avepiiares QIR 04 TN
—————

it




i-44

WENN 1TIHS

SIVIH3LVN 40
18 ANV AvHOVIQ
ONIGNNTd 4

TUL LTS

LyP90 1O ‘WNNWOOIH
avay ANJONOd 0SE
‘SSIWOTY WS

1D HINOS WNNNVOOIH

S s

|2z

- O T

SIVLLIINENS

‘AB 03A0HddY

Xr -A8 g3XO3HO

vt el T

SYBI0 YA “SAOONY &
s assiud B

INY0 COOMHDTR S

2711 dnous uijseq
NOSANH

AUOZLIOA

VDG DT W0J (TR

Qvd 3LIHONOD X— X — X
WO HNVL INVAOHd .\H e |
NOZIYIA ONILSIX3 —

WHOAYId
NO_IN3WdIND3

nllllllll.l]ll]llll
NOZIN3A ONILSIX3 —f "

L

("dAL)
30N34 MAMdvE
3SION ONUSIX3

®

VNNIINY ONISHG

®

W0~,1=,28/1 TWOS LIXLL
0=, 1=,91/1 :3WIS vexez

39ai6A 301

KOZwEA ONLSIXT

NV1d 3llis

~

¥IM0L 30V
14 082 9NuSIX3

VNNILNY OISO

®

WNNIINY DNUSKKT

ZINY DNUSIKT

WNN

@®

WNNILNY ONUSIG

©

1334 96 ¥

¥IMOL 30V

('dAL) NIVA3Y OL SYNN3LNV HSIO

(9 40 WIOL ‘¥OLO3S ¥id 2
NIVW3H 01 SYNNIINV

(9 40 WIOL ‘HALIIS ¥3d T

('dAL) NIVA3Y OL SYNNIINY diHM

—.b=%9/| TIWOS LiXit
—.1=.28/1 :3W0S vEXZeT

NOILVYA3T3
(9v) F.0-.0 = ‘A313
Sovgo SRS

RIS

ONHSIX3

40 "dAL)
ONILSIX3

0 "du)

ONILSIXA

610Z/1€/50 GIIVO 133HS 31¥a NOIVANIAWOD 48 YNNILNY ¥3d SI W

ALNYID 403 NMOHS
10N IN3NDIND3 ONNDYD
T3IION

{19¥) F.0-.082 = ‘AT13 4

¥3MOL 40 dol W

08 4y
L3NIGVO ININGINDI JAISNI QALNNOW € (ONLSIX3) dAO ¥3IMO mwl
JAVYS ¥0103S OL J3LNNOW 1y (ONILSIX3) dAC M3ddN @
@EINNON 3dkd VI0E/Z8 (ONNSIVS) 3 R SIV/S2d 0
@EINNON 3did £18/98 (ONNSAVS) 3 el an | (@
YNNIINY OL HM¥Y WO¥i 31N0Y 49 ¥Z SNIJWNF Xv0O daL ,z/L @
VNINGUNY QL IR ROY4 2unod M9 [ SE4AN" X0 daL Z/)
e T ] 4 9 [ SO4ANT X000l /L
VINGINY QL HiM Wol3 unod 9 [] SREANG XV02 dOL T/
SRR 0L dAD M34dN MON4 TNCY 14 S} [ (03S0d0uc)  SABIWI WIMOd SNNSAVS | (B) |
B 0L A0 MIdd MO TNoH 14 91 ° (@I50doid) SUIAMNP M3 ONNSAVS | (B)
HOLOAS YNNAINV QL INGRING3 HOOON MOMd 310N 14 el i (ms0a0ud) T8V QREAH Z1% mm
UOLTTS VNIGINY QL NGRAINGA HYOONI Q4 3uN0H 14 Wb 3 {TES0d0Nd) FMVO OREMH ZLW @I
HOLTES VMMEINY OL LNGRJINGI HOOOM MOH4 3N0H ‘14 ghL s (@S0doN) TWava GREMH Z1% | (§) |
(ONILSIX3) IWWS HO1D3S OL TALNMORW [ WLY—SOSI59—XN1 YNOD (DNILSIXE) —WNNILNY @
(ONUEDG) IWld HOLES QL CEINION £ B24-009-HHN (50d/sMy) (Q3S0doNd) —wnauw| (5)
(oNUSDA) 3MVeld MOLDIS OL CRUNNON € Bd-090—+HN (11) (@3S0doN) —WHGELNY
(9NILSIX3) vyl ¥O1D3S OL QALNNOW £ WZY—SQL1E—XXBH VNQD (INILSIXE) —VNNILNV
SINIWAQD HIONIT [ ALD NOILdI¥OS3A |W3LI

12 HLNOS WNNYODDIH :JAWVYN LIS

STYIHILYW 40 T8




NHH-65C-R2B

6-port sector antenna, 2x 698-896 and 4x 1695-2360 MHz, 65°
HPBW, 2x RET. Both high bands share the same electrical tilt.

® |nterleaved dipole technology providing for attractive, low wind load mechanical package

® |nternal SBT on low and high band allow remote RET control from the radio over the RF
jumper cable

® Separate RS-485 RET input/output for low and high band

® One RET for low band and one RET for both high bands to ensure same tilt level for 4x Rx

or 4x MIMO
General Specifications
Antenna Type Sector
Band Multiband
Color Light gray
Effective Projective Area (EPA), frontal 0.37m? | 3.983ft
Effective Projective Area (EPA), lateral 0.31m? | 3.337ft
Grounding Type RF connector body grounded to reflector and mounting bracket
Performance Note Outdoor usage | Wind loading figures are validated by wind tunne!
measurements described in white paper WP-112534-EN
RF Connector Interface 7-16 DIN Female
RF Connector Location Bottom
RF Connector Quantity, high band 4
RF Connector Quantity, low band 2
RF Connector Quantity, total 6

Remote Electrical Tilt (RET) Information, General

RET Interface 8-pin DIN Female | 8-pin DIN Male
RET Interface, quantity 2 female | 2 male
Dimensions

Width 301 mm | 11.85in

Length 2438 mm | 95.984in

Depth 180 mm | 7.087in

Array Layout
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NHH-65C-R2B

NHH
o) !—A:r:) ':E:ri:m 1:.;.\ . ::{.‘ln - AT K u'i.i'(‘r‘li?‘_‘l
Frtemetad] * ]
Yl Y2
R1
Left Right
Bottom
View from the front of the antennan
(Sizes of colored boxes are nof true
depictions of array sizes)
Electrical Specifications
Impedance 50 ohm
Operating Frequency Band 1695 - 2360 MHz | 698 — 8396 MHz
Total Input Power, maximum 900 W @ 50 °C

Remote Electrical Tilt (RET) Information, Electrical

Protocol 3GPP/AISG 2.0 (Single RET)
Power Consumption, idle state, maximum 2W

Power Consumption, normal conditions, maximum 13W

Input Voltage 10-30 Vdc

Internal Bias Tee Port1 | Port3

Internal RET High band (1) | Low band (1)

Page 2 ol 4
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NHH-65C-R2B

Electrical Specifications

Frequency Band, MHz 698-806 806-896 1695-1880 1850-1990 1920-2200 2300-2360
Gain, dBi 16 16.1 17.3 17.7 18.3 18.2
Beamwidth, Horizontal, 65 62 74 66 62 59
degrees

Beamwidth, Vertical, degrees 9 7.9 5.6 5.2 49 45
Beam Tilt, degrees 0-11 0-11 0-7 0-7 0-7 0-7
USLS (First Lobe), dB 21 18 19 20 22 18
Front-to-Back Ratio at 180°, 35 31 33 29 29 30

dB

Isolation, Cross Polarization, 25 25 25 25 25 25

dB

Isolation, Inter-band, dB 30 30 30 30 30 30
VSWR | Return loss, dB 1.5]14.0 1.5]14.0 1.5]14.0 15]14.0 15]14.0 15]14.0
PIM, 3rd Order, 2 x 20 W, dBc  -153 -153 -153 -153 -153 -153
Input Power per Port, 400 400 350 350 350 300

maximum, watts

Electrical Specifications, BASTA

Frequency Band, MHz 698-806 806896 1695-1880 1850-1990 1920-2200 2300-2360

Gain by all Beam Tilts, 15.8 15.9 16.9 17.5 18 17.9

average, dBi

Gain by all Beam Tilts +0.4 +0.4 +0.4 +0.3 +0.6 +0.4

Tolerance, dB

Gain by Beam Tilt, average, 0°}15.9 0°|15.8 0°]16.9 0°[17.4 0%]17.9 0°]17.8

dBi 5°]15.9 5°]16.0 4°|17.0 4°]175 4%|180 4°1179
11°]15.5 11°]157 7°]16.9 7°]17.4 7°]180 7°]17.9

Beamwidth, Horizontal +1.2 +1.6 +5.3 +3.4 +6 +3.1

Tolerance, degrees

Beamwidth, Vertical +0.6 0.4 0.3 0.2 0.2 +0.2

Tolerance, degrees

USLS, beampeak to 20° 15 14 17 16 17 15

above beampeak, dB

Front-to-Back Total Power at  25.6 23.8 28 25 25 24

180° x 30°, dB

CPR at Boresight, dB 18 26 20 25 20 17

CPR at Sector, dB 15 9 11 10 8 2

Material Specifications

Radiator Material Copper | Low loss circuit board
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NHH-65C-R2B

Reflector Material Aluminum

Mechanical Specifications

Wind Loading at Velocity, frontal 393.0N @ 150 km/h | 88.8 Ibf @ 150 km/h
Wind Loading at Velocity, lateral 330.0N@ 150 km/h | 74.2 Ibf @ 150 km/h
Wind Loading at Velocity, maximum 170.2 Ibf @ 150 km/h | 757.0 N @ 150 km/h
Wind Speed, maximum 241 km/h | 149.75 mph

Packaging and Weights

Width, packed 409 mm | 16.102in

Depth, packed 299 mm | 11.772in

Length, packed 2561 mm | 100.827 in

Net Weight, without mounting kit 23.4kg | 51.5881b

Weight, gross 36.1kg | 79.587 b

Regulatory Compliance/Certifications

Agency Classification
CHINA-ROHS Above maximum concentration value
1ISO 9001:2015 Designed, manufactured and/or distributed under this quality management system
REACH-SVHC Compliant as per SVHC revision on www.commscope.com/ProductCompliance
ROHS Compliant/Exempted
P AT
50y ISO
i
900172015

Included Products

BSAMNT-3 — Wide Profile Antenna Downtilt Mounting Kit for 2.4 - 4.5 in (60 - 115 mm) OD round members. Kit contains one scissor top
bracket set and one bottom bracket set.

* Footnotes

Performance Note Severe environmental conditions may degrade optimum performance
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SAMSUNG

Dual-Band Radio Unit

700/850MHz (B13/B5)
REVOTU-D2A

Samsung’s RFV01U-D2A is a compact remote Radio Unit (RU) designed for deployments
that require flexibility in installation and rapid onlining, without compromising on coverage,
capacity or operational expenses.

Features and Benefits

Dual-band support for broad frequency coverage
Minimal footprint reduces site costs

Rapid, easy installation

Flexibly deployable in any location

Remote RF monitoring capability

Convection cooled, silent operation

The RFV01U-D2A RU targets dual-band support across Band
13 (700MHz) and Band 5 (850MHz), making it an ideal
product for broad coverage footprints across multiple
common low-end, long-range frequencies.

The RU handles all Radio Frequency (RF) processing in a
single, compact unit, and is designed to interface via CPRI
with Samsung’s CDU baseband offerings, in both distributed-
and central-RAN configurations.

In addition to its minimal footprint and ease of installation,
the RU is also designed to reduce cost of ownership through
its integrated spectrum analyzer, which allows for remote RF
monitoring, greatly reducing the need for on-site maintenance
Visits.

Key Technical Specifications

Duplex Type: FDD
Operating Frequencies:
B13: DL(746-756MHz)/UL(777-78 7TMHz)
B5: DL(869-894MHz)/UL(824-849MHz)
Instantaneous Bandwidth: 10MHz(B13) + 25MHz(B5)
RF Chain: 4T4R/2T4R/2T2R
Output Power: Total 320W
DU-RU Interface: CPRI (10Gbps)
Dimensions: 380 x 380 x 207mm (29.9L)
Weight: 31.9kg
Input Power: -48V DC
Operating Temp.: -40 - 55°(w/o solar load)
Cooling: Natural convection



SAMSUNG

Dual-Band Radio Unit

AWS/PCS (B66/B2)
REVOIU-DIA

Samsung’s RFVO1U-DIA is a compact remote Radio Unit (RU) designed for deployments
that require flexibility in installation and rapid onlining, without compromising on coverage,

capacity or operational expenses.

Features and Benefits

¢ Dual-band support for broad frequency coverage

e Minimal footprint reduces site costs

e Rapid, easy installation

o Flexibly deployable in any location

e Remote RF monitoring capability

e Convection cooled, silent operation

e Built-in Broadcast Auxiliary Services (BAS) filter
ensures compliant AWS operation without impacting
footprint

The RFV01U-D1A RU targets dual-band support across Band
66 (AWS) and Band 2 (PCS), making it an ideal product for
broad coverage footprints across multiple common mid-range
frequencies.

The RU handles all Radio Frequency (RF) processing in a
single, compact unit, and is designed to interface via CPRI
with Samsung’s CDU baseband offerings, in both distributed-
and central-RAN configurations.

In addition to its minimal footprint and ease of installation,
the RU is also designed to reduce cost of ownership through
its integrated spectrum analyzer, which allows for remote RF
monitoring, greatly reducing the need for on-site maintenance
visits.

Key Technical Specifications

Duplex Type: FDD
Operating Frequencies:
B66: DL(2,110-2,180MHz)/UL(1,710-1,780MHz)
B2: DL(1,930-1,990MHz)/UL(1,850-1,910MHz)
Instantaneous Bandwidth:
70MHz(B66) + 60MHz(B2)
RF Chain: 4T4R/2T4R/2T2R
Output Power: Total 320W
DU-RU Interface: CPRI (10Gbps)
Dimensions: 380 x 380 x 255mm (36.8L)
Weight: 38.3kg
Input Power: -48V DC
Operating Temp.: -40 - 55°(w/o solar load)
Cooling: Natural convection



PRODUCT DATASHEET
HB114-U6512-120-LI

HYBRIFLEX® RRH Hybrid Cable Solution 6x12, 6AWG
Low-Inductance, 1-1/4”, Single-Mode Fiber With DLC Connectors

Technical Features

RADIO FREQUENCY SYSTEMS
The Cleatr Choice

JE

STRUCTURE
llSTEI] Cable Type HYBRIFLEX® Low Induclance
Size 1-1/4"
Fire Performance Flame Relardanl
Length m (It} 36.57 (120}
MECHANICAL SPECIFICATIONS
Outer Diameter Nominal mm {in}) 39 (1.54)
Cable Weight kg/m (Ib/lly  2.52 (1.7)
Minimum Bending Radius, Single Bend mm (in) 152 (6)
Minimum Bending Radius, Multi Bends mm (in) 254 (10)

Recommended / Maximum Clamp Spacing m ([t} 1/1.2(3.25/4)
DC POWER CABLE SPECIFICATIONS

Number of DC Pairs 6

HYBRIFLEX Series DC Wire Insulator Maximum DC-Resistance Power Cable Q/km (Q/kML) 1.4 (0.42)
Cross Section of Power Cable mm? (AWG) 13.3 (6)
DC Wire Jacket Material PVC/Nylon
D ble Di i 3 (0.
RFS' HYBRIFLEX Remofe Radio Head (RRH) hybrid Dg AL - IS mrm (in) _19:3 (0.365)
feeder cabling solution combines opfical fiber and DC Cable Jacket PVC/Nylon
power for RRHs in a single lightweight aluminum DC Standards (Meets or Exceeds) For use in Type RHC per UL
corrugated cable, making it the world’s most innovative 2882,PVC/Nylon,RoHS/REACH
solution for RRH deployments. Complianl
Break-out length mm(in} 812.8
DC Cable sealing method Semi-rigid flame-retarded
This low-inductiance version of HYBRIFLEX allows polyolefin, wilh hot mell adhesive
mobile operators deploying an RRH architecture to . . .
deploy >400ft sites without the danger of power-cycling AlarVlre (1188(A9Vt/vg§ted pairs), 0.6mm2
their RRHs due 1o vollage swings, which could occur in
some specific inslances. It combines bend-insensitive CABLE JACKET
single-mode fiber {12 pairs of DLC connectors), 6 pairs g 0 -~
of low-inductance DC wires and 9 pairs of 1BAWG wires ‘ljl;z:;:techon Indlvidualland|External |Yes
used to carry alarm signals. The package also includes a
special RFS-designed DC insulating boot, used to ARMOR SPECIFICATIONS
properly protect and insulate the DC wires after Armor Type Corrugaled Aluminum

stripping the jacket, avoiding possible short-circuits

while wiring it to the distribution boxes. Standard RFS Maximum DC-Resistance of Armor Q/km (Q/kIt) 0.9 (0.27)
CELLFLEX® accessories can be used with HYBRIFLEX Diameter Corrugated Armor mm (in) 36 (1.42)
EahiE F/O CABLE SPECIFICATIONS
F/O Cable Type Single-Mode, Bend Tolerant
FEATURES / BENEFITS Number of F/O Pairs 12
@ DC Wire Insulalor (Patent pending) — Used al Lhe DC Core/Clad . - “m. 25
wire conneclion in distribulion boxes, prevenls Secondary Protection Nominai pm (in) 900 (0.035)
polenlial short circuils Single Bending Radius mm (in) 137 (5.4)
@ Aluminum corrugated armor wilh oulstanding FI/O Standards (Meets or Exceeds) UL Lisled Type OFNR (UL1666),
bending characteristics — Minimizes insfallalian lime RoHS Compliant
and enables mechanical prolection and shielding Optical Loss dB/Km 0.5@ 1310 nm
@ Same accessories as 1-1/4" coaxial cable — Saves 0.5 @ 1550 nm
installation cosls and lime _ _ Fiber Termination End 1 DLC Conneclors
@ Or:‘er:dc,md“c‘ofr egfﬂ:r:‘lg'g%g E"";;”gﬁé{g;;al!m Fiber Termination End 2 DLC Connectors
SRS savesant ' FO Break-out length mm(in)  939.8 +/-50.8 (37 +/-2)
@ Lighlweight solution and compacl design — Cable sealing method Selmi-lri?id [Ia_mr:s'z-relardleddh )
Decreases lower loading polyolefin, with hol mell adhesive
@ Robust cabling — Eliminales need for expensive TESTING AND ENVIRONMENTAL
6 cable lrays and duels Storage Temperature *C(°F)  -40 1o 70 (40 1o 158 )
Oplical liber and power cables housed in single ati t c e 401 1
carrugaled cable — Saves CAPEX by standardizing Dper u.?n UCMELELTE - (BF) 40iio BST(EA OHOT 351)
RRH cable installation and reducing installation Installation Temperature C(°F)  -20t065(4 10 149)
requirementls Jacket Specifications L2882 Type RHC, UL listed
® Ouldoor, flame-relardant jacket - Ensures long- Alarm Wire Standards (Meets or Exceeds) UL Slandard 1063, 1581 VW-1,
MTW Oil and Gasoline RES1

HB114-U6512-120-LI

lasling cable proleclion

REV: C

REV DATE: 4Sep19

Ao et conlaited in e present dalashenl s sabjeet o conlom-ton al e ol nidenng

SUNRES (Cable meels UL
requirements), RoOHS/REACH
Compliant
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PRODUCT DATASHEET RADIO FREQUENCY SYSTEMS
HB114-U6812-120-LI The Clear Choice-

JUE

HYBRIFLEX® RRH Hybrid Cable Solution 6x12, 6AWG
Low-Inductance, 1-1/4”, Single-Mode Fiber With DLC Connectors

External Document Links Notes

Installation Guidelines
Quick Ship 2.0 Program Information

External Link Reference
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I Bk e Whie Sl - Pt €

i —
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- f
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X Power Wires

1 lenulavon f Outer Jacket
L Insuletion Inner Red)

Blue Ciip, Blue Boots & {1) White Marher
Blve {Up, Blue Boos & (1) Yellow Marker

Customer Order Langth —
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D< Power Wire
DC Electniea’ Ground Ware Craxs: Sorhian
Drawing
HB114-U6512-120-Li REV: C REV DATE: 4Sep19 www.rfsworld.com
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RIF 220597

Report Date: April 15, 2020

Client: Hudson Design Group
110 Washington Ave, Fourth Floor
North Haven, CT 06473
Attn: Doug Roberts
Phone: 203-208-3919

Structure: Existing 280-ft Self-Support Tower
Site Name: Higganum South CT
Site Address: 330 Pokorny Road

City, County, State: Haddam, Middlesex County, CT
Latitude, Longitude: 41°26'36.9 ", -72° 33’ 58.9"

PJF Project: A00019-0111.003.8700_R4 (revised Table 3 to show date of MSA and CD)

Paul J. Ford and Company is pleased to submit this "Structural Analysis Report’ to determine the structural
integrity of the above mentioned self-support tower. The purpose of this analysis is to determine the acceptability
of the self-support tower stress level.

Analysis Criteria:
Reference Standard: 2016 Connecticut State Building Code with the ANSI/TIA-222-G-2005 Standard,

“Structural Standard for Antenna Supporting Structures and Antennas”, with ANSI/TIA-
222-G-1-2007 and ANSI/TIA-222-G-2-2009 Addenda per Exception #5 of Section
1609.1.1.

Ultimate Wind Speed: 140 mph 3-second gust wind speed without ice

Nominal Wind Speed: 108 mph 3-second gust wind speed without ice

Ice Wind Speed: 50 mph 3-second gust wind speed with 0.75” ice
Service Wind Speed: 60.0 mph (Serviceability) without ice
TIA-222 Criteria: Structure Class I, Topographic Category |, Exposure Category C

Proposed Appurtenance Loads:
The structure was analyzed with the addition of the proposed appurtenance loads shown in Table 1 combined with

the existing and reserved loads shown in Table 2 of this report.

Summary of Analysis Results:
Existing Structure: Pass
Existing Foundation: Pass

We at Paul J. Ford and Company appreciate the opportunity of providing our continuing professional services to
you and Hudson Design Group. If you have any questions or need further assistance on this or any other projects
please give us a call.

Respectfully submitted by: o
~ LU
W
& OF L VEn S,
SN g,
.'?g =
oA
Joseph Jacobs, P :*f = =i
Project Manager g&"-&m PEN 22731 ‘g’: 04.15.2020
jjacobs@pauliforddom % %ends v
2 S SENSY:
‘a5 JONAL
Columbus e Orlando
250 E Broad St, Suite 600 1801 Lee Rd, Suite 230
Columbus, OH 43215 Winter Park, FL 32789
Phone 614.221.6679 Phone 407.898.9039

Founded in 1965 www.PaullFord.com 100% Employee Owned



280 Ft Self Support Tower Structural Analysis April 15, 2020
Project Number A00019-0111.003.8700_R4 Page 2
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Table 2 - Existing Antenna and Cable Information
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280 Ft Self Support Tower Structural Analysis April 15, 2020
Project Number A00019-0111.003.8700_R4 Page 3

1) INTRODUCTION

This tower is a 280 ft Self Support tower designed by Vaimont in February of 2012. The tower was originally
designed for a wind speed of 85 mph per EIA/TIA-222-F.

2) ANALYSIS CRITERIA

TIA-222 Revision: TIA-222-G
Risk Category: ]
Ultimate Wind Speed: 140 mph
Exposure Category: C
Topographic Factor: 1

Ice Thickness: 0.75in
Wind Speed with Ice: 50 mph

Nominal Service Wind Speed: 108.4 mph

Table 1 - Proposed Antenna and Cable Information

Center I
. . Number Number 1
Mounting| e |0 | amniomparer | AntennaModel of Feed| FSZCTTE  |Note
() Antennas Lines
| . 6 | commscope NHH-65C-R2B
| [ | - —1 = =
BSAMNT-SBS-1-2 '
| 3 | commscope | “(Mount Bracket) |
| .
3 samsung = go/BeGA RRH-BR049 |
B telecommunications | B o .
3 samsung | gg/g13 RRH-BR04C | | ‘
| telecommunications| ~ , .
145.0 145.0 3 ' ) | 2’ STD Stabilizing 48 |1/2 6" jumper| - |
R | Pipe | |
| 3 i ‘ 2.5” STD Pipe Mount | ‘ i
] Reinforcing |
5 e orE | SFS-V Sector Frame‘ ‘
L_° P ‘ Stabilizer | -
i —_— = | H
‘ 3 Site pro VFA12F-RRU Sector ‘ ‘ ‘
| rame N | I | |
Table 2 - Existing Antenna and Cable Information
Center F
: Number Number . .
Mounting| Line Antenna Feed Line Size
" of Antenna Model |of Feed . Note
Level (ft) Ele\(rfz-:;wn ARterings Manufacturer Lines (in)
2800 | 2800 | 1 | - FAAL-864Beacon | 1 | 12 11|
2992 | 1 - | ANT150F6-3 | f |
2898 | 1 - | DB538G i P |
2790 | 28625 | 1 | kreco KrecoCO-35A | o | 7/8 1
’ | 4'x 2" Std. Pipe | :
| Eeo | 8 | fowermoun® | Mount | - ||
3 | rfscelwave | PAL8w/radome | | ||
276.0 276.0 7 ' 8 x2"Sch 40 Pipe | 3 EWS63 ‘ 1
R S ] | Mount | I
266.0 266.0 1 | rfs celwave | PAL8 w/radome | 1 | EW63 [ 1 |

Founded in 1965 www.PaullJFord.com 100% Employee Owned



280 Ft Self Support Tower Structural Analysis
Project Number A00019-0111.003.8700_R4

April 15, 2020
Page 4

. Ce_nter Number Number . :
Mounting ng of Antenna Antenna Model | of Feed Feed I._me Size Note
Level (ft) Ele\(rfa:;lon Antannas Manufacturer Lines (in)

. ] 8' x 2" Sch 40 Pipe
| I Mount Il
| 1 - 10' 8-Bay Dipole [
261'0_i_ Eafo 1| = 3'Side AmMount | © _7/ 8 _1 |
2655 | 1 decibel DB589-Y | | o i
1 - 12"x12"x6"TMA | 2 15/8 | . |
260.0 | 260.0 - | oSdeAmMount| 1 | ¥ | 1 |
[ 2545 | 1 decibel . bessgy | | 1 |
_ 1 : ] DB212-C .
255.0_ |__255.0_ 4 - | &SdeAmMou il 1__. _7/8 | _1 ..
1 sinclair | SD110-SFXPASNM
2410 | 2410 — - e 1 7/8 1
= 1 kreco CO-36A ;| 78 1 |
. : 1 |- |6 SideAmMount | 1
2400 | 1 | rscelwave PAL6w/radome | | |
2400 | | ] 8' x 2" Sch 40 Pipe 2 | EW63 1
S ) S — Mount | o |
240.8 1 i | SE419-SF3PALDF |
52 | 252 el = |} 6 Side Amn Mount | ? 11%8 |
| - [ 12°x16'x8AMP | 4 | 3/8 l
2295 | 1| - | SE419-SF3P4LDF | - N
I - 3 Side Arm Mount | - | 4 |
1 | comprod | Comprod 531-70HD [
230.0 | 230.0 1| Hscelwave | PAL8w/radome | | : :
T | #x2"Sch40Pipe 1 ] WES63 1 |
Mount
1 rfs celwave PAL8 w/ radome f
2200 | 2200 ) ] 8' x 2" Sch 40 Pipe 1 EW63 1
] ol Mount N I =
224.0 1 | telewave |  ANT450F10 '
216.0 | 1| sinclair SD110-SFXPASNM | 2 7/8 1 |
2160 5 : "6 Side Arm Mount | | |
1 | Hscewave |PA10-59w/radome | |
2055 | 2055 B 1_ [ ] | 8 x2"Sch 40 Pipe ‘ 1 EW63 1 ‘
[ | - DR Mount | |
204.0 1 - 3' Side Arm Mount |
240 oo | 1| sncar | sceremior | ' '™ [T
' Telewave [
210.0 L 1 telewave ANT900D6-9 : ‘
2060 | 1 sinclair | SC479-HF1LDF | ‘ |
200.0 | I - 3' Side Arm Mount | :;’ I 11%8 | 1|
2000 | 1 | - 12" x 16" x 6'AMP | | ||
| 1| towermounts ~6' Side Arm Mount | | |
1940 | 1 sinclair SC479-HF1LDF | | |

Founded in 1945
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280 Ft Self Support Tower Structural Analysis
Project Number A00019-0111.003.8700_R4

April 15,

2020

Page 5

Center
. - Number Number ! n
Mounting| Line Antenna Feed Line Size
; of Antenna Model |of Feed - Note
Level (ft) Ele\(rfz-:;lon Antonnes Manufacturer Lines (in)
__1 rfs celwave PAL6-59 w/ radome
197.0 197.0 1 ] 8' x 2" Sch 40 Pipe 1 EW63 1
. e b Mount 1 N
; 1 | s celwave | PA10-59 w/ radome
195.0 195.0 1 ' ) 8' x 2" Sch 40 Pipe 1 EW63 1
[ - - Mount R S
| 0 1 antel BCR-80010:90 |
‘ 1 , sinclair SC479-HFILDF | . ! - ; f
A | w— — — > ! ;
I 2 - 6' Side Arm Mount | | | ]
175.0 1750 — — — 1 1/2 1 |
| 1 - [ 12’x16"x6'AMP | 4 | 2/8 |
600 . 1 amwel | BCR-80010:90 | | |
| 777 1 1 | sinclair | SCA479-HFILDF L |
168.0 1 . 3' Side Arm Mount | '
: 1 L1
_168 ) 1780 | 1 ~ telewave ANT450F6 [ 8 |
1 | rscelwave | RFSPAD6-65AC | '
163.0 163.0 P ] ] 8' x 2" Sch 40 Pipe 1 EW63 1
| N B Mount - [_ - -
' 12 decibel DB980H90E-M
1535 | 1sas | 12| decibel | DBOGOH I T 13
- | e - | SectorFrame | | L
-3 alcatel lucent | B13 RRH4X30-4R | ! | _
3 commscope | HBXX-6517DS-A2M | - | - 2 |
3 commscope | LNX-8515DS-AM | | N
3 | commscope |HBXX-8517DS-A2M | ]
145.0 145.0 3 commscope | LNX-6515DS-A1M | 6 x 12 Hybrid | 1
3 . RC3DC-3315-PF-48 Cables
8| ryer | OVP | B
i 1 | rscelwave | DB-T1-6Z-8AB-0Z | |
| ' | Generic Sector | - - 2
R B e el B
140.0 | 140.0 3 - FAA L-810 Sidelight | 1 3/8 [ 1|
' S kreco CO-36A | ; |
132 DS 1SOL 1 - | 6'Side Arm Mount | _1_ | 78 ] ! |
1 telewave ANT450F6 '| I,
8.0 133.0 ————T1— = 1 7/ 1
1BO WO G seAmMount | |
01320 | 1| kathrein PRF-950 '_ |, |
1260 (—0—t—— 4 — 1| 7/8 1
- [ 1260 | 1 - | 6'Side Arm Mount | | R
; 1| rscelwave | SBX4-WB0OAC2 | ‘, |
1230 | 123.0 1 ' i 8' x 2" Sch 40 Pipe 1 | E60 1 ‘
I S I A — Mount | | |
1 - 3' Side Arm Mount i | i
117.0 117. - ! e = 7/8 1
A O T N T R A
. 2 - 3' Side Arm Mount | I . |
116.0 ' 1 ~ browning ~ BR6155 | 1| 7/8 1
113.0 1 telewave ANT400D | | i

Founded in 1965
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280 Ft Self Support Tower Structural Analysis April 15, 2020

Project Number A00019-0111.003.8700_R4 Page 6
Center
. : Number Number ’ .
Mounting| Line Antenna Feed Line Size
- of Antenna Model |of Feed - Note
Level (ft) Ele\(rfat;lon Antennas Manufacturer Lines (in)
I | fscewave |RTSPADGSSACW |
1040 | 1040 |—t——A——————1 . EWe3 1
P _ 8' x 2" Sch 40 Pipe | |
—— 1. - = . Mount 1 [ . .
1 - 3' Side Arm Mount | | [ ]
0 | 0 e — - o 1 | |
(SO 9O T bowning | BR6ISS AR
| 550 1 - | 3' Side Arm Mount |' ||
55. - ~ — 1 7/ !
N i | 600 | 1 | astronwireless | v-1500 | | _8 | ! |
50.0 1 - | 3' Side Arm Mount ; ]
00 | — | . - | - | 1 1
> 515 1 telewave | 10IWave ANT790 ‘ V2 ‘ ‘
Notes: I T T

1) Existing Equipment
2) Equipment To Be Removed, Not Considered In Analysis
3) Coax is assumed to be stacked 6 lines over 12 on PiRod supplies line brackets installed inside leg.

3) ANALYSIS PROCEDURE

Table 3 - Documents Provided

Document Remarks Reference
Tower Manufacturer Drawings | Valmont, 2/29/2012 #240898 '
" Geotechnical Report | s8Mzo1n - |
" Structural Analysis | Centek, 2/3/2015 [ #14316.000 |
Mount Modifications | HDG,0411520 |  Higganum ]
~ Mount Analysis | 'HDG, May 6,2019 | |

3.1) Analysis Method

tnxTower (version 8.0.5.0), a commercially available analysis software package, was used to create a
three-dimensional model of the tower and calculate member stresses for various loading cases. Selected
output from the analysis is included in Appendix A.

3.2) Assumptions

1) Tower and structures were built in accordance with the manufacturer’s specifications.

2)  The tower and structures have been maintained in accordance with the manufacturer’s
specification.

3)  The configuration of antennas, transmission cables, mounts and other appurtenances are as
specified in Tables 1 and 2 and the referenced drawings.

4)  All transmission lines assumed to be on PiRod supplied line brackets attached inside to each leg.

This analysis may be affected if any assumptions are not valid or have been made in error. Paul J Ford
and Company should be notified to determine the effect on the structural integrity of the tower.

Founded in 1965 www.PaulJFord.com 100% Employee Owned



260 Ft Self Support Tower Structural Analysis April 15, 2020
Project Number A00019-0111.003.8700_R4 Page 7

4) ANALYSIS RESULTS

Table 4 - Section Capacity (Summary)

Se;‘::l-on Elevation (ft) |[Component Type Size gl:;irtri?r:t P (K) F"'P(Ra;llow Ca;:ﬁcity Pass / Fail
e 280 - 270 leg |Valmont207628 (12x1.25) 2 470 | 14249 | 256 |  Pass
T2 | 270-260 Leg Valmont 207628 (12x1.25) | 18 | -11.34 | 14249 | 204 |  Pass
T3 | 260-240 |  Leg Valmont 207628 (12x1.25) | 28 | -38.39 | 14249 | 269 Pass |
T4 240-220 |  Leg Valmont 207628 (12x1.25)| 43 | 7369 | 14249 | 517 |  Pass l
15 | 220-210 Leg Valmont 195657 (12x1.75) | 64 9641 | 30149 | 461 |  Pass |
T6 | 210-200 .. Leg :.Valmo;195557 (12x175)| 73 | -119.40 30149 | 470 |  Pass ]
7 | 200-180 | Lleg Vaimont 211843 (12x2) | 85 | -150.37 | 36629 | 619 | Pass |
8 180 - 160 Leg Valmont 208334 (12x2.25)| 94 | 21879 | 45115 | 485 |  Pass
To 160 - 140 Leg Valmont 208334 (12x2.25)| 103 | 27914 | 45115 | 87.4 |  Pass
T10 | 140-120 |  Ley | Vamont208335(12x25) | 112 | -347.98 | 867.27 | 624 | Pass |
T11 | 120-100 Leg Valmont 208337 (12x2.75)| 121 | 41910 | 67468 | 621 |  Pass
Ti2 | 100-80 |  Leg Valmont 208338 (12x3) | 130 | 49044 | 80344 | 610 | Pass |
T3 | 8060 |  Leg | Valmont208338 (1243) 139 | 6267 | 80344 700 |  Pass |
T4 | 60-40 |  Leg “|Valmont 208339 (12x3.25)| 149 | -634.68 | 94357 | 67.3 Pass |
T15 40-20 Leg Valmont 208339 (12x3.25) | 158 | 710.30 | 94357 | 753 |  Pass
- T16 20-0 | Leg  |Valmont208330 (12x3.25) 167 | -78081 | 94357 | 828 |  Pass
T4 | 280-270 | Diagonal Laxaxs16 | 7 | -366 | 1733 | 211 |  Pass
72 | 270-260 | Diagonal | L3x3x5/16 20 | 608 | 1559 | 300 |  Pass |
Ts | 260-240 | Diagonal | L3x3x516 | 32 " 792 | 1275 | 622 | Pass
T4 | 240-220 Diagonal Lax4ax1/4 |53 | 1305 | 2095 | 623 | Pass |
" T5 | 220-210 | Diegonal | Lax4x1/4 | 68 1545 | 1945 | 807 |  Pass
" T8 210-200 | Diagonal | L4x4x 14 |77 | 1534 | 1756 874 | Pass
7 200 - 180 Diagonal | 2L35x35x 14 (¥8) | 89 | -2443 | 2837 861 | Pass |
" T8 | 180-160 |  Diagonal _"__ 2A35x35x1/4(38) | 98 | 2561 | 2565 | 999  Pass |
T9 160 - 140 Diagonal 2 axax1/4(38) | 107 | -3031 | 3445 | 880 |  Pass |
T1I0 | 140-120 Diagonal 2L 4x4x38(12) | 116 | -3607 | 4679 | 750 | Pass |
™ | 120-100 | Diagonal | 2L4x4x38(12) | 125 | 3612 | 4307 839 | Pass |
T12 100-80 |  Diagonal 2L 5x 5 x 5/16 (12) 134 | 3840 | 6383 | 602 |  Pass |
1713 | 80-60 | Diagonal 2L 5x5x516(12) | 143 | -3952 | 5827 | 678 |  Pass |
T14 | 60-40 Diagonal | 2L 5x5x5/16 (1/2) 152 | 4138 | 5332 | 776 |  Pass |
T5 | 40-20 Diagonal L 5x5x516(1/2) | 161 | 4177 | 4893 | 854 |  Pass |
T6 | 20-0 | Diagonal | 2L5x5x516(12) | 170 | 4414 | 4501 | 981 |  Pass |
T4 | 280-270 Seoonday | L25x25xs16 | 14 ‘ 193 1333 | 145 |  Pass ‘
T2 | 270-260 B L2.5x25x 516 ‘ 27 -0.92 11.83 7.8 Pass ‘
T6 210 - 200 ls_;%"z';ﬁ‘;' L5x5x 3/8 i 82 -2.07 4550 | 46 | Pass ’
T | 20-270 | TopGin | L35x35x516 | 6 044 | 1340 | 33 | Pass |
T4 | 240-220 | TopGit | L5x5x3B a7 | 159 | 3286 | 49 Pass |
T4 | 240-220 Mid Girt Lsx5x38 | 50 | 231 | 2078 | 78 |  Pass |
I | | T summary| |
B 1 | Leg(To) | 874 | Pass |
R _|— ] | Diagonal 999 | Pass _I
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0
Section | g1gvation (ft) [component Type Size Sritical | p (k) SF'P(R‘;"“" cﬂpﬁ’cw Pass | Fail
' s | |
N = o o ulgcondary [ N o il
Horizontal | 14.5 Pass
. - B | (. o () __
Top Girt
. I (ta) | 49 | Pass ‘
Mid Girt |
N | B I ey | 78 Pass |
. - | |poltChecks| 995 Pass |
: ] | Rating = 99.9 Pass |
Table 5 - Tower Component Stresses vs. Capacity
Notes Component Elevation (ft) % Capacity Pass / Fail
1 | Anchor Rods -  89.1 Pass |
Base Foundation
o Sl - e Fes
Base Foundation |
l Soil Interaction | ) - 57.5 Pas_s )
Structure Rating (max from all components) = 99.9%
Notes:
1) See additional documentation in “Appendix B — Additional Calculations” for calculations supporting the % capacity
consumed.

4.1) Recommendations

e The tower and its foundations have sufficient capacity to carry the existing and proposed loads. No

modifications are required at this time.

Table 6-Twist & Sway

Critical Deflections and Radius of Curvature - Service Wind B
Elevation Appurtenance Gov. Deflection Sway Twist Combined
Load Twist & Sway
ft Comb. in ° - N
276.00 PALS 47 12.669 0.3892 0.0708 0.46
266.00 PALS 47 11.846 0.3878 0.0703 0.4581
240.00 PADX6-59AC 47 9.735 0.3651 0.0662 0.4313
230.00 PALS 47 8.961 0.3460 0.0626 0.4086
220.00 PALS 47 8.219 0.3274 0.0570 0.3844
205.50 PA10-59 47 7.195 0.3083 0.0482 0.3565
197.00 PAL6-59 47 6.618 0.2948 0.0449 0.3397
195.00 PA10-59 47 6.487 0.2917 0.0442 0.3359
163.00 RFS PAD6-65AC 43 4.592 0.2451 0.0337 0.2788
126.00 PRF-950 43 2.825 0.1825 0.0235 0.206
117.00 PRF-950 43 2.471 0.1683 0.0218 0.1901
104.00 RFS PAD8B-65AC 43 2.002 0.1485 0.0192 0.1677

Founded in 1965

www.PaullFord.com

100% Employee Owned



280 Ft Self Support Tower Structural Analysis
Project Number A00019-0111.003.8700_R4

Table 7-Tower Deflection

April 15, 2020
Page 9

Maximum Tower Deflections - Service Wind

Section Elevation Horz. Gov. Sway Twist Combined Twist
No. Deflection Load & Sway
ft in Comb. 2 2 o

T1 280 - 270 12.997 47 0.3891 0.0707 0.4598
T2 270 - 260 12.176 47 0.3888 0.0707 0.4595
T3 260 - 240 11.351 47 0.3852 0.0692 0.4544
T4 240 - 220 9.735 47 0.3651 0.0662 0.4313
T5 220 - 210 8.219 47 0.3277 0.0571 0.3844
T6 210 - 200 7.509 47 0.3149 0.0505 0.3654
T7 200 - 180 6.819 47 0.2996 0.0460 0.3456
T8 180 - 160 5.553 47 0.2697 0.03%4 0.3091

T9 160 - 140 4.431 43 0.2404 0.0327 0.2731

T10 140 - 120 3.432 43 0.2057 0.0265 0.2322
T11 120 - 100 2.586 43 0.1730 0.0224 0.1954
T12 100 - 80 1.868 43 0.1428 0.0184 0.1612
T13 80-60 1.264 43 0.1151 0.0148 0.1299
T14 60 - 40 0.775 43 0.0852 0.0111 0.0963
T15 40- 20 0.405 43 0.0583 0.0074 0.0657
T186 20-0 0.132 43 0.0296 0.0037 0.0333

Founded in 1945
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APPENDIX A
TNXTOWER OUTPUT
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TOWER DESIGN NOTES

. Tower Is located In Middlesex County, Connecticut.

. Tower designed for Exposure C to the TIA-222-G Standard.

. Tower designed for a 140 mph basic wind In accordance with the TIA-222-G Standard.
. Tower is also designed for a 50 mph basic wind with 0.75 in ice. Ice is considered to

Increase In thickness with helght.
Deflections are based upon a 108 mph wind.

. Tower Risk Category Ill and IV.
. Topoqraphlc Cateqory 1 with Crest Helght of 0.00 fi

oNOMm AN

. TOWER RATING: 99.9%

ALL REACTIONS
ARE FACTORED

DOWN: 818K
SHEAR: 108 K

UPLIFT: 868 K
SHEAR: 92K

AXIAL
463 K

MOMENT

47K 7432 kip-ft
TORQUE 85 kip-ft

50 mph WIND - 0.7500 In ICE

AXIAL
163 K

SHEAR, MOMENT
181 K 26444 kip-ft

TORQUE 268 kip-ft
REACTIONS - 140 mph WIND

MAX. CORNER REACTIONS AT BASE:
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250 E. Broad St., Ste 600

- 280-ft Self Support Tower Haddam, CT
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FAX:
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Tower Input Data

The main tower is a 3x free standing tower with an overall height of 280.00 ft above the ground line.
The base of the tower is set at an elevation of 0.00 ft above the ground line.
The face width of the tower is 12.00 ft at the top and 40.00 ft at the base.
This tower is designed using the TIA-222-G standard.
The following design criteria apply:
1) Tower is located in Middlesex County, Connecticut.
2) ASCE 7-10 Wind Data is used.
3) Basic wind speed of 140 mph.

4) Risk Category Ill and IV.
5) Exposure Category C.
6) Topographic Category 1.
7) Crest Height 0.00 ft.

8) Nominal ice thickness of 0.7500 in.
9) Ice thickness is considered to increase with height.

10) Ice density of 56 pcf.

11) A wind speed of 50 mph is used in combination with ice:
12) Deflections calculated using a wind speed of 108 mph.
13) A non-linear (P-delta) analysis was used.

14) Pressures are calculated at each section.

15) Stress ratio used in tower member design is 1.

16) Local bending stresses due to climbing loads, feed line supports, and appurtenance mounts are not

considered.

—

Options

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

v Use Code Stress Ratios

v Use Code Safety Factors - Guys
Escalate Ice
Always Use Max Kz
Use Special Wind Profile

Include Bolts In Member Capacity

Leg Bolts Are At Top Of Section
Secondary Horizontal Braces Leg
Use Diamond Inner Bracing (4 Sided)
SR Members Have Cut Ends

SR Members Are Concentric

Founded in 1945

Distribute Leg Loads As Uniform
Assume Legs Pinned

Assume Rigid Index Plate

Use Clear Spans For Wind Area
Use Clear Spans For KL/r
Retension Guys To [nitial Tension
Bypass Mast Stability Checks
Use Azimuth Dish Coefficients
Project Wind Area of Appurt.

Autocalc Torque Arm Areas

Add IBC .6D+W Combination

Sort Capacity Reports By Component
Triangulate Diamond Inner Bracing
Treat Feed Line Bundles As Cylinder
Ignore KL/ry For 60 Deg. Angle Legs

www.PaulJFord.com

Use ASCE 10 X-Brace Ly Rules
Calculate Redundant Bracing Forces
Ignore Redundant Members in FEA

SR Leg Bolts Resist Compression

All Leg Panels Have Same Allowable
Offset Girt At Foundation

Consider Feed Line Torque

Include Angle Block Shear Check

Use TIA-222-G Bracing Resist.
Exemption

Use TIA-222-G
Exemption

Tension  Splice

Poles
Include Shear-Torsion Interaction
Always Use Sub-Critical Flow
Use Top Mounted Sockets
Pole Without Linear Attachments
Pole With Shroud Or No
Appurtenances
Outside and Inside Corner Radii Are
Known

100% Employee Owned
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«——leghd
Wind 90
—_—
Leg C N Leg B
Wind Normal
Triangular Tower
Tower Section Geometry |
Tower Tower Assembly Description Section Number Section
Section Elevation Database Width of Length
Sections
ft ft ft

T1 280.00-270.00 12.00 1 10.00
T2 270.00-260.00 13.00 1 10.00
T3 260.00-240.00 14.00 1 20.00
T4 240.00-220.00 16.00 1 20.00
T5 220.00-210.00 18.00 1 10.00
T6 210.00-200.00 19.00 1 10.00
T7 200.00-180.00 20.00 1 20.00
T8 180.00-160.00 22.00 1 20.00
T9 160.00-140.00 24.00 1 20.00
T10 140.00-120.00 26.00 1 20.00
T11 120.00-100.00 28.00 1 20.00
T12 100.00-80.00 30.00 1 20.00
T13 80.00-60.00 32.00 1 20.00
T14 60.00-40.00 34.00 1 20.00
T15 40.00-20.00 36.00 1 20.00
T16 20.00-0.00 38.00 1 20.00

Tower Section Geometry (cont'd) |
Tower Tower Diagonal Bracing Has Has Top Girt Bottom Girt
Section Elevation Spacing Type K Brace Horizontals Offset Offset
End
ft ft Panels in in

T1 280.00-270.00 10.00 X Brace No Yes 0.0000 0.0000
T2 270.00-260.00 10.00 X Brace No Yes 0.0000 0.0000
T3 260.00-240.00 10.00 X Brace No No 0.0000 0.0000
T4 240.00-220.00 10.00 X Brace No No 0.0000 0.0000
T5 220.00-210.00 10.00 X Brace No No 0.0000 0.0000
T6 210.00-200.00 10.00 X Brace No Yes 0.0000 0.0000

Founded in 1945 www.PaullFord.com
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Tower Tower Diagonal Bracing Has Has Top Girt Bottom Girt
Section Elevation Spacing Type K Brace Horizontals Offset Offset

End
ft ft Panels in in
T7 200.00-180.00 20.00 X Brace No No 0.0000 0.0000
T8 180.00-160.00 20.00 X Brace No No 0.0000 0.0000
T9 160.00-140.00 20.00 X Brace No No 0.0000 0.0000
T10 140.00-120.00 20.00 X Brace No No 0.0000 0.0000
T11 120.00-100.00 20.00 X Brace No No 0.0000 0.0000
T12 100.00-80.00 20.00 X Brace No No 0.0000 0.0000
T13 80.00-60.00 20.00 X Brace No No 0.0000 0.0000
T14 60.00-40.00 20.00 X Brace No No 0.0000 0.0000
T15 40.00-20.00 20.00 X Brace No No 0.0000 0.0000
T16 20.00-0.00 20.00 X Brace No No 0.0000 0.0000
| Tower Section Geometry (contd) N
Tower Leg Leg Leg Diagonal Diagonal Diagonal
Elevation Type Size Grade Type Size Grade
ft
T1 280.00- TrussLeg  Valmont 207628 (12x1.25) A572-50  Single Angle L3x3x5/16 A36
270.00 (50 ksi) (36 ksi)
T2 270.00- TrussLeg  Valmont 207628 (12x1.25) A572-50  Single Angle L3x3x5/16 A36
260.00 (50 ksi) (36 ksi)
T3 260.00- TrussLeg  Valmont 207628 (12x1.25) A572-50  Single Angle L3x3x5/16 A36
240.00 (50 ksi) (36 ksi)
T4 240.00- TrussLeg  Valmont 207628 (12x1.25) A572-50  Single Angle L4x4x1/4 A36
220.00 (50 ksi) (36 ksi)
T5 220.00- TrussLeg  Valmont 1955857 (12x1.75) A572-50  Single Angle L4x4x1/4 A36
210.00 (50 ksi) (36 ksi)
T6 210.00- TrussLeg Valmont 195557 (12x1.76) A572-50  Single Angle L4x4x1/4 A36
200.00 (50 ksi) (36 ksi)
T7 200.00- Truss Leg Valmont 211843 (12x2) A572-50 Double Angle 2L 3.5x 3.5 x 1/4 (3/8) A36
180.00 (50 ksi) (36 ksi)
T8 180.00- TrussLeg  Valmont 208334 (12x2.25) A572-50 Double Angle 2L 3.5x 3.5x 1/4 (3/8) A36
160.00 (50 ksi) (36 ksi)
T9 160.00- TrussLeg  Valmont 208334 (12x2.25) A572-50 Double Angle 2L 4 x4 x1/4(3/8) A36
140.00 (50 ksi) (36 ksi)
T10 140.00- Truss Leg Valmont 208335 (12x2.5)  A572-50 Double Angle 2L 4 x4 x 3/8 (1/2} A36
120.00 (50 ksi) (36 ksi)
T11 120.00- TrussLeg Valmont 208337 (12x2.75)  A572-50 Double Angle 2L 4 x4 x3/8(1/2) A36
100.00 (50 ksi) (36 ksi)
T12 100.00- Truss Leg Valmont 208338 (12x3) A572-50 Double Angie 2L 5x 5 x 5/16 (1/2) A36
80.00 (50 ksi) (36 ksi)
T13 80.00- Truss Leg Valmont 208338 (12x3) A572-50 Double Angle 2L 5x5x5/16 (1/2) A36
60.00 (50 ksi) (36 ksi)
T14 60.00- TrussLeg  Valmont 208339 (12x3.25) A572-50 Double Angle 2L 5x 5 x 5/16 (1/2) A36
40.00 (50 ksi) (36 ksi)
T15 40.00- TrussLeg  Valmont 208339 (12x3.25) A572-50 Double Angle 2l 5x5x5/16 (1/2) A36
20.00 (50 ksi) (36 ksi)
T1620.00-0.00 TrussLeg Valmont 208339 (12x3.25) A572-50 Double Angle 2L 5x5x 5/16 (1/2) A36
(50 ksi) (36 ksi)
Tower Section Geometry (cont’d)
Tower Top Girt Top Girt Top Girt Bottom Girt Bottom Girt Bottom Girt
Elevation Type Size Grade Type Size Grade
ft
T1 280.00- Equal Angle L3.5x3.5x5/186 A36 Single Angle A36
270.00 (36 ksi) (36 ksi)
T4 240.00- Single Angle L5x5x3/8 A36 Single Angle A36
220.00 (36 ksi) (36 ksi)
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| Tower Section Geometry (cont'd)
Tower No. Mid Girt Mid Girt Mid Girt Horizontal Horizontal Horizontal
Elevation of Type Size Grade Type Size Grade
Mid
fi Girts
T4 240.00- 1 Single Angle L5x5x3/8 A36 Single Angle A36
220.00 (36 ksi) (36 ksi)
Tower Section Geometry (contd) |
Tower Secondary  Secondary Horizontal ~ Secondary  Inner Bracing Inner Bracing Size  Inner Bracing
Elevation  Horizontal Type Size Horizontal Type Grade
Grade
ft
T1 280.00- Single Angle L25x25x5/16 A36 Single Angle A36
270.00 (36 ksi) (36 ksi)
T2 270.00- Single Angle L25x25x5/16 A36 Single Angle A36
260.00 (36 ksi) (36 ksi)
T6 210.00- Single Angle L5x5x3/8 A36 Single Angle A36
200.00 (36 ksi) (36 ksi)

Tower Section Geometry (cont’d)

Tower Gusset Gusset  Gusset GradeAdjust. Factor ~ Adjust. Weight Muit. Double Angle Double Angle Double Angle
Elevation Area Thickness As Factor Stitch Bolt ~ Stitch Bolt  Stitch Bolt
(per face) A, Spacing Spacing Spacing
Diagonals  Horizontals Redundants
id Jisd in in in in

T1 280.00- 0.00 0.5000 A36 1 1 1.1 Mid-Pt Mid-Pt Mid-Pt
270.00 (36 ksi)

T2 270.00- 0.00 0.5000 A36 1 1 1.1 Mid-Pt Mid-Pt Mid-Pt
260.00 (36 ksi)

T3 260.00- 0.00 0.5000 A36 1 1 11 Mid-Pt Mid-Pt Mid-Pt
240.00 (36 ksi)

T4 240.00- 0.00 0.5000 A36 1 1 1.1 Mid-Pt Mid-Pt Mid-Pt
220.00 (36 ksi)

T5 220.00- 0.00 0.5000 A36 1 1 1.1 Mid-Pt Mid-Pt Mid-Pt
210.00 (36 ksi)

T6 210.00- 0.00 0.5000 A36 1 1 1.1 Mid-Pt Mid-Pt Mid-Pt
200.00 (36 ksi)

T7 200.00- 0.00 0.5000 A36 1 1 1.1 Mid-Pt Mid-Pt Mid-Pt
180.00 (36 ksi)

T8 180.00- 0.00 0.5000 A36 1 1 1.1 Mid-Pt Mid-Pt Mid-Pt
160.00 (36 ksi)

T9 160.00- 0.00 0.5000 A36 1 1 1.1 Mid-Pt Mid-Pt Mid-Pt
140.00 (36 ksi)

T10 140.00- 0.00 0.5000 A36 1 1 1.1 Mid-Pt Mid-Pt Mid-Pt
120.00 (36 ksi)

T11 120.00- 0.00 0.5000 A36 1 1 1.1 Mid-Pt Mid-Pt Mid-Pt
100.00 (36 ksi)

T12 100.00- 0.00 0.5000 A36 1 1 1.1 Mid-Pt Mid-Pt Mid-Pt
80.00 (36 ksi)

T13 80.00- 0.00 0.5000 A36 1 1 1.1 Mid-Pt Mid-Pt Mid-Pt
60.00 (36 ksi)

T14 60.00- 0.00 0.5000 A36 1 1 1.1 Mid-Pt Mid-Pt Mid-Pt
40.00 (36 ksi)

T15 40.00- 0.00 0.5000 A36 1 1 1.1 Mid-Pt Mid-Pt Mid-Pt
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Tower Gusset Gusset  Gusset GradeAdjust. Factor  Adjust. Weight Muit. Double Angle Double Angle Double Angle
Elevation Area Thickness Af Factor Stitch Bolt ~ Stitch Bolt ~ Stitch Bolt
(per facs) A, Spacing Spacing Spacing
Diagonals  Horizontals Redundants
ft 2 in in in in
20.00 (36 ksi)
T16 20.00- 0.00 0.5000 A36 1 1 1.1 Mid-Pt Mid-Pt Mid-Pt
0.00 (36 ksi)
Tower Section Geometry (cont’d) B
K Factors’
Tower Calc Calc Legs X K Single Girts Horiz. Sec. Inner
Elevation K K Brace Brace Diags Horiz. Brace
Single Solid Diags Diags
Angles Rounds X X X X X X X
ft Y Y Y Y Y Y Y
T1 280.00- Yes Yes 1 1 1 1 1 1 1 1
270.00 1 1 1 1 1 1 1
T2 270.00- Yes Yes 1 1 1 1 1 1 1 1
260.00 1 1 1 1 1 1 1
T3 260.00- Yes Yes 1 1 1 1 1 1 1 1
240.00 1 1 1 1 1 1 1
T4 240.00- Yes Yes 1 1 1 1 1 1 1 1
220.00 1 1 1 1 1 1 1
T5 220.00- Yes Yes 1 1 1 1 1 1 1 1
210.00 1 1 1 1 1 1 1
T6 210.00- Yes Yes 1 1 1 1 1 1 1 1
200.00 1 1 1 1 1 1 1
T7 200.00- Yes Yes 1 1 1 1 1 1 1 1
180.00 1 1 1 1 1 1 1
T8 180.00- Yes Yes 1 1 1 1 1 1 1 1
160.00 1 1 1 1 1 1 q
T9 160.00- Yes Yes 1 1 1 1 1 1 1 1
140.00 1 1 1 1 1 1 1
T10 140.00- Yes Yes 1 1 1 1 1 1 1 1
120.00 1 1 1 1 1 1 1
T11 120.00- Yes Yes 1 1 1 1 1 1 1 1
100.00 1 1 1 1 1 1 1
T12 100.00- Yes Yes 1 1 1 1 1 1 1 1
80.00 1 1 1 1 1 1 1
T13 80.00- Yes Yes 1 1 1 1 1 1 1 1
60.00 1 1 1 1 1 1 1
T14 60.00- Yes Yes 1 1 1 1 1 1 1 1
40.00 1 1 1 1 1 1 1
T15 40.00- Yes Yes 1 1 1 1 1 1 1 1
20.00 1 1 1 1 1 1 1
T16 20.00- Yes Yes 1 1 1 1 1 1 1 1
0.00 1 1 1 1 1 1 1

"Note: K factors are applied to member segment lengths. K-braces without inner supporting members will have the K factor in the out-of-plane
direction applied to the overall length.

Tower Section Geometry (cont’d) ]
Truss-Leg K Faclors
Truss-Legs Used As Leg Members Truss-Legs Used As Inner Members
Tower Leg X z Leg X p
Elevation Panels Brace Brace Panels Brace Brace
ft Diagonals Diagonals Diagonals Diagonals
T1 280.00- 1 0.5 0.85 1 1 1
270.00
T2 270.00- 1 0.5 0.85 1 1 1
260.00
T3 260.00- 1 0.5 0.85 1 1 1
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Truss-Leg K Faclors

Truss-Legs Used As Leg Members Truss-Legs Used As Inner Members
Tower Leg X 4 Leg X z
Elevation Panels Brace Brace Panels Brace Brace
ft Diagonals Diagonals Diagonals Diagonals
240.00
T4 240.00- 1 0.5 0.85 1 1 1
220.00
T5 220.00- 1 0.5 0.85 1 1 1
210.00
T6 210.00- 1 0.5 0.85 1 1 1
200.00
T7 200.00- 1 0.5 0.85 1 1 1
180.00
T8 180.00- 1 0.5 0.85 1 1 1
160.00
T9 160.00- 1 0.5 0.85 1 1 1
140.00
T10 140.00- 1 0.5 0.85 1 1 1
120.00
T11 120.00- 1 0.5 0.85 1 1 1
100.00
T12 100.00- 1 0.5 0.85 1 1 1
80.00
T13 80.00- 1 0.5 0.85 1 1 1
60.00
T14 60.00- 1 0.5 0.85 1 1 1
40.00
T15 40.00- 1 0.5 0.85 1 1 1
20.00
T16 20.00- 1 0.5 0.85 1 1 1
0.00
Tower Section Geometry (cont’d)
Tower Leg Diagonal Top Girt Bottom Girt Mid Girt Long Horizontal | Short Horizontal
Elevation
ft
Net Width U Net U |Net Width U Net U Net u Net U Net u
Deduct Width Deduct Width Width Width Width
in Deduct in Deduct Deduct Deduct Deduct
in in in in in
T1 280.00- | 0.0000 1 0.0000 0.75 | 0.0000 0.75 |0.0000 0.75 |0.0000 0.75 |0.0000 0.75 [0.0000 0.75

270.00
T2 270.00- | 0.0000 1 0.0000 0.75 | 0.0000 0.75 | 0.0000 075 |0.0000 0.76 |0.0000 0.75 [0.0000 0.75

260.00
T3 260.00- | 0.0000 1 0.0000 0.75 | 0.0000 0.75 | 0.0000 0.75 |0.0000 0.75 |0.0000 0.75 |0.0000 0.75

240.00

T4 240.00- | 0.0000 1 0.0000 0.75 | 0.0000 0.75 [ 0.0000 0.75 |0.0000 0.75 |0.0000 0.75 [0.0000 0.75
T52§gi)0.(())0— 0.0000 1 0.0000 0.75 | 0.0000 0.75|0.0000 0.75 |0.0000 0.75 [0.0000 0.75 |0.0000 075
TSZ;(‘I)i)O.gO- 0.0000 1 0.0000 0.75 | 0.0000 0.75 | 0.0000 0.75 |0.0000 0.75 |0.0000 0.75 |0.0000 0.75
T72286980- 0.0000 1 0.0000 0.75 | 0.0000 0.75 | 0.0000 0.75 |0.0000 075 |0.0000 0.75 |0.0000 0.75
TS:: Zgozgo- 0.0000 1 0.0000 0.75 | 0.0000 0.75 | 0.0000 0.75 |0.0000 0.75 |0.0000 0.75 |0.0000 0.75

T9 160.00- | 0.0000 1 0.0000 0.75 | 0.0000 0.75 |0.0000 0.75 |0.0000 075 |0.0000 075 |0.0000 0.75

140.00
T10 140.00- | 0.0000 1 0.0000 0.75 | 0.0000 0.75 |0.0000 0.75 |0.0000 0.75 |0.0000 075 |0.0000 0.75

120.00
T11 120.00- | 0.0000 1 0.0000 0.75 | 0.0000 0.75 | 0.0000 0.75 |0.0000 075 |0.0000 075 |0.0000 0.75

100.00
T12 100.00- | 0.0000 1 0.0000 0.75 | 0.0000 0.75 | 0.0000 0.75 |0.0000 075 |0.0000 075 |0.0000 0.75

80.00
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Tower Leg Diagonal Top Girt Bottom Girt Mid Girt Long Horizontal | Short Horizontal
Elevation
ft
Net Width U Net U [Net Width U Net u Net U Net u Net u
Deduct Width Deduct Width Width Width Width
in Deduct in Deduct Deduct Deduct Deduct
in in in in in
T13 80.00- | 0.0000 1 0.0000 0.75 | 0.0000 0.75 | 0.0000 0.75 |0.0000 075 |0.0000 075 |0.0000 0.75
60.00
T14 60.00- | 0.0000 1 0.0000 0.75 | 0.0000 0.75|0.0000 0.75 |0.0000 0.75 |0.0000 075 |0.0000 0.75
40.00
T15 40.00- | 0.0000 1 0.0000 0.75 | 0.0000 0.75|0.0000 0.75 |0.0000 0.75 |0.0000 075 |0.0000 0.75
20.00
T16 20.00- | 0.0000 1 0.0000 0.75 | 0.0000 0.75|0.0000 0.75 |0.0000 0.75 |0.0000 075 |0.0000 0.75
0.00
B Tower Section Geometry (cont’d)
Tower Leg Leg Diagonal Top Girt Bottom Girt Mid Girt Long Horizontal Short
Elevation Connection Horizontal
ft Type
Bolt Size No. |Bolt Size No. |Bolt Size No. | Bolt Size No. |Bolt Size No. |Bolt Size No. |Bolt Size No.
in in in in in in
T1 280.00- Flange 1.0000 O | 10000 1 | 05000 1 06250 O | 06250 O | 06250 O | 06250 O
270.00 A325N A325N A325N A325N A325N A325N A325N
T2 270.00- Flange 10000 6 | 10000 1 | 06250 O |06250 O |06250 O | 06250 O |06250 O
260.00 A325N A325N A325N A325N A325N A325N A325N
T3 260.00- Flange 1.0000 6 1.0000 1 06250 O (06250 O | 06250 O |0.6250 O | 086250 O
240.00 A325N A325N A325N A325N A325N A325N A325N
T4 240.00- Flange 1.0000 6 | 1.0000 1 06250 O |06250 0 |06250 O |0.6250 O | 086250 O
220.00 A325N A325N A325N A325N A325N A325N A325N
T5 220.00- Flange 10000 O | 10000 1 |06250 O |0.0000 O |06250 O [06250 O |06250 O
210.00 A325N A325N A325N A325N A325N A325N A325N
T6 210.00- Flange 10000 12 | 10000 1 | 06250 O |06250 O | 06250 O |[06250 O |06250 O
200.00 A325N A325N A325N A325N A325N A325N A325N
T7 200.00- Flange 10000 12 | 08750 1 | 06250 O | 06250 O | 06250 O [ 06250 O | 06250 O
180.00 A325N A325N A325N A325N A325N A325N A325N
T8 180.00- Flange 1.0000 12 | 0.8750 1 06250 O | 06250 O |06250 O |0.6250 O | 06250 O
160.00 A325N A325N A325N A325N A325N A325N A325N
T9 160.00- Flange 1.0000 12 | 0.8750 1 06250 O | 06250 O | 06250 O |06250 O | 06250 O
140.00 A325N A325N A325N A325N A325N A325N A325N
T10 140.00- Flange 10000 12 | 08750 1 | 06250 O | 06250 O | 06250 O | 06250 O | 06250 O
120.00 A325N A325N A325N A325N A325N A325N A325N
T11 120.00- Flange 10000 12 | 08750 2 | 06250 O |06250 O | 06250 O | 06250 O |06250 O
100.00 A325N A325N A325N A325N A325N A325N A325N
T12 100.00- Flange 12500 12 | 08750 2 | 06250 O |06250 O | 06250 O | 06250 O |06250 O
80.00 A325N A325N A325N A325N A325N A325N A325N
T13 80.00- Flange 12500 12 | 08750 2 | 06250 O | 06250 O |06250 O | 06250 O | 06250 O
60.00 A325N A325N A325N A325N A325N A325N A325N
T14 60.00- Flange 12500 12 | 08750 2 | 06250 O |06250 O | 06250 O [06250 O | 06250 O
40.00 A325N A325N A325N A325N A325N A325N A325N
T15 40.00- Flange 12500 12 | 08750 2 | 06250 O |06250 O | 06250 O |[06250 O | 06250 O
20.00 A325N A325N A325N A325N A325N A325N A325N
T16 20.00- Flange 0.0000 O | 08750 2 | 06250 O | 06250 O 06250 O | 06250 0O | 06250 O
0.00 AB15-75 A325N A325N A325N A325N A325N A325N

Feed Line/Linear Appurtenances - Entered As Round Or Flat

]

Description Face Allow Exclude Componen Placement Face  Lateral i # Clear Width or Perimete Weight
or Shield From t Offset  Offset Per Spacin Diameter r
Leg Torque Type ft in  (Frac FW) Row g in pif
Calculation in in

AR
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Description Face Allow Exclude Componen Placement Face Lateral # # Clear Width or Perimete Weight
or Shield From t Offset  Offset Per Spacin Diameter r
Leg Torque Type ft in (Frac FW) Row g in pif
Calculation in in
Safety Line C No No Ar (CaAa) 280.00- 0.0000 0 1 1 0.3750 0.3750 0.22
3/8 0.00
LDF4-50A C No No Ar (CaAa) 280.00- 0.0000 0.45 1 1 0.6300 0.6300 0.15
(1/2" foam) 0.00
LDF2-50 C No No Ar (CaAa) 140.00- 0.0000 0.45 1 1 0.4400 04400 0.08
(3/8" foam) 0.00
ek
***iFACE
A****
LDF7-50A (1 A No No Ar (CaAa) 153.50- 0.0000 0.4 18 12 0.5000 1.9800 0.92
5/8" foam) 0.00
*h
EWB3(ELLIP A No No Ar (CaAa) 195.00- 0.0000 -0.45 1 1 1.0000 2.0100 0.51
TICAL) 0.00 0.5000
EW63(ELLIP A No No Ar (CaAa) 163.00- 0.0000 -0.43 1 1 1.0000 2.0100 0.51
TICAL) 0.00 0.5000
EWBE3(ELLIP A No No Ar (CaAa) 104.00- 0.0000 -0.42 1 1 1.0000 2.0100 0.51
TICAL) 0.00 0.5000
LDF7-50A (1 A No No Ar (CaAa) 235.17 - 0.0000 -0.38 2 2 1.0000 1.9800 0.92
5/8" foam) 0.00 0.5000
LDF2-50 A No No Ar (CaAa) 235.17- 0.0000 -0.38 1 1 0.4400 04400 0.08
(3/8" foam) 0.00
LDF4-50A A No No Ar (CaAa) 235.17- 0.0000 -0.38 1 1 0.6300 0.6300 0.15
(1/2" foam) 0.00
LDF7-50A (1 A No No Ar (CaAa) 200.00- 0.0000 -0.36 3 3 1.0000 1.9800 0.92
5/8" foam) 0.00 0.5000
LDF7-50A (1 A No No Ar (CaAa) 175.00- 0.0000 -0.34 4 2 1.0000 1.9800 0.92
5/8" foam) 0.00 0.5000
LDF5-50A A No No Ar (CaAa) 116.00- 0.0000 -0.32 2 2 1.0900 1.0900 0.33
(7/8" foam) 0.00
LDF5-50A A No No Ar (CaAa) 55.00- 0.0000 -0.32 1 1 1.0900 1.0900 0.33
(7/8" foam) 0.00
LDF4-50A A No No Ar (CaAa) 175.00- 0.0000 -0.4 1 1 0.6300 0.6300 0.15
(1/2" foam) 0.00
LDF2-50 A No No Ar (CaAa) 175.00- 0.0000 -0.4 1 1 0.4400 0.4400 0.08
(3/8" foam) 0.00
LDF4-50A A No No Ar (CaAa) 200.00- 0.0000 -0.36 1 1 0.6300 0.6300 0.15
(1/2" foam) 0.00
****FACE
Bﬂ'ﬁ**
EWB3(ELLIP B No No Ar (CaAa) 276.00- 0.0000 0.47 3 3 0.5000 2.0100 0.51
TICAL) 266.00
EWB3(ELLIP B No No Ar (CaAa) 266.00- 0.0000 0.46 4 4 0.5000 2.0100 0.51
TICAL) 168.00
EW63(ELLIP B No No Ar (CaAa) 220.00- 0.0000 0.45 5 5 0.5000 2.0100 0.51
TICAL) 0.00
LDF5-50A B No No Ar (CaAa) 168.00- 0.0000 0.43 1 1 1.0000 1.0900 0.33
(7/8" foam) 0.00 0.5000
LDF5-50A B No No Ar (CaAa) 255.00- 0.0000 0.41 1 1 1.0900 1.0900 0.33
(7/8" foam) 0.00 0.5000
LDF5-50A B No No Ar (CaAa) 240.00- 0.0000 0.42 1 1 1.0000 1.0900 0.33
(7/8" foam) 0.00 0.5000
LDF2-50 B No No Ar (CaAa) 260.00- 0.0000 0.41 1 1 0.4400 0.4400 0.08
(3/8" foam) 0.00
LDF7-50A (1 B No No Ar (CaAa) 260.00- 0.0000 0.39 2 2 1.0000 1.9800 0.92
5/8" foam) 0.00 0.5000
LDF5-50A B No No Ar (CaAa) 230.00- 0.0000 0.38 1 1 1.0900 1.0900 0.33
(7/8" foam) 0.00
LDF5-50A B No No Ar (CaAa) 216.00- 0.0000 0.38 1 1 1.0900 1.0900 0.33
(7/8" foam) 0.00
LDF5-50A B No No Ar (CaAa) 280.00- 0.0000 0.37 2 1 1.0900 1.0900 0.33
(7/8" foam) 0.00
LDF5-50A B No No Ar (CaAa) 130.00- 0.0000 0.44 1 1 1.0900 1.0900 0.33
(7/8" foam) 0.00
*kk
LDF6-50 (1 B No No Ar (CaAa) 145.00- 0.0000 0.44 1 1 1.5500 1.5500 0.66
1/4" foam) 0.00
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Description Face Allow Exclude Componen Placement Face Lateral # # Clear Width or Perimete Weight

or Shield From t Offset  Offset Per Spacin Diameter r
Leg Torque Type ft in (Frac FW) Row g in pif
Calculation in in
Hybrid B No No Ar (CaAa) 145.00- 0.0000 0.44 3 3 1.5500 1.5500 0.66
Cables 0.00
**EACE
Cﬁt**
LDF7-50A (1 C No No Ar (CaAa) 279.00- 0.0000 0.46 1 1 1.0000 1.9800 0.92
5/8" foam) 0.00 0.5000
LDF5-50A C No No Ar (CaAa) 117.00- 0.0000 0.45 5 5 1.0000 1.0900 0.33
(7/8" foam) 97.00 0.5000
LDF5-50A C No No Ar (CaAa) 97.00- 0.0000 0.43 4 4 1.0000 1.0900 0.33
(7/8" foam) 0.00 0.5000
LDF5-50A C No No Ar (CaAa) 261.00- 0.0000 043 2 2 1.0000 1.0900 0.33
(7/8" foam) 241.00 0.5000
LDF5-50A C No No Ar (CaAa) 241.00- 0.0000 0.43 3 3 1.0000 1.0900 0.33
(7/8" foam) 117.00 0.5000
EWB3(ELLIP C No No Ar (CaAa) 240.00- 0.0000 0.4 2 2 0.5000 2.0100 0.51
TICAL) 230.00
EWB3(ELLIP C No No Ar (CaAa) 230.00- 0.0000 0.4 3 3 0.5000 2.0100 0.51
TICAL) 205.50
EWB3(ELLIP C No No Ar (CaAa) 205.50- 0.0000 04 4 4 0.5000 2.0100 0.51
TICAL) 197.00
EW63(ELLIP C No No Ar (CaAa) 187.00- 0.0000 04 5 5 0.5000 2.0100 0.51
TICAL) 0.00
E60(ELLIPTI C No No Ar (CaAa) 123.00- 0.0000 04 1 1 22000 2.2000 0.68
CAL) 0.00
LDF5-50A C No No Ar (CaAa) 128.00- 0.0000 04 1 1 1.0900 1.0900 0.33
(7/8" foam) 0.00
LDF5-50A C No No Ar (CaAa) 126.00 - 0.0000 0.4 1 1 1.0900 1.0900 0.33
(7/8" foam) 0.00
LDF4-50A C No No Ar (CaAa) 50.00- 0.0000 0.4 1 1 0.6300 0.6300 0.15
(1/2" foam) 0.00
LDF4-50A A No No Ar (CaAa) 148.00- 0.0000 0 16 8 0.6300 0.6300 0.15
(1/2" foam) 142.00
LDF4-50A B No No Ar (CaAa) 148.00- 0.0000 0 16 8 0.6300 0.6300 0.15
(1/2" foam) 142.00
LDF4-50A C No No Ar (CaAa) 148.00- 0.0000 0 16 8 0.6300 0.6300 0.15
(1/2" foam) 142.00
Discrete Tower Loads
Description Face Offset Offsets: Azimuth Placement CaAs CaAa Weight
or Type Horz Adjustmen Front Side
Leg Lateral t
Vert
ft ft ft? i K
ft °
ft
Kreco CO-35A A From Leg 0.50 0.0000 279.00 No Ice 3.17 3.7 0.01
0.00 1/2" 4.74 4.74 0.03
0.00 Ice 6.23 6.23 0.06
1" Ice
4' x 2" Std. Pipe Mount A From Leg 0.00 0.0000 279.00 No Ice 0.81 0.81 0.01
0.00 1/2" 1.1 1.1 0.02
0.00 Ice 1.36 1.36 0.03
1" Ice
ANT150F6-3 Cc From Leg 0.50 0.0000 279.00 No lce 4.80 4.80 0.03
0.00 1/2" 6.83 6.83 0.07
0.00 lce 8.87 8.87 0.11
1" lce
4' x 2" Std. Pipe Mount c From Leg 0.00 0.0000 279.00 No Ice 0.81 0.81 0.01
0.00 1/2" 1.1 1.11 0.02
0.00 lce 1.36 1.36 0.03
1" Ice
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Description Face Offset Offsets: Azimuth Placement CaAn ChAn Weight
or Type Horz Adjustmen Front Side
Leg Lateral t
Vert
ft ft ft? ind K
# o
ft
DB538-G B From Leg 0.50 0.0000 279.00 No Ice 3.64 3.64 0.02
0.00 1/2" 513 5.13 0.04
0.00 lce 6.63 6.63 0.08
1" lce
4' x 2" Std. Pipe Mount B From Leg 0.00 0.0000 279.00 No Ice 0.81 0.81 0.01
0.00 1/2" 1.11 1.11 0.02
0.00 lce 1.36 1.36 0.03
1" Ice
ke
FAA L-864 Beacon B From Leg 0.00 0.0000 280.00 No lce 1.20 1.20 0.05
0.00 1/2" 2.20 2.20 0.08
0.00 lce 3.20 3.20 0.12
1" Ice
8' x 2" Sch 40 Pipe Mount A From Leg 0.00 0.0000 276.00 No Ice 1.75 1.75 0.03
0.00 1/2" 2.73 273 0.04
0.00 Ice 3.40 3.40 0.06
1" Ice
8' x 2" Sch 40 Pipe Mount B From Leg 0.00 0.0000 276.00 No lce 1.75 1.75 0.03
0.00 1/2" 273 2.73 0.04
0.00 Ice 3.40 3.40 0.06
1" lce
8' x 2" Sch 40 Pipe Mount C From Leg 0.00 0.0000 276.00 No lce 1.75 1.75 0.03
0.00 1/2" 273 273 0.04
0.00 Ice 3.40 3.40 0.06
1" Ice
*kirk
8' x 2" Sch 40 Pipe Mount Cc From Leg 0.00 0.0000 276.00 No Ice 1.75 1.75 0.03
0.00 1/2" 273 273 0.04
0.00 lce 340 3.40 0.06
1" Ice
ek
10' 8-Bay Dipole A From Leg 3.00 0.0000 261.00 No Ice 8.00 8.00 0.06
0.00 1/2" 10.00 10.00 0.10
0.00 Ice 12.00 12.00 0.14
1" lce
3' Side Arm Mount A From Leg 1.50 0.0000 261.00 No Ice 0.94 1.41 0.03
0.00 1/2" 1.48 217 0.04
0.00 lce 2.02 2.93 0.06
1" lce
ek
DB589-Y B From Leg 6.00 0.0000 260.00 No lce 1.87 1.87 0.01
0.00 1/2" 3.00 3.00 0.03
5.50 Ice 3.76 3.76 0.05
1" lce
DB589-Y B From Leg 6.00 0.0000 260.00 No Ice 1.87 1.87 0.01
0.00 1/2" 3.00 3.00 0.03
-5.50 Ice 3.76 3.76 0.05
1" Ice
12" x 12" x 6" TMA B From Leg 6.00 0.0000 260.00 No lce 1.20 0.60 0.03
0.00 1/2" 1.34 0.70 0.04
0.00 lce 1.48 0.81 0.05
1" lce
6' Side Arm Mount B From Leg 3.00 0.0000 260.00 No Ice 4.54 1.23 0.05
0.00 1/2" 7.80 2.55 0.08
0.00 Ice 11.06 3.88 0.10
1" lce
DB212-C c From Leg 6.00 0.0000 255.00 No lce 3.10 3.10 0.03
0.00 1/2" 6.22 6.22 0.06
0.00 lce 9.35 9.35 0.10
1" Ice
6' Side Arm Mount C From Leg 3.00 0.0000 255.00 No lce 4.54 1.23 0.05
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Description Face Offset Offsets: Azimuth Placement CaAs ChAx Weight
or Type Horz Adjustmen Front Side
Leg Lateral t
Vert
ft ft lisd ind K
ﬂ L]
ft
0.00 1/2" 7.80 2.55 0.08
0.00 lce 11.08 3.88 0.10
1" lce
CO-36A A From Leg 6.00 0.0000 240.00 No lce 0.75 0.75 0.01
0.00 1/2" 1.96 1.96 0.02
0.00 lce 3.19 3.19 0.04
1" lce
6' Side Arm Mount A From Leg 3.00 0.0000 240.00 No Ice 4.54 1.23 0.05
0.00 1/2" 7.80 2.55 0.08
0.00 Ice 11.06 3.88 0.10
1" Ice
Lt g
Comprod 531-70HD A From Leg 3.00 0.0000 230.00 No Ice 4.98 4.98 0.04
0.00 1/2" 6.22 6.22 0.05
0.00 Ice 7.47 7.47 0.06
1" Ice
3' Side Arm Mount A From Leg 1.50 0.0000 230.00 No Ice 0.94 1.41 0.03
0.00 1/2" 1.48 217 0.04
0.00 Ice 2.02 2.93 0.06
1" lce
SD110-SFXPASNM B From Leg 6.00 0.0000 241.00 No Ice 7.50 7.50 0.03
0.00 1/2" 15.00 15.00 0.03
0.00 lce 22.50 22.50 0.04
1" lce
6' Side Arm Mount B From Leg 3.00 0.0000 241.00 No Ice 4.54 1.23 0.05
0.00 1/2" 7.80 2.55 0.08
0.00 lce 11.06 3.88 0.10
1" lce
*hh
8' x 2" Sch 40 Pipe Mount C From Leg 0.00 0.0000 240.00 No lce 1.78 1.78 0.03
0.00 1/2" 273 2.73 0.04
0.00 Ice 3.40 3.40 0.06
1" lce
hkk
SE419-SF3P4LDF w/ Cc From Leg 6.00 0.0000 235.17 No lce 4.36 11.82 0.06
Mount Pipe 0.00 1/2" 5.45 13.45 0.13
5.67 lce 6.53 15.10 0.20
1" lce
SE419-SF3P4LDF w/ C From Leg 6.00 0.0000 23517 No lce 4.36 11.82 0.06
Mount Pipe 0.00 1/2" 5.45 13.45 0.13
-5.67 Ice 6.53 15.10 0.20
1" lce
6' Side Arm Mount C From Leg 3.00 0.0000 235.17 No lce 4.54 1.23 0.05
0.00 1/2" 7.80 2.55 0.08
0.00 Ice 11.06 3.88 0.10
1" Ice
8' x 2" Sch 40 Pipe Mount (o} From Leg 0.00 0.0000 230.00 No Ice 1.79 1.79 0.03
0.00 1/2" 273 2.73 0.04
0.00 lce 3.40 3.40 0.08
1" lce
8' x 2" Sch 40 Pipe Mount Cc From Leg 0.00 0.0000 220.00 No Ice 1.80 1.80 0.03
0.00 1/2" 273 2.73 0.04
0.00 Ice 3.40 3.40 0.06
1" Ice
ek
ANTA450F10 B From Leg 6.00 0.0000 216.00 No Ice 457 4,57 0.04
0.00 1/2" 7.66 7.66 0.08
0.00 Ice 9.74 9.74 0.14
1" lce
6' Side Arm Mount B From Leg 3.00 0.0000 216.00 No Ice 4.54 1.23 0.05
0.00 1/2" 7.80 2.55 0.08

Founded in 1965 www.PaullFord.com 100% Employee Owned



280 Ft Self Support Tower Structural Analysis March 26, 2020

Project Number A00019-0111.003.8700_R3 Page 22
Description Face Offset Offsets: Azimuth Placement CrAs Cala Weight
or Type Horz Adjustmen Front Side
Leg Lateral t
Vert
it ft ind 2 K
ft [
it
0.00 Ice 11.06 3.88 0.10
1" lce
*hk
SD110-SFXPASNM A From Leg 6.00 0.0000 216.00 No Ice 7.50 7.50 0.03
0.00 1/2" 15.00 15.00 0.03
0.00 Ice 22.50 22.50 0.04
1" lce
&' Side Arm Mount A From Leg 3.00 0.0000 216.00 No lce 4.54 1.23 0.05
0.00 1/2" 7.80 2.55 0.08
0.00 Ice 11.06 3.88 0.10
1" lce
wdk
8' x 2" Sch 40 Pipe Mount A From Leg 0.00 0.0000 205.50 No lce 1.81 1.81 0.03
0.00 1/2" 273 2.73 0.04
0.00 lce 340 3.40 0.06
1" Ice
SC479-HF1LDF B From Leg 6.00 0.0000 200.00 No lce 3.26 3.26 0.03
0.00 1/2" 6.51 6.51 0.07
6.00 Ice 8.00 8.00 0.11
1" lce
SC479-HF1LDF B From Leg 6.00 0.0000 200.00 No lce 3.26 3.26 0.03
0.00 1/2" 6.51 6.51 0.07
-6.00 Ice 8.00 8.00 0.11
1" Ice
TMA (16" x 12" x 6") B From Leg 6.00 0.0000 200.00 No lce 1.70 0.86 0.03
0.00 1/2" 1.86 0.99 0.04
0.00 Ice 2.04 1.12 0.06
1" lce
6' Side Arm Mount B From Leg 3.00 0.0000 200.00 No lce 4.54 1.23 0.05
0.00 1/2" 7.80 2.55 0.08
0.00 lce 11.06 3.88 0.10
1" Ice
dehk
SC479-HF1LDF B From Leg 3.00 0.0000 204.00 No Ice 3.25 3.25 0.03
0.00 1/2" 6.51 6.51 0.07
-4.00 Ice 8.00 8.00 0.11
1" Ice
3' Side Arm Mount B From Leg 1.50 0.0000 204.00 No Ice 0.94 1.41 0.03
0.00 1/2" 1.48 217 0.04
0.00 lce 2.02 2.93 0.06
1" Ice
Telewave ANT900D6-9 (o} From Leg 3.00 0.0000 200.00 No lce 0.80 0.80 0.01
0.00 1/2" 1.60 1.60 0.02
0.00 Ice 240 2.40 0.03
1" lce
3' Side Arm Mount Cc From Leg 1.50 0.0000 200.00 No lce 0.94 1.41 0.03
0.00 1/2" 1.48 217 0.04
0.00 lce 2.02 2.93 0.06
1" lce
ek
8' x 2" Sch 40 Pipe Mount A From Leg 0.00 0.0000 197.00 No Ice 1.82 1.82 0.03
0.00 1/2" 273 2.73 0.04
0.00 Ice 3.40 3.40 0.06
1" lce
8' x 2" Sch 40 Pipe Mount C From Leg 0.00 0.0000 195.00 No lce 1.82 1.82 0.03
0.00 1/2" 2.73 273 0.04
0.00 Ice 3.40 3.40 0.06
1" Ice
SC479-HF1LDF B From Leg 6.00 0.0000 175.00 No lce 3.30 3.30 0.03
0.00 1/2" 6.51 6.51 0.07
6.00 Ice 8.00 8.00 0.11
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Description Face Offset Offsets: Azimuth Placement CiAn CaAn Weight
or Type Horz Adjustmen Front Side
Leg Lateral t
Vert
1t it f? iad K
ﬂ L]
ft
1" lce
SC479-HF1LDF B From Leg 6.00 0.0000 175.00 No Ice 3.30 3.30 0.03
0.00 1/2" 6.51 6.51 0.07
-6.00 Ice 8.00 8.00 0.11
1" Ice
TMA (16" x 12" x 6") B From Leg 6.00 0.0000 175.00 No lce 1.70 0.86 0.03
0.00 1/2" 1.86 0.99 0.04
0.00 Ice 2.04 1.12 0.06
1" Ice
6' Side Arm Mount B From Leg 3.00 0.0000 175.00 No Ice 4.54 1.23 0.05
0.00 1/2" 7.80 2.55 0.08
0.00 Ice 11.06 3.88 0.10
1" lce
*hk
BCR-80010:20 A From Leg 6.00 0.0000 175.00 No lce 2.60 2.60 0.04
0.00 1/2" 6.03 6.03 0.07
6.00 Ice 6.80 6.80 0.1
1" lce
BCR-80010:90 A From Leg 6.00 0.0000 175.00 No Ice 2.60 2.60 0.04
0.00 1/2" 6.03 6.03 0.07
-6.00 Ice 6.80 6.80 0.1
1" Ice
6' Side Amrm Mount A From Leg 3.00 0.0000 175.00 No Ice 4.54 1.23 0.05
0.00 1/2" 7.80 2.55 0.08
0.00 Ice 11.06 3.88 0.10
1" Ice
ANT450F6 C From Leg 3.00 0.0000 168.00 No ice 0.69 0.69 0.01
0.00 1/2" 1.01 1.01 0.02
0.00 lce 1.23 1.23 0.03
1" Ice ;
3' Side Arm Mount (o4 From Leg 1.50 0.0000 168.00 No Ice 0.94 1.41 0.03
0.00 1/2" 1.48 217 0.04
0.00 Ice 2.02 2.93 0.06
1" lce
*kk
8' x 2" Sch 40 Pipe Mount C From Leg 0.00 0.0000 163.00 No Ice 1.85 1.85 0.03
0.00 1/2" 273 2.73 0.04
0.00 Ice 3.40 3.40 0.06
1" Ice
whH
FAA L-810 Sidelight A From Leg 0.50 0.0000 140.00 No Ice 0.20 0.20 0.00
0.00 1/2" 0.40 0.40 0,01
0.00 Ice 0.60 0.60 0.01
1" Ice
FAA L-810 Sidelight B From Leg 0.50 0.0000 140.00 No Ice 0.20 0.20 0.00
0.00 172" 0.40 0.40 0.01
0.00 Ice 0.60 0.60 0.01
1" lce
FAA L-810 Sidelight Cc From Leg 0.00 0.0000 140.00 No Ice 0.20 0.20 0.00
0.00 1/2" 0.40 0.40 0.01
0.00 Ice 0.60 0.60 0.01
1" lce
hAw
(4) DB9BOHI0E-M A From Leg 4.00 0.0000 153.50 No Ice 4.26 3.83 0.03
w/Mount Pipe 0.00 1/2" 4.86 4.95 0.07
0.00 Ice 5.37 5.75 0.12
1" lce
(4) DB9BOH90E-M B From Leg 4.00 0.0000 153.50 No Ice 4.26 3.83 0.03
w/Mount Pipe 0.00 1/2" 4.86 4.95 0.07
0.00 Ice 5.37 5.75 0.12
1" Ice
(4) DB980OH90E-M C From Leg 4.00 0.0000 163.50 No Ice 4.26 3.83 0.03
w/Mount Pipe 0.00 1/2" 4.86 4.95 0.07
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Description Face Offset Offsets:  Azimuth Placement CaAa CuAa Weight
or Type Horz Adjustmen Front Side
Leg Lateral t
Vert
ft ft iad 2 K
ft o
ft
0.00 lce 5.37 5.75 0.12
1" lce
Generic Sector Frame A From Leg 2.00 0.0000 153.50 Nolce  15.00 10.00 0.60
0.00 1/2" 17.50 12.50 0.80
0.00 lce 20.00 15.00 1.00
1" Ice
Generic Sector Frame B From Leg 2.00 0.0000 153.50 No Ice 15.00 10.00 0.60
0.00 1/2" 17.50 12.50 0.80
0.00 Ice 20.00 15.00 1.00
1" Ice
Generic Sector Frame C From Leg 2.00 0.0000 153.50 Nolce  15.00 10.00 0.60
0.00 1/2" 17.50 12.50 0.80
0.00 Ice 20.00 15.00 1.00
1" Ilce
*hk
(2) NHH-65C-R2B w/ A From Leg 0.00 0.0000 145.00 No lce 5.56 4.47 0.08
Mount Pipe 0.00 1/2" 6.07 4.96 0.17
0.00 Ice 6.58 5.47 0.26
1" Ice
(2) NHH-65C-R2B w/ B From Leg 0.00 0.0000 145.00 No lce 5.56 4.47 0.08
Mount Pipe 0.00 1/2" 6.07 4.96 0.17
0.00 Ice 6.58 5.47 0.26
1" lce
(2) NHH-65C-R2B w/ Cc From Leg 0.00 0.0000 145.00 No lce 5.56 4.47 0.08
Mount Pipe 0.00 1/2" 6.07 4.96 0.17
0.00 Ice 6.58 5.47 0.26
1" Ice
LNX-6515DS-A1M w/ A From Leg 0.00 0.0000 145.00 No lce 5.31 4.27 0.08
Mount Pipe 0.00 1/2" 5.80 4.75 0.17
0.00 lce 6.30 5.24 0.26
1" lce
LNX-6515DS-A1M w/ B From Leg 0.00 0.0000 145.00 No lce 5.31 4.27 0.08
Mount Pipe 0.00 1/2" 5.80 4.75 0.17
0.00 Ice 6.30 5.24 0.26
1" Ice
LNX-6515DS-A1M w/ Cc From Leg 0.00 0.0000 145.00 No Ice 5.31 4.27 0.08
Mount Pipe 0.00 1/2" 5.80 4.75 0.17
0.00 Ice 6.30 5.24 0.26
1" lce
HBXX-6517DS-A2M w/ A From Leg 0.00 0.0000 145.00 No lce 7.97 5.99 0.08
Mount Pipe 0.00 1/2" 8.73 6.72 0.14
0.00 Ice 9.50 7.47 0.22
1" Ice
HBXX-6517DS-A2M w/ B From Leg 0.00 0.0000 145.00 No Ice 7.97 5.99 0.08
Mount Pipe 0.00 1/2" 8.73 6.72 0.14
0.00 Ice 9.50 7.47 0.22
1" lce
HBXX-6517DS-A2M w/ C From Leg 0.00 0.0000 145.00 No lce 7.97 5.99 0.08
Mount Pipe 0.00 1/2" 8.73 6.72 0.14
0.00 Ice 9.50 7.47 0.22
1" lce
B5/813 RRH-BR04C A From Leg 4.00 0.0000 145.00 No lce 1.88 1.01 0.07
0.00 1/2" 2.05 1.14 0.09
0.00 Ice 2.22 1.28 0.11
1" Ice
B5/813 RRH-BR04C B From Leg 4.00 0.0000 145.00 No Ice 1.88 1.01 0.07
0.00 1/2" 2.05 1.14 0.09
0.00 Ice 2.22 1.28 0.11
1" lce
B5/B13 RRH-BR04C C From Leg 4.00 0.0000 145.00 No Ice 1.88 1.01 0.07
0.00 1/2" 2.05 1.14 0.09
0.00 lce 2.22 1.28 0.11
1" Ice
B2/B66A RRH-BR049 A From Leg 4.00 0.0000 145.00 No Ice 1.88 1.01 0.07
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or Type Horz Adjustmen Front Side
Leg Lateral t
Vert
ft ft 2 i K
ﬁ <
ft
0.00 1/2" 2.05 1.14 0.09
0.00 lce 222 1.28 0.11
1" Ice
B2/B66A RRH-BR049 B From Leg 4.00 0.0000 145.00 No lce 1.88 1.01 0.07
0.00 1/2" 2.05 1.14 0.09
0.00 Ice 2.22 1.28 0.11
1" Ice
B2/B66A RRH-BR049 c From Leg 4.00 0.0000 145.00 No lce 1.88 1.01 0.07
0.00 1/2" 2.056 1.14 0.09
0.00 Ice 222 1.28 0.11
1" lce
RVZDC-6627-PF-48 A From Leg 4.00 0.0000 145.00 No lce 3.79 2.51 0.03
0.00 1/2" 4.04 2.73 0.06
0.00 Ice 4.30 2.95 0.10
1" Ice
RVZDC-6627-PF-48 B From Leg 4.00 0.0000 145.00 No lce 3.79 2.51 0.03
0.00 1/2¢ 4.04 2.73 0.06
0.00 lce 4.30 2.95 0.10
1" Ice
RVZDC-6627-PF-48 Cc From Leg 4.00 0.0000 145.00 No lce 3.79 2.51 0.03
0.00 1/2" 4.04 2.73 0.06
0.00 Ice 4.30 2.95 0.10
1" lce
(3) VFA12-RRU Sector c None 0.0000 145.00 Nolce  33.02 33.02 1.67
Frame 1/2" 47.36 47.36 222
Ice 61.70 61.70 277
1" lce
BSAMNT-SBS-1-2 (Mount A From Leg 0.00 0.0000 145.00 No lce 0.00 0.00 0.07
Bracket) 0.00 1/2" 0.00 0.00 0.09
0.00 lce 0.00 0.00 0.11
1" Ice
BSAMNT-SBS-1-2 (Mount B From Leg 0.00 0.0000 145.00 No lce 0.00 0.00 0.07
Bracket) 0.00 1/2" 0.00 0.00 0.09
0.00 lce 0.00 0.00 0.11
1" Ice
BSAMNT-SBS-1-2 (Mount C From Leg 0.00 0.0000 145.00 No lce 0.00 0.00 0.07
Bracket) 0.00 1/2" 0.00 0.00 0.09
0.00 Ice 0.00 0.00 0.1
1" Ice
RC3DC-3315-PF-48 A From Leg 4.00 0.0000 145.00 No Ice 3.79 2.51 0.03
0.00 1/2" 4.04 2.72 0.06
0.00 Ice 4.30 2.94 0.10
1" lce
RC3DC-3315-PF48 B From Leg 4.00 0.0000 145.00 No lce 3.79 2.51 0.03
0.00 1/2" 4.04 2.72 0.06
0.00 lce 4.30 2.94 0.10
1" lce
RC3DC-3315-PF48 C From Leg 4.00 0.0000 145.00 No lce 3.79 2.51 0.03
0.00 1/2" 4.04 2.72 0.06
0.00 Ice 4.30 2.94 0.10
1" Ice
2 Std. Mount Pipe A From Leg 0.00 0.0000 145.00 No Ice 2.38 2.38 0.04
Stabilizer 0.00 1/2" 3.40 3.40 0.05
0.00 Ice 445 4.45 0.08
1" lce
2 Std. Mount Pipe B From Leg 0.00 0.0000 145.00 No Ice 2.38 2.38 0.04
Stabilizer 0.00 1/2" 3.40 3.40 0.05
0.00 Ice 4.45 4.45 0.08
1" ice
2 Std. Mount Pipe C From Leg 0.00 0.0000 145.00 No Ice 2.38 2.38 0.04
Stabilizer 0.00 1/2" 3.40 3.40 0.05
0.00 lce 4.45 4.45 0.08
1" Ice
2.5 STD x Mount Pipe A From Leg 0.00 0.0000 145.00 No lce 0.97 0.97 0.05
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or Type Horz Adjustmen Front Side
Leg Lateral t
Vert
ft ft 2 ft? K
ft o
ft
0.00 172" 1.22 1.22 0.06
0.00 lce 1.48 1.48 0.07
1" Ice
2.5 STD x Mount Pipe B From Leg 0.00 0.0000 145.00 No Ice 0.97 0.97 0.05
0.00 1/2" 1.22 1.22 0.06
0.00 lce 1.48 1.48 0.07
1" lce
2.5 STD x Mount Pipe C From Leg 0.00 0.0000 145.00 No lce 0.97 0.97 0.0
0.00 1/2" 1.22 1.22 0.06
0.00 lce 1.48 1.48 0.07
1" lce
(2)L3x3x1/4x3 Mount A From Leg 0.00 0.0000 145.00 No Ice 1.18 0.01 0.01
Angle (Horiz) 0.00 1/2" 1.40 0.35 0.02
0.00 Ice 1.63 0.71 0.03
1" Ice
(2)L3x3x1/4x3 Mount B From Leg 0.00 0.0000 145.00 No Ice 1.18 0.01 0.01
Angle (Horiz) 0.00 1/2" 1.40 0.35 0.02
0.00 Ice 1.63 0.7 0.03
1" Ice
(2)L3x3x1/4x3Mount C From Leg 0.00 0.0000 145.00 No Ice 1.18 0.01 0.01
Angle (Horiz) 0.00 1/2" 1.40 0.35 0.02
0.00 lce 1.63 0.71 0.03
1" lce
dedrk
8' x 2" Sch 40 Pipe Mount c From Leg 0.00 0.0000 123.00 No lce 1.90 1.90 0.03
0.00 1/2" 273 2.73 0.04
0.00 Ice 3.40 3.40 0.06
1" Ice
CO-36A C From Leg 6.00 0.0000 130.00 No lce 0.75 0.75 0.01
0.00 1/2" 1.96 1.96 0.02
0.00 Ice 3.19 3.19 0.04
1" lce
6' Side Arm Mount C From Leg 3.00 0.0000 130.00 No lce 4.54 1.23 0.05
0.00 1/2" 7.80 2.55 0.08
0.00 Ice 11.08 3.88 0.10
1" Ice
Hhk
ANT450F6 A From Leg 6.00 0.0000 128.00 No lce 0.71 0.71 0.01
0.00 1/2" 1.01 1.01 0.02
0.00 lce 1.23 1.23 0.03
1" lce
6' Side Arm Mount A From Leg 3.00 0.0000 128.00 No lce 4.54 1.23 0.05
0.00 1/2" 7.80 2.55 0.08
0.00 lce 11.06 3.88 0.10
1" Ice
6' Side Arm Mount A From Leg 3.00 0.0000 126.00 No Ice 4.54 1.23 0.05
0.00 1/2" 7.80 2.55 0.08
0.00 lce 11.06 3.88 0.10
1" lce
3' Side Am Mount Cc From Leg 1.50 0.0000 117.00 No Ice 0.94 1.41 0.03
0.00 1/2" 1.48 2.17 0.04
0.00 lce 2.02 2.93 0.06
1" lce
Fedh
BR6155 A From Leg 3.00 0.0000 116.00 No lce 1.00 1.00 0.02
0.00 1/2" 1.39 1.39 0.02
0.00 lce 1.70 1.70 0.03
1" Ice
3' Side Am Mount A From Leg 1.50 0.0000 116.00 No lce 0.94 1.41 0.03
0.00 1/2" 1.48 217 0.04
0.00 Ice 2.02 2.93 0.06
1" Ice
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or Type Horz Adjustmen Front Side
Leg Lateral t
Vert
ft ft 2 i K
ft °
ft
ANT400D A From Leg 0.00 0.0000 116.00 No lce 0.95 0.95 0.01
0.00 1/2" 1.19 1.19 0.02
-3.00 Ice 1.45 1.45 0.03
1" lce
3' Side Arm Mount A From Leg 1.50 0.0000 116.00 No Ice 0.94 1.41 0.03
0.00 1/2" 1.48 217 0.04
0.00 Ice 2.02 2.93 0.06
1" lce
8' x 2" Sch 40 Pipe Mount B From Leg 0.00 0.0000 104.00 No lce 1.90 1.90 0.03
0.00 1/2" 2.73 2.73 0.04
0.00 Ice 3.40 3.40 0.06
1" Ice
Hkh
BR6155 A From Leg 3.00 0.0000 97.00 No Ice 1.00 1.00 0.02
0.00 172" 1.39 1.39 0.02
0.00 lce 1.70 1.70 0.03
1" lce
3' Side Am Mount A From Leg 1.50 0.0000 97.00 No lce 0.94 1.41 0.03
0.00 1/2" 1.48 217 0.04
0.00 Ice 2.02 2.93 0.06
1" lce
*kk
V-1500 A From Leg 3.00 0.0000 55.00 No lce 0.55 0.55 0.00
0.00 1/2" 1.07 1.07 0.01
0.00 Ice 1.45 1.45 0.02
1" lce
3' Side Arm Mount A From Leg 1.50 0.0000 55.00 No lce 0.94 1.41 0.03
0.00 1/2" 1.48 217 0.04
0.00 Ice 2.02 2.93 0.06
1" lce
Telewave ANT790-S2 C From Leg 3.00 0.0000 50.00 No lce 1.58 1.58 0.02
0.00 1/2" 2.29 2.29 0.04
0.00 lce 2.60 2.60 0.06
1" lce
3' Side Arm Mount C From Leg 1.50 0.0000 50.00 No Ice 0.94 1.41 0.03
0.00 1/2" 1.48 217 0.04
0.00 Ice 2.02 2.93 0.06
1" lce
L]
(2) NHH-65C-R2B w/ A From Leg 0.00 0.0000 150.00 No Ice 5.56 447 0.08
Mount Pipe 0.00 1/2" 6.07 4.96 0.17
0.00 Ice 6.58 5.47 0.26
1" Ice
(2) NHH-65C-R2B w/ B From Leg 0.00 0.0000 150.00 No Ice 5.56 447 0.08
Mount Pipe 0.00 1/2" 6.07 4.96 0.17
0.00 Ice 6.58 5.47 0.26
1" lce
(2) NHH-65C-R2B w/ C From Leg 0.00 0.0000 150.00 No Ice 5.56 4.47 0.08
Mount Pipe 0.00 1/2" 6.07 4.96 0.17
0.00 Ice 6.58 5.47 0.26
1" lce
AHFIC B2/66a AirScale A From Leg 0.00 0.0000 150.00 No ice 2.86 1.75 0.08
RRH 4T4R 320W 0.00 1/2" 3.08 1.93 0.10
0.00 Ice 3.31 213 0.13
1" Ice
AHFIC B2/66a AirScale B From Leg 0.00 0.0000 150.00 No Ice 2.86 1.75 0.08
RRH 4T4R 320W 0.00 172" 3.08 1.93 0.10
0.00 Ice 3.31 2.13 0.13
1" Ice
AHFIC B2/66a AirScale (o4 From Leg 0.00 0.0000 150.00 No Ice 2.86 175 0.08
RRH 4T4R 320W 0.00 1/2" 3.08 1.93 0.10
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or Type Horz Adjustmen Front Side
Leg Lateral t
Vert
ft ft iad fi? K
ft o
ft
0.00 lce 3.31 2.13 0.13
1" lce
AHBCC RRH 4T4R B13/5 A From Leg 0.00 0.0000 150.00 No lce 2.86 1.85 0.07
320W 0.00 1/2" 3.08 2.04 0.10
0.00 Ice 3.31 2.23 0.12
1" Ice
AHBCC RRH 4T4R B13/5 B From Leg 0.00 0.0000 150.00 No lce 2.86 1.85 0.07
320W 0.00 1/2" 3.08 2.04 0.10
0.00 lce 3.31 2.23 0.12
1" Ice
AHBCC RRH 4T4R B13/5 o] From Leg 0.00 0.0000 150.00 No lce 2.86 1.85 0.07
320W 0.00 1/2" 3.08 2.04 0.10
0.00 Ice 3.31 2.23 0.12
1" lce
BSAMNT-SBS-2-2 (Mount A From Leg 0.00 0.0000 150.00 No Ice 0.00 0.00 0.07
Bracket) 0.00 172" 0.00 0.00 0.09
0.00 Ice 0.00 0.00 0.11
1" Ice
BSAMNT-SBS-2-2 (Mount B From Leg 0.00 0.0000 150.00 No lce 0.00 0.00 0.07
Bracket) 0.00 1/2" 0.00 0.00 0.09
0.00 lce 0.00 0.00 0.11
1" Ice
BSAMNT-SBS-2-2 (Mount C From Leg 0.00 0.0000 150.00 No fce 0.00 0.00 0.07
Bracket) 0.00 172" 0.00 0.00 0.09
0.00 lce 0.00 0.00 0.11
1" Ice
RRFDC-3315-PF-48 Cc From Leg 0.00 0.0000 150.00 No ice 3.36 219 0.03
0.00 1/2" 3.60 2.39 0.06
0.00 Ice 3.84 2.61 0.09
1" Ice
(3) Valmont VFA10HD Cc None 0.0000 150.00 Nolce 33.02 33.02 1.67
Sector Frames 1/2" 47.36 47.36 2.22
Ice 61.70 61.70 2.77
1" lce
Dishes
Description Face Dish Offset Offsets: Azimuth 3dB Elevation  Outside Aperture  Weight
or Type Type Horz  Adjustment Beam Diameter Area
Leg Lateral Width
Vert
ft 2 2 ft ft 2 K
PAL8 A Paraboloid  From 0.50 0.0000 276.00 8.00 Nolce  50.27 0.29
w/Radome Leg 0.00 1/2" lce  51.32 0.55
0.00 1" Ice 52.37 0.81
PAL8 B Paraboloid  From 0.50 0.0000 276.00 8.00 Nolce 50.27 0.29
w/Radome Leg 0.00 1/2"1ce  51.32 0.55
0.00 1" lce 52.37 0.81
PAL8 C Paraboloid  From 0.50 0.0000 276.00 8.00 Nolce 50.27 0.29
w/Radome Leg 0.00 1/2"Ice  51.32 0.55
0.00 1" Ice 52.37 0.81
wkk
PAL8 o] Paraboloid  From 0.50 0.0000 266.00 8.00 Nolce 56027 0.29
w/Radome Leg 0.00 1/2"lce  51.32 0.55
0.00 1" Ice 52.37 0.81
PADX6-59AC C Paraboloid  From 0.50 0.0000 240.00 6.00 Nolce 28.27 0.19
w/Radome Leg 0.00 1/2"lce  29.07 0.33
0.00 1" Ice 29.86 0.48
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or Type Type Horz Adjustment Beam Diameter Area
Leg Lateral Width
Vert
ft ° N ft ft il K
PAL8 o] Paraboloid  From 0.50 0.0000 230.00 8.00 Nolice  50.27 0.29
w/Radome Leg 0.00 1/2" lce  51.32 0.55
0.00 1" lce 52.37 0.81
PAL8 C Paraboloid  From 0.50 0.0000 220.00 8.00 Nolce 50.27 0.29
w/Radome Leg 0.00 1/2" lce  51.32 0.55
0.00 1"lce  52.37 0.81
PA10-59 A Paraboloid  From 0.50 0.0000 205.50 1044 Nolce 85.63 0.79
*  w/Radome Leg 0.00 1/2"lce  87.00 1.24
0.00 1"lce  88.38 1.69
ke
PAL6-59 A Paraboloid From 0.50 0.0000 197.00 6.00 Nolce  28.27 0.19
w/Radome Leg 0.00 1/2"lce  29.07 0.33
0.00 1" lce  29.86 0.48
PA10-59 C Paraboloid  From 0.50 0.0000 195.00 1044 Nolce 85863 0.79
w/Radome Leg 0.00 1/2" lce  87.00 1.24
0.00 1" Ice 88.38 1.69
RFS PAD6-65AC C Paraboloid From 0.50 0.0000 163.00 6.00 Nolce 28.27 0.07
w/Radome Leg 0.00 1/2" Ice  29.07 0.156
0.00 1"Ice  29.86 0.23
SBX4-WE0AC2 o] Paraboloid From 0.50 0.0000 123.00 414 Nolce 13.47 0.08
w/Radome Leg 0.00 1/2" lce  14.02 0.156
0.00 1" Ice 14.57 0.22
PRF-950 A Grid From 6.00 0.0000 126.00 5.67 Nolce 25.22 0.04
Leg 0.00 1/2"lce  25.97 0.17
0.00 ™Ilce 26.71 0.31
PRF-950 C Grid From 3.00 0.0000 117.00 5.67 Nolce 2522 0.04
Leg 0.00 1/2" lce  25.97 0.17
0.00 1Ice  26.71 0.31
RFS PAD6-65AC B Paraboloid From 0.50 0.0000 104.00 6.00 Nolce 28.27 0.07
w/Radome Leg 0.00 1/2" lce  29.07 0.15
0.00 1"Ice  29.86 0.23
Truss-Leg Properties
Section Area Area Self Ice Equiv. Equiv. Leg
Designation Ice Weight Weight Diamete  Diamete Area
r r
in? in? K K Ice in?
in in
Valmont 207628 2161.7740  6558.0008 0.48 2.07 7.5062 22.7708 3.6816
(12x1.25)
Valmont 207628 2161.7740  6551.9048 0.48 2.06 7.5062  22.7497 3.6816
(12x1.25)
Valmont 207628 2161.7740  6542.3611 0.48 2.04 7.5062 22.7165 3.6816
(12x1.25)
Valmont 207628 2161.7740  6528.8005 0.48 2.01 7.5062 22.6694 3.6816
(12x1.25)
Valmont 195557  1998.1590  5797.2605 0.78 2.01 6.9381  20.1294 7.2158
(12x1.75)
Valmont 195557  1998.1590  5791.0711 0.78 2.00 6.9381  20.1079 7.2158
(12x1.75)
Valmont 211843  2279.9276  5853.2574 1.02 1.91 7.9164  20.3238 9.4248
(12x2)
Valmont 208334  2264.8364  5911.0263 1.20 1.98 7.8640 20.5244  11.9282
(12x2.25)
Valmont 208334  2264.8364  5895.2000 1.20 1.94 7.8640 20.4694  11.9282
(12x2.25)
Valmont 208335  2550.6273  5949.3467 1.41 1.92 8.8563 20.6575  14.7262
(12x2.5)
Valmont 208337  2786.4655  6000.8255 1.69 1.93 9.6752 20.8362 17.8187

Founded in 1945

www.PaullFord.com

100% Employee Owned



280 Ft Self Support Tower Structural Analysis
Project Number A00019-0111.003.8700_R3

March 26, 2020
Page 30

Section Area Area Self Ice Equiv. Equiv. Leg
Designation Ice Weight Weight Diamete  Diamete Area
r r
in? in? K K Ice in?
in in
(12x2.75)
Valmont 208338  3229.8584  6887.7536 2.03 194 11.2148 239158  21.2058
(12x3)
Valmont 208338  3229.8584 6851.1588 2.03 1.87 11.2148 23.7887  21.2058
(12x3)
Valmont 208339  3392.5998 6875.5819 2.30 178 11.7799 23.8735 24.8873
(12x3.25)
Valmont 208339  3392.5998 6806.3434 2.30 1.62 11.7799  23.6331 24.8873
(12x3.25)
Valmont 208339  3392.5998  ©6668.8943 2.30 1.31 11.7799  23.1559  24.8873
(12x3.25)
Load Combinations
Comb. Description
No.
1 Dead Only
2 1.2 Dead+1.0 Wind O deg - No Ice
3 0.9 Dead+1.0 Wind 0 deg - No Ice
4 1.2 Dead+1.0 Wind 30 deg - No lce
5 0.9 Dead+1.0 Wind 30 deg - No lce
6 1.2 Dead+1.0 Wind 60 deg - No lce
7 0.9 Dead+1.0 Wind 60 deg - No Ice
8 1.2 Dead+1.0 Wind 90 deg - No Ice
9 0.9 Dead+1.0 Wind 90 deg - No Ice
10 1.2 Dead+1.0 Wind 120 deg - No Ice
1 0.9 Dead+1.0 Wind 120 deg - No Ice
12 1.2 Dead+1.0 Wind 150 deg - No Ice
13 0.9 Dead+1.0 Wind 150 deg - No Ice
14 1.2 Dead+1.0 Wind 180 deg - No Ice
15 0.9 Dead+1.0 Wind 180 deg - No Ice
16 1.2 Dead+1.0 Wind 210 deg - No Ice
17 0.9 Dead+1.0 Wind 210 deg - No Ice
18 1.2 Dead+1.0 Wind 240 deg - No Ice
19 0.9 Dead+1.0 Wind 240 deg - No Ice
20 1.2 Dead+1.0 Wind 270 deg - No lce
21 0.9 Dead+1.0 Wind 270 deg - No Ice
22 1.2 Dead+1.0 Wind 300 deg - No lce
23 0.9 Dead+1.0 Wind 300 deg - No Ice
24 1.2 Dead+1.0 Wind 330 deg - No Ice
25 0.9 Dead+1.0 Wind 330 deg - No Ice
26 1.2 Dead+1.0 Ice
27 1.2 Dead+1.0 Wind 0 deg+1.0 lce
28 1.2 Dead+1.0 Wind 30 deg+1.0 lce
29 1.2 Dead+1.0 Wind 60 deg+1.0 Ice
30 1.2 Dead+1.0 Wind 90 deg+1.0 Ice
31 1.2 Dead+1.0 Wind 120 deg+1.0 lce
32 1.2 Dead+1.0 Wind 150 deg+1.0 lce
33 1.2 Dead+1.0 Wind 180 deg+1.0 Ice
34 1.2 Dead+1.0 Wind 210 deg+1.0 lce
35 1.2 Dead+1.0 Wind 240 deg+1.0 lce
36 1.2 Dead+1.0 Wind 270 deg+1.0 lce
37 1.2 Dead+1.0 Wind 300 deg+1.0 lce
38 1.2 Dead+1.0 Wind 330 deg+1.0 Ice
39 Dead+Wind 0 deg - Service
40 Dead+Wind 30 deg - Service
41 Dead+Wind 60 deg - Service
42 Dead+Wind 90 deg - Service
43 Dead+Wind 120 deg - Service
44 Dead+Wind 150 deg - Service
45 Dead+Wind 180 deg - Service
46 Dead+Wind 210 deg - Service
47 Dead+Wind 240 deg - Service
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Comb.

Description

48 Dead+Wind 270 deg - Service
49 Dead+Wind 300 deg - Service
50 Dead+Wind 330 deg - Service

Maximum Tower Deflections - Service Wind

Section Elevation Horz. Gov. Tiit Twist

No. Deflection Load
ft in Comb. ° °

T 280 - 270 13.014 47 0.3891 0.0707
T2 270 - 260 12.192 47 0.3888 0.0707
T3 260 - 240 11.366 47 0.3852 0.0694
T4 240 - 220 9.749 47 0.3651 0.0662
T5 220 - 210 8.232 47 0.3277 0.0571
T6 210 - 200 7.521 47 0.3149 0.0505
T7 200 - 180 6.830 47 0.2996 0.0460
T8 180 - 160 5.563 47 0.2697 0.0394
T9 160 - 140 4.440 43 0.2404 0.0327
T10 140 - 120 3.439 43 0.2057 0.0265
T11 120 - 100 2.592 43 0.1730 0.0224
T12 100 - 80 1.872 43 0.1428 0.0184
T13 80-60 1.267 43 0.1151 0.0148
T14 60 - 40 0.776 43 0.0852 0.0111
T15 40-20 0.406 43 0.0583 0.0074
T16 20-0 0.132 43 0.0296 0.0037

-

Critical Deflections and Radius of Curvature - Service Wind

Elevation Appurtenance Gov. Deflection Tilt Twist Radius of
Load Curvature
ft Comb. in o 9 ft
280.00 FAA L-864 Beacon 47 13.014 0.3891 0.0707 249972
279.00 Kreco CO-35A 47 12.932 0.3891 0.0707 249972
276.00 PALS 47 12.686 0.3892 0.0708 249972
266.00 PAL8 47 11.862 0.3878 0.0703 641173
261.00 10' 8-Bay Dipole 47 11.449 0.3857 0.0695 146015
260.00 DB589-Y 47 11.366 0.3852 0.0694 124120
255.00 DB212-C 47 10.956 0.3821 0.0687 84368
241.00 SD110-SFXPASNM 47 9.828 0.3667 0.0664 50019
240.00 PADX6-59AC 47 9.749 0.3651 0.0662 48587
235.17 SE419-SF3P4LDF w/ Mount 47 9.371 0.3563 0.0647 42605
Pipe
230.00 PALS8 47 8.975 0.3460 0.0626 37622
220.00 PALS a7 8.232 0.3277 0.0571 33453
216.00 ANT450F10 47 7.944 0.3224 0.0544 45444
205.50 PA10-59 47 7.207 0.3083 0.0482 47898
204.00 SC479-HF1LDF 47 7.103 0.3060 0.0476 39353
200.00 SC479-HF1LDF 47 6.830 0.2996 0.0460 28469
197.00 PAL6-59 47 6.630 0.2948 0.0449 27505
195.00 PA10-59 47 6.498 0.2917 0.0442 28238
175.00 SC479-HF1LDF 43 5.270 0.2627 0.0378 38633
168.00 ANT450F6 43 4.875 0.2526 0.0354 40691
163.00 RFS PAD6-65AC 43 4.601 0.2451 0.0337 42217
153.50 (4) DB98OH90E-M w/Mount Pipe 43 4100 0.2294 0.0305 36325
150.00 (2) NHH-65C-R2B w/ Mount Pipe 43 3.922 0.2233 0.0294 33417
145.00 (2) NHH-65C-R2B w/ Mount Pipe 43 3.676 0.2145 0.0278 29987
140.00 FAA L-810 Sidelight 43 3.439 0.2057 0.0265 27987
130.00 CO-36A 43 2.997 0.1890 0.0243 32119
128.00 ANT450F6 43 2913 0.1857 0.0239 33326
126.00 PRF-950 43 2.831 0.1825 0.0235 34627
123.00 SBX4-W60AC2 43 2.710 01777 0.0230 36744
117.00 PRF-950 43 2476 0.1683 0.0218 39451
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Elevation Appurtenance Gov. Deflection Tiit Twist Radius of
Load Curvature
ft Comb. in % u ft
116.00 BR6155 43 2438 0.1667 0.0216 39580
104.00 RFS PADB-65AC 43 2.007 0.1485 0.0192 40721
97.00 BR6155 43 1.774 0.1386 0.0178 41433
55.00 V-1500 43 0.674 0.0783 0.0102 40443
50.00 Telewave ANT790-S2 43 0.579 0.0716 0.0093 47966
Maximum Tower Deflections - Design Wind |
Section Elevation Horz. Gov. Tilt Twist
No. Deflection Load
ft in Comb. N °
™ 280 - 270 21.692 18 0.6482 0.1180
T2 270 - 260 20.323 18 0.6477 0.1181
T3 260 - 240 18.947 18 0.6417 0.1158
T4 240 - 220 16.253 18 0.6082 0.1104
T5 220-210 13.724 18 0.5461 0.0954
T6 210-200 12.540 18 0.5248 0.0844
T7 200-180 11.388 18 0.4993 0.0767
T8 180 - 160 9.287 10 0.4496 0.0658
T9 160 - 140 7413 10 0.4007 0.0545
T10 140- 120 5.742 10 0.3430 0.0442
T 120- 100 4327 10 0.2884 0.0374
T12 100 - 80 3.125 10 0.2382 0.0307
T13 80 - 60 2115 10 0.1922 0.0246
T14 60 - 40 1.296 10 0.1423 0.0185
T15 40-20 0.677 10 0.0974 0.0124
T16 20-0 0.220 10 0.0495 0.0062
Critical Deflections and Radius of Curvature - Design Wind
Elevation Appurtenance Gov. Deflection Tilt Twist Radius of
Load Curvature
ft Comb. in ® 2 ft
280.00 FAA L-864 Beacon 18 21.692 0.6482 0.1180 150458
279.00 Kreco CO-35A 18 21.555 0.6482 0.1180 150458
276.00 PAL8 18 21.145 0.6484 0.1182 150458
266.00 PAL8 18 19.773 0.6460 0.1174 394418
261.00 10' 8-Bay Dipole 18 19.085 0.6426 0.1161 86693
260.00 DB589-Y 18 18.947 0.6417 0.1158 73840
255.00 DB212-C 18 18.264 0.6365 0.1147 50797
241.00 SD110-SFXPASNM 18 16.385 0.6109 0.1109 30057
240.00 PADX6-59AC 18 16.253 0.6082 0.1104 29199
235.17 SE419-SF3P4LDF w/ Mount 18 15.624 0.5937 0.1080 25632
Pipe
230.00 PAL8 18 14.962 0.5765 0.1045 22661
220.00 PALS 18 13.724 0.5461 0.0954 20177
216.00 ANT450F10 18 13.246 0.5372 0.0909 27382
205.50 PA10-59 18 12.016 0.5139 0.0805 28644
204.00 SC479-HF1LDF 18 11.843 0.5100 0.0794 23598
200.00 SC479-HF1LDF 18 11.388 0.4993 0.0767 17082
197.00 PAL6-59 18 11.054 0.4914 0.0749 16508
195.00 PA10-59 18 10.835 0.4862 0.0737 16952
175.00 SC479-HF1LDF 10 8.800 0.4379 0.0630 23226
168.00 ANT450F6 10 8.139 0.4211 0.0591 24423
163.00 RFS PAD6-65AC 10 7.681 0.4086 0.0563 25308
153.50 (4) DB9BOH90E-M w/Mount Pipe 10 6.845 0.3825 0.0509 21787
150.00 (2) NHH-65C-R2B w/ Mount Pipe 10 6.548 0.3723 0.0490 20053
145.00 (2) NHH-65C-R2B w/ Mount Pipe 10 6.137 0.3576 0.0465 18007
140.00 FAA L-810 Sidelight 10 5.742 0.3430 0.0442 16812
130.00 CO-36A 10 5.004 0.3151 0.0405 19274
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Elevation Appurtenance Gov. Deflection Tilt Twist Radius of
Load Curvature
ft Comb. in £ ° ft
128.00 ANT450F6 10 4.864 0.3097 0.0399 19992
126.00 PRF-850 10 4.726 0.3043 0.0393 20766
123.00 SBX4-WE0AC2 10 4.524 0.2963 0.0383 22024
117.00 PRF-950 10 4.134 0.2806 0.0364 23643
116.00 BR6155 10 4.070 0.2780 0.0361 23724
104.00 RFS PAD6-65AC 10 3.350 0.2477 0.0320 24455
97.00 BR6155 10 2.962 0.2312 0.0298 24880
55.00 V-1500 10 1.125 0.1307 0.0170 24301
50.00 Telewave ANT790-S2 10 0.966 0.1196 0.0155 28733
Bolt Design Data
Section  Elevation Component Bolt  Bolt Size Number Maximum Allowable Ratio Allowable Criteria
No. Type Grade Of Load Load Load Ratio
ft in Bolts per Bolt  perBolt ~ Allowable
K K
T1 280 Diagonal A325N  1.0000 1 341 19.47 0.175 ‘/ 1 Meme:er:Iuck
Top Girt A325N  0.5000 0.44 7.95 0.055 ./ 1 Bolt Shear
T2 270 Leg A325N  1.0000 6 1.25 53.01 0.024 / 1 Bolt Tension
Diagonal A325N  1.0000 5.79 19.47 0.297 / 1 Meme:gaBrlock
T3 260 Leg A325N  1.0000 6 4.96 53.01 0.094 ‘/ 1 Bolt Tension
Diagonal A325N  1.0000 1 7.77 1947 0.399 ‘/ 1 Memsb;eraBrlock
T4 240 Leg A325N  1.0000 6 9.71 53.01 0.183 ‘/ 1 Bolt Tension
Diagonal A325N  1.0000 1 12.84 18.30 0.702 ‘/ 1 Me";)r?eraBrIOCK
T5 220 Diagonal A325N  1.0000 1 15.32 18.30 0.837 ‘/ 1 Merr]St):;aBrlock
T6 210 Leg A325N  1.0000 12 8.18 53.01 0.154 / 1 Bolt Tension
Diagonal A325N  1.0000 1 15.66 18.30 0.856 ‘/ 1 MemSl);;aBr;Iock
T7 200 Leg A325N  1.0000 12 10.97 53.01 0.207 / 1 Bolt Tension
Diagonal A325N 0.8750 1 23.86 29.58 0.807 ./ 1 Gusset Bearing
T8 180 Leg A325N  1.0000 12 1517 53.01 0.286 / 1 Bolt Tension
Diagonal A325N 0.8750 1 25.54 29.58 0.863 ‘/ 1 Gusset Bearing
T9 160 Leg A325N  1.0000 12 19.29 53.01 0.364 ‘/ 1 Bolt Tension
Diagonal A325N 0.8750 1 29.44 29.58 0.995 / 1 Gusset Bearing
T10 140 Leg A325N  1.0000 12 24.03 53.01 0.453 ‘/ 1 Bolt Tension
Diagonal A325N 0.8750 1 34.45 43.50 0.792 / 1 Gusset Bearing
T11 120 Leg A325N  1.0000 12 29.07 53.01 0.548 1 Bolt Tension
Diagonal A325N 0.8750 2 17.84 39.15 0.456 ‘/ 1 Gusset Bearing
T12 100 Leg A325N  1.2500 12 34.08 82.83 0.411 ‘/ 1 Bolt Tension
Diagonal A325N 0.8750 2 18.80 39.15 0.480 / 1 Gusset Bearing
T13 80 Leg A325N  1.2500 12 39.05 82.83 0.471 / 1 Bolt Tension
Diagonal A325N 0.8750 2 19.50 39.15 0.498 / 1 Gusset Bearing
T14 60 Leg A325N  1.2500 12 43.92 82.83 0.530 / 1 Bolt Tension
Diagonal A325N 0.8750 2 20.22 39.15 0.516 1 Gusset Bearing
T15 40 Leg A325N  1.2500 12 48.83 82.83 0.590 1 Bolt Tension
Diagonal A325N  0.8750 2 20.72 39.15 0.529 1 Gusset Bearing
T16 20 Diagonal A325N 0.8750 21.27 39.15 0.543 ‘/ 1 Gusset Beating
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Section  Elevation Component Boit  Bolt Size Number Maximum Allowable Ratio Allowable Criteria
No. Type Grade Of Load Load Load Ratio
ft in Bolts per Bolt  perBolt  Ajjowable
K K
| Compression Checks
[ Leg Design Data (Compression)
Section Elevation Size L Ly Kitr A P, P, Ratio
No. Py
ft ft ft in? K K &P
T 280 - 270 Valmont 207628 10.02 10.02 454  3.6816 4.70 14249 0.0337
(12x1.25) K=1.00 /
T2 270 - 260 Valmont 207628 10.02 10.02 454  3.6816 -11.68 142.49 0.0821
(12x1.25) K=1.00 /
T3 260 - 240 Valmont 207628 20.03 10.02 454  3.6816 -38.39 142.49 0.269 '
(12x1.25) K=1.00 ‘/
T4 240 - 220 Valmont 207628 20.03 10.02 454  3.6816 -73.69 142.49 0.517 1
(12x1.25) K=1.00 /
T5 220 - 210 Vaimont 195557 10.02 10.02 319 7.2158 -96.41 301.49 0.320°
(12x1.75) K=1.00 /
T6 210 - 200 Valmont 195557 10.02 10.02 319 7.2158 -119.40 301.49 0.396 1
(12x1.75) K=1.00
T7 200 - 180 Valmont 211843 (12x2) 20.03  20.03 488  9.4248 -159.37 356.29 0.4471
K=1.00 /
T8 180 - 160 Valmont 208334 20.03  20.03 48.8 11.928 -218.79 451.15 0.485"
(12x2.25) K=1.00 2 ‘/
T9 160 - 140 Vaimont 208334 20.03  20.03 48.8 11.928 -279.14 451.15 0.619'
(12x2.25) K=1.00 2 ‘/
T10 140 - 120 Valmont 208335 (12x2.5)  20.03  20.03 487 14.726 -347.98 557.27 0.624°
K=1.00 2 /
T11 120 - 100 Valmont 208337 20.03  20.03 48.6 17.818 -419.10 674.68 06211
(12x2.75) K=1.00 7 ‘/
T12 100 - 80 Valmont 208338 (12x3) 20.03  20.03 485  21.205 -490.44 803.44 0.6101
K=1.00 7 /
T13 80 - 60 Valmont 208338 (12x3) 20.03  20.03 485  21.205 -562.67 803.44 0.700°
K=1.00 7 ‘/
T14 60 - 40 Valmont 208339 20.03  20.03 484  24.887 -634.68 943.57 0.6731
(12x3.25) K=1.00 3 ‘/
T15 40 - 20 Valmont 208339 20.03  20.03 484 24887 -710.30 943.57 0.753 '
(12x3.25) K=1.00 3 ‘/
T16 20-0 Valmont 208339 20.03  20.03 484 24887 -780.81 943.57 0.828"
(12x3.25) K=1.00 3 /
1P, / $P, controls
| Truss-Leg Diagonal Data
Section Elevation Diagonal Size Lq Ki/r P, A Vi (A Stress
No. ft ft K in? K K Ratio
T 280- 270 05 1.48 121.0 165.67  0.1963 0.84 3.29 0.256
T2 270- 260 05 1.48 121.0 165.67  0.1963 0.67 3.29 0.204
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Section Elevation Diagonal Size Lg Kirr oPn A Vo A Stress
No. ft ft K in? K K Ratio
T3 260 - 240 0.5 1.48 121.0 165.67  0.1963 0.60 3.29 0.181
T4 240 - 220 0.5 1.48 121.0 165.67  0.1963 1.49 3.29 0.451
T5 220- 210 0.5 1.44 117.6 324.71 0.1963 1.67 3.62 0.461
T6 210- 200 0.5 1.44 117.6 324.71 0.1963 1.70 3.62 0.470
T7 200 - 180 0.5 1.39 113.2 42412  0.1963 233 3.76 0.619
T8 180 - 160 0.5 1.38 112.2 536.77  0.1963 1.48 3.80 0.389
T9 160 - 140 0.5 1.38 112.2 536.77  0.1963 3.33 3.80 0.874
T10 140 - 120 0.5 1.36 111.2 662.68 0.1963 1.29 3.85 0.334
T 120-100 0.625 1.35 88.2 801.84  0.3068 1.28 7.66 0.167
T12 100- 80 0.625 1.34 87.4 954.26  0.3068 0.87 7.71 0.112
T13 80 - 60 0.625 1.34 874 954.26  0.3068 0.93 7.71 0.120
T14 60 - 40 0.625 1.33 86.7 1119.93  0.3068 1.15 7.77 0.149
T15 40 - 20 0.625 1.33 86.7 1119.93  0.3068 1.30 7.77 0.167
T16 20-0 0.625 1.33 86.7 1119.93  0.3068 1.28 7.77 0.165
Diagonal Design Data (Compression)
Section Elevation Size L Ly Ki/r A P, P, Ratio
No. P,
ft ft ft in? K K oPn
T 280- 270 L3x3x5/16 16.01 7.48 162.3  1.7800 -3.66 17.33 0.211"
K=1.00 ‘/
T2 270 - 260 L3x3x5/16 16.80 7.88 1606  1.7800 -6.08 16.59 0.390 1
K=1.00 ‘/
T3 260 - 240 L3x3x5/16 18.45 8.72 1776 1.7800 -7.92 12.75 0.6221
K=1.00 |/
T4 240 - 220 L4x4x1/4 20.16 9.58 1446  1.9400 -13.05 20.95 0.623 1
K=1.00 ‘/
T5 220-210 L4x4x1/4 21.03 10.02 151.3  1.9400 -15.45 19.156 0.807 *
K=1.00 /
T6 210- 200 L4x4x1/4 21.92 10.47 168.0  1.9400 -15.34 17.55 0.874"
K=1.00 /
T7 200 - 180 2. 3.5x 3.5x 1/4 (3/8) 29.01 14.29 1641  3.3800 -24.43 28.37 0.861"
K=1.00 /
2L 'a' > 81.9131in - 89
T8 180 - 160 2L 3.5x 3.5x 1/4 (3/8) 30.49 15.03 1725 3.3800 -25.61 25.65 0.999"
K=1.00
2L'a' > 86.1510 in - 98
T9 160 - 140 2L 4 x4 x 1/4 (3/8) 32.02 15.80 15905 3.8800 -30.31 34.45 0.880"
K=1.00 /
2L 'a' > 90.4521 in - 107
T10 140- 120 2L 4 x4 x3/8(1/2) 33.61 16.64 166.2 5.7188 -35.07 46.79 0.750 1
K=1.00
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Section Elevation Size L Ly Kir A P, P, Ratio
No. P,
ft ft ft in? K K 4P,
2L 'a' >95.5100 in - 116
™ 120 - 100 2L 4x4x3/8(1/2) 35.23 17.34¢ 1732 57188 -36.12 43.07 0.839"
K=1.00 /
2L 'a'>92.7523 in - 125
T12 100 - 80 2L 5 x 5x 5/16 (1/2) 36.90 1817 1464  6.0547 -38.40 63.83 0.6021
K=1.00 /
2L 'a' > 100.4316 in - 134
T13 80- 60 2L 5 x 5x 5/16 (1/2) 3859 19.02 1532 6.0547 -39.52 58.27 0.678"
K=1.00 /
2L 'a' > 104.1226 in - 143
T14 60 - 40 2L 5 x 5 x 5/16 (1/2) 40.32 19.88 1602 6.0547 -41.38 53.32 0.776 "
K=1.00 ./
2L 'a' > 107.8743 in - 152
T15 40-20 2L 5 x 5x 5/16 (1/2) 4206 2076 167.2 6.0547 -41.77 48.93 0.854"
K=1.00 ‘/
2L 'a' > 111.6793 in - 161
T16 20-0 2L 5 x 5 x 5/16 (1/2) 43.83 2164 1743  6.0547 -44.14 45.01 0.981"
K=1.00 /

2L'a'>115.5312in - 170

1 p, [ P, controls

B Secondary Horizontal Design Data (Compression) B
Section Elevation Size L L, Kifr A Py Py Ratio
No. P,
ft ft ft in? K K P,
T 280 - 270 L25x25x5/16 12.48 11.48 1573 1.4600 -1.93 13.33 0.145°
K=0.87
T2 270 - 260 L 2.5x 2.5 x5/16 13.48 12.48 167.0 1.4600 -0.92 11.83 0.078 "
K=0.85
T6 210 - 200 L5x5x3/8 19.49 18.49 1339 3.6100 -2.07 45.50 0.046 '
K=0.94 ‘/

'p, I $P, controls

| Top Girt Design Data (Compression)
Section Elevation Size L L, Kir A P, oPn Ratio
No. Pu
ft ft ft in? K K OP,
T1 280 - 270 L 3.5x3.5x5/16 12.00 10.79 187.7 2.0900 -0.44 13.40 0.033°
K=1.00
T4 240 - 220 L5x5x3/8 16.00 15.00 158.0 3.6100 -1.59 32.66 0.049 1
K=0.87

1p, /4P, controls

Mid Girt Design Data (Compression)
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Section Elevation Size L L, Kifr A P, P Ratio
No. P,
ft ft ft in® K K 0P
T4 240 - 220 L5x5x3/8 17.00 16.00 1655 3.6100 -2.31 20.78 0.078"
K=0.85

1p, ! $P, controls

Tension Checks

Leg Design Data (Tension) |
Section Elevation Size L Ly Ki/rr A P, P, Ratio
No. P,
ft ft ft in? K K oP,
T 280 - 270 Valmont 207628 10.02 10.02 454 3.6816 0.92 165.67 0.006 *
(12x1.25) v
T2 270 - 260 Valmont 207628 10.02 10.02 454 3.6816 7.50 165.67 0.045 1
(12x1.25) v
T3 260 - 240 Valmont 207628 20.03 10.02 454 3.6816 29.79 165.67 0.180"
(12x1.25) v
T4 240 - 220 Valmont 207628 20.03 10.02 45.4 3.6816 58.29 165.67 0.352"
(12x1.25)
T5 220 - 210 Valmont 195557 10.02 10.02 31.9 7.2158 78.21 324.71 0.241"
(12x1.75) v
T6 210 - 200 Valmont 195557 10.02 10.02 31.9 7.2158 98.14 324.71 0.3021
(12x1.75) v
T7 200 - 180 Valmont 211843 (12x2) 20.03 20.03 48.8 9.4248 131.66 424.12 0.310"
T8 180 - 160 Valmont 208334 20.03 20.03 48.8 11.928 182.08 536.77 0.339"
(12x2.25) 2 v
T9 160 - 140 Valmont 208334 20.03 20.03 48.8 11.928 231.46 536.77 0.431"
(12x2.25) 2 v
T10 140 - 120 Valmont 208335 (12x2.5)  20.03 20.03 48.7 14.726 288.39 662.68 0.4351
2 v
T 120 - 100 Valmont 208337 20.03 20.03 48.6 17.818 348.79 801.84 0.435"
(12x2.75) 7 v
T12 100 - 80 Valmont 208338 (12x3) 20.03 20.03 48.5 21.205 408.93 954.26 0.429"
U v
T13 80 - 60 Valmont 208338 (12x3) 20.03 20.03 48.5 21.205 468.56 954.26 0.491"
7 s
T14 60 - 40 Valmont 208339 20.03 20.03 484 24.887 527.06 1119.93 0.471"
(12x3.25) 3 v
T15 40 - 20 Valmont 208339 20.03 20.03 48.4 24 .887 586.01 1119.93 0.523"
{12x3.25) 3 v
T16 20-0 Valmont 208332 20.03 20.03 484 24.887 640.98 1119.93 0.5721
(12x3.25) 3 v
' p, I $P, controls
Truss-Leg Diagonal Data B
Section Elevation Diagonal Size Lg Ki/r oPn A Vi oV Stress
No. ft ft K in? K K Ratio
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Section Elevation Diagonal Size Lg Kifr oPn A Vi Vi Stress
No. ft ft K in? K K Ratio
T 280 - 270 0.5 1.48 121.0 165.67  0.1963 0.84 3.29 0.256
T2 270 - 260 0.5 1.48 121.0 165.67  0.1963 0.67 3.29 0.‘2/04
T3 260 - 240 0.5 1.48 121.0 165.67  0.1963 0.60 3.29 0%1
T4 240 - 220 05 1.48 121.0 165.67  0.1963 1.49 3.29 0.451
T5 220 - 210 05 1.44 117.6 32471 0.1963 1.67 3.62 0%1
T6 210 - 200 05 1.44 117.6 32471  0.1963 1.70 3.62 O%O
T7 200 - 180 0.5 1.39 113.2 42412  0.1963 2.33 3.76 0.‘;9
T8 180 - 160 05 1.38 112.2 536.77  0.1963 1.48 3.80 0.‘;9
T9 160 - 140 05 1.38 112.2 536.77  0.1963 3.33 3.80 O.ltg4
T10 140 - 120 05 1.36 111.2 662.68  0.1963 1.29 3.85 054
T11 120- 100 0.625 1.35 88.2 801.84  0.3068 1.28 7.66 0%7
T12 100 - 80 0.625 1.34 874 954.26  0.3068 0.87 7.71 0.‘1/12
T13 80 - 60 0.625 1.34 87.4 954.26  0.3068 0.93 7.71 0%0
T14 60 - 40 0.625 1.33 86.7 1119.93  0.3068 1.15 7.77 Oﬁg
T15 40-20 0.625 1.33 86.7 1119.93  0.3068 1.30 7.77 0%7
T16 20-0 0.625 1.33 86.7 1119.93  0.3068 1.28 7.77 0.‘1//65

Diagonal Design Data (Tension)

Section Elevation Size L L, Kir A P, P, Ratio
No. Py
ft ft ft in? K K P,

™ 280 - 270 L3x3x5/16 16.01 7.48 1001 1.0713 3.41 46.60 0.073"

T2 270 - 260 L3x3x5/16 16.80 7.88 1054  1.0713 5.79 46.60 0.124"

T3 260 - 240 L3 x3x5/16 18.45 8.72 116.3 1.0713 7.77 46.60 0.167"

T4 240 - 220 L4x4x1/4 20.16 9.58 93.9  1.2441 12.84 54.12 0.237"

15 220- 210 L4x4x1/4 21.03  10.02 98.1 1.2441 15.32 54.12 0.283"

T6 210- 200 L4x4x1/4 2192 1047 1024  1.2441 15.66 54.12 0.289"

T7 200 - 180 2L 3.5x3.5x 1/4 (3/8) 290.01 1429 1597 21600 23.86 93.96 0.254"

2L 'a' >81.9131in-88
8 180 - 160 2L 3.5x3.5x 1/4 (3/8) 3049 15.03 167.8  2.1600 25.54 93.96 0.272"

2L 'a' >86.1510in - 97
T9 160 - 140 2L 4 x4 x 1/4 (3/8) 32.02 15.80 153.7  2.5350 29.44 110.27 0.267 1
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Section Elevation Size L L, Kl A P, P, Ratio
No. P,

ft ft ft in? K K $Py
2L 'a' >90.4521 in - 106
T10 140 - 120 2L 4 x4 x 3/8(1/2) 33.61 16.64 1633  3.7266 34.45 16210  0.213°
2L'a' > 95.5100 in - 115
T11 120 - 100 2L 4 x4 x3/8(1/2) 3523 17.34 1712 3.7266 35.69 16210  0.220°
2L 'a'>92.7523 in - 124
T12 100 - 80 2L 5x5x 5/16 (1/2) 36.90 1817 1414  4.0723 37.60 17714 0.212°
2L 'g' > 100.4316 in - 133
T13 80 - 60 2L 5 x5x 5/16 (1/2) 3850 19.02 1479 4.0723 39.00 17714 02201
2L 'a' > 104.1226 in - 142
T14 60 - 40 2L 5x5 x 5/16 (1/2) 4032 19.88 1545 4.0723 40.43 177.14  0.228°
2L 'a' > 107.8743 in - 151
T15 40-20 2L 5x 5 x 5116 (1/2) 4206 2076 1612 4.0723 41.45 17714 02347
2L 'a' > 111.6793 in - 160
T16 20-0 2L 5x5x 5/16 (1/2) 4383 2164 1680 4.0723 42.55 17714  0.240"
2L ' > 115.5312 in - 169
' P, I/ oP, controls
Secondary Horizontal Design Data (Tension)
Section Elevation Size L L, Kirr A Py P, Ratio
No. Pu
ft ft ft in? K K P,
T 280 - 270 L25x2.5x5/16 1248 1148 1807  1.4600 1.66 47.30 0.035"
T2 270 - 260 L2.5x2.5x5/16 1348 1248 1964  1.4600 0.95 47.30 0.020 *
T6 210 - 200 L5x5x3/8 1049 1849 1426 3.6100 2.07 116.96  0.018"
P, I $P, controls
Top Girt Design Data (Tension) |
Section Elevation Size L Ly Kl A Py P Ratio
No. P,
ft ft ft in? K K P,
T 280 - 270 L 3.5x3.5x5/16 1200 1079 1222 1.4210 0.37 61.81 0.006 '
T4 240 - 220 16.00 1500 1157 3.6100 1.93 116.96 0017

L5x5x3/8

1P, / ¢P, controls
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Mid Girt Design Data (Tension) ]
Section Elevation Size L Ly Ki/r A P, &P, Ratio
No. Py
ft f ft in? K K P
T4 240 - 220 L5x5x3/8 17.00 16.00 1234 3.6100 2,65 116.96 0.023"

P, | ¢P, controls

Section Capacity Table

Section Elevation Component Size Critical P BPatiow % Pass
No. ft Type Element K K Capacity Fail
T 280 - 270 Leg Valmont 207628 (12x1.25) 2 -4.70 142.49 256 Pass
T2 270 - 260 Leg Valmont 207628 (12x1.25) 18 -11.34 142.49 204 Pass
T3 260 - 240 Leg Valmont 207628 (12x1.25) 28 -38.39 142.49 26.9 Pass
T4 240 - 220 Leg Valmont 207628 (12x1.25) 43 -73.69 142.49 51.7 Pass
T5 220 - 210 Leg Valmont 195557 (12x1.75) 64 -96.41 301.49 46.1 Pass
T6 210 - 200 Leg Valmont 195557 (12x1.75) 73 -119.40 301.49 47.0 Pass
T7 200 - 180 Leg Valmont 211843 (12x2) 85 -159.37 356.29 61.9 Pass
T8 180 - 160 Leg Valmont 208334 (12x2.25) 94 -218.79 451.15 48.5 Pass
T9 160 - 140 Leg Valmont 208334 (12x2.25) 103 -279.14 451.15 87.4 Pass
T10 140 - 120 Leg Valmont 208335 (12x2.5) 112 -347.98 557.27 62.4 Pass
T11 120 - 100 Leg Valmont 208337 (12x2.75) 121 -419.10 674.68 62.1 Pass
T12 100 - 80 Leg Valmont 208338 (12x3) 130 -490.44 803.44 61.0 Pass
T13 80 - 60 Leg Valmont 208338 (12x3) 139 -562.67 803.44 70.0 Pass
T14 60 - 40 Leg Valmont 208339 (12x3.25) 149 -634.68 943.57 67.3 Pass
T15 40 - 20 Leg Valmont 208339 (12x3.25) 158 -710.30 943.57 75.3 Pass
T16 20-0 Leg Valmont 208339 (12x3.25) 167 -780.81 943.57 82.8 Pass
T 280 - 270 Diagonal L3x3x5/16 7 -3.66 17.33 211 Pass
T2 270 - 260 Diagonal L3x3x5/16 20 -6.08 15.59 39.0 Pass
T3 260 - 240 Diagonal L3x3x5/16 32 -7.92 12.75 62.2 Pass
T4 240 - 220 Diagonal L4x4x1/4 53 -13.05 20.95 62.3 Pass
T5 220 - 210 Diagonal L4x4x1/4 68 -15.45 19.15 80.7 Pass
T6 210 - 200 Diagonal L4x4x1/4 77 -15.34 17.55 87.4 Pass
T7 200 - 180 Diagonal 2L 3.5x3.5x 1/4 (3/8) 89 -24.43 28.37 86.1 Pass
T8 180 - 160 Diagonal 2L 3.5x 3.5x 1/4 (3/8) 98 -25.61 25.65 99.9 Pass
T9 160 - 140 Diagonal 214 x 4 x 1/4 (3/8) 107 -30.31 34.45 88.0 Pass
T10 140 - 120 Diagonal 2L 4 x4 x3/8(1/2) 116 -35.07 46.79 75.0 Pass
T11 120 - 100 Diagonal 2L 4x4x3/8(1/2) 125 -36.12 43.07 83.9 Pass
T12 100 - 80 Diagonal 2L 5 x 5 x 5/16 (1/2) 134 -38.40 63.83 60.2 Pass
T13 80 - 60 Diagonal 2L 5 x 5x 5/16 (1/2) 143 -39.52 58.27 67.8 Pass
T14 60 - 40 Diagonal 2L 5x 5 x 5/16 (1/2) 152 . 41.38 53.32 77.6 Pass
T15 40 - 20 Diagonal 2L 5x 5 x 5/16 (1/2) 161 41.77 48.93 854 Pass
T16 20-0 Diagonal 2L 5x 5x5/16 (1/2) 170 -44.14 45.01 98.1 Pass
T1 280 - 270 Secondary L25x25x5/16 14 -1.93 13.33 14.5 Pass

Horizontal
T2 270 - 260 Secondary L25x25x5/16 27 -0.92 11.83 7.8 Pass
Horizontal
T6 210 - 200 Secondary L5x5x3/8 82 -2.07 45.50 4.6 Pass
Horizontal
T1 280 - 270 Top Girt L 3.5x3.5x5/16 6 -0.44 13.40 3.3 Pass
T4 240 - 220 Top Girt L5x5x3/8 47 -1.59 32.66 49 Pass
T4 240 - 220 Mid Girt L5x5x3/8 50 -2.31 29.78 7.8 Pass
Summary

Leg (T9) 87.4 Pass
Diagonal 99.9 Pass
(T8)
Secondary 14.5 Pass
Horizontal
(1)
Top Girt 4.9 Pass
(T4)
Mid Girt 7.8 Pass
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Section Elevation Component Size Critical P BPatow % Pass
No. ft Type Element K K Capacity Fail
(T4)
Bolt 99.5 Pass
Checks
RATING = 99.9 Pass
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L25x25x5M16

L3x3x5/16
NA
-tl
(|

NA,

Vamont 207628 (12x1.25)
1

NA,

T
L5x5x3/8
L5x5x3/8

L)

L4x4x1A

15

19

T6

20

2L3.5x3.5x 1/4 (3/8)

he]

Vamont 208334 (12x2.25)

Z

54

|

-
A572-50

2

T
85

zq"

2L4 x4 x3/8 (1/2)

™

NA.

N.A.
96

NA
%
10@20

T2

Valmont 208338 (12x3)

i

2

I
1a

124

2L5x5x5/16 (1/2)
%

128

Valmont 208339 (12x3.25)
38

120

T8

112.0.

Diagonal Grade
Sec, Horizonlals
Face Width (ff) 40
# Panels @ (fi)

Seclion
Leg Grade
Diagonals
Top Girts
Mid Girts
Weighl (K)

Legs

270,011 ~__SYMBOL LIST
MARK | SIZE | MARK | SIZE '
26001t A Valmont 195557 (12x1.75) M__E 214 x4 x 1/4 (38) i
B Valmont 211843 (12x2) F L35x35x5/16 1
(& Valmont 208335 (12x2.5) G L5x5x38 |
D |vamont 208337 (12x2.75)
- MATERIAL STRENGTH
24001t | GRADE | Fy | Fu | GRADE | Fy I Fu_ |
| A572-50 |50 ksi |65 ksi |a36 |36 ksi | 58 ksi |
TOWER DESIGN NOTES
1. Tower is located in Middlesex County, Connecticut.
220011 2. Tower designed for Exposure C lo the TIA-222-G Standard.
3. Tower designed for a 140 mph basic wind in accordance with the TIA-222-G Standard.
4. Tower is also designed for a 50 mph bas|c wind with 0.75 in ice. Ice is considered to
21001 increase in thickness with height.
5. Deflections are based upon a 108 mph wind.
6. Tower Risk Category Il and IV.
2001 7. Topographic Category 1 with Crest Height of 0.00 ft
8. TOWER RATING: 99.9%
180.0 1t
160.0 ft
140.011 A
120,011 '
100.0 ft
ALL REACTIONS
ARE FACTORED
MAX. CORNER REACTIONS AT BASE:
800 1t DOWN: 818K
T SHEAR: 109K
UPLIFT: -668 K
SHEAR: 92K
f000 AXIAL
463 K
SHEA MOMENT
1001 47K 7432 kip-ft
TORQUE 85 kip-ft
50 mph WIND - 0.7500 in ICE
2001 L~ AXIAL
+ ~ 163 K
SHEAR MOMENT
181K 26444 kip-ft
0.01

TORQUE 268 kip-ft
REACTIONS - 140 mph WIND

250 E. Broad St., Ste 600 | 7™° 000190111 .
Cllent: Hudson Design Groug P Y- Matthew Buske|*PP®

PJF Paul J. Ford and Company{* 280-ft Self Support Tower Haddam, CT

Columbus, OH 43215
PJFLogo Phone: 614-221-6679
FAX:

Code: T|A-222-G Dale: 53/04/20 Scde: NTS
N Dwg No. E-1
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APPENDIX B
ADDITIONAL CALCULATIONS
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1)

2)

3)

4)

5)

6)

STANDARD CONDITIONS FOR FURNISHING OF PROFESSIONAL ENGINEERING
SERVICES ON EXISTING STRUCTURES BY PAUL J. FORD AND COMPANY

Paul J. Ford and Company has not performed a site visit to verify the tower member sizes or the
antenna/coax loading. If the existing conditions are not as represented on these drawings, we should be
contacted immediately to evaluate the significance of the deviation.

No allowance was made for any damaged, missing, or rusted members. The analysis of this tower
assumes that no physical deterioration has occurred in any of the structural components of the tower and
that all the tower members have the same load carrying capacity as the day the tower was erected.

It is not possible to have all the detailed information to perform a thorough analysis of every structural sub-
component of an existing tower. The structural analysis by Paul J. Ford and Company verifies the
adequacy of the main structural members of the tower. Pau! J. Ford and Company provides a limited scope
of service in that we cannot verify the adequacy of every weld, plate connection detail, etc.

This tower has been analyzed according to the minimum design wind loads recommended by the
Telecommunications Industry Association Standard ANSI/TIA-222-G. If the owner or local or state
agencies require a higher design wind load, Paul J. Ford and Company should be made aware of this
requirement.

The attached sketches are a schematic representation of the tower that we have analyzed. If any material
is fabricated from these sketches, the contractor shall be responsible for field verifying the existing
conditions and for the proper fit and clearance in the field.

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

manufacturer.
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HUDSON
Design Group LLC

February 25, 2019
May 6, 2019 (Rev.1)

verizon’

20 Alexander Drive
Wallingford, CT 06492

RE: Site Name: HIGGANUM SOUTH CT
Site Address: 330 Pokorny Road
Haddam, CT 06441

To Whom It May Concem:

Hudson Design Group LLC [HDG) has been authorized by Verizon to perform a mount analysis on the
existing Verizon antenna mounts to determine their capability of supporting the following equipment

loading:
e (3] HBXX-6517DS-A2M Antennas (75.0"x12.0"x6.5" — Wt. = 41 lbs. /each)
o (3) LNX-6515DS-A1M Antennas (96.6"x11.9"x7.1" — Wt. = 44 los. /each)
e (3) RC3DC-3315-PF-48 Junction Boxes (28.9"x15.7"x10.3" - Wt. 32 Ibs. /each)
o (&) NHH 85C R2B Antennas (96.0"x11.9"x7.1" - Wt. = 52 Ibs. /each)
«  (3) B2/B46 RRH-BRO4? RRH's (15.0"x15.0"x10.0" — Wt. = 85 lbs. /each)

o (3)B5/B13 RRH-BRO4C RRH's (15.0"x15.0"x8.1" - Wi. = 82 Ibs. /each)
*Proposed equipment shown in bold.

A survey climb and mapping of the antenna mount was not performed at this site. Mount fabrication
drawings prepared by SitePro1 (P/N VFA12-RRU} dated April 7, 2014 were used to perform this analysis.

Based on our analysis, we have determined that the existing antenna mounts ARE NOT CAPABLE of
supporting the proposed antenna installation. HDG recommends the following modifications:

« Install new Sector Frame Stabllizer Kit, SHePro1 SFS-V (or approved equal) (typ. of 1 per sector, total
of 3).

« Install new 2" std. (2.38" 0.D.) pipe brace secured fo existing mount and tower (typ. of 1 per sector,
total of 3).

« Install new 2-1/2" sid. (2.88" 0.D.) plpe masts behind new NHH 65C R2B antennas (typ. of 1 per
sector, total of 3).

Member Controlling Load Case Siress Ratlo Pass/Fall
Existing Mount Rating 37 LC3 171% FAIL
Madlfied Mount Rating 37 LCI 86% PASS

p: 978.557.5553 f: $78.336.5586 a: 45 Beechwood Dr., N. Andover, MA 01845
p: 413.588.8139 f 413.517.0590 a: 116 Pleasant Sireel, Ste 302, Easthamption, MA 01027



Page 2 of 3
Re: HIGGANUM SOUTH CT

May 6, 2019 (Rev.1)

This analysis was conducted in accordance with EIA/TIA-222-G, Structural Standards for Steel Antennc
Towers and Antenna Supporting Structures and the International Building Code 2015 with 2018 Connecticut
State Building Code Amendments (See the attached analysis).
Reference Documents:

L]

Fabrication drawings prepared by SitePro1, P/N VFA12-RRU, dated April 7, 2014,

This determination was based on lhe following limitations and assumptions:
1.

HDG is not responsible for any modifications completed prior to and hereafter which HDG was not
directly involved.

2. All structural members and their connections are assumed to be in good condition and are free
from defects with no deterioration to its member capacities. Contractor to perform pre-inspection
prior to construction.

3.

Al antennas, coax cables and waveguide cables are assumed to be properly installed and
supported as per the manufacturer's requirements,

4. The existing mounts have been adequately secured to the tower structure per the mount
manufacturer's specifications.
5. All components pertaining to Verizon's mounts must be tightened and re-plumbed prior to the
installation of new appurtenances.
6.

HDG performed a localized analysis on the mount itself and not on the supporting tower structure.
Please feel free to contact our office should you have any questions.
Respectfully Submitted,

ATTHE R g,
*“\\\\\\;‘:‘:‘? CON Nz:g:fz,,, .

& cavetas ol %
S e gy
Hudson Design Group LLC §I AN
S o A TG E

i i

L

Michael Cabral
Structural Dept. Head

Daniel P. Hamm, PE
Principal

p: 978.557.5553 f. 978.336.5586 a: 45 Beechwood Dr., N. Andover, MA 01845
p: 413.588.8139 f:413.517.0590 a: 116 Pleasant Street, Ste 302, Easthampton, MA 01027
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Date: 5/6/2019
Project Name: HIGGANUM SOUTH CT

Designed By: JP

2.6.5.2 Velocity Pressure Coeff:

Checked By: MSC

g 3 E

HUDSON
Design Group LLC

K,= 2.01 (2/2,) 7° z= 149 (ft)
;= 1200 (ft)
K= 1.107 a= 7.0
Kzmin €Kz £2.01
Table 2-4
Exposure Z, o Kzmin K.
B 1200 ft 7.0 0.70 0.9
C 900 ft 9.5 0.85 1.0
D 700 ft 115 1.03 11
2.6.6.4 Topographic Factor:
Table 2-5
Topo. Category K; f
2 0.43 1.25
3 0.53 2.0
4 0.72 1.5
Kye= [2+(K, Ke/Ky)® Ky= e )
K= #DIvV/ol Kp= #DIV/0!
o= 0.9 {from Table 2-4)
(If Cateqory 1 then K ,,=1.0) K& 0 {from Table 2-5)
f= 0 (from Table 2-5)
|Category= 1 | z= 149
H= 0 {Ht. of the crest above surrounding
K= 1.00
K. = 1.16 (from Sec. 2.6.8)
2.6.8 Design Ice Thickness
Max Ice Thickness = ti= 0.75 in
t,= 207414, * (Kat) > t, = 1.74 in
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2.6.7 Gust Effect Factor

2.6.7.1 Self Supporting Lattice Structures

Gh = 1.0 Latticed Structures > 600 ft

Gh = 0.85 Latticed Structures 450 ft or less

Gh =0.85 + 0.15 [h/150 - 3.0] h= ht. of structure

h= 200 Gh= 0.85
2.6.7.2 Guyed Masts Gh= 0.85
2.6.7.3 Pole Structures Gh= 11
2.6.9 Appurtenances Gh= 1.0

2.6.7.4 Structures Supported on Other Structures
(Cantilivered tubular or latticed spines, pole, structures on buildings (ht. : width ratio > 5)

Gh= 135 Gh= 1.00

2.6.9.2 Design Wind Force on Appurtenances

F= q,*Gh*(EPA),

,= 0.00256*K,*Ky*Ks*Vinae *| K= 1.107
Ki= 1.0
g~ 34.70 K4= 0.85
%z gee)® 6.02 Vinax = 120 mph
Vmax (ice)= 50 mph
I= 1.0
Table 2-2
Structure Type Wind Direction Probability Factor, Kd
Latticed structures with triangular, square or rectangular 0.85
cross sections '
Tubular pole structures, latticed structures with other cross 0.95
sections, appurtenances '
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Determine Ca:
Table 2-8
Force Coefficients (Ca) for Appurienances
Aspect Ratlo < 2.5 Aspect Ralio=7 Aspect Ratlo 2 25
Member Type
Ca Ca Ca
Flat 1.2 1.4 2.0
Round C€<32
" 0.7 0.8 1.2
{Subcritical)
32sCs64 0.485 0.415 1.0
- R - 3. - 8.4/(C™
(Transitional) 3.76/(C7) 37/ BB
¢>64 0.5 0.6 0.6
(Supercritical) ) ) :
Aspec! Rafio is the overall length/width ratio in the plane normal to the wind direction.
(Aspect ratio is independent of the spacing between support points of a linear appurtenance,
Note: Linecr interpolation may be used for aspect ratios other than those shown.

Ice Thickness = 1.74 in | Angle=  0(deg) | |  Equivalent Angle = 180 (deg) |
Appurtenances Height Width Depth  Flat Area Aki_loi Ca Force (lbs 'Eg":—,@;;m]'
HBXX-6517DS-A2M Antenna 75.0 12.0 6.5 6.25 6.25 137 296 70
NHH 65C R2B Antenna 96.0 11.9 71 7.93 8.07 1.44 395 92
LNX-6515DS-A1M Antenna 96.6 119 7.4 7.98 8.12 1.44 398 93
B2/B66 RRH-BR049 RRH 15.0 15.0 10.0 1.56 1.00 1.20 65 17
B5/B13 RRH-BR0AC RRH 15.0 15.0 8.1 1.56 1.00 1.20 65 17
RC3DC-3315-PF-48 Junction Box 28.9 15.7 10.3 3.15 1.84 1.20 131 31
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ICE WEIGHT CALCULATIONS

Thickness of ice: 1.74 in.

Density of ice: 56 pcf

HBXX-6517DS-A2M Antenna NHH 65C R2B Antenna

Weight of ice based on total radial SF area: Weight of ice based on total radial SF area:

Height (in): 75.0 Height (in): 96.0

Width (in): 12.0 Width (in): 11.9

Depth (in): 6.5 Depth (in): 71

Total weight of ice on object: 204 Ibs Total weight of ice on object: 265 lbs
Weight of object: 41.0 Ibs Weight of object: 52.0 lbs
[combined weight of ice and object: 245 lbs [combined weight of ice and object: 317 Ibs
LNX-6515DS-A1M Antenna B2/B66 RRH-BR049 RRH

Weight of ice based on total radial SF area: Weight of ice based on total radial SF area:

Height {in): 96.6 Height (in): 15.0

Width (in): 119 Width (in): 15.0

Depth (in): 71 Depth (in): 10.0

Total weight of ice on object: 267 lbs Total weight of ice on object: 53 lbs
Weight of object: 440 lbs Weight of object: 85.0 Ibs
ICombined weight of ice and object: 311 Ibs |Combined weight of ice and object: 138 Ibs

B5/B13 RRH-BR0O4C RRH
Weight of ice based on total radial SF area:

RC3DC-3315-PF-48 Junction Box
Weight of ice based on total radial SF area:

Height (in): 15.0 Helght (in): 28.9

Width {in): 15.0 Width (in): 15.7

Depth (in): 8.1 Depth (in): 103

Total weight of ice on object: 50 Ibs Total weight of ice on abject: 105 Ibs
Weight of object: 82.0 Ibs Weight of object: 32.0 lbs

[Combined weight of ice and object: 132 Ibs [combined weight of ice and object: 137 los
1-1/4" Pipe 2" pipe

Per foot weight of ice: Per foot weight of ice:

diameter (in): 1.66 diameter (in): 2.38

|P_erfoot weight of ice on object: 7 pif IPer foot weight of ice on object: 9 plf ]
2-1/2" pipe 3" Plpe

Per foot weight of ice: Per foot weight of ice:

diameter (in): 2.88 diameter (in): 35

|Per foot weight of ice on object: 10 pif |Per foot weight of ice on object: 11 pif I

5/8" Round Bar
Per foot weight of ice:
diameter (in): 0.625

IPer foot weight of ice on object: 5 plf

L 2-1/2x2-1/2 Angles

Weight of ice based on total radial SF area:
Height (in): 25
width (in): 25

IPer foot weight of ice on object: 11 pif J




g

HUDSON
Design Group LLC

ANTMO 2019 Mount Calcvulations

(Existing Conditions)




—_-
=3 Benfley
Current Date: 2/22/2019 5:43 PM
Units system: English

File name: WASTRUCTURAL DEPARTMENTWANALYSIS SOFTWARE\RAM Elements\RAM Projects\VERIZON\CT\Higganum South CTIANTMO 2019\Higgar

— £




e
=4 Bentley
Current Date: 2/22/2019 5:44 PM
Units system: English

File name: W)\STRUCTURAL DEPARTMENT\ANALYSIS SOFTWARE\RAM Elements\RAM Projects\VERIZON\CT\Higganum South CT\ANTMO 2018\Higgar

¥51°0%2 3did
a0 g5V

| By,
i wd C"i A53GrB m?

PIPE 2x0.154 |

———

A53 GrB
PIPE 2x0.154

-=<




3 Bentley
Current Date: 2/22/2019 5:44 PM

Units systam: English
File name: W:\STRUCTURAL DEPARTMENT\ANALYSIS SOFTWARE\RAM Eiements\RAM Projects\VERIZON\CT\Higganum South CT\ANTMO 2019\Higgar

Design status

8 Not designed

I Error on design

I Design O.K.
With warnings

L~ 9 — | i
e i
_—'-‘_—’_’___‘_’____’—-—r—'—
i /""““----___________h}/..
g

=




iy Bentley

Current Date: 2/22/2018 5:44 PM

Units system: English
File name: WASTRUCTURAL DEPARTMENTANALYSIS SOFTWARE\RAM Elements\RAM Projects\WERIZON\CT\Higganum South CT\ANTMO 2018\Higgar

' ‘:l\\ i |
v 3
| v ML e |
| ! - i

| - AV RN |
™| [\ [ e &

2 N | N[/ T |

5 LN l

/ -7 490 ) ) l‘ o |

| e _flg,b-l 5 3" 1




i3y Bentley

Current Date: 2/22/2019 5:45 PM

Units system: English
File name: WASTRUCTURAL DEPARTMENT\ANALYSIS SOFTWARE\RAM Elements\RAM Projects\VERIZON\CT\Higganum South CT\ANTMO

2019\Higganum South CT.etz\

Load data
GLOSSARY
Comb : Indicates if load condition is a load combination
Load Conditions
Condition Description Comb. Category
DL Dead Load No DL
Wo Wind Load (No Ice) No WIND
Wi Wind Load (With Ice) No WIND
Di Ice Load No LL
Distributed force on members
Y2
Condition Member Dir1 vali Val2 Dist1 % Dist2 %
[Kip/f] [Kip/ff] [ft] [t}

Di 1 Y -0.009 -0.009 0.00 Yes 100.00 Yes

2 Y -0.009 -0.009 0.00 Yes 100.00 Yes

1 Y -0.005 -0.005 0.00 Yes 100.00 Yes

12 Y -0.005 -0.005 0.00 Yes 100.00 Yes

13 Y -0.005 -0.005 0.00 Yes 100.00 Yes

14 Y -0.005 -0.005 0.00 Yes 100.00 Yes

15 Y -0.005 -0.005 0.00 Yes 100.00 VYes

18 Y -0.005 -0.005 0.00 Yes 100.00 Yes

19 Y -0.005 -0.005 0.00 Yes 100.00 Yes

20 Y -0.005 -0.005 0.00 Yes 100.00 Yes

21 Y -0.009 -0.009 0.00 Yes 100.00 Ves

3 Y -0.011 -0.011 0.00 Yes 100.00 Yes

32 Y -0.011 -0.011 0.00 Yes 100.00 Yes

41 Y -0.009 -0.008 0.00 Yes 100.00 Yes

42 Y -0.009 -0.009 0.00 Yes 100.00 Yes

43 Y -0.009 -0.009 0.00 Yes 100.00 Yes

44 Y -0.009 -0.009 0.00 Yes 100.00 Yes

Pagel



Concentrated forces on members

Condition Member  Dir1 Valuel Dist1 %
[Kip] [ft]

DL 31 y -0.032 0.50 No
y -0.085 2.00 No

y -0.082 4.00 No

32 y -0.085 2.00 No

y -0.082 4.00 No

42 y -0.022 0.50 No

y -0.022 7.50 No

43 y -0.021 0.50 No

y -0.021 7.50 No

44 y -0.052 0.50 No

y -0.052 7.50 No

y -0.026 4.00 No

Wo 31 z -0.131 0.50 No
F4 -0.065 2.00 No

z -0.065 4.00 No

32 z -0.065 2.00 No

z -0.065 4.00 No

42 z -0.20 0.50 No

z -0.20 7.50 No

43 z -0.149 0.50 No

z -0.149 7.50 No

44 z -0.396 0.50 No

z -0.396 7.50 No

Wi 31 z -0.031 0.50 No
z -0.017 2.00 No

z -0.017 4.00 No

32 z -0.017 2.00 No

z -0.017 4.00 No

42 z -0.047 0.50 No

z -0.047 7.50 No

43 z -0.035 0.50 No

z -0.035 7.50 No

44 z -0.092 0.50 No

z -0.092 7.50 No

Di 14 y -0.105 2.00 No
31 y -0.108 0.50 No

y -0.053 2.00 No

y -0.05 4.00 No

32 y -0.053 2.00 No

y -0.05 4.00 No

42 y -0.133 0.50 No

y -0.133 7.50 No

43 y -0.102 0.50 No

y -0.102 7.50 No

44 y -0.265 0.50 No

y -0.265 7.50 No

Self weight multipliers for load conditions

Page2



Self welght multiplier

Condition Description Comb. MutX MultY MultZz
DL Dead Load No 0.00 -1.00 0.00
Wo Wind Load (No Ice) No 0.00 0.00 0.00
Wi Wind Load (With Ice) No 0.00 0.00 0.00
Di Ice Load No 0.00 0.00 0.00

Earthquake (Dynamic analysis only)

Condition alg Ang. Damp.

[Deg] [%]
DL 0.00 0.00 0.00
Wo 0.00 0.00 0.00
wi 0.00 0.00 0.00
Di 0.00 0.00 0.00
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Steel Code Check
Report: Summary - Group by member
Load conditions to be included in design :
LC1=1.2DL+1.6Wo
LC2=0.9DL+1.6Wo
LC3=1.2DL+Wi+Di
LC4=1.2DL
LC56=0.9DL
Description Section Member  Ctrl Eq. Ratio Status Reference
PIPE 1-1_4x0.140 a3 LC2 at 0.00% 0.84 OK Eq. H1-1b
34 LC2 at 0.00% 1.26 N.G. Eq. H1-1b
35 LC3 at 100.00% 1.08 N.G. Eq. H1-1b
36 LC1 at 0.00% 1.57 N.G. Eq. H1-1b
37 LC3 at 100.00% 1.7 N.G. Eq. H1-1b
38 LC3 at 100.00% 1.68 N.G. Eq. H1-1b
39 LC3 at 100.00% 0.84 oK Eq. H1-1b
40 LC1 at 0.00% 0.43 OK Eq. H1-1b
PIPE 2x0.154 1 LC2 at 30.47% 1.09 N.G. Eq. H3-6
2 LC2 at 70.54% 1.19 N.G. Eq. H1-1b
21 LC1 at 0.00% 0.31 OK Eg. H1-1b
. LC1 at 64.58% 0.65 OK Eq. H1-1b
42 LC1 at 84.58% 0.73 OK Eg. H1-1b
43 LC1 at 35.42% 0.59 OK Eq. H1-1b
44 LC1 at 33.33% 1.56 N.G. Eq. H1-1b
PIPE 3x0.216 31 LC3 at 29.17% 024 OK Eg. H1-1b
32 LC3 at 70.83% 0.15 OK Eg. H1-1b
RndBar 5_8 1 LC3 at 100.00% 0.26 OK Eg. H1-1b
12 LC3 at 0.00% 0.41 OK Eq.H1-1a
13 LC3 at 100.00% 0.11 OK Eq. H1-1b
14 LC3 at 100.00% 0.54 OK Eq. H1-1b
15 LC3 at 100.00% 0.80 OK Eq. H1-1b
18 LC3 at 0.00% 0.09 OK Eq. H1-1b
19 LC3 at 100.00% 0.30 OK Eq. H1-1a
20 LC3 at 100.00% 0.27 OK Eg. H1-1b
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Geometry data

GLOSSARY
Cb22, Cb33 : Moment gradient coefficients
Cm22, Cm33 : Coefficients applied to bending term in interaction formula
do : Tapered member section depth at J end of member
DJX : Rigid end offset distance measured from J node in axis X
DJY : Rigid end offset distance measured from J node in axis Y
DJZ : Rigid end ofiset distance measured from J node in axis 2
DKX : Rigid end offset distance measured from K node in axis X
DKY : Rigid end offset distance measured from K node in axis Y
DKZ : Rigid end offset distance measured from K node in axis Z
dL : Tapered member section depth at K end of member
Ig factor : Inertia reduction factor (Effective Inertia/Gross Inertia) for reinforced concrete members
K22 : Effective length factor about axis 2
K33 : Effective length factor about axis 3
L22 : Membaer length for calculation of axial capacity
L33 : Member length for calculation of axial capacity
LB pos : Lateral unbraced length of the compression flange in the positive side of (ocal axis 2
LB neg : Lateral unbraced Iength of the compression flange in the negative side of local axis 2
RX : Rotation about X
RY : Rotation about Y
RZ : Rotation about Z
TO : 1 = Tension only member 0 = Normal member
X : Translation in X
TY : Translation in Y
TZ : Translation in Z
Nodes
Node X Y 2 Rigid Floor

] (ftl [ft
1 0.00 0.00 -2.60 0
2 -6.25 0.00 0.00 0
3 6.256 0.00 0.00 0
5 2.00 2.75 0.20 0
6 -6.25 -2.50 0.00 0
7 0.00 -2.50 -2.60 0
8 6.25 -2.50 0.00 0
9 -2.50 0.00 0.00 0
10 -2.50 -2.50 0.00 0
11 2,50 0.00 0.00 0
12 2.50 -2.50 0.00 0
13 -2.00 275 0.20 0
14 6.00 2.75 0.20 0
16 2.00 -5.25 0.20 0
17 -2.00 -5.25 0.20 0
18 6.00 -5.25 0.20 0
19 -0.2778 0.00 -2.3111 0
26 -2.2222 0.00 -0.2889 0
27 -1.25 0.00 -1.30 0
28 -2.2222 -2.50 -0.2889 0
29 -0.2778 -2.50 -2.3111 0
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30 22222 -2.50 -0.2889 0

32 1.25 0.00 -1.30 0

33 0.2778 -2.50 -2.311 0

34 0.2778 0.00 -2.3111 0

35 -2.00 0.00 -6.2889 0

51 1.25 -2.50 -1.30 0

52 -1.25 -2.50 -1.30 0

53 -6.00 2.75 0.20 0

54 -6.00 -5.26 0.20 0

59 -1.25 1.50 -1.30 0

60 1.25 1.50 -1.30 0

61 -1.25 -4.00 -1.30 0

62 1.25 -4.00 -1.30 0

63 -3.00 0.00 0.00 0

31 2.2222 0.00 -0.2889 0

Restraints

Node T TY TZ RX RY RZ

1 1 1 1 1

7 1 1 1 1

35 1 1 0 0

Members

Member NJ NK Description Section Material do dL Ig factor
[in] (in]

1 2 3 PIPE 2x0.154 A53 GrB 0.00 0.00 0.00

2 6 8 PIPE 2x0.154 A53 GrB 0.00 0.00 0.00

11 26 28 RndBar 5_8 A36 0.00 0.00 0.00

12 28 27 RndBar 5_8 A36 0.00 0.00 0.00

13 27 29 RndBar 5_8 A36 0.00 0.00 0.00

14 19 28 RndBar 5_8 A36 0.00 0.00 0.00

15 31 30 RndBar 5_8 A36 0.00 0.00 0.00

18 34 33 RndBar 5_8 A36 0.00 0.00 0.00

19 34 51 RndBar 5_8 A36 0.00 0.00 0.00

20 51 31 RndBar 5_8 A36 0.00 0.00 0.00

21 63 35 PIPE 2x0.154 A53 GrB 0.00 0.00 0.00

31 59 61 PIPE 3x0.216 AS53 GrB 0.00 0.00 0.00

32 60 62 PIPE 3x0.216 A53 GrB 0.00 0.00 0.00

33 9 27 PIPE 1-1_4x0.140 A53 GrB 0.00 0.00 0.00

34 10 52 PIPE 1-1_4x0.140 A53 GrB 0.00 0.00 0.00

35 31 32 PIPE 1-1_4x0.140 AS3 GrB 0.00 0.00 0.00

36 12 51 PIPE 1-1_4x0.140 A53 GrB 0.00 0.00 0.00

37 27 1 PIPE 1-1_4x0.140 A53 GrB 0.00 0.00 0.00

38 52 7 PIPE 1-1_4x0.140 A53 GrB 0.00 0.00 0.00

39 32 1 PIPE 1-1_4x0.140 A53 GrB 0.00 0.00 0.00

40 51 7 PIPE 1-1_4x0.140 AS53 GrB 0.00 0.00 0.00

41 5 16 PIPE 2x0.154 A53 GrB 0.00 0.00 0.00

42 14 18 PIPE 2x0.154 A53 GrB 0.00 0.00 0.00

43 53 54 PIPE 2x0.154 A53 GrB 0.00 0.00 0.00
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44 13 17 PIPE 2x0.154 AS53 GrB 0.00 0.00 0.00

Orientation of local axes

Member Rotation Axes23 NX NY NZ
[Deg]

31 45.00 0 0.00 0.00 0.00
32 45.00 0 0.00 0.00 0.00
41 45.00 0 0.00 0.00 0.00
43 45.00 0 0.00 0.00 0.00
44 45.00 0 0.00 0.00 0.00
Rigid end offsets
Member DJX DJY DJZ DKX DKY DKZ

fin] [in] fin] fin] [in] [in]
21 0.00 2.00 0.00 0.00 2.00 0.00
Hinges

Node-J Node-K

Member M33 M22 V3 V2 M3a3 M22 V3 v2 TOR AXL Axlal rigidity
11 0 0 0 0 0 0 0 0 0 0 Tension only
12 0 0 0 0 0 0 0 0 0 0 Tension only
13 0 0 0 0 0 0 0 0 0 0 Tension only
14 0 0 0 0 0 0 0 0 0 0 Tension only
15 0 o] 0 0 0 0 0 0 0 0 Tension only
18 0 0 0 0 0 0 0 0 0 0 Tension only
19 0 0 0 0 0 0 0 0 0 0 Tension only
20 0 0 0 0 0 0 0 0 0 0 Tension only
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Install new 2" std. (2.38" O.D.) pipe
brace secured to existing mount and
tower (typ. of 1 per sector, total of 3).

Y
Install new Sector Frame Stabilizer A
Kit, SitePro1 SFS-V (or approved =
Install new 2-1/2" std. (2.88" O.D.) pipe equal) (typ. of 1 per sector, total of 3). ¢

masts behind new NHH 65C R2B
antennas (typ. of 1 per sector, total of 3).
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Load data
GLOSSARY
Comb : Indicates if load condition is a load combination
Load Conditions
Condition Description Comb. Category
DL Dead Load No DL
Wo Wind Load (No Ice) No WIND
Wi Wind Load (With Ice) No WIND
Di Ice Load No LL
Distributed force on members
Eniile
9] a1 @
— d2
Condition Member  Dir1 Valt Val2 Dist1 % Dist2 %
[Kip/f] [Kip/F) [ ft]

Di 1 Y -0.009 -0.009 0.00 Yes 100.00 Yes

2 Y -0.009 -0.009 0.00 Yes 100.00 Yes

11 Y -0.005 -0.005 0.00 Yes 100.00 Yes

12 Y -0.005 -0.005 0.00 Yes 100.00 Yes

13 Y -0.005 -0.005 0.00 Yes 100.00 Yes

14 Y -0.005 -0.005 0.00 Yes 100.00 Yes

15 Y -0.005 -0.005 0.00 Yes 100.00 Yes

18 Y -0.005 -0.005 000 Yes 100.00 Yes

19 Y -0.005 -0.005 0.00 Yes 100.00 Yes

20 Y -0.005 -0.005 000 Yes 100.00 Yes

21 Y -0.009 -0.009 0.00 Yes 100.00 Yes

31 Y -0.011 -0.011 000 Yes 100.00 Yes

32 Y -0.011 -0.011 000 Yes 100.00 Yes

41 Y -0.009 -0.009 0.00 Yes 100.00 VYes

42 Y -0.009 -0.009 0.00 Yes 100.00 VYes

43 Y -0.009 -0.009 0.00 Yes 100.00 Yes

44 Y -0.01 -0.01 000 Yes 100.00 Yes

45 Y -0.011 -0.011 000 Yes 100.00 Yes

46 Y -0.011 -0.011 0.00 Yes 100.00 Yes

47 Y -0.009 -0.009 000 Yes 100.00 Yes
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Concentrated forces on members

Condition Member Dirl Value1 Dist1 %
[Kip) [ft]

DL a y -0.032 0.50 No
y -0.085 2.00 No

y -0.082 4,00 No

32 y -0.085 2.00 No

y -0.082 4.00 No

42 y -0.022 0.50 No

y -0.022 7.50 No

43 y -0.021 0.50 No

y -0.021 7.50 No

44 y -0.052 0.50 No

y -0.052 7.50 No

y -0.026 4.00 No

Wo 31 2 -0.131 0.50 No
z -0.065 2.00 No

z -0.065 4.00 No

32 z -0.065 2.00 No

z -0.065 4.00 No

42 z -0.20 0.50 No

z -0.20 7.50 No

43 z -0.149 0.50 No

z -0.149 7.50 No

44 z -0.396 0.50 No

z -0.396 7.50 No

Wi 31 z -0.031 0.50 No
z -0.017 2.00 No

z -0.017 4.00 No

32 z -0.017 2.00 No

z -0.017 4.00 No

42 z -0.047 0.50 No

z -0.047 7.50 No

43 z -0.035 0.50 No

z -0.035 7.50 No

44 z -0.092 0.50 No

z -0.092 7.50 No

Di 31 y -0.053 2.00 No
y -0.05 4.00 No

y -0.105 0.50 No

32 y -0.053 2.00 No

y -0.05 4.00 No

42 y -0.133 0.50 No

y -0.133 7.50 No

43 y 0.102 0.50 No

y -0.102 7.50 No

44 y -0.265 0.50 No

y -0.265 7.50 No

Self weight multipliers for load conditions
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Self weight multipller

Condition Description Comb. MultX MultY Multz
DL Dead Load No 0.00 -1.00 0.00
Wo Wind Load (No Ice) No 0.00 0.00 0.00
Wi wind Load (With Ice) No 0.00 0.00 0.00
DI Ice Load No 0.00 0.00 0.00

Earthquake (Dynamic analysls only)

Condition alg Ang. Damp.

[Deg] [%]
DL 0.00 0.00 0.00
Wo 0.00 0.00 0.00
wi 0.00 0.00 0.00
Di 0.00 0.00 0.00
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Steel Code Check
Report: Summary - Group by member
Load conditions to be included in design :
LC1=1.2DL+1.6Wo
LC2=0.9DL+1.6Wo
LC3=1.2DL+Wi+Di
LC4=1.2DL
LC5=0.9DL
Description Section Member Ctrl Eq. Ratio Status Reference
L 2-1_2X2-1_2X3_16 45 LC1 at 0.00% 0.38 oK Eq. H2-1
46 LC3 at 100.00% 0.30 OK Eq. H2-1
PIPE 1-1_4x0.140 33 LC2 at 0.00% 0.60 OK Eq. H1-1b
34 LC1 at 0.00% 0.46 OK Eq. H1-1b
35 L.C3 at 100.00% 0.04 0K Eq. H1-1b
36 LC2 at 0.00% 0.69 OK Eq. H1-1b
37 LC1 at 100.00% 0.86 OK Eq. H1-1b
38 LC3 at 100.00% 0.48 OK Eq. H1-1b
39 LC3 at 100.00% 0.25 OK Eq. H1-1b
40 LC1 at 100.00% 0.33 OK Eq. H1-1b
PIPE 2-1_2x0.203 44 LC1 at 33.33% 0.81 OK Eq. H1-1b
PIPE 2x0.154 1 LC1 at 90.28% 0.46 OK Eq. H1-1b
2 LC1 at 72.22% 0.65 OK Eg. H1-1b
21 LC2 at 100.00% 0.14 OK Eq. H1-1b
4 LC1 at 64.58% 0.25 OK Eq. H1-1b
42 LC1 at 35.42% 0.62 oK Eq. H1-1b
43 LC1 at 35.42% 0.70 oK Eq. H1-1b
47 LC2 at 0.00% 0.22 OK Eq. H1-1b
PIPE 3x0.216 3 LC1 at 27.08% 0.08 OK Eq. H1-1b
32 LC2 at 70.83% 0.03 OK Eq. H1-1b
RndBar 5_8 1 LC3 at 0.00% 0.10 OK Eq. H1-1b
12 LC2 at 0.00% 0.08 OK Eq. H1-1b
13 LC1 at 100.00% 0.05 OK Eq. H1-1b
14 LC3 at 0.00% 0.12 OK Eq. H1-1b
15 LC2 at 100.00% 0.12 OK Eq. H1-1b
18 LC3 at 0.00% 0.03 OK Eq. H1-1b
19 LC3 at 100.00% 0.08 OK Eq. H1-1b
20 LC3 at 100.00% 0.04 OK Eq. H1-1b
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Geometry data

GLOSSARY
Cb22, Cb33 : Moment gradient coefficients
Cm22, Cm33 : Coefficients applied to bending term in interaction formula
do : Tapered member section depth at J end of member
DJX : Rigid end offset distance measured from J node in axis X
DJY : Rigid end offset distance measured from J node in axis Y
DJz : Rigid end offset distance measured from J node in axis 2
DKX : Rigid end offset distance measured from K node in axis X
DKY : Rigid end offset distance measured from K node in axis Y
DKz : Rigid end offset distance measured from K node in axis Z
dL : Tapered member section depth at K end of member
Ig factor : Inertia reduction factor (Effective Inertia/Gross Inertia) for reinforced concrete members
K22 : Effective length factor about axis 2
K33 : Effective length factor about axis 3
L22 : Member length for calculation of axial capacity
L33 : Member length for calculation of axial capacity
LB pos : Lateral unbraced length of the compression flange in the positive side of local axis 2
LB neg : Lateral unbraced length of the compression flange in the negative side of local axis 2
RX : Rotation about X
RY : Rotation about Y
RZ : Rotation about 2
TO : 1 = Tension only member 0 = Normal member
X : Translation in X
TY : Tranglation in Y
TZ : Translation in Z
Nodes
Node X Y Z Rigid Floor

[ft] ift] [ftl
1 0.00 0.00 -2.60 0
2 -6.25 0.00 0.00 0
3 6.25 0.00 0.00 0
5 2.00 2.75 0.20 0
6 -6.25 -2.50 0.00 0
7 0.00 -2.50 -2.60 0
8 6.25 -2.50 0.00 0
9 -2.50 0.00 0.00 0
10 -2.50 -2.50 0.00 0
11 2.50 0.00 0.00 0
12 2.50 -2.50 0.00 0
13 -2.00 2.75 0.20 0
14 6.00 2.75 0.20 0
16 2.00 -5.25 0.20 0
17 -2.00 -5.25 0.20 0
18 6.00 -5.25 0.20 0
19 -0.2778 0.00 -2.3111 0
26 -2.2222 0.00 -0.2889 0
27 -1.25 0.00 -1.30 0
28 -2.2222 -2.50 -0.2889 0
29 -0.2778 -2.50 -2.3111 0
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30 22222 -2.50 -0.2889 0

32 1.256 0.00 -1.30 0

33 0.2778 -2.50 -2.311 0

34 0.2778 0.00 -2.3111 0

35 -2.00 0.00 -6.2889 0

51 1.256 -2.50 -1.30 0

52 -1.25 -2.50 -1.30 0

53 -6.00 2.75 0.20 0

54 -6.00 -5.25 0.20 0

59 -1.25 1.50 -1.30 0

60 1.25 1.50 -1.30 0

61 -1.25 -4.00 -1.30 0

62 1.25 -4.00 -1.30 0

63 -5.00 0.00 0.00 0

64 0.00 -6.00 -2.60 0

65 -2.70 -2.50 0.00 0

66 2.70 -2.50 0.00 0

67 5.00 0.00 0.00 0

68 2,00 0.00 -6.2889 0

31 2.2222 0.00 -0.2889 0

Restraints

Node TX TY T2 RX RY RZ

1 1 1 1 1 1 1

7 1 1 1 1 1 1

35 1 1 1 0 0 0

64 1 1 1 1 1 1

68 1 1 1 0 0 0

Members

Member NJ NK Description Section Material do dL g factor
(in] [in]

1 2 3 PIPE 2x0.154 A53 GrB 0.00 0.00 0.00

2 ] 8 PIPE 2x0.154 A53 CrB 0.00 0.00 0.00

1 26 28 RndBar 5_8 A36 0.00 0.00 0.00

12 28 27 RndBar 5_8 A36 0.00 0.00 0.00

13 27 29 RndBar 5_8 A36 0.00 0.00 0.00

14 19 29 RndBar 5_8 A36 0.00 0.00 0.00

15 31 30 RndBar §_8 A36 0.00 0.00 0.00

18 34 33 RndBar 5_8 A36 0.00 0.00 0.00

19 34 51 RndBar 5_8 A36 0.00 0.00 0.00

20 51 31 RndBar 5_8 A36 0.00 0.00 0.00

21 63 35 PIPE 2x0.154 A53 GrB 0.00 0.00 0.00

31 59 61 PIPE 3x0.216 A53 GrB 0.00 0.00 0.00

32 60 62 PIPE 3x0.216 AS53 GrB 0.00 0.00 0.00

33 9 27 PIPE 1-1_4x0.140 A53 GrB 0.00 0.00 0.00

34 10 52 PIPE 1-1_4x0.140 A53 GrB 0.00 0.00 0.00

35 Xl 32 PIPE 1-1_4x0.140 AS53 GrB 0.00 0.00 0.00

36 12 51 PIPE 1-1_4x0.140 A53 GrB 0.00 0.00 0.00
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37 27 1 PIPE 1-1_4x0.140 A53 GrB 0.00 0.00 0.00
38 52 7 PIPE 1-1_4x0.140 A53 GrB 0.00 0.00 0.00
39 32 1 PIPE 1-1_4x0.140 A53 GrB 0.00 0.00 0.00
40 51 7 PIPE 1-1_4x0.140 A53 GrB 0.00 0.00 0.00
41 5 16 PIPE 2x0.154 A53 GrB 0.00 0.00 0.00
42 14 18 PIPE 2x0.154 A53 GrB 0.00 0.00 0.00
43 53 54 PIPE 2x0.154 A53 GrB 0.00 0.00 0.00
44 13 17 PIPE 2-1_2x0.203 A53 GrB 0.00 0.00 0.00
45 64 65 L 2-1_2X2-1_2X3_16 A36 0.00 0.00 0.00
46 64 66 L 2-1_2X2-1_2X3_16 A36 0.00 0.00 0.00
47 67 68 PIPE 2x0.154 A53 GrB 0.00 0.00 0.00
Orientation of local axes
Member Rotation Axes23 NX NY NZ
[Deg]

31 45.00 0 0.00 0.00 0.00
32 45.00 0 0.00 0.00 0.00
41 45.00 0 0.00 0.00 0.00
43 45.00 0 0.00 0.00 0.00
44 45.00 0 0.00 0.00 0.00
45 270.00 0 0.00 0.00 0.00
Rigid end offsets
Member DJX DJY DJZ DKX DKY DKZ

[in] fin] fin] fin] [in] [in]
21 0.00 2.00 0.00 0.00 2.00 0.00
47 0.00 2.00 0.00 0.00 2.00 0.00
Hinges

Node-J Node-K

Member M3a3 M22 V3 V2 M33 M22 V3 V2 TOR AXL Axial rigidity
11 0 0 0 0 0 0 0 0 0 0 Tension only
12 o] 0 0 0 0 0 0 0 0 0 Tension only
13 0 0 0 0 0 0 0 0 0 0 Tension only
14 0 0 0 0 0 0 0] 0 0 0 Tension only
16 0 0 0 0 0 0 0 0 0 0 Tension only
18 0 0 0 0 0 0 0 0 0 0 Tension only
19 0 0 0 0 0 0 0] 0 0 0 Tenslon only
20 0 0 0 0 0 0 0 0 0 0 Tension only
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The information depicted on this map is for planning purposes only
It is not adequate for legal boundary definition, regulatory
interpretation, or parcel-level analyses
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