RObi nson + CO Ie KENNETH C. 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

March 2, 2020

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
5 Perryridge Road, Greenwich, Connecticut

Dear Attorney Bachman:

Cellco Partnership d/b/a Verizon Wireless (“Cellco”) currently maintains fifteen (15)
antennas at the 124-foot level on the existing 164-foot tower on the grounds at Greenwich
Hospital, 5 Perryridge Road in Greenwich, Connecticut (the “Property”). The Property and
tower are owned by Greenwich Hospital. The Siting Council approved Cellco’s Greenwich
Hospital facility in 1987 in Docket No. 73, and approved Cellco’s shared use of the tower in
2002 (TS-VER-057-020919). A copy of the Council’s Docket No. 73 Decision and Order and
tower share approval are included in Attachment 1.

Cellco now intends to modify its facility by replacing nine (9) of its existing antennas
with nine (9) new antennas, removing twelve (12) remote radio heads (“RRHs”) and installing
nine (9) newer model RRHs. The existing antenna mounts will be replaced as part of these
proposed facility modifications. A set of project plans showing the proposed facility
modifications and specifications for Cellco’s antennas and RRHs 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 Greenwich’s First Selectman,
Fred Camillo; Katie DeLuca, Greenwich’s Director of Planning and Zoning; and Greenwich
Hospital, the tower and Property owner.

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

1. The proposed modifications will not result in an increase in the height of the
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existing tower. Cellco’s replacement antennas will be installed at the 124-foot level on the 164-
foot tower.

n The proposed modifications will not involve any change to ground-mounted
equipment and, therefore, will not require the extension of the site boundary.

&y 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 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.

o1 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 new antenna mounts 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
Copy to:

R.C.S.A. § 16-50j-72(b)(2).
incerely,
ok e
'.enn hC. E;él i
Fred Camillo, Greenwich First Selectman

Katie DeLuca, Greenwich Director of Planning and Zoning

Greenwich Hospital
Tim Parks

Enclosures
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DOCKET NO. 73

AN APPLICATION OF METRO MOBILE CTS OF : CONNECTICUT SITING
FAIRFIELD COUNTY, INC., FOR CERTIFICATES
OF ENVIRONMENTAL COMPATIBILITY AND PUBLIC COUNCIL

NEED FOR THE CONSTRUCTION, MAINTENANCE,

AND OPERATION OF THREE FACILITIES

CONSISTING OF TELECOMMUNICATIONS TOWERS

AND ASSOCIATED EQUIPMENT FOR THE PURPOSE

OF PROVIDING DOMESTIC PUBLIC CELLULAR

RADIO TELECOMMUNICATIONS SERVICE IN THE

TOWN OF GREENWICH AND IN THE CITIES OF

NORWALK AND STAMFORD, CONNECTICUT. : April 1, 1987

DECISION AND ORDER

Pursuant to the foregoing opinion, the Connecticut Siting Council
(Council) hereby directs that a Certificate of Environmental
Compatibility and Public Need, as provided by Section 16-50k of the
General Statutes of Connecticut (cG8), be issued to Metro Mobile CT3 of
Fairfield County, Inc., for the construection, operation, and maintenance
of cellular mobille telecommunications equipment in the Town of Greenwich,
and the Cities of Norwalk and Stamford, Connecticut.

The facilities shall be constructed, operated, and maintained as
specified in the Council's record on this matter, and subject to the
following conditions.

1. The Norwalk tower, including antennas, shall be no taller than
necessary to provide the proposed service, and in no event shall
exceed 193 feet.

5., A fence not lower than eight feet shall surround the Norwalk
tower.

3. Unless necessary to comply with condition number four, below, ho
lights shall be installed on the Norwalk tower.

4., The facilities shall be constructed in accordance with all appli-

cable federal, state, and municipal laws and regulations.



10.

-2a

The certificate holder shall prepare a development and management
(D&M) plan for the Norwalk site in compliance with sections
16-503-75 through 16-50j-77 of the Regulations of State Agencies.
The D&M plan shall provide for evergreen screening around the
perimeter of the fence at this site, and for other landscaping to
improve the appearance of the facility.

The receive antennas at the Greenwich and Stamford sites shall be
mounted below the high points of the facades of their respective
buildings to minimize their visibility.

No construction activities shall take place outside the hours of
7:00 AM. to 7:00 P.M., Monday through Saturday.

The certificate holder or its successor shall notify the Council
if and when directional antennas or any equipment other than that
listed in this application is added to these facilities.

The certificate holder or its successor shall permit public or
private entities to share space on the Norwalk tower, for due con-
sideration, or shall provide any requesting entity with specific
legal, technical, environmental, or economic reasons precluding
such tower sharing.

If these facilities do not provide or permanently cease to provide
cellular service following completion of construction, this
Decision and Order shall be void, and the tower and all associated
equipment in this application shall be dismantled and removed or
reapplication for any new use shall be made to the Council before

any such new use is made.



11. Unless otherwise approved by the Council, this Decision and Order
shall be void if all construction authorized herein is not
completed within three years of the issuance of this Decision and
Order, or within three years of the completion of any appeal taken
in this Decision.

12. The certificate holder shall comply with any future radio frequency
(RF) standards promulgated by state or federal regulatory agen-
cies. Upon the establishment of any new governmental RF stan-
dards, the facilities granted in this Decision shall continue to
be in compliance with such standards.

Pursuant to CGS section 16-50p, we hereby direct that a copy of
the Decision and Order be served on each person listed below. A notice
of the issuance shall be published in the Stamford Advocate, the
Greenwich Times, the Norwalk Hour, and the Bridgeport Post.

The parties to the proceeding are:

Mr. Armand Mascioli (Applicant)
General Manager
Metro Mobile CTS of Fairfield
County, Inc.
5 Eversley Avenue
Norwalk, Connecticut 06855
Howard L. Slater, Esquire (its attorney)
Byrne, Slater, Sandler,
Shulman & Rouse, P.C.
330 Main Street
P.0. Box 3216
Hartford, Connecticut 06103
Richard Rubin, Esquire (its attorney)
Fleischman and Walsh, P.C.

1725 N Street, N.W.
Washington, D.C. 20036



Southern New England (its attorney)
Telephone Company
Mr. Peter J. Tyrrell
Senior Attorney
Southern New England
Telephone Company
227 Church Street
New Haven, Connecticut 06506



CERTIFICATTION

The undersigned members of the Connecticut Siting Council hereby
certify that they have heard this case or read the record thereof, and

that we voted as follows:

Dated at New Britain, Connecticut, this 1st day of April, 1987.

Council Members Vote Cast

¢ - 7 i 7 5 7 /‘
)éééﬁ. Ll KﬁQCAZJQLék ﬁ;‘ﬁ¢)/7é£{ ) Yes
Gloria Dibble Pond
Chairperson

féi’““mﬁu ) Yes

Commissioné?‘ﬁﬁhn\ggwney
Designee: CommissDener Peter G. Boucher

. ) Yes
Acting Comm ioner John Anderson

Desi e: Brian Eme

/44}"4%«51'“\ Yes

Yes
FrqﬁfJ. D
%
(e
/O_ Yes
Mortimer A. Gelston
) Absent
James G. Horsfall
) Absent

William H. Smith

/ﬁiiflh (f;{{tﬁé;;,auél- ) Yes

Colin C. Tait




STATE OF CONNECTICUT )
: SS. New Britain, April 1, 1987
COUNTY OF HARTFORD )

I hereby certify that the foregoing is a true and correct copy of
the decision and order issued by the Connecticut Siting Council, State of

Connecticut.

ATTEST:

“Jonhn C. Kelly
Executive Directo
Connecticut Siting Copincil

I certify that a copy of the opinion and decision and order have

been forwarded by mail to all parties of record on }2&/‘(’/ 3; /‘?f’?.

ATTEST:

Robert K. Erﬁﬂg
Siting Analyst

Connecticut Siting Council




%2 STATE OF CONNECTICUT

ilg: J
@%"ﬁ-ﬁ CONNECTICUT SITING COUNCIL
S Ten Franklin Square, New Britain, CT 06051
ST Phone: (860) 827-2935 Fax: (860) 8§27-2950
October 8, 2002 E-Mail: siting.council@po.state.ct.us

Web Site: www.state.ct.us/csc/index.itm
Kenneth C. Baldwin
Robinson & Cole
280 Trumbull Street
Hartford, CT 06103-3597

RE: TS-VER-057-020919 - Cellco Partnership d/b/a Verizon Wireless request for an order to
approve tower sharing at a telecommunications facility at the Greenwich Hospital, 5 Perryridge
Road, Greenwich, Connecticut.

Dear Attorney Baldwin:

At a public meeting held October 7, 2002, the Connecticut Siting Council (Council) ruled that the shared
use of this existing tower site is technically, legally, environmentally, and economically feasible and
meets public safety concerns, and therefore, in compliance with General Statutes § 16-50aa, the Council
has ordered the shared use of this facility to avoid the unnecessary proliferation of tower structures. This
facility has also been carefully modeled to ensure that radio frequency emissions are conservatively below
State and federal standards applicable to the frequencies now used on this tower.

This decision is under the exclusive jurisdiction of the Council. Any additional change to this facility
may require an explicit request to this agency pursuant to General Statutes § 16-50aa or notice pursuant to
Regulations of Connecticut State Agencies Section 16-50j-73, as applicable. Such request or notice shall
include all relevant information regarding the proposed change with cumulative worst-case modeling of
radio frequency exposure at the closest point uncontrolled access to the tower base, consistent with
Federal Communications Commission, Office of Engineering and Technology, Bulletin 65. Any
deviation from this format may result in the Council implementing enforcement proceedings pursuant to
General Statutes § 16-50u including, without limitation, imposition of expenses resulting from such
failure and of civil penalties in an amount not less than one thousand dollars per day for each day of
construction or operation in material violation,

This decision applies only to this request for tower sharing and is not applicable to any other request or
construction.

‘The proposed shared use is to be implemented as specified in your letter dated September 19, 2002,
Thank you for your attention and cooperation.

Very truly yours,

Wk 4./

Chairman

MAG/laf

c:  Honorable Lolly H. Prince, First Selectman, Town of Greenwich
Diane Fox, Town Planner, Town of Greenwich




ATTACHMENT 2



S1N -oledg

M < N 40-1 =.91/1 9lesg F
NOILVAT1 LNOAVT ALIS
HHHNNN LIAHS ALMVTD HO4 NMOHS LON = ——— TINNOD DNLIS 13 FHL HLIM TTH NO SONIMYIA
INTNGIND3 NNO¥S 3LON \ ONUSIX3 NO OISVE 33V &:o_maoﬂm_uﬁwm,w%%
ENTER] 1] Wood [Al010)] LON aNV KINO DUYWWYADVIA T3V SNVTd T
MWMKN%MMW—M 4INo3 dino3 ‘QINAOLHId LON SYM

S LYdHS

0€890 LD ‘HOIMNITYD
'Y 30AIAYEAd §
TV.LIdSOH HOIMNATID

:SSTAAAY LIS

10 HOIMNIFID

SIAYN LIS

SONIMVYEA 31dVD
aayv d4a1d4dvo
S¥4D ONLNY

“AWVN LIFrodd

MG | mss

AN _ A v

LI ava e

SRTEERNIT 4LV AL T

A e e

RICTAILY £ LS R

iy

SIVIIINENS

FRHRLNT

"
1au sunucidaiuisuo
29951102
91501 AN Buuds pjo)
peoy puog A1puncy 83

0171 Bunsautdug v U0 &

26590 1D 'AUDIDNITIVM
JARIA AFANVXITY 0T

ALITIDVA SNOLLYDINNWINOD SSHTTYIM

\,g

"(¥3A00 3Lvdvd3S ¥IANN SINIWNOOA
‘0ISSvd H1089) QY04 T INvd

Ad SISATYNY INNOW ONV SISATYNY
HIMOL TVANLONYLS 01 ¥343d ‘310N

$—V 33S 'QIYEAH M3IN
HLM QIdgAH (1) 3ovid3y
II0dONOW dNn S319v0
aaAH (z) » xvoo (z1)
SSTTMIM NOZIMIA ONILSIXI

JF104ONOW
‘14 ¥91 ONILSIX3

TV _FO0-#LL 3

WHOALY1d ONILSIXT

SNOILYOI4IAOW d3S0d0dd

® SNYId YNNILNY ¥04 Z-V
OL ¥3434 !('dAL) YNNILNY

SSITIMIM NOZIMIA ONILSIXT

1OV _F.0—-.¥¢1

19V F.0-.4Cl 13
SYNNAINY SSITIHIM NOZIM3IA ONILSIX3

SYNNIINY 1%]Y oz_Hw_xm
19V F.0- ¥l

S

SVNNILINY JF180W—L1 ONILSIX
19V F+.0—-¥S1

19V +.0—-%9)

el
SYNNILNY INI4dS oz_._m_xu%r
Hy

310d ONILSIX3 40 n_o

19V F+.0—-.9/1

VNNIINV INWO 40 mo.F

s

V3IyY "dind3
JI0N-1
ONILSIX3

7 T
o

(‘dAL) "dind3
ININAS ONILSIX3
A

s
Lt

A

¥

J

AZAANS ILS ¥V "SHIONIT 318YD ONINIWAZ13A

40 350d3Nd 3HL JO4 61-62-6 NO LISIA NOISAG
dOLYATTS QILWN Y ANY ADNNOD DNILS 13 3HL HIM T4
4vo NO SONIMVQ DNILSIXI G3SVE S LNOAYTALS "L

‘SIION

(¢ 40 "dAL)
YIWYOISNYAL ONILSIXT

390148 NO S31av0
SSITIUM NOZIMIA ONILSIX3

SLNANGD OINI ANNQYO
JA0EY NOILISNvAL 318¥D

=¥ 33S ‘QIYEAH M3N HLIM
QI¥8AH (1) 30v1d3Y ‘SLINANOD
9/N NI S378Y0 X¥0D Sd9 (1)

|
‘/a Xv00 (zZ1) ‘agaH (2)
I SSITIYIM NOZI¥IA ONILSIX3

3dvedd LV avd "ONOD
NO HOLVHINID SSIT3AIM

NOZIY3A ONILSIX3

SLINANOD OLNI ANNOHO

JA08Y NOILISNVYL 318V0

SNY1d  YNN3LNY
NOZIY3A 404 ¢-V
OL Y3434 ‘IT0dONOW

‘4 91 ONUSIX3




401 = .8/1 91edg

Vv

d3S0d0¥d - 14 ¥2l ® NY1d VNNIINV

«0=l =.8/| 9less

ONILSIXT - "Ld ¥21 © NV1d VNNILNY

“HAHWIN L33HS

SNVTd VNNZLINV %
NV1d INGFINdINOA

SATLIL L3NS

0£890 LD ‘HOIMNITUD
‘Y HDATIAYYAd §
TV.LIdSOH HOIMNATID

[SSTHAAV ANUS

LD HOIMNATID

SHAVN LIS

SONIMVIA FTdVD
AdV J41ddvD
SYED ONLNY

SHIAVN LDAMOUd

M

|

LAY Raa

(¥0103S V3 "dAL) 091/.0S1 (z 40 "dAL) wav
1350V ONILNNOW HO0103S 4400NVLS NO

WNA NO (Z 40 "dAl) V138 dAO ¥3ddn “1SIX3
YNNILNY d3S0d0odd
(¥0103S ¥3d ¢

40 'dAL) YNNILNV
YNQD—0G8 ONILSIX3

(401935 V3 "dAL) 042
ISYW 40 3aIsyova ¥0LO3S
NO HYY 0§8/00L YWNYD

aNvg TvNd d3S0dodd

(¥0L93S V3 "dAL)
1SV ONILSIX3 NO
HYY/VYNNILNY SHE0
Q3LYH9ILINI 03S0doNd

0¢
J0Lo3s
VHJVY

(¥0103S V3 "dAL)
ISYW 40 3AISyova
NO HYY SOd/SMY
ANvE TvNd Q3s0dodd N

d

091/.061
— ¥0103s
v.38
0L (40103s ¥3d ¢ &

40 "dAl) YNNILNV
YWAD—0S8 ONILSIX3I

(z 40 "dAL)
NIVWIY OL WV
“? 4400NVLS NO
dAO d3ddNn “1SIX3

0L
¥0103s
YANYO
Nv1d ¥04 Z-V/¢ oL
Y3438 ‘030v1d3y 39
0L (¥0103S ¥3d ¢ 40
AL) VNN3LNV ONILSIX3 o¢
40103S Q3AOWIY/Q30VTd3Y

39 0L (¥OLD3S ¥id +
40 "dAL) HyM 9NILSIX3

YHA WV

z

[ R L]

«Onb =¥/l 9[eds

I

|

13A31 FOVHVYO - NV'1d WOOY "diND3

SivImwans

Syl b w1
44" BV ARG

TN

1au sunuaidaieuo
FII0S10T
91501 AN Buuds pjo3
Peoy puo,] AIpunog jg

071 BusauBuy 1y uO &

6690 1D ‘UHO4DNITIVM
TANA YIANYXT TV 0T

ALITIDVA SNOILYDINIKINOD SSATTHIM

\,Eg

wl/=6T

"YIINIONI INIWCINOI
HUM AJII3A "DNILSIX3 HLIM TIINNOW
A0V 38 OL dAO dYDAYY MAN'E

“QaWA0433d ION SYM AJAANS
WOOJ INIWdIND3 A3Tlviaa v

NOILYDIHIAOW INIWIINDT JONIW
¥ 304 SINIW33NSvaw qauwn
NQ G35V S| NV1d INIWJIND3I 2

SSI13AIM NOZI¥FA A8 Q21D3N] SV
$318YD TVIXVOD ONILSIXT ANV 4O
TYAOWIA FHL ONIANTONI A3AINO3Y
SV LD3rQdd 3HL 304 S140d AJINI

379VD DNILSIX3 AJITOW 3O/ANY
MIN TIVISNI OL ¥OLDVAINOD °L
‘SALON

- A3Lve AY3Llve d3mod | 00731 \\
um NIva01
i ¢ 3LON 335 ‘NIVA3M (3ALOVNI) X¥0O
OL dAO dVDAVY .8/5=1 {£) /M 3vid
INNOW MOV ANILSIXI HOLVH L[¥0d—¢ ONILSIX3
= I/I
% (MIN HLIM QIYGAH
ANDO ] S0 |f 058 | gq |[FENNG ISIX3 L 30V1d3Y)
QI¥8AH (2) # Xv02
= .8/6-1 (8) /M 3vd
= HOLVH 1¥0d—Zl ONILSIX3
SNV,
=y _5@_& E%i w_wxlﬁa ﬁﬁ ) Xv0D Sd9 /M 1008
N 140d—1 9NILSIX3

dAO INNOW MOvY
MIN HLIM J30vid3d
39 0L dAO dVYOAvYH
INNOW TIvM ONILSIX3




‘S"L'N 9[edg

eV

YININVYO - SNOLLYHENOIANOD HOL03S VNNILNY

™

SHIENNN L34S

{S¥OLD3S T1v) S HYA 2UT-058/002 0334 OL ZH JAO ((SYOLD3S TIV)5ED
ONNSWYS ONY SHEY ONVE TWNA SDd/SMY T334 OL L dAO ‘NIYWIN OL {2 40 ‘dAL} dAQ ¥3ddN “1SIX3 ¥
1SYW YNNIINY 30 3QISIDVE NO HA¥ ONILSIX3 3DV1433 OL K3 NVE TvNQ MaN €

(¥vad Woud aamainl

{avad woud aamainl

1SYW SIHL NO SHAY INNOW 10N OQ “13ADVHE 1¥1Q NO YNNILNY 3171 058-002-0061 13INING MAN 2
mZOMI—LéDOHH—ZOU 1¥0ddNS HYY ¥OL IYVS ISYW Z "SOd IAVIT
M—O.H.Umm <z.zm'—lz< ‘EADVAE 1VNA DNISN € 'SOd 1¥ Q31¥201 38 O1 YNNILNY 311 058-00/-SMV BINING M3IN | - — - —
Reital)] [
_|_ _|_ Ml = FA
o B o O3AONZN 38 0L NIvW3y o0 Zf Lf drno [o] o] Zf dno L§ dAO |j > o0
HLULLHAUS WU 0S8 °1SIX3 | OLONLLSIXI YINg2:05 e | | e ¥3ddn e o ¥3ddn “ e “ _ \%MF _ _ % “ #ddn “ = “ g
TAIONIIS | SHED SNNSAVS “Lsnet 151X3 “ISIX3 “isixa
0€890 LD ‘HOIMNITAD v 3LON 338 052002 M3N | 031YHOIINI MIN arross g ] i | | A._u | Lsixa) | rm | 1) i
. Q3NOW3H 38 01 2310N 33§ O O O _— == —
@ BDAIIANYE § HEY 002 °LSIX3 | TALNING MIN LR & o HYY HYY o o w7l “ = _ MHay 1 “ ~J “ MHaY 1 " ~4 “ @
TY.LIISOH HOIMNITYD ETOTED TILON TS T3I0NTSS = : < 0s8 Sd < =| | mos | i = t Iwog | O Imos | % i =
$S3IMAQV TLIS SO/SMY MIN ._m._.hﬁcw,%wz > 00L SMY > > | 0061 | | 00L | o | SMY | >
ST vNao-0se : I MIN #IN I T Lisia ._r_._L [1sIX3] [1s1X3] r:L
AN HHH VHNALNY YNNILNY S g8 ve z 1 S 14 € [4 1
LD HOIMNHHHD Q350d0¥d onusixa | NOWISOd
sy s bbbk YWY - 43S0d0dd YWY - ONILSIX3
SONIMVIA 3TdVO 'S°L'N :9jeog
aav o 4avo N
g LA V139 - SNOILVINOIINOD JO103S VNNILNY
SHAYN DAMOUL
{S¥OLDS TIv) SHYY 3(1-058/00£ 0334 OL T dAO HSYOLDIS 1IV)Sa8D
DNNSWYS ANV S HYH ANVE 1A SDd/SMY 334 O L# JAO ‘NIVW3Y OL (T 40 "dALl dAO ¥3ddN “1SIXT ¥ (dv3d WO amIinl [4v3¥ Wwodd QIaman)
1S¥W YNNIINY 40 3AISADVE NO HIY DNILSIXT 3DV 1434 OL H3Y aNVE 1vNO MIN €
1SVW SIHL NO 5 H¥J INMOW LON Od ‘13NDVAR T¥YNA NO YNNIINY 311 058-00£-0061 1ALNIND MIN Z.
T ava e 130ddNS HEY 404 3¥VdS 1SVW Z SOd 3AVAT
JI3ADVEE IVNA DNISN € SOd LY GI1VI01 38 OL YNNILNY 311 058-00/-SMV JIININD MIN | — — -
‘SALON —— N
Mgl = r
= G3AOW3H 38 0L NIVW3Y [o4] z# dro L# dao [01) [04] zf dro i 0| = [od]
My 058°LSIX3 | 0L ONlLsIXa po R m o H3ddn M g | u3dan o o wigan [l ool | mogL | _ 3 “ o “ = “ g
po— TILONTIS | SHED ONNSAVS = o “lsixd 2 | 1sa o o wsna [lanl | oss | 1O =43 || 55 e}
a0l 05800, MIN | O3LveOIINI MaN|  3LTOSE | €3 I I | _0 | Lisx3] _m_ N |
CEIGLECED] N = I 1 o @) - — —
- eeeral| I Sooe 3 m Hay g9 [rey o S| i 1__ - __ MHm 1 “ f._u Mgl “ f.._“ m
T €310N 335 L AION 338 TSy z = 058 L# |sod = = | M09 __ ﬂ | M09 | | ﬁuu | MO6 | | w_ -
SOJISMY M3N TIANIND MIN > 0oL o SMY x> > | 0061 | | | 00Z | o | SMY | >
. NIVAZE N : ; -
e YNGD-058 V I LEL] M3 ] ] [U1SIX3 | _l_._L L1SIX3| [181x3) 7 ]
ano [ VANSLNY VNNILNY c e ve z | S I4 € T |
0350d0Yd ONILSIX3 o e
¥138 301038
Y139 - Q350d40ad V134 - ONISIX3
‘S'L'N 9|eag F
{S¥OLD3S 11¥) S HYY AUT-058/00£ Q333 OL ZH JAO ‘(SIOLDIIS TV)SA8D
ONNSWYS ANV SHAE ANYE TYNA SDd/SMY Q334 OL L dAO “NIYWIY OL {2 40 'dAL} dAO 33ddN ISIX3 ¥ (3v3¥ WO aImIIAI {4vad Wod1 aamainl
1SVYW YNNIINY 40 IAISADIVE NO HY¥ ONLUSIXT 3Dv1d3¥ OL HI¥ ANVE 1vNa MIN'E
a—— LSV SIHLNO § H¥¥ INNOW LON OQ ‘1IXOV28 T¥Nd NO YNNIINY 311 058-00£-006( T2ININD MIN T
1¥0ddNS H3Y 304 34V ISYW Z SOd AV
[ “LIAOVAE YA ONISN € 504 1V GUYIO1 38 OL VNNIINY 317 058-004-SMV BININO MaN \ 1 1 \
. SUON ——
PTOF9S-10T T
91501 AN ‘Buuds plo) OINOWSH 38 0L NYEE oo < (o] 2 dro 1 dAO [00] [o4] e drof) ) _| ﬁ%%_,l" | m | tf ano | > o]
PeoY puo Aipunod 53 HAM0SRISDA | OLanusE Q| | ¥3dan ¥3ddn a o d3dan || 00 Loce | 1O | =y 2
€3IONIIS | SH80ONNSHYS o "ISIX3 “ISix3 “1six3 1sixa
D71 ‘Burmeuiduy Iy :O@ L2.ON338 oseio0, 3N | galveoainman) 3OS 0 | | I i 101 rsix3y 121 1) I
- oo | Jaso wa s e o Had : N S Sl rmsl __l I M _f,u_ M1 ! &
HMH002°ISIX3 | J3UNIND MIN o 2 | 15! ol
= o
26590 1 GHOLONITIVAL €310N 335 T310N 335 = ose £l | sod = =z | mog | I Mog | o | MO8 | =z
TARIA YIANVXTTY 02 #3108 335 52dISMY MIN TEININD M3N fousmy z > 004 SMY P > | 0061 | 1 | 00Z | ! (=] | | SMY | 1ol >
NIVAN3Y N
] oL DNILSIXT YINGO-058 L 1] M3IN MIN I ] LLsiX3 | _l_ _L [1SIX3) _I:L LLSIX3| _|_ _L
e q o R sl VYNNILNY S 4 I S 14 € 4 |
ALITOVA SNOLLYIINNNWOD SSATHIM
V4 SNOLY 0350d0dd ONILSIX3 e
\.Eﬁbg YHdTY 0103
VHdJTY - Q3S0Od0dd VHJTY - ONILSIX3




‘S'L'N 9|eag

-V

IWVIOVIA ONIHNN'Td 49

'S"L'N 9[edg

|

STIVIH3LVIN 40 1119

SYIENIN LI3NS

‘WO'd® NVIDVIA
DONIFNNTd 48

SATLIL L3NS

0€890 LD ‘HOIMNITYD)|
QY AOATIATEA §
TV 1LIdSOH HOIMNITIUD)

‘$534AAV 1115

1D HOIMNHTID

SINYN ALS
—

SONIMVIA 9TdVO
aqy d4ravo
S¥9D ONWLNV

AAVYN L0

ma | mueckin

AN _ e

MBI uva o

ErIEAKA W

AN IR ) X e A

AL 8 WL 0T
=AY

SIS

TUNSKIN

Jau susjuojdoitena
YZO951-10T
91501 AN ‘Juudg po3
peoy pliod AIpunod 4g

071 Sumsaunug 1y u0 &y

26v90 L) 'QU04DNITTIVAL
FATAQ HIANVXTTIV 0T

ALITIOVA SNOLLYDINMANOD SSTTAHIA

\,-Eg

‘NMOHS LON $318VD TVIXVOD ONV S33dWNT 33
SYNNIINY NIIMIIQ 3Iv-AIW NI S31EVD
3HL.4OO0T. LON OQ - AINO S3IEWIW TWaNLINALS

NO G33NDIS ANV GILN0Y 38 TIVHS ST18vD 133 '€
*SNOILYDITddY NIVL¥ID NI SN 318V TvDIL¥IA 40 H3INIONT INIALIND3
dOL 1V SAI¥D DNILSIOH 3SN AYW HOLOVAINGD “SNNY NOZIYIA HLIM AJIMIA
TVINOZIIOH 304 ‘XYW "I b A¥3AT S318YD WIXVOD 'NOLVNIMEL QINEAH Z1X9
ONILSIX3 O1 Q3ddVAMIIL O Q3dVL IR AVW SIT8VD '
JOIINOD JORALXT "SNOWDNALSNI SAFANLOVANNYW MIN 404 dvIAVY INNOW
QNV SQAVANVIS ASLSNANI HLIM 3ONYA¥0DDY
NI ST18¥D T03INOD TIV 34ND3S TIVHS JOLOVAINOD 2 A0V HUM 033v1d3d 38 OL
103rO¥d 3HL 40 13Vd SV Q3INOIA 34V LvYHL dVOAVd INNOW TIVM ONILSIX3
“D13 "SIONVHD YNNILNY/SHINWIZY 3O1D3S YNNILNY
JANTONI AV HIIHM 133HS Y1V 43 SSTHIIM
NOZI¥3A 1SILY1 3HL OL ¥343% TIVHS SOLDVAINOD L /.
SIION TVE3INID [ 2any  [iveeo ]
_ AYINwE “ _ B ] "
e Lt DG

NIYWIY OL
318v0 dI¥8AH

"S130d VNNIINY QISN-NN 1TV NO SdvD NOILYNIWAIL AQIAOYd ‘Q3SN-3¥ 38 OL S¥IJWNI ONILSIXA T
"NOILVYTIVISNI 313TdWOD V¥ 304 GIAINDIA SWILI AJOSSIDDV ANV SHFEWNN LAVd JFINLIVANNYW
TV 304 "W'O'8 $ST133M NOZI¥ZA OL 33433 "AINO SINIWITI NDISIA JOrvwW 304 34Y NMOHS SWaLl "L

‘SALON
STLS00-SN TELAING G € IAEIVER DNIRNGN WNa
LS1HT TAOWTH ISYNNILNY TRINID 0061 ¥ SMY HLM 03WvHS 3 & YNNIINV 3171058
HOLJ3S ¥3d 2 - NIYW3Y OL ONILSIX3 . - WRNTLNY VINDD05R
D0LDEL AS0E IDVIIIY Ol HHNINGD S1105E0000081 MaH - € YNNILNY 0061
SYRNLNY TZLNIN0 (051 T SV HLMW O5HVHE = = WNNILNY DL
COLSMY "LEIE I0VIIE OL TALNIND SLT0SI000/SMY M3N = 3 VNNILNY SMY
QLVHOILN DRSNS - € HEMVNNILNY GHED
a3AOW3Y 38 OL M09L ONILSIXT 5 s HiH 317058
GEAOWEY 38 01 b0y E - - HYY 004
H 0064 ONILSIX3 3OV1d3H OL HHN M3N . 3 ViH UNYE TV DSEI000
HHH SMV OMLSIE FOVIDH 0L HEH M3N =) L3 HEH ONYE T SOSSMy
EILON 335 OMILGING JEN-5Y 2 = FIEVD B 2
SNIASIX AT B . F1EYD WOBLNOD 138
HYY SH8D ¥3d 2 - INNSAVS HLIM AJINIA FE ] FIEVD QIMEAH 29
OB § SINVLDNONIMO MM LSS 11 30V I3 L4 BEC + FEVD (RURAH TV
NIVWIH Ol [z} ONLLSIX3 - - SAD Bl
RIIEH QL "L Ko L) aNy Cae TIvas () : * A0 HANOT
SLINIWNOD HLONTT ALD NOILJINIS3d

aqv ¥AMHYD SHE0

10 HOIMNITNO :FNYN 3LIS

SIVIHILYW 40 1118

1—dAO OL a3Lnoy (9

40 "dAL) QIMEAH x| 1SIX3
JOV1d3Y OL H¥Y aNvE
WNA HLM Q3AIA0Ed S318vD
d3IM0Od 00/43913 43S0d0¥d

SYIJNNM 48 VIA SYNNILNY
M3N 04 10MINOD ,13¥,
‘a3AOWIY 38 0L (‘dAL)
318v0 ,13Y, 9NILSIX3

(9 40 "dAD) JONVIONONI=MOT -~ B
Q3AOW3Y 38 OL Z1Xg 9NILSIX3 “_
378YD QIMEAH ( 5651
IXL ONILSIX3 4 mn_m\,mO oﬁmw:ww .um_w g T1YD GINGAH Z1X9 ONILSIX3
/ 30v1d3¥ 0L 318vO QNEAH Z1x9
J18v0 QIEAH 2X1 MaN JONVLONANI-MOT (1) d3SOdodd
nlﬂmmml.._
j ¥3dan
DS
" ; ‘_ M i
r—*—7 RO ot e r—+-a r—+-" -7
I canowas | Do i | aanoway | el | Ganowaa | | a3nonas | 1 aanownze 1 | @aroway |
1380LHax | E=iA T R | Feo. | | 38 OLHER | 1 380 | 1380LH¥Y | | 3oL |
| oanese | [ g | Haaeos | Ty | 3oos8 | | Ha¥col | | anesa | | H2200¢ |
| AOF1 11K [ A3 Qv | OfFY IS0 | vl | MD91 150G | | OTxP 1503 | |MOPL 1503 ) =N
[ Hs.__ﬁ.s,.. Loagraal :__J.!—r [ 1 S Logoad ks Lgpoa!
! ] ! ! . ! L 44 L Z
e | Gored] [amd
=¥ Ll o L L]
m =z m m =z m m =z m
z 2| 3 5 b gl 3 S z gl & z
22| [g.] [8z!l8z 3z az| [g ez 118x 3z 3z| [g gz118x 8z
2| |328| |38|[3% 2a 2.| |28| |38| 3% 2o 2. | |28| |38|[3% 2o
za g -l ~a z =z _ - [y za = W i { L} g n0=
27| |53| |=8]|28 3 20| |153] (=828 3 £rl |23| (=828 )
€| (25| |B&| 22 g €1 |25| |2z]|28 g S| [25| |2&|/3s g
1 |55 [8%]|82 > | |25 [8%]|5¢ . | 153 [89]|57 >
z° SR bl Sl & 2™ g =
| bk || bt | | bt
SYNNILNY SYNNILNY SYNNILNY
d0123S ¥OLO3S 401038
VYNNYO vl38 YHJTY

dY3Y WOYS JIMIIA SYNNIINY TV 310N




Qyintél““

r

QS6656-5 RulliSEr.

6ft 65° XXX MultiServ'™™ 6-Port Antenna A

2x698-894MHz / 4x1695-2400MHz

"4

i

= Provides 6 antenna Ports in a slim-line form factor
= Optimized Azimuth patterns for Min Inter-Sector Interference
= |Industry leading Minimal Wind-Load design

Ll = 700, 850, PCS, AWS & WCS bands in one antenna
» AISG & 3GPP compllant internal (RET) with Smart Bias T

The Quintel MultiServ™ Multiband 6 Port Antenna with patented Q
single slim-line antenna. This enables existing ant
700, 850, PCS, AWS and WCS bands with the rep

enna network sites

side-by-side (CLA-2X) arrays for connection to 2T4R/4T4R services.

Electrical Characteristics 2x Ports 1&2 4x Ports 3-6

Operating Frequency (MHz) 698-894 1695-2400

698-806 814-894 1695-1780 1850-1990 2110-2180 2300-2400
Azimuth beamwidth 67° 63° 69° 67° 60° 59°
Elevation beamwidth’ 12.5° 10.5° 6.3° 5.8° 5825 4.6°
Gain' (dBi) 13.3 13.8 17.3 17.2 18.0 18.0
Polarization +45° +45°
Electrical down-tilt range 2°-10° 2°-10°
Upper SLL (20° > mainbeam)’ -20dB -18dB -15dB -16dB -17dB -16dB
Front to Back Ratio(180°+10°)" >29dB 228dB 229dB 230dB 232dB 230dB
Port to Port isolation’ 229dB 228dB 235dB 237dB 237dB 237dB
Return loss (VSWR) 14dB(1.5)  14dB(1.5) 14dB(1.5) 14dB(1.5) 14dB (1.5) 14dB(1.5)
X Polar Discrimination (at 0°) >19dB >17dB >20dB >19dB >20dB >18dB
Max Power handling (per any port) 500 watts 250 watts
Total Composite Power (all ports) 1750 watts
PIM (3 Order) (2x43dBm) >1563dBc >153dBc >153dBc

" Typical Performance across frequency and Downlill.

Mechanical Characteristics

Dimensions

Weight (excl mounting brackets)
No. of Connectors

Max Wind Speed

Equivalent Projected Area®
Wind Load? @160km/h (45m/s)
Operating Temperature

L 72'(1828mm) x W 12"(304mm) x D 9.6"(245mm)

65lbs (29.4kg)

6x 7/16 DIN Female Long Neck

150mph (67m/s)

Front; 2.6ft? (0.24m?) Side: 5.0ft%(0.46m?)
Front; 284.7N (64 Ibs), Side: 535.5N (120.4 Ibs)

-40°C to +65°C

2 Equivalent Projecled Area and Wind Load derived from windtunnel measurements.

Equivalent Projected Area assumed Ca=1

Fully Integrated RET Characteristics

AISG Standards V1.1,V 2.0 and 3GPP

Factory Default AISG 2.0

Surge immunity IEC 61000-4-5:2005 4KV(AISG PIN)
Device Type SRET Type 1

AISG Data rate 9.6 kbps

No of connectors 2in/20ut.

Connector type IEC 60130-9 (Ed 3.0)

MTBF 36,000 Operational moves

\J

All specifications are subject to change without notice. Please
contact your Quintel representative for complete information.

Tilt™ technology uniquely delivers three independent services ina
to be upgraded constraint free to add new services such as LTE for

lacement of one antenna. The QS6656-5 also provides 4x1695-2400MHz ports as two
—_—

Quintel Product Dalasheet QS6656-5 (700-2400 6/t 65deg) FEB 2017 (Rev 1.2).docx




Quintel

6ft 65° XXX MultiServ™ 6-Port Antenna

QS6656-5 s |

2x698-894MHz / 4x1695-2400MHz

RET Configuration

The Quintel MultiServ™ Multiband 6 Port Antenna has the
following Array, RF Port and AISG 1/O Configurations.

The 6-Port array topolegy consists of 3 radiating arrays:
R1 — 698-894MHz

Y1 - 1695-2400MHz
Y2 — 1695-2400MHz

RF Connector Port =
Caonfiguration | E !
Ports Freq (MHz) <

o |
R1 | 12 698-894 o - g |
Y1 34  1695-2400 @ 8 ;

The RET Devices can be communicated with either via the
designated external AISG connector or RF Port as shown below.

____AISG I/O Configuration 1 AISG I/O Cenfiguration
RET RET ‘
Device | Band RF Portf_ Device Band RF Ports

About Quintel

information about Quintel is available at www.guintelsolulions.com.

Tel (Americas): +1 {585) 420-8720
info@guintelsolutions.com

kproperty of their respective owners

2 1695-2400 3-6 | 1 698-894 1-2

Quintel is a leading innovator in the design, development, and delivery of network-efficient antenna solutions for wireless operators worldwide The
company's products enable global wireless operators to independently deploy and optimize multiple air interfaces or services on a single standard antenna
platform. Quintel is the only antenna maker whose products can increase a wireless network's capacity and provide additional services, without increasing
the number or size of antennas. Quintel is headquartered in Rochester, New York with additional offices throughout North America and Europe. More

THIS DOCUMENT PROVIDES A GENERAL DESCRIPTION OF THE PRODUCT AND SHALL NOT FORM PART OF ANY CONTRACT
© 2017 Quintel Technology Limited. All rights reserved. Quintel and the Quintel logo are registered trademarks Quintel Technology Limited. All other trademarks are the

Multiband Optimization

The Quintel MultiServ™ Multiband 6 Port Antenna is an ideal
solution for independently optimizing multiple services when rapidly
introducing new technologies. Technology agnostic, each pair of
ports provides flexibility for existing and future technologies such as
CDMA/EVDO, GSM/EDGE, UMTS/HSPA, and LTE and advanced
2T4R and 4T4R MIMO implementations at high-bands.

The tilt of each service is controlled independently via internal RET
actuators compliant to AISG1.1, AISG2.0 and 3GPP protocols. The
QS6656-5 provides a total of 2 independent tilts:

e 1x(698-894MHz)
s 1xLeft & Right Array (1695-2400MHz)

Design Optirhization

All Quintel antennas use the same mechanical mounting brackets
thus making maintenance swaps easy and future proof. All Quintel
Antennas also have Azimuth patterns optimized with network
desigh and deployment in mind. The 3dB Azimuth beamwidth is
~B5° as with most Antennas, but we have optimized how the pattern
rolls-off and where the sidelobes emerge such that there is minimal
Inter-Sector Interference when 3x sectors are deployed. For
interference limited networks, we can deliver 25% more capacity.

»

Quintel Product Datasheet QSB656-5 (700-2400 6ft 65deg) FEB 2017 (Rev 1.2).docx
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PJ PAUL J. FORD

& COMPANY
Report Date: January 8, 2020
Client: On Air Engineering, LLC

88 Foundry Pond Road
Cold Spring, NY 10516
Attn: David Weinpahl, P.E.
201-456-4624
dweinpahl@onaireng.com

Structure: Existing 164-ft Monopole
Site Name: Greenwich CT

Carrier: Verizon Wireless

Site Address: 5 Perryridge Rd.

City, County, State: Greenwich, Fairfield County, CT
Latitude, Longitude:  41.034210, -73.630832

PJF Project: A42919-0012.002.7805 (Revised)

Paul J. Ford and Company is pleased to submit this “Structural Analysis Report” to determine the tower stress
level.

Analysis Criteria:
Reference Standard: 2018 Connecticut State Building Code and the 2015 International 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: 130 mph 3-second gust wind speed without ice
Nominal Wind Speed: 101 mph 3-second gust wind speed without ice

lce Wind Speed: 50 mph 3-second gust wind speed with 0.75” ice
Service Wind Speed: 60 mph (Serviceability) without ice
IBC Site Criteria: Risk Category Ill, Topographic Category 1, 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 loads shown in Table 2 of this report.

Summary of Analysis Results:
Existing Structure: Pass —67.1%

Existing Foundation: Pass - 86.7%

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

Wby

Respectfully Submitted by: o 4,
Paul J. Ford and Company \\‘\ \] co“”ﬁ'(‘;z,’
~ ”

(2

a9%
Angela Sage, E.I. @01 .08
Structural Designer qgfg -59:04-05'00'

i

asage@pauliford.com { -\
\\.
’ N
% &,
» SSI0NAL E“\io‘-
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1) INTRODUCTION
This tower is a 162.5 ft Monopole tower designed by EEI.
2) ANALYSIS CRITERIA
TIA-222 Revision: TiA-222-G
Risk Category: i
Ultimate/Nominal Wind Speed:  130/101 mph
Exposure Category: C
Topographic Factor: 1
Ice Thickness: 0.75in
Wind Speed with Ice: 50 mph
Service Wind Speed: 60 mph
Table 1 - Proposed Equipment Configuration
Center Feed
. . Number Number | | .
Mounting Lme_ of 5 LT Antenna Model of Feed L|_ne Note
Level (ft) |Elevation Manufacturer . Size
Antennas Lines .
(ft) (in)
[ . AS-005245 Dual
3 _ quintel technology " Bracket
6 quintel technology QSBBSG'S.D wNiount
ipe
samsung ]
: telecommunications B/BECA RIRLESRUE '
I — - ---  |Proposed
3| L B5/B13 RRH-BR04C |
telecommunications
124.0 124.0 | e i
3 | g CBRS RRH
telecommunications |
3 samsung CBRS Antenna w/ '
telecommunications | Mount Pipe L _
, DB844GB5ZAXY w/ l
6 decibel .
Mount Pipe 2 Hybrid ]
2 | rayjap | OVPBOX 12| Coax | EXsting
1 pole mounts 14' Low Profile Platform
‘Notes: o - - T
1) Proposed Equipment
2) Existing Equipment
Table 2 - Other Considered Equipment
Center
. . Number Number .
Mounting Line Antenna Feed Line
Level (ft) | Elevation A tOf Manufacturer Antenna Model of_Feed Size (in) i
(ft) ntennas Lines
1 bird technologies 432E-831-01-T |
group
169.0 4 generic 12' x 3" Dia Omni 2 112
164.0 1 sinclair S$C229-SFXLDF : [, Existing
2 sinclair SC479-HF1LDF 7 1-5/8
166.0 1 generic Camera
164.0 1 | tower mounts | Low Profilg Platform
1 microwave dishes_ 2 ft standard
160.0 160.0 2 microwave dishes | 4 ft standard 3 1-1/4  Existing|
-3 tfower mounts 4'x4" Pip_e Mount
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Center
. - Number Number n
Mounting| Line Antenna Feed Line
Level (ft) | Elevation A o Manufacturer i L) oE_Feed Size (in) Note
() ntennas ines
157.0 | 1 Gps GPS |
156.0 | 2 dragonwave A-ANT-23G-2-C | |
| 3 alcatel lucent | FD RRH 4x45 1900 | |
] alcatel lucent FD-RRH-2x50-800 | |
3 alcatel lucent | TD-RRH8x20-25 |
3 argus LLPX310R W/ Mount
technologies Pipe _ |
2 clearwire Horizon ODU 1 e |
1 ! N 1-5/8 2=
54.0 154.0 ) powerwave | P40-16-XLPP-RR-Aw/| 2 5 EXisting
technologies Mount Pipe 2 2" Conduit
APXVSPP18-C-A20 w/
2 rfs celwave -
| Mount Pipe
APXVTM14-C-120 w/ |
3 rfs celwave :
| MountPipe
- 1 tower mounts Low Profile Platform
— 3 generic : RRH FD R6 !
' 1 generic |Valmont Uni-Tri Bracket|
3 ericsson |AIR 3246 366 w/ Mount
| Pipe :
3 ericsson | AIR 32 w/ Mount Pipe |
3 ericsson | RADIO 4449 B12ﬂ371 |12 1-5/8 _
144.0 144.0 3 | generic | TMA (10" x 8" x 3") -4 1-5/8 (E) [Existing
) < colwave | APXVAARR24_43-U- 3 6x12 (E)
NA20 w/ Mount Pipe
Low Profile Platform w/
1 tower mounts .
| o support rail
3 ericsson ~ RRUS 11
1380 | 1380 2 ercsson___J _ RRLS 32 Existing|
' ' 1 generic Valmont Uni-Tri Bracket | & g:
2 raycap _ DC6-48-60-18-8F |
3 cci antennas HPA-65R-BUU-H6 w/
_ | Mount Pipe
6 | cciantennas TPX-070821
6 ericsson RRUS 32
| 3 ericsson | RRUS 4478 B14
| . 80010965 w/ Mount
k )
3 athrein | Pipe - 12 1-5/8 |
134.0 1340 | 1 pole mounts  |16' Low Profile Platform 6 AWG  Existing|
——t =il |2 Fiber
3 powerwave | 7274 00 w/ Mount Pipe '
technologies | B
6 kol LGP21401
technologies | :
3 QS66512-2 w/ Mount |

tnxTower Report - version 8.0.5.0

raycap

quintel technology

_Pipe__
DC6-48-60-18-8F



PJF A42919-0012.002.7805 (Revised) On Air Engineering, LLC. 1/8/2020

164-ft Monopole Greenwich CT Page 5
Center
" . Number Number ;
Mounting Line Antenna Feed Line
Level (ft) | Etevation [, Of Manufacturer | AntennaModel jofFeed (o) o)) Note
() ntennas Lines

116.5 |_ 1 decibel N DB586-Y |
D telewave ANT150F2 |
1 _ comprod Comprod 531-70HD 1 172 |

114.0 — 4 2 7/8 1
114.0 1 generic Tower Top Amplifier 2 1-5/8 |
- 1 tower mounts ____ng Profile Pla_tform ' ]
- 111.5 1 dgcibel | DB586-Y - | |
5156 51.5 3 GPS | GPS : 3 7/8(E) | 1 |

" Notes: ) T T - o - T
1) Existing Equipment
(E) Coax mounted externally and exposed to the wind.
3) ANALYSIS PROCEDURE
Table 3 - Documents Provided
Document Remarks Reference Source

Structural Analysis Centek, 07/05/2018 18058.64 | On Air Engineering, LLC |

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 coaxial cables are assumed to run internal to the monopole shaft, unless noted otherwise.

5) At the time of analysis, the tower manufacturer drawings, foundation drawings, and site-specific
geotechnical report were not available. Therefore, we have assumed the tower geometry,
foundation, and geotechnical information based on the referenced Structural Analysis.

6) The monopole manufacturer drawings are not available at the time of this analysis. Therefore,
we have assumed the steel yield strength(s) (Fy) based on the referenced Structural Analysis as
per the following:

a) Anchor rods: ASTM A615 (Fu = 100 ksi, Fy = 75 ksi)
b) Pole Shaft: ASTM A572 Gr 65

c) Base Plate: ASTM A572 Gr 60

d) Flange Plate: ASTM A36

e) Flange Bolts: ASTM A325

7) The foundation drawings were not available at the time of this analysis. Therefore, we have
assumed the material yield strengths (F'c and Fy) based on the referenced Structural Analysis as
per the following:

a) Concrete: 3000 PSI
b) Foundation Reinforcing: ASTM A615 Gr 60

8) A site-specific geotechnical report is not available at the time of this analysis. Geotechnical

information has been assumed based on the referenced Structural Analysis.

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.
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4) ANALYSIS RESULTS

Table 4 - Section Capacity (Summary)

Section h Component . Critical SF*P_allow % .
No. Elevation (ft) Type Size Element P (K) (K) Caraaity Pass / Fail
L1 164-131.5 | Pole | TP53.42x47x0.3125 1 21799 | 3227770 | 145 |  Pass
2 | 1315- | Pole | TP56.15x5342x0.375 | 2 | -23.852 | 4269.230 @ 149 | Pass

11929 | | . . ‘ |
L3 | 119.29- | Pole TP62.97x54.0585x0.4375 3 -45.359 | 5667.380 | 36.5 Pass ‘
78.79 | . . . ! .
L4 | 78.79-39.88 Pole | TP69.66x60.4813x0.5625 | 4 | -69.533 | 8488.930 | 435 |  Pass |
L5 | 39.88-15 Pole [ TP76x66.7412x0.5625 | 5 | -104.054 | 9152.010 @ 63.6 Pass |
i [ 1 L T N R T e 1
i e o a - [Pole(5) | 636 | Pass |
|[RATING=| 636 | Pass
Table 5 - Tower Component Stresses vs. Capacity
Notes Component Elevation (ft) % Capacity Pass / Fail
1 | Flange Connection 131.5 56.4 Pass
1 | Anchor Rods 0 67.1 Pass
1 | Base Plate 0 | 52.7 Pass
| Base Foundation
[ Structural Steel D ok RESS
Base Foundation
) . 4.
1 Soil Interaction 0 54.5 I=asS
Structure Rating (max from all components) = 86.7%
Notes:
1) See additional documentation in “Appendix C — Additional Calculations” for calculations supporting the % capacity
consumed.

4.1) Recommendations

The tower and its foundation have sufficient capacity to carry the proposed load configuration. No
modifications are required at this time.

We recommend a tower mapping, foundation mapping, and a site-specific geotechnical report be
obtained.

tnxTower Report - version 8.0.5.0
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STANDARD CONDITIONS FOR FURNISHING OF PROFESSIONAL ENGINEERING SERVICES ON

1)

3)

4)

6)

8)

EXISTING STRUCTURES BY PAUL J. FORD AND COMPANY

Paul J. Ford and Company has not made a field inspection to verify the monopole dimensions or the
antennalcoax loading. If the existing conditions are not as represented on these sketches, we
should be contacted immediately to reevaluate any conclusions stated in this report.

No allowance was made for any damaged, missing, or rusted material. The analysis of this
monopole assumes that no physical deterioration has occurred in any of the structural components
of the monopole and that all the structural members have the same load carrying capacity as the
day the monopole 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 monopole. The structural analysis provided by Paul J. Ford
and Company verifies the adequacy of the main structural members of the monopole. Paul J. Ford
and Company provides a limited scope of service in that we cannot verify the adequacy of every
weld, plate, connection detail, etc.

The structural integrity of the existing tower foundation can only be verified if exact foundation sizes
and soil conditions are known. Paul J. Ford and Company will not accept any responsibility for the
adequacy of the existing foundations unless the foundation sizes and a soils report are provided.

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

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

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

Installation of new hand hole ports and/or cable access ports will not reduce the structural capacity
of the monopole shatt, if the hand hole frames and/or cable access ports are properly designed and
installed in accordance to proper procedures. Paul J. Ford and Company recommends that new
hand holes and/or cable access port hole frames be purchased from the original pole manufacturer.
The new hand hole and/or cable access frames shall be installed per the original manufacturer’s
installation procedures. Paul J. Ford and Company will design and provide installation procedures
for new hand holes and/or cable access ports if required, as an additional scope of services

tnxTower Report - version 8.0.5.0
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APPENDIX A
TNXTOWER OUTPUT
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g o 8 glg B 4, Tower is also designed for a 50 mph basic wind with 0.75 in ice. Ice is considered to
i Il I 2|3 w increase in thickness with height.
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On Air Engineering, LLC.
Greenwich CT

-

Tower Input Data

The tower is a monopole.
This tower is designed using the TIA-222-G standard.
The following design criteria apply:

N

Tower is located in Fairfield County, Connecticut.
ASCE 7-10 Wind Data is used (wind speeds converted to nominal values).

2)

3) Basic wind speed of 101 mph.

4y Structure Class IIl.

5) Exposure Category C.

6) Topographic Category 1.

7) Crest Height 0.0000 ft.

8) Nominal ice thickness of 0.7500 in.

9) Ice thickness is considered to increase with height.
10y lce density of 56.000 pcf.

11) A wind speed of 50 mph is used in combination with ice.
12) Temperature drop of 50 °F.

13) Deflections calculated using a wind speed of 60 mph.
14) A non-linear (P-delta) analysis was used.

15) Pressures are calculated at each section.

16) Stress ratio used in pole design is 1.

17)

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

Y Use Code Stress Ratios

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

Include Boits 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

Distribute Leg Loads As Uniform
Assume Legs Pinned

Assume Rigid Index Plate

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

< 2

< L L

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

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 Tension Splice
Exemption

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

Tapered Pole Section Geometry

Section Elevation Section Splice Number Top Bottom Wall Bend Pole Grade
Length Length of Diameter Diameter Thickness  Radius
ft ft ft Sides in in in in
L1 164.0000- 32.5000 0.000 18 47.0000 53.4200 0.3125 1.2500 A572-65
131.5000 (65 ksi)
L2 131.5000- 12.2100 6.000 18 53.4200 56.1500 0.3750 1.5000 Ab572-65
119.2900 (65 ksi)
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Section Elevation Section Splice Number Top Bottom Wall Bend Pole Grade
Length Length of Diameter Diameter Thickness  Radius
ft ft ft Sides in in in in
L3 118.2900- 46.5000 8.420 18 540585 62.89700 0.4375 1.7500 A572-65
78.7900 (65 ksi)
L4 78.7900- 47.3300 9.250 18 60.4813  69.6600 0.5625 2.2500 A572-65
39.8800 (65 ksi)
L5 39.8800- 47.6300 18 66.7412  76.0000 0.5625 2.2500 A572-65
1.5000 (65 ksi}
Tapered Pole Properties
Section  Tip Dia. Area i r C i7c J 1/Q w wit
in in? in’ in in in® in? in? in
L1 476768 46.3082 127525270 165741  23.8760 534.1149 25521.8341 23.1585 7.7220 24.71
541959 52.6760 18769.9004 18.8532 27.1374 691.6627 37564.4987 26.3430 8.8519 28.326
L2 54.1862 63.1368 22444.4518 18.8310 27.1374 827.0684 449184365 31.5744 8.7419 23.312
56.9584  66.3862 26091.2194 19.8001  28.5242 914.7047 52216.7704 33.1994 9.2224 24.593
L3 550025 74.4504 27047.4669 19.0354 27.4617 984.9157 54130.5236 37.2368 8.7443 19.987
63.8739 86.8342 428982727 221990 31.9888 1341.0421 85852.9920 43.4253 10.3127 23.572
L4 62.9857 106.9776 48524.0652 21.2712  30.7245 1579.3269 9711189796 53.4990 9.6547 17.164
706478 123.3649 74413.8720 24.5296 35.3873 2102.8424 1489256597 61.6942  11.2702 20.036
L5 69.5098 118.1537 65376.3617 23.4934  33.9045 1928.2498 130838.7474 59.0881  10.7564 19.123
77.0856 134.6842 96834.1984 26.7803  38.6080 2508.1382 193795.8137 67.3549  12.3860 22.02
Tower Gusset Gusset  Gusset Grade Adjust. Factor ~ Adjust. Weight Muit. Double Angle Double Angle Double Angle
Elevation Area Thickness As Factor Stitch Bolt ~ Stitch Bolt  Stitch Boit
(per face) A, Spacing Spacing Spacing
Diagonals  Horizontals Redundants
ft i in in in in
L1 164.0000- 1 1 1
131.5000
L2 131.5000- 1 1 1
119.2900
L3 119.2900- 1 1 1
78.7900
L4 78.7900- 1 1 1
39.8800
L5 39.8800- 1 1 1
1.5000
Feed Line/Linear Appurtenances - Entered As Round Or Flat
Description Sector Exclude Componen Placement Total ~Number Start/En Width or Perimete Weight
From t Number Per Row d Diamete r
Torque Type ft Position r kif
Calculation in in
LDF7-50A (1 5/8" C No Surface Ar 144.0000 - 4 4 0.000 1.9800 0.001
foam) (CaAa) 1.5000 0.000
HCS 6X12 4AWG(1- o] No Surface Ar 144.0000 - 3 3 0.000 1.6600 0.002
5/8") (CaAa) 1.5000 0.000
LDF5-50A (7/8"foam) C No Surface Ar  51.5000 - 3 3 0.000  1.0900 0.000
(CaAa) 1.5000 0.000
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Feed Line/Linear Appurtenances - Entered As Area

Description Face Allow Exclude Componen Placement Total CaAa Weight
or Shield  From t Number
Leg Torque Type ft e/t kif
Calculation

LDF7-50A (15/8" C No No Inside Pole  164.0000 - 7 No [ce 0.0000 0.001
foam) 1.5000 1/2" Ice 0.0000 0.001

1" lce 0.0000 0.001

LDF4-50A (1/2" C No No Inside Pole  164.0000 - 2 No Ice 0.0000 0.000
foam) 1.5000 1/2" Ice 0.0000 0.000

1" lce 0.0000 0.000

LDF6-50 (11/4" C No No Inside Pole  164.0000 - 6 No Ice 0.0000 0.001
foam) 1.5000 1/2" Ice 0.0000 0.001

1" Ice 0.0000 0.001

LDF5-50A (7/8" C No No Inside Pole  164.0000 - 2 No Ice 0.0000 0.000
foam) 1.5000 1/2" lce 0.0000 0.000

1" Ice 0.0000 0.000

dokk

LDF4-50A (1/2" C No No Inside Pole  154.0000 - 1 No lce 0.0000 0.000
foam) 1.5000 1/2" Ice 0.0000 0.000

1" Ice 0.0000 0.000

LDF7-50A (15/8" C No No Inside Pole  154.0000 - 6 No Ice 0.0000 0.001
foam) 1.5000 1/2" Ice 0.0000 0.001

1" lce 0.0000 0.001

2" (Nominal) C No No Inside Pole  154.0000 - 2 No Ice 0.0000 0.001
Conduit 1.5000 1/2" Ice 0.0000 0.001

1" Ice 0.0000 0.001

LDF4.5-50 (5/8" C No No Inside Pole  154.0000 - 2 No Ice 0.0000 0.000
foam) 1.5000 1/2" Ice 0.0000 0.000

1" Ice 0.0000 0.000

LDF7-50A (15/8" C No No Inside Pole  144.0000 - 12 No Ice 0.0000 0.001
foam) 1.5000 1/2" Ice 0.0000 0.001

1" lce 0.0000 0.001

LDF7-50A (15/8" C No No Inside Pole  134.0000 - 12 No lce 0.0000 0.001
foam) 1.5000 1/2" Ice 0.0000 0.001

1" Ice 0.0000 0.001

#8 AWG Copper C No No Inside Pole  134.0000 - 6 No lce 0.0000 0.000
Wire 1.5000 1/2" Ice 0.0000 0.000

1" lce 0.0000 0.000

1" Fiber C No No Inside Pole  134.0000 - 2 No Ice 0.0000 0.001
1.5000 1/2" Ice 0.0000 0.001

1" lce 0.0000 0.001

Coax C No No Inside Pole  124.0000 - 12 No Ice 0.0000 0.001
1.5000 112" Ice 0.0000 0.001

1" lce 0.0000 0.001

Hybrid Cc No No Inside Pole  124.0000 - 2 No Ice 0.0000 0.001
1.5000 1/2" Ice 0.0000 0.001

1" Ice 0.0000 0.001

hkk

LDF5-50A (7/8" C No No Inside Pole  114.0000 - 2 No Ice 0.0000 0.000
foam) 1.5000 1/2" Ice 0.0000 0.000

1" Ice 0.0000 0.000

LDF7-50A (15/8" C No No Inside Pole  114.0000 - 2 No lce 0.0000 0.001
foam) 1.5000 1/2" Ice 0.0000 0.001

1" fce 0.0000 0.001

LDF4-50A (1/2¢ C No No Inside Pole  114.0000 - 1 No lce 0.0000 0.000
foam) 1.5000 1/2" Ice 0.0000 0.000

1" Ice 0.0000 0.000
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Feed Line/Linear Appurtenances Section Areas J
Tower Tower Face Ar Ar CaAa CrAa Weight
Sectio Elevation in Face Out Face
n ft 2 i i ft? K
L1 164.0000- A 0.000 0.000 0.000 0.000 0.000
131.5000 B 0.000 0.000 0.000 0.000 0.000
o 0.000 0.000 16.125 0.000 0.844
L2 131.5000- A 0.000 0.000 0.000 0.000 0.000
119.2900 B 0.000 0.000 0.000 0.000 0.000
c 0.000 0.000 15.751 0.000 0.724
L3 119.2900- A 0.000 0.000 0.000 0.000 0.000
78.7900 B 0.000 0.000 0.000 0.000 0.000
c 0.000 0.000 52.245 0.000 2.815
L4 78.7900-39.8800 A 0.000 0.000 0.000 0.000 0.000
B 0.000 0.000 0.000 0.000 0.000
o] 0.000 0.000 53.994 0.000 2.730
L5 39.8800-1.5000 A 0.000 0.000 0.000 0.000 0.000
B 0.000 0.000 0.000 0.000 0.000
C 0.000 0.000 62.060 0.000 2.719
Feed Line/Linear Appurtenances Section Areas - With Ice
Tower Tower Face Ice Ar Ar CaAn CrAa Weight
Sectio Elevation or Thickness In Face Out Face
n ft Leg in fi? ft? ft? i K
L1 164.0000- A 2.178 0.000 0.000 0.000 0.000 0.000
131.5000 B 0.000 0.000 0.000 0.000 0.000
C 0.000 0.000 33.768 0.000 1.324
L2 131.5000- A 2.143 0.000 0.000 0.000 0.000 0.000
119.2900 B 0.000 0.000 0.000 0.000 0.000
C 0.000 0.000 32.770 0.000 1.183
L3 119.2900- A 2.092 0.000 0.000 0.000 0.000 0.000
78.7900 B 0.000 0.000 0.000 0.000 0.000
c 0.000 0.000 108.696 0.000 4.339
L4 78.7900-39.8800 A 1.988 0.000 0.000 0.000 0.000 0.000
B 0.000 0.000 0.000 0.000 0.000
o] 0.000 0.000 114.277 0.000 4.289
L5 39.8800-1.5000 A 1.793 0.000 0.000 0.000 0.000 0.000
B 0.000 0.000 0.000 0.000 0.000
o 0.000 0.000 134,806 0.000 4.458
Feed Line Center of Pressure
Section Elevation CPx CP; CPx CP;
Ice ice
ft in in in in
L1 164.0000- 0.0000 4,1185 0.0000 3.9189
131.5000
L2 131.5000- 0.0000 8.4959 0.0000 7.4529
119.2900
L3 119.2900-78.7900 0.0000 8.6655 0.0000 7.6904
L4 78.7900-39.8800 0.0000 9.4059 0.0000 8.4977
L5 39.8800-1.5000 0.0000 10.7039 0.0000 9.7442

Note: For pole sections, center of pressure calculations do not consider feed line shielding.
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Shielding Factor Ka
Tower Feed Line Description Feed Line Ka K
Section | Record No. Segment Elev. No Ice Ice
L1 12| LDF7-50A (15/8"foam)| 131.50 - 144.00 1.0000 1.0000
L1 13| HCS 6X12 4AWG(1-5/8")] 131.50 - 144.00 1.0000 1.0000
L2 12| LDF7-50A (15/8" foam)| 118.29-131.50 1.0000 1.0000
L2 13| HCS 6X12 4AWG(1-5/8")] 119.29 - 131.50 1.0000 1.0000
L3 12| LDF7-50A (1 5/8" foam) 78.79 - 119.29 1.0000 1.0000
L3 13| HCS 6X12 4AWG(1-5/8") 78.79 - 119.29 1.0000 1.0000
L3 26 LDF5-50A (7/8" foam) 78.79 - 51.50 1.0000 1.0000
L4 12| LDF7-50A (1 5/8" foam) 39.88 - 78.79 1.0000 1.0000
L4 13| HCS 6X12 4AWG(1-5/8") 39.88 - 78.79 1.0000 1.0000
L4 26 LDF5-50A (7/8" foam) 39.88 - 51.50 1.0000 1.0000
Discrete Tower Loads
Description Face Offset Offsets:  Azimuth Placement CrAa CrAn Weight
or Type Horz Adjustmen Front Side
Leg Lateral t
Vert
ft ft fi2 ft? K
ft o
ft
4'x4" Pipe Mount A FromLeg  0.5000 0.000 160.0000 Nolce 1.0956 1.0956 0.044
0.000 1/2" 1.5766 1.5766 0.057
0.000 lce 1.8403 1.8403 0.073
1" Ice
4'x4" Pipe Mount B FromLeg 0.5000 0.000 160.0000 Nolce 1.0956 1.0956 0.044
0.000 1/2" 1.5766 1.5766 0.057
0.000 Ice 1.8403 1.8403 0.073
1" Ice
4'x4" Pipe Mount C FromLeg 0.5000 0.000 160.0000 Nolce 1.0956 1.0956 0.044
0.000 1/2" 1.5766 1.5766 0.057
0.000 Ice 1.8403 1.8403 0.073
1" Ice
12' x 3" Dia Omni A From Leg  4.0000 0.000 164.0000 Nolce 3.6000 3.6000 0.040
0.000 1/2" 4.8300 4.8300 0.060
5.000 Ice 6.0800 6.0800 0.090
1" Ice
12' x 3" Dia Omni B From Leg  4.0000 0.000 164.0000 Nolce 3.6000 3.6000 0.040
0.000 172" 4.8300 4.8300 0.060
5.000 Ice 6.0800 6.0800 0.090
1" lce
12' x 3" Dia Omni ] From Leg  4.0000 0.000 164.0000 Nolce 3.6000 3.6000 0.040
0.000 1/2" 4.8300 4.8300 0.060
5.000 Ice 6.0800 6.0800 0.090
1" Ice
12' x 3" Dia Omni C FromLeg  4.0000 0.000 164.0000 Nolce 3.6000 3.6000 0.040
0.000 1/2" 4.8300 4.8300 0.060
5.000 lce 6.0800 6.0800 0.090
1" Ice
Camera B FromLeg  4.0000 0.000 164.0000 Nolce 3.0000 3.0000 0.100
0.000 1/2" 4.0000 4.0000 0.150
2.000 Ice 5.0000 5.0000 0.200
1" Ice
SC479-HF1LDF A FromLeg 4.0000 0.000 164.0000 Nolce 4.6299 4.6299 0.034
0.000 172" 6.5062 6.5062 0.070
5.000 Ice 7.9979 7.9979 0.115
1" Ice
SC229-SFXLDF B FromLeg  4.0000 0.000 164.0000 Nolce 5.9500 5.9500 0.032
0.000 1/2" 7.9667 7.9667 0.075
5.000 Ice 10.0000  10.0000 0.130
1" Ice
SC479-HF1LDF c FromLeg 4.0000 0.000 164.0000 Nolce 4.6299 4,6299 0.034
0.000 1/2" 6.5062 6.5062 0.070
5.000 Ice 7.9979 7.9979 0.115
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Description Face Offset Offsets:  Azimuth Placement CaAa CrAs Weight
or Type Horz Adjustmen Front Side
Leg Lateral t
Vert
it ft 2 f? K
ﬂ. e
ft
1" Ice
432E-831-01-T A FromLeg  4.0000 0.000 164.0000 Nolce 1.2000 0.7500 0.025
0.000 1/2" 1.3370 0.8620 0.037
5.000 lce 1.4815 0.9815 0.050
1" lce
Low Profile Platform Cc None 0.000 164.0000 Nolce 157000 15.7000 1.300
1/2"  20.1000  20.1000 1.760
Ice 24,5000 24.5000 2.220
1" Ice
LLPX310R W/ Mount Pipe A FromLeg  4.0000 0.000 154.0000 Nolce 3.8800 2.3600 0.057
0.000 1/2" 4.2900 2.7300 0.091
0.000 Ice 4.7200 3.1200 0.133
1" lce
LLPX310R W/ Mount Pipe B From Leg  4.0000 0.000 154.0000 Nolce 3.8800 2.3600 0.057
0.000 1/2" 4.2900 2.7300 0.091
0.000 Ice 4.7200 3.1200 0.133
1" lce
LLPX310R W/ Mount Pipe  C FromLeg  4.0000 0.000 154.0000 Nolce 3.8800 2.3600 0.057
0.000 1/2" 4.2900 2.7300 0.091
0.000 lce 4.7200 3.1200 0.133
1" lce
RRH FD R6 A FromLeg 4.0000 0.000 154.0000 Nolce 1.8000 0.7800 0.030
0.000 172" 1.9900 0.9200 0.040
-2.500 Ice 2.1800 1.0700 0.060
1" Ice
RRH FD R6 B FromLeg  4.0000 0.000 154.0000 Nolice 1.8000 0.7800 0.030
0.000 172" 1.9900 0.9200 0.040
-2.500 Ice 2.1800 1.0700 0.060
1" Ice
RRH FD R6 (o} FromLeg  4.0000 0.000 154.0000 Nolce 1.8000 0.7800 0.030
0.000 1/2" 1.9900 0.9200 0.040
-2.500 Ice 2.1800 1.0700 0.060
1" Ice
Clearwire ODU A FromLeg  4.0000 0.000 154.0000 Nolce 1.6700 0.2946 0.012
0.000 1/2" 1.8331 0.4028 0.021
0.000 lce 2.0037 0.5140 0.032
1" Ice
Clearwire ODU C FromLeg  4.0000 0.000 154.0000 Nolce 1.6700 0.2946 0.012
0.000 1/2" 1.8331 0.4028 0.021
0.000 Ice 2.0037 0.5140 0.032
1" Ice
APXVSPP18-C-A20_TIA A FromLeg  4.0000 0.000 154.0000 Nolce 8.2619 7.4708 0.095
w/ Mount Pipe 0.000 172" 8.8215 8.6564 0.166
0.000 Ice 9.3462 9.5559 0.244
1" lce
P40-16-XLPP-RR-A w/ B FromLeg  4.0000 0.000 154.0000 Nolce 8.2425 4.8250 0.073
Mount Pipe 0.000 1/2" 8.7006 5.5706 0.136
0.000 lce 9.1551 6.2654 0.205
1" Ice
APXVSPP18-C-A20_TIA Cc FromLeg  4.0000 0.000 154.0000 Nolce 8.2619 7.4708 0.095
w/ Mount Pipe 0.000 172" 8.8215 8.6564 0.166
0.000 Ice 9.3462 9.5559 0.244
1" Ice
FD RRH 4x45 1900 A FromLeg 4.0000 0.000 154.0000 Nolce 2.3199 2.2384 0.060
0.000 1/2" 2.5246 2.4409 0.083
0.000 Ice 2.7367 2.6509 0.109
1" Ice
FD RRH 4x45 1900 B FromLeg 4.0000 0.000 154.0000 Nolce 2.3199 2.2384 0.060
0.000 1/2" 2.5246 2.4409 0.083
0.000 lce 2.7367 2.6509 0.109
1" Ice
FD RRH 4x45 1900 c FromLeg 4.0000 0.000 154.0000 Nolce 2.3199 2.2384 0.060
0.000 1/2" 2.5246 2.4409 0.083
0.000 fce 2.7367 2.6509 0.109
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Description Face Offset Offsets:  Azimuth Placement CsAn ChAa Weight
or Type Horz Adjustmen Front Side
Leg Lateral t
Vert
ft ft i i K
ft o
ft
1" Ice
FD-RRH-2x50-800 A FromlLeg 4.0000 0.000 154.0000 Nolce 1.3617 3.0083 0.053
0.000 172" 1.5187 3.2231 0.077
0.000 lce 1.6831 3.4454 0.104
1" Ice
FD-RRH-2x50-800 B FromLeg 4.0000 0.000 154.0000 Nolce 1.3617 3.0083 0.053
0.000 1/2" 1.5187 3.2231 0.077
0.000 Ice 1.6831 3.4454 0.104
1" Ice
FD-RRH-2x50-800 C From Leg  4.0000 0.000 154.0000 Nolce 1.3617 3.0083 0.053
0.000 172" 1.5187 3.2231 0.077
0.000 Ice 1.6831 3.4454 0.104
1" Ice
GPS C FromLeg  4.0000 0.000 154.0000 Nolce  1.0000 1.0000 0.010
0.000 1/2" 1.5000 1.5000 0.010
3.000 lce 2.0000 2.0000 0.020
1" Ice
APXVTM14-C-120_TIA w/ A FromLeg 4.0000 0.000 154.0000 Nolce 6.5799 4.9591 0.077
Mount Pipe 0.000 12" 7.0306 5.7544 0.132
0.000 Ice 7.4733 6.4723 0.193
1" Ice
APXVTM14-C-120_TIA w/ B Fromleg 4.0000 0.000 154.0000 Nolce 6.5799 4.9591 0.077
Mount Pipe 0.000 172" 7.0306 5.7544 0.132
0.000 Ice 7.4733 6.4723 0.193
1" Ice
APXVTM14-C-120_TIA w/ C FromLeg  4.0000 0.000 154.0000 Nolce 6.5789 4.9591 0.077
Mount Pipe 0.000 1/2" 7.0306 5.7544 0.132
0.000 Ice 7.4733 6.4723 0.193
1" Ice
TD-RRH8x20-25 A From Leg  4.0000 0.000 154.0000 No lce 4.0455 1.5345 0.070
0.000 172" 4.2975 1.7142 0.097
0.000 Ice 4.5570 1.9008 0.128
1" Ice
TD-RRH8x20-25 B FromlLeg 4.0000 0.000 154.0000 Nolce 4.0455 1.5345 0.070
0.000 172" 4.2975 1.7142 0.097
0.000 Ice 4.5570 1.9008 0.128
1" Ice
TD-RRH8x20-25 C From Leg  4.0000 0.000 154.0000 Nolce 4.0455 1.5345 0.070
0.000 172" 4.2975 1.7142 0.097
0.000 Ice 4.5570 1.9008 0.128
1" Ice
Valmont Uni-Tri Bracket A FromLeg  4.0000 0.000 154.0000 Nolce 1.7500 1.7500 0.290
0.000 172" 1.9400 1.9400 0.310
-2.500 Ice 2.1300 2.1300 0.320
1" Ice
Low Profile Platform C None 0.000 154.0000 No lce 15.7000 15.7000 1.300
1/2"  20.1000  20.1000 1.760
Ice 245000 24.5000 2.220
1" lce
AIR 3246 B66 w/ Mount A FromLeg 4.0000 0.000 144.0000 Nolce 8.1769 6.5590 0.201
Pipe 0.000 1/2" 8.6563 7.3933 0.272
0.000 Ice 9.1243 8.1279 0.349
1" Ice
AIR 3246 B66 w/ Mount B From Leg  4.0000 0.000 144.0000 Nolce 8.1769 6.5590 0.201
Pipe 0.000 1/2" 8.6563 7.3933 0.272
0.000 Ice 9.1243 8.1279 0.349
1" Ice
AIR 3246 B66 w/ Mount C From Leg  4.0000 0.000 144.0000 Nolce 8.1769 6.5590 0.201
Pipe 0.000 1/2" 8.6563 7.3933 0.272
0.000 Ice 9.1243 8.1279 0.349
1" Ice
AIR 32 w/ Mount Pipe A FromLeg 4.0000 0.000 144.0000 Nolce 6.7072 6.0286 0.126
0.000 1/2" 7.1410 6.7836 0.186
0.000 Ice 7.5737 7.4874 0.254
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Description Face Offset Offsets:  Azimuth Placement Caha Cahn Weight
or Type Horz Adjustmen Front Side
Leg Lateral t
Vert
ft ft fi2 ft? K
ft e
ft
1" Ice
AIR 32 w/ Mount Pipe B FromLeg  4.0000 0.000 144.0000 Nolce 6.7072 6.0286 0.126
0.000 172" 7.1410 6.7836 0.186
0.000 lce 7.5737 7.4874 0.254
1" Ice
AIR 32 w/ Mount Pipe C From Leg  4.0000 0.000 144.0000 Nolce 6.7072 6.0286 0.126
0.000 172" 7.1410 6.7836 0.186
0.000 Ice 7.5737 7.4874 0.254
1" Ice
APXVAARR24_43-U- A From Leg  4.0000 0.000 144.0000 Nolce 20.4801 11.0240 0.186
NA20_TIA w/ Mount Pipe 0.000 1/2" 212306 12.5496 0.322
0.000 Ice 21.9900  14.0992 0.469
1" Ice
APXVAARR24_43-U- B From Leg  4.0000 0.000 144.0000 Nolce 20.4801 11.0240 0.186
NA20_TIA w/ Mount Pipe 0.000 1/2" 212306 12.5496 0.322
0.000 Ice 21.9900 14.0992 0.469
1" Ice
APXVAARR24_43-U- c FromLeg  4.0000 0.000 144.0000 Nolce 20.4801 11.0240 0.186
NA20_TIA w/ Mount Pipe 0.000 1/2" 212306  12.5496 0.322
0.000 Ice 21.9900  14.0992 0.469
1" Ice
RADIO 4449 B12/B71 A From Leg  4.0000 0.000 144.0000 Nolce 1.6500 1.1625 0.074
0.000 1/2" 1.8104 1.3012 0.090
0.000 lce 1.9781 1.4473 0.109
1" Ice
RADIO 4449 B12/B71 B FromLeg  4.0000 0.000 144.0000 Nolce 1.6500 1.1625 0.074
0.000 1/2" 1.8104 1.3012 0.090
0.000 lce 1.9781 1.4473 0.109
1" lce
RADIO 4449 B12/B71 o] From Leg  4.0000 0.000 144.0000 Nolce 1.6500 1.1625 0.074
0.000 1/2" 1.8104 1.3012 0.090
0.000 Ice 1.9781 1.4473 0.109
1" lce
TMA (10" x 8" x 3") A FromLeg  4.0000 0.000 144.0000 Nolce 0.6667 0.2600 0.025
0.000 1/2" 0.7704 0.3300 0.031
0.000 Ice 0.8815 0.4100 0.038
1" Ice
TMA (10" x 8" x 3") B From Leg  4.0000 0.000 144.0000 Nolice 0.6667 0.2600 0.025
0.000 1/2" 0.7704 0.3300 0.031
0.000 Ice 0.8815 0.4100 0.038
1" Ice
TMA (10" x 8" x 3") C From Leg  4.0000 0.000 144.0000 Nolice 0.6667 0.2600 0.025
0.000 1/2" 0.7704 0.3300 0.031
0.000 Ice 0.8815 0.4100 0.038
1" Ice
Low Profile Platform o] None 0.000 144.0000 Nolce 15.7000  15.7000 1.300
1/2"  20.1000 20.1000 1.760
lce 245000 24.5000 2.220
1" lce
2.375" OD x 16' Mount A None 0.000 144.0000 Nolce 3.8000 3.8000 0.058
Pipe 172" 5.4281 5.4281 0.086
Ice 7.0729 7.0729 0.125
1" Ice
2.375" OD x 16' Mount B None 0.000 144.0000 Nolce 3.8000 3.8000 0.058
Pipe 1/2" 5.4281 5.4281 0.086
Ice 7.0729 7.0729 0.125
1" ice
2.375" OD x 16" Mount C None 0.000 144.0000 Nolce 3.8000 3.8000 0.058
Pipe 1/2" 5.4281 5.4281 0.086
Ice 7.0729 7.0729 0.125
1" Ice
RRUS 11 A FromLeg  4.0000 0.000 138.0000 Nolce 2.7908 1.1923 0.051
0.000 172" 2.9984 1.3395 0.072
0.000 Ice 32134 1.4957 0.095
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Description Face Offset Offsets: Azimuth Placement CaAn CaAa Weight
or Type Horz Adjustmen Front Side
Leg Lateral t
Vert
ft ft ft? ft? K
ﬂ o
ft
1" Ice
RRUS 11 B From Leg  4.0000 0.000 138.0000 Nolce 2.7908 1.1923 0.051
0.000 1/2" 2.9984 1.3395 0.072
0.000 Ice 3.2134 1.4957 0.095
1" Ice
RRUS 11 C FromLeg  4.0000 0.000 138.0000 Nolce 2.7908 1.1923 0.051
0.000 1/2" 2.9984 1.3395 0.072
0.000 Ice 3.2134 1.4957 0.095
1" Ice
RRUS 32 A From Leg  4.0000 0.000 138.0000 Nolce 2.8571 1.7766 0.055
0.000 172" 3.0830 1.9677 0.077
0.000 Ice 3.3163 2.1658 0.103
1" Ice
RRUS 32 B From Leg  4.0000 0.000 138.0000 Nolce 2.8571 1.7766 0.055
0.000 1/2" 3.0830 1.9677 0.077
0.000 Ice 3.3163 2.1658 0.103
1" Ice
RRUS 32 C From Leg  4.0000 0.000 138.0000 Nolce 2.8571 1.7766 0.055
0.000 1/2" 3.0830 1.9677 0.077
0.000 Ice 3.3163 2.1658 0.103
1" Ice
DC6-48-60-18-8F B FromLeg  0.5000 0.000 138.0000 Nolce 1.2117 1.2117 0.033
0.000 1/2" 1.8924 1.8924 0.055
0.000 Ice 2.1051 2.1051 0.080
1" Ice
DC6-48-60-18-8F C FromLeg 0.5000 0.000 138.0000 Nolce 1.2117 1.2117 0.033
0.000 1/2" 1.8924 1.8924 0.055
0.000 Ice 2.1051 2.1051 0.080
1" Ice
Valmont Uni-Tri Bracket C None 0.000 138.0000 No lce 1.7500 1.7500 0.290
1/2" 1.9400 1.9400 0.310
Ice 2.1300 2.1300 0.320
1" lce
7770.00 w/ Mount Pipe A From Leg  4.0000 0.000 134.0000 Nolce 5.7460 4.2543 0.055
0.000 1/2" 6.1791 5.0137 0.103
0.000 Ice 6.6067 5.7109 0.157
1" lce
7770.00 w/ Mount Pipe B Fromleg 4.0000 0.000 134.0000 Nolce 5.7460 4.2543 0.055
0.000 172" 6.1791 5.0137 0.103
0.000 Ice 6.6067 5.7109 0.157
1" ice
7770.00 w/ Mount Pipe C FromlLeg 4.0000 0.000 134.0000 Nolce 5.7460 4.2543 0.055
0.000 1/2" 6.1791 5.0137 0.103
0.000 Ice 6.6067 5.7109 0.157
1" Ice
QS866512-2_TIA w/ Mount A FromLeg 4.0000 0.000 134.0000 Nolce 8.3708 8.4625 0.137
Pipe 0.000 1/2" 8.9314 9.6573 0.212
0.000 Ice 9.4571 10.5478 0.296
1" Ice
QS66512-2_TIA w/ Mount B FromLeg 4.0000 0.000 134.0000 Nolce 8.3708 8.4625 0.137
Pipe 0.000 172" 8.9314 9.6573 0.212
0.000 Ice 9.4571 10.5478 0.296
1" Ice
QS66512-2_TIA w/ Mount C FromLeg 4.0000 0.000 134.0000 Nolce 8.3708 8.4625 0.137
Pipe 0.000 1/2" 8.9314 9.6573 0.212
0.000 Ice 9.4571 10.5478 0.296
1" Ice
80010965_TIA w/ Mount A FromLeg  4.0000 0.000 134.0000 Nolce 14.0513 7.6284 0.136
Pipe 0.000 1/2"  14.6885 8.9027 0.233
0.000 Ice 15.3033 9.9625 0.338
1" Ice
80010965_TIA w/ Mount B FromLeg  4.0000 0.000 134.0000 Nolce 14.0513 7.6284 0.136
Pipe 0.000 1/2"  14.6885 8.9027 0.233
0.000 Ice 15.3033 9.9625 0.338
1" Ice
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Description Face Offset Offsets: Azimuth Placement CrAn CaAs Weight
or Type Horz Adjustmen Front Side
Leg Lateral t
Vert
ft ft fi? ft? K
ft o
ft
80010965_TIA w/ Mount o} FromLeg  4.0000 0.000 134.0000 No ice 14.0513 7.6284 0.136
Pipe 0.000 1/2" 14.6885 8.9027 0.233
0.000 Ice 15.3033 9.9625 0.338
1" Ice
HPA-65R-BUU-H6_TIA w/ A FromlLeg 4.0000 0.000 134.0000 Nolce 9.7235 7.1545 0.074
Mount Pipe 0.000 1/2"  10.2979 8.3411 0.149
0.000 Ice 10.8378 9.2445 0.233
1" Ice
HPA-65R-BUU-H6_TIA w/ B FromLeg 4.0000 0.000 134.0000 Nolce 9.7235 7.1545 0.074
Mount Pipe 0.000 1/2"  10.2979 8.3411 0.149
0.000 Ice 10.8378 9.2445 0.233
1" lce
HPA-65R-BUU-H6_TIA w/ (o} FromlLeg 4.0000 0.000 134.0000 Nolce 9.7235 7.1545 0.074
Mount Pipe 0.000 1/2"  10.2979 8.3411 0.149
0.000 Ice 10.8378 9.2445 0.233
1" Ice
(2) LGP21401 A FromLeg 4.0000 0.000 134.0000 Nolce 1.1040 0.3471 0.014
0.000 172" 1.2388 0.4422 0.021
0.000 Ice 1.3810 0.5444 0.030
1" lce
(2) LGP21401 B FromLeg 4.0000 0.000 134.0000 Nolce 1.1040 0.3471 0.014
0.000 172" 1.2388 0.4422 0.021
0.000 Ice 1.3810 0.5444 0.030
1" Ice
(2) LGP21401 C FromLeg 4.0000 0.000 134.0000 Nolce 1.1040 0.3471 0.014
0.000 1/2" 1.2388 0.4422 0.021
0.000 Ice 1.3810 0.5444 0.030
1" Ice
(2) TPX-070821 A FromLeg 4.0000 0.000 134.0000 Nolce 0.4688 0.1009 0.008
0.000 1/2" 0.5585 0.1471 0.011
0.000 Ice 0.6556 0.2020 0.016
1" Ice
(2) TPX-070821 B FromlLeg 4.0000 0.000 134.0000 No lce 0.4688 0.1009 0.008
0.000 172" 0.5585 0.1471 0.011
0.000 Ice 0.6556 0.2020 0.016
1" Ice
(2) TPX-070821 C FromLeg 4.0000 0.000 134.0000 Nolce 0.4688 0.1009 0.008
0.000 1/2" 0.5585 0.1471 0.011
0.000 Ice 0.6556 0.2020 0.016
1" Ice
(2) RRUS 32 A FromLeg 4.0000 0.000 134.0000 Nolce 2.8571 1.7766 0.055
0.000 1/2" 3.0830 1.9677 0.077
0.000 Ice 3.3163 2.1658 0.103
1" Ice
(2) RRUS 32 B FromLeg 4.0000 0.000 134.0000 No lce  2.8571 1.7766 0.055
0.000 1/2" 3.0830 1.9677 0.077
0.000 Ice 3.3163 2.1658 0.103
1" Ice
(2) RRUS 32 C FromLeg  4.0000 0.000 134.0000 Nolce 2.8571 1.7766 0.055
0.000 1/2" 3.0830 1.9677 0.077
0.000 Ice 3.3163 2.1658 0.103
1" Ice
RRUS 4478 B14 A FromLeg 4.0000 0.000 134.0000 Nolce 20212 1.2459 0.059
0.000 1/2" 2.1999 1.3960 0.077
0.000 Ice 2.3860 1.5536 0.097
1" Ice
RRUS 4478 B14 B FromLeg 4.0000 0.000 134.0000 Nolce 2.0212 1.2459 0.059
0.000 172" 2.1999 1.3960 0.077
0.000 Ice 2.3860 1.5536 0.097
1" Ice
RRUS 4478 B14 C FromLeg 4.0000 0.000 134.0000 Nolce 2.0212 1.2459 0.059
0.000 172" 2.1999 1.3960 0.077
0.000 Ice 2.3860 1.5536 0.097
1" Ice
DC6-48-60-18-8F Cc FromLeg 4.0000 0.000 134.0000 Nolce 1.2117 1.2117 0.033
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Description Face Offset Offsets:  Azimuth Placement CaAa CaAa Weight
or Type Horz Adjustmen Front Side
Leg Lateral t
Vert
ft ft fi? i K
ft a
ft
0.000 172" 1.8924 1.8924 0.055
0.000 Ice 2.1051 2.1051 0.080
1" Ice
16' Low Profile Platform C None 0.000 134.0000 Nolce 40.0000 40.0000 1.875
1/2"  60.0000  50.0000 3.000
Ice 60.0000  60.0000 4,125
1" Ice
DB844G65ZAXY w/ Mount A From Leg  4.0000 0.000 124.0000 Nolce 4.5782 4.8023 0.034
Pipe 0.000 1/2" 4.9555 5.4160 0.080
0.000 Ice 5.3404 6.0401 0.132
1" lce
DB844G65ZAXY w/ Mount B FromLeg 4.0000 0.000 124.0000 Nolce 4.5782 4.8023 0.034
Pipe 0.000 1/2" 4.9555 5.4160 0.080
0.000 Ice 5.3404 6.0401 0.132
1" Ice
DB844G65ZAXY w/ Mount  C FromLeg  4.0000 0.000 124.0000 Nolce 4.5782 4.8023 0.034
Pipe 0.000 1/2" 4.9555 5.4160 0.080
0.000 Ice 5.3404 6.0401 0.132
1" Ice
DB844G65ZAXY w/ Mount A FrombLeg 4.0000 0.000 124.0000 Nolce 4.5782 4.8023 0.034
Pipe 0.000 1/2" 4.9555 5.4160 0.080
0.000 Ice 5.3404 6.0401 0.132
1" Ice
DB844G65ZAXY w/ Mount B FromLeg 4.0000 0.000 124.0000 Nolce 4.5782 4.8023 0.034
Pipe 0.000 172" 4.9555 5.4160 0.080
0.000 Ice 5.3404 6.0401 0.132
1" Ice
DB844G65ZAXY w/ Mount  C From Leg  4.0000 0.000 124.0000 Nolce 4.5782 4.8023 0.034
Pipe 0.000 1/2" 4.9555 5.4160 0.080
0.000 Ice 5.3404 6.0401 0.132
1" Ice
(2) QS6656-5D_TIA w/ A FromLeg 4.0000 0.000 124.0000 Nolce 8.3708 8.4625 0.114
Mount Pipe 0.000 1/2" 8.9314 9.6573 0.189
0.000 Ice 9.4571 10.5478 0.273
1" Ice
(2) QS6656-5D_TIA w/ B From Leg  4.0000 0.000 124.0000 Nolce 8.3708 8.4625 0.114
Mount Pipe 0.000 1/2" 8.9314 9.6573 0.189
0.000 Ice 9.4571 10.5478 0.273
1" Ice
(2) QS6656-5D_TIA w/ C From Leg  4.0000 0.000 124.0000 Nolce 8.3708 8.4625 0.114
Mount Pipe 0.000 1/2" 8.9314 9.6573 0.189
0.000 Ice 9.4571 10.5478 0.273
1" Ice
AS-005245 Dual Bracket A From Leg  4.0000 0.000 124.0000 Nolce 0.0000 0.0000 0.000
0.000 1/2" 0.0000 0.0000 0.000
0.000 Ice 0.0000 0.0000 0.000
1" Ice
AS-005245 Dual Bracket B From Leg  4.0000 0.000 124.0000 Nolce 0.0000 0.0000 0.000
0.000 1/2" 0.0000 0.0000 0.000
0.000 Ice 0.0000 0.0000 0.000
1" Ice
AS-005245 Dual Bracket C FromLeg 4.0000 0.000 124.0000 Nolce 0.0000 0.0000 0.000
0.000 1/2" 0.0000 0.0000 0.000
0.000 lce 0.0000 0.0000 0.000
1" Ice
CBRS w/ Mount Pipe A From Leg  4.0000 0.000 124.0000 Nolce 1.7135 1.1683 0.032
0.000 1/2" 1.9342 1.4373 0.050
0.000 Ice 2.1662 1.7226 0.072
1" Ice
CBRS w/ Mount Pipe B From Leg  4.0000 0.000 124.0000 Nolce 1.7135 1.1683 0.032
0.000 1/2" 1.9342 1.4373 0.050
0.000 Ice 2.1662 1.7226 0.072
1" Ice
CBRS w/ Mount Pipe c From Leg  4.0000 0.000 124.0000 Nolce 1.7135 1.1683 0.032
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Description Face Offset Offsets:  Azimuth Placement CaAn CrAs Weight
or Type Horz  Adjustmen Front Side
Leg Lateral t
Vert
ft ft ft? i K
# o
ft
0.000 172" 1.9342 1.4373 0.050
0.000 Ice 2.1662 1.7226 0.072
1" Ice
B2/B66A RRH-BR049 A FromLeg  4.0000 0.000 124.0000 Nolce 1.8750 1.0125 0.070
0.000 1/2" 2.0454 1.1445 0.087
0.000 Ice 2.2231 1.2840 0.106
1" Ice
B2/B66A RRH-BR049 B From Leg  4.0000 0.000 124.0000 Nolce 1.8750 1.0125 0.070
0.000 172" 2.0454 1.1445 0.087
0.000 Ice 2.2231 1.2840 0.106
1" Ice
B2/B66A RRH-BR049 C FromLeg  4.0000 0.000 124.0000 Nolce 1.8750 1.0125 0.070
0.000 172" 2.0454 1.1445 0.087
0.000 Ice 2.2231 1.2840 0.106
1" lce
B5/B13 RRH-BR04C A FromLeg  4.0000 0.000 124.0000 Nolce 1.8750 1.0125 0.070
0.000 1/2" 2.0454 1.1445 0.087
0.000 lce 2.2231 1.2840 0.106
1" Ice
B5/813 RRH-BR04C B From Leg  4.0000 0.000 124.0000 Nolce 1.8750 1.0125 0.070
0.000 172" 2.0454 1.1445 0.087
0.000 Ice 22231 1.2840 0.106
1" Ice
B5/B13 RRH-BR04C C FromLeg  4.0000 0.000 124.0000 Nolce 1.8750 1.0125 0.070
0.000 172" 2.0454 1.1445 0.087
0.000 Ice 2.2231 1.2840 0.106
1" Ice
CBRS A FromLeg  4.0000 0.000 124.0000 No ice  1.5339 0.7466 0.023
0.000 172" 1.6906 0.8657 0.035
0.000 Ice 1.8548 0.9917 0.049
1" Ice
CBRS B FromLeg  4.0000 0.000 124.0000 Nolce 1.5339 0.7466 0.023
0.000 172" 1.6906 0.8657 0.035
0.000 lce 1.8548 0.9917 0.049
1" Ice
CBRS Cc FromLeg  4.0000 0.000 124.0000 Nolce 1.5339 0.7466 0.023
0.000 172" 1.6906 0.8657 0.035
0.000 Ice 1.8548 0.9917 0.049
1" Ice
OVP BOX A FromLeg  4.0000 0.000 124.0000 Nolce 4.0498 2.9585 0.032
0.000 1/2" 4.3079 3.1916 0.068
0.000 Ice 45735 3.4322 0.107
1" Ice
OVP BOX B FromLeg  4.0000 0.000 124.0000 Nolce 4.0498 2.9585 0.032
0.000 172" 4.3079 3.1916 0.068
0.000 Ice 45735 3.4322 0.107
1" Ice
14' Low Profile Platform C None 0.000 124.0000 Nolce 35.0000 35.0000 1.300
1/2"  40.0000 40.0000 2.100
Ice 45,0000  45.0000 2.900
1" Ice
DB586-Y C FromLeg 4.0000 0.000 114.0000 Nolce 1.0144 1.0144 0.008
0.000 172" 1.2816 1.2816 0.017
-2.500 lce 1.5582 1.5582 0.028
1" Ice
DB586-Y C FromLeg 4.0000 0.000 114.0000 Nolice 1.0144 1.0144 0.008
0.000 1/2" 1.2816 1.2816 0.017
2.500 Ice 1.5582 1.5582 0.028
1" Ice
Comprod 531-70HD C FromLeg 4.0000 0.000 114.0000 Nolce 4.9800 4.9800 0.037
0.000 1/2" 6.2250 6.2250 0.046
0.000 Ice 7.4700 7.4700 0.055
1" Ice
ANT150F2 Cc From Leg  4.0000 0.000 114.0000 Nolce 1.2940 1.2940 0.013
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Description Face Offset Offsets:  Azimuth Placement CaAa Caha Weight

or Type Horz  Adjustmen Front Side
Leg Lateral t
Vert
ft ft 12 ft?
ﬂ L]
ft
0.000 172" 1.5980 1.5980 0.023
2.500 Ice 1.9112 1.9112 0.037
1" lce
Tower Top Amplifier C FromLeg  4.0000 0.000 114.0000 Nolice 0.0000 0.0000 0.000
0.000 172" 0.0000 0.0000 0.000
0.000 Ice 0.0000 0.0000 0.000
1" Ice
Low Profile Platform C None 0.000 114.0000 Nolce 157000  15.7000 1.300
1/2" 201000  20.1000 1.760
lce 245000 24.5000 2.220
1" Ice
GPS A FromLeg  1.5000 0.000 51.5000 Nolce  1.0000 1.0000 0.010
0.000 1/2" 1.5000 1.5000 0.010
0.000 Ice 2.0000 2.0000 0.020
1" Ice
GPS B FromLeg  1.5000 0.000 51.5000 Nolce  1.0000 1.0000 0.010
0.000 1/2" 1.5000 1.5000 0.010
0.000 Ice 2.0000 2.0000 0.020
1" Ice
GPS o] FromLeg  1.5000 0.000 51.5000 Nolce  1.0000 1.0000 0.010
0.000 1/2" 1.5000 1.5000 0.010
0.000 lce 2.0000 2.0000 0.020
1" Ice
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 ° . ft ft fe K
4 ft standard A Paraboloid wio From 1.0000 0.000 160.0000 4.0000 Nolce 125700  0.100
Radome Leg 0.000 1/2" Ilce 13.1000 0.180
0.000 1"lce 13.6200 0.250
4 ft standard B Paraboloid w/o From 1.0000 0.000 160.0000 4.0000 Nolce 125700 0.100
Radome Leg  0.000 1/2"Ice 13.1000  0.180
0.000 1"lce 13.6200 0.250
2 ft standard C Paraboloid wio From 1.0000 0.000 160.0000 2.0000 Nolce 3.1400 0.014
Radome Leg  0.000 1/2" Ice  3.4100 0.058
0.000 1"lce  3.6800 0.102
A-ANT-23G-2-C A Paraboloid wo From 3.1000 0.000 154.0000 2.1750 Nolce 3.7200 0.010
Radome Leg  0.000 1/2"lce  4.0100 0.020
2.000 1"lce  4.3000 0.030
A-ANT-23G-2-C  C Paraboloid wio From 3.8000 0.000 154.0000 2.1750 Nolce 3.7200 0.010
Radome Leg  0.000 1/2"ice  4.0100 0.020
2.000 1" lce  4.3000 0.030

Tower Pressures - No Ice
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Section z Kz qz Ag F AF AR A[Eg Leg CAAA CAAA
Elevation a % in Out
c Face Face
ft ft ksf 2 e ft? ft? ft? ft? f2

L1 164.0000- | 147.4975| 1.374| 0.034| 137.95| A 0.000| 137.953| 137.953| 100.00 0.000 0.000

131.5000 3| B 0.000| 137.953 100.00 0.000 0.000

C 0.000| 137.953 100.00 16.125 0.000

12 131.5000- | 125.3443 | 1.327 | 0.033| 56.545| A 0.000 56.545 56.545| 100.00 0.000 0.000

119.2900 B 0.000 56.545 100.00 0.000 0.000

C 0.000 56.545 100.00 15.751 0.000

L3 119.2900-| ©8.8148 | 1.262| 0.031| 202.27| A 0.000| 202.275| 202.275| 100.00 0.000 0.000

78.7900 5| B 0.000| 202.275 100.00 0.000 0.000

C 0.000| 202.275 100.00 52.245 0.000

L478.7900-| 59.3022| 1.134| 0.028 | 216.65| A 0.000| 216.653| 216.653| 100.00 0.000 0.000

39.8800 3| B 0.000| 216.653 100.00 0.000 0.000

C 0.000| 216.653 100.00 53.994 0.000

L539.8800-| 21.0594| 0.912| 0.023| 234.43| A 0.000| 234.431| 234.431| 100.00 0.000 0.000

1.5000 1] B 0.000| 234.431 100.00 0.000 0.000

C 0.000| 234.431 100.00 62.060 0.000

Tower Pressure - With Ice

GH = 1.100
Section z Kz q: tz AG F Ar AR Aleg Leg CAAA CAAA
Elevation a % in Out
c Face Face
ft ft ksf in ft? e 2 f? lisd Jind
L1 164.0000-| 147.4975| 1.374| 0.008| 2.1779| 149.749| A 0.000| 149.749] 149.749] 100.00 0.000 0.000
131.5000 B 0.000| 149.749 100.00 0.000 0.000
C 0.000| 149.749 100.00 33.768 0.000
L2 131.5000-| 125.3443| 1.327| 0.008| 2.1427| 60.905( A 0.000 60.905 60.905| 100.00 0.000 0.000
119.2900 B 0.000 60.905 100.00 0.000 0.000
C 0.000 60.905 100.00 32.770 0.000
L3 119.2900-| 98.8148| 1.262| 0.008| 2.0923| 216.738| A 0.000| 216.738| 216.738| 100.00 0.000 0.000
78.7900 B 0.000| 216.738 100.00 0.000 0.000
C 0.000| 216.738 100.00f 108.696 0.000
L4 78.7900-| 59.3022| 1.134| 0.007| 1.9882| 230.222| A 0.000| 230.222| 230.222| 100.00 0.000 0.000
39.8800 B 0.000|] 230.222 100.00 0.000 0.000
C 0.000] 230.222 100.00| 114.277 0.000
L539.8800-| 21.0594| 0.912] 0.006| 1.7926| 247.148| A 0.000] 247.148| 247.148| 100.00 0.000 0.000
1.5000 B 0.000] 247.148 100.00 0.000 0.000
C 0.000] 247.148 100.00| 134.806 0.000
| Tower Pressure - Service
Gu = 1.100
Section z Kz q: Ag F Ar Ar Aleg Leg CrAs CrAs
Elevation a % in Out
c Face Face
ft ft ksf lisd e ft? ft? ft? ft? ft?
L1 164.0000- | 147.4975| 1.374| 0.011| 137.95| A 0.000| 137.953| 137.953| 100.00 0.000 0.000
131.5000 3| B 0.000| 137.953 100.00 0.000 0.000
C 0.000| 137.953 100.00 16.125 0.000
L2 131.5000- | 125.3443 | 1.327 | 0.010| 56.545| A 0.000 56.545 56.545| 100.00 0.000 0.000
119.2900 B 0.000 56.545 100.00 0.000 0.000
C 0.000 56.545 100.00 15.751 0.000
L3 119.2900-| 98.8148 | 1.262| 0.010| 202.27 | A 0.000| 202.275| 202.275| 100.00 0.000 0.000
78.7900 5| B 0.000| 202.275 100.00 0.000 0.000
C 0.000| 202.275 100.00 52.245 0.000
L4 78.7900- | 59.3022| 1.134| 0.009| 21665| A 0.000| 216.653| 216.653| 100.00 0.000 0.000
39.8800 3| B 0.000| 216.653 100.00 0.000 0.000
C 0.000| 216.653 100.00 53.994 0.000
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Section z Kz q: F Ar Agr A[gg Leg CaAa Caha
Elevation a % in Out
c Face Face
ft ksf e fi? ft? ft? ft? ft?
1L539.8800-| 21.0594| 0.912| 0.007 | 23443 | A 0.000| 234.431| 234.431| 100.00 0.000 0.000
1.5000 11 B 0.000 | 234.431 100.00 0.000 0.000
C 0.000 | 234.431 100.00 62.060 0.000
| Load Combinations
Comb. Description
No.
1 Dead Only
2 1.2 Dead+1.6 Wind 0 deg - No lce
3 0.9 Dead+1.6 Wind 0 deg - No Ice
4 1.2 Dead+1.6 Wind 30 deg - No Ice
5 0.9 Dead+1.6 Wind 30 deg - No Ice
6 1.2 Dead+1.6 Wind 60 deg - No Ice
7 0.9 Dead+1.6 Wind 60 deg - No Ice
8 1.2 Dead+1.6 Wind 90 deg - No Ice
9 0.9 Dead+1.6 Wind 90 deg - No Ice
10 1.2 Dead+1.6 Wind 120 deg - No Ice
11 0.9 Dead+1.6 Wind 120 deg - No Ice
12 1.2 Dead+1.6 Wind 150 deg - No Ice
13 0.9 Dead+1.6 Wind 150 deg - No Ice
14 1.2 Dead+1.6 Wind 180 deg - No Ice
15 0.9 Dead+1.6 Wind 180 deg - No Ice
16 1.2 Dead+1.6 Wind 210 deg - No Ice
17 0.9 Dead+1.6 Wind 210 deg - No Ice
18 1.2 Dead+1.6 Wind 240 deg - No Ice
19 0.9 Dead+1.6 Wind 240 deg - No Ice
20 1.2 Dead+1.6 Wind 270 deg - No Ice
21 0.9 Dead+1.6 Wind 270 deg - No Ice
22 1.2 Dead+1.6 Wind 300 deg - No Ice
23 0.9 Dead+1.6 Wind 300 deg - No Ice
24 1.2 Dead+1.6 Wind 330 deg - No Ice
25 0.9 Dead+1.6 Wind 330 deg - No Ice
26 1.2 Dead+1.0 ice+1.0 Temp
27 1.2 Dead+1.0 Wind 0 deg+1.0 Ice+1.0 Temp
28 1.2 Dead+1.0 Wind 30 deg+1.0 lce+1.0 Temp
29 1.2 Dead+1.0 Wind 60 deg+1.0 ice+1.0 Temp
30 1.2 Dead+1.0 Wind 90 deg+1.0 Ice+1.0 Temp
31 1.2 Dead+1.0 Wind 120 deg+1.0 lce+1.0 Temp
32 1.2 Dead+1.0 Wind 150 deg+1.0 Ice+1.0 Temp
33 1.2 Dead+1.0 Wind 180 deg+1.0 Ice+1.0 Temp
34 1.2 Dead+1.0 Wind 210 deg+1.0 lce+1.0 Temp
35 1.2 Dead+1.0 Wind 240 deg+1.0 lce+1.0 Temp
36 1.2 Dead+1.0 Wind 270 deg+1.0 Ice+1.0 Temp
37 1.2 Dead+1.0 Wind 300 deg+1.0 Ice+1.0 Temp
38 1.2 Dead+1.0 Wind 330 deg+1.0 Ice+1.0 Temp
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
48 Dead+Wind 270 deg - Service
49 Dead+Wind 300 deg - Service
50 Dead+Wind 330 deg - Service

Maximum Member Forces
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Sectio Elevation Component Condition Gov. Axial Major Axis ~ Minor Axis
n ft Type Load Moment Moment
No. Comb. K kip-ft kip-ft
L1 164 - 131.5 Pole Max Tension 1 0.000 0.000 0.000
Max, Compression 26 -58.014 0.346 -0.325
Max. Mx 20 -21.669 470.259 19.563
Max. My 2 -21.799 14.864 485425
Max. Vy 20 -31.080 470.259 19.563
Max. Vx 14 31.529 -2.525 -482.640
Max. Torque 16 1.917
L2 131.5- Pole Max Tension 1 0.000 0.000 0.000
119.29
Max. Compression 26 -61.247 0.346 -1.067
Max. Mx 20 -23.664 670.961 23.411
Max. My 2 -23.852 17.940 684.432
Max. Vy 20 -33.573 670.961 23.411
Max. Vx 14 32.650 -3.059 -682.077
Max. Torque 9 -1.276
L3 119.29 - Pole Max Tension 1 0.000 0.000 0.000
78.79
Max. Compression 26 -102.623 0.817 -6.183
Max. Mx 20 -45.359 2532.676 47.750
Max. My 14 -45.845 -6.987 -2348.550
Max. Vy 20 -57.209 2532.676 47.750
Max. Vx 14 47.792 -6.987 -2348.550
Max. Torque 8 -8.857
L4 78.79 - Pole Max Tension 1 0.000 0.000 0.000
39.88
Max. Compression 26 -135.731 0.817 -11.750
Max. Mx 20 -69.533 5005.856 72.057
Max. My 14 -70.039 -11.145 -4302.142
Max. Vy 20 -72.524 5005.856 72.057
Max. Vx 14 54.658 -11.145 -4302.142
Max. Torque 8 -16.141
L5 39.88-15 Pole Max Tension 1 0.000 0.000 0.000
Max. Compression 26 -180.415 0.817 -20.190
Max. Mx 20 -104.054 8865.983 101.850
Max. My 14 -104.072 -16.299 -7079.716
Max. Vy 20 -88.686 8865.983 101.850
Max. Vx 14 61.365 -16.299 -7079.716
Max. Torque 8 -25.572
Maximum Reactions
Location Condition Gov. Vertical Horizontal, X Horizontal, Z
Load K K K
Comb.
Pole Max. Vert 26 180.415 0.000 -0.000
Max. Hy 21 78.071 88.638 0.656
Max. H, 3 78.071 0.505 61.320
Max. My 2 7071.427 0.505 61.319
Max. M, 8 8838.888 -88.475 0.262
Max. Torsion 20 25.075 88.638 0.656
Min. Vert 15 78.071 -0.107 -61.324
Min. Hy 9 78.071 -88.475 0.262
Min. H, 14 104.095 -0.107 -61.327
Min. My 14 -7079.716 -0.107 -61.327
Min. M, 20 -8865.983 88.638 0.656
Min. Torsion 8 -25.572 -88.475 0.262

Tower Mast Reaction Summary
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Load Vertical Shear, Shear, Overturning Overtuming Torque
Combination Moment, M, Moment, M,
K K K kip-ft kip-ft kip-ft
Dead Only 86.746 0.000 0.000 2,953 0.124 0.000
1.2 Dead+1.6 Wind 0 deg - No Ice 104.085 -0.505 -61.319 -7071.427 82.197 -2.494
0.9 Dead+1.6 Wind 0 deg - No Ice 78.071 -0.505 -61.320 -7037.211 81.694 -2.494
1.2 Dead+1.6 Wind 30 deg - No Ice 104.095 30.567 -52.418 -6013.230 -3522.822 -1.792
0.9 Dead+1.6 Wind 30 deg - No Ice 78.071 30.567 -52.418 -5984.306 -3505.359 -1.791
1.2 Dead+1.6 Wind 60 deg - No Ice 104.095 52.587 -30.388 -3490.635 -6044.153 -0.518
0.9 Dead+1.6 Wind 60 deg - No Ice 78.071 52.587 -30.388 -3474.203 -6014.205 -0.519
1.2 Dead+1.6 Wind 90 deg - No Ice 104.095 88.475 -0.262 -39.118 -8838.888 25572
0.9 Dead+1.6 Wind 90 deg - No Ice 78.071 88.475 -0.262 -39.777 -8797.394 25.571
1.2 Dead+1.6 Wind 120 deg - No Ice 104.095 52.729 31.350 3652.187 -6066.207 2.341
0.9 Dead+1.6 Wind 120 deg - No Ice 78.071 52,729 31.350 3633.073 -6036.138 2.340
1.2 Dead+1.6 Wind 150 deg - No Ice 104.095 29.955 53.388 6176.173 -3423.430 2.618
0.9 Dead+1.6 Wind 150 deg - No Ice 78.071 29.955 53.388 6144.558 -3406.530 2.617
1.2 Dead+1.6 Wind 180 deg - No Ice 104.095 0.107 61.327 7079.716 -16.299 1.910
0.9 Dead+1.6 Wind 180 deg - No Ice 78.071 0.107 61.324 7043.315 -16.245 1.909
1.2 Dead+1.6 Wind 210 deg - No Ice 104.085 -29.762 53.192 6145.109 3393.924 0.729
0.9 Dead+1.6 Wind 210 deg - No Ice 78.071 -29.762 53.192 6113.668 3377.112 0.729
1.2 Dead+1.6 Wind 240 deg - No Ice 104.095 -52.903 30.868 3574.637 6096.283 0.153
0.9 Dead+1.6 Wind 240 deg - No Ice 78.071 -52.903 30.868 3555.959 6065.963 0.154
1.2 Dead+1.6 Wind 270 deg - No lce 104.095 -88.638 -0.656 -101.853 8865.983 -25.075
0.9 Dead+1.6 Wind 270 deg - No lce 78.071 -88.638 -0.656 -102.160 8824.259 -25.074
1.2 Dead+1.6 Wind 300 deg - No Ice 104,095 -52.886 -30.684 -3537.444 6092.629 -1.391
0.9 Dead+1.6 Wind 300 deg - No Ice 78.071 -52.886 -30.684 -3520.750 6062.332 -1.390
1.2 Dead+1.6 Wind 330 deg - No Ice 104.095 -31.063 -52.627 -6046.416 3602.859 -2.052
0.9 Dead+1.6 Wind 330 deg - No Ice 78.071 -31.063 -52.627 -6017.305 3584.871 -2.051
1.2 Dead+1.0 Ice+1.0 Temp 180.415 -0.000 0.000 20.190 0.817 0.000
1.2 Dead+1.0 Wind 0 deg+1.0 Ice+1.0 Temp 180.415 -0.081 -18.065 -2103.230 14.301 -1.069
1.2 Dead+1.0 Wind 30 deg+1.0 lce+1.0 Temp 180.415 9.021 -15.521 -1798.127 -1059.454 -0.574
1.2 Dead+1.0 Wind 60 deg+1.0 lce+1.0 Temp 180.415 15.556 -8.984 -1033.150 -1824.146 0.084
1.2 Dead+1.0 Wind 90 deg+1.0 Ice+1.0 Temp 180.415 20.933 -0.050 12.666 -2307.066 5.970
1.2 Dead+1.0 Wind 120 deg+1.0 Ilce+1.0 Temp 180.415 15.585 9.152 1102.798 -1828.793 1.223
1.2 Dead+1.0 Wind 150 deg+1.0 Ice+1.0 Temp 180.415 8.907 15.694 1868.729 -1040.372 1.303
1.2 Dead+1.0 Wind 180 deg+1.0 Ice+1.0 Temp 180.415 0.021 18.065 2145.254 -2.369 0.978
1.2 Dead+1.0 Wind 210 deg+1.0 Ice+1.0 Temp 180.415 -8.870 15.660 1863.217 1036.298 0.396
1.2 Dead+1.0 Wind 240 deg+1.0 Ice+1.0 Temp 180.415 -15.607 9.071 1089.566 1834.476 -0.154
1.2 Dead+1.0 Wind 270 deg+1.0 lce+1.0 Temp 180.415 -20.958 -0.118 1.551 2312975 -5.901
1.2 Dead+1.0 Wind 300 deg+1.0 Ice+1.0 Temp 180.415 -15.605 -9.036 -1041.609 1834.060 -1.062
1.2 Dead+1.0 Wind 330 deg+1.0 ice+1.0 Temp 180.415 -9.104 -15.557 -1803.971 1074.770 -1.193
Dead+Wind 0 deg - Service 86.746 -0.100 -12.101 -1388.846 16.261 -0.494
Dead+Wind 30 deg - Service 86.746 6.031 -10.342 -1180.364 -692.744 -0.354
Dead+Wind 60 deg - Service 86.746 10.375 -5.995 -684.235 -1188.626 -0.102
Dead+Wind 90 deg - Service 86.746 17.460 -0.052 -5.409 -1739.118 5.052
Dead+Wind 120 deg - Service 86.746 10.405 6.187 720.735 -1193.260 0.463
Dead+Wind 150 deg - Service 86.746 5.910 10.533 1216.963 -673.210 0.517
Dead+Wind 180 deg - Service 86.746 0.021 12.102 1395.037 -3.108 0.377
Dead+Wind 210 deg - Service 86.746 -5.872 10.495 1210.852 667.601 0.144
Dead+Wind 240 deg - Service 86.746 -10.440 6.091 705.484 1199.366 0.031
Dead+Wind 270 deg - Service 86.746 -17.492 -0.130 -17.747 1744.644 -4.953
Dead+Wind 300 deg - Service 86.746 -10.434 -6.054 -693.440 1198.355 -0.275
Dead+Wind 330 deg - Service 86.746 -6.129 -10.383 -1186.893 708.676 -0.406
Solution Summary |
Sum of Applied Forces Sum of Reactions
Load PX PY PZ PX PY PZ % Error
Comb. K K K K K K

1 0.000 -86.746 0.000 0.000 86.746 -0.000 0.000%

2 -0.505 -104.085 -61.320 0.505 104.095 61.319 0.001%

3 -0.505 -78.071 -61.320 0.505 78.071 61.320 0.001%

4 30.567 -104.095 -52.418 -30.567 104.095 52.418 0.000%

5 30.567 -78.071 -52.418 -30.567 78.071 52.418 0.000%

6 52.587 -104.095 -30.388 -52.587 104.095 30.388 0.000%

7 52.587 -78.071 -30.388 -52.587 78.071 30.388 0.000%

8 88.475 -104.095 -0.262 -88.475 104.095 0.262 0.000%

9 88.475 -78.071 -0.262 -88.475 78.071 0.262 0.000%

10 52.729 -104.095 31.350 -52.729 104.095 -31.350 0.000%
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Sum of Applied Forces Sum of Reactions
Load PX PY Pz PX PY PZ % Error
Comb. K K K K K K
1 52.729 -78.071 31.350 -52.729 78.071 -31.350 0.000%
12 29.955 -104.095 53.388 -29.955 104.095 -53.388 0.000%
13 29.955 -78.071 53.388 -29.955 78.071 -53.388 0.000%
14 0.107 -104.095 61.328 -0.107 104.095 -61.327 0.001%
15 0.107 -78.071 61.328 -0.107 78.071 -61.324 0.003%
16 -29.762 -104.095 53.192 29.762 104.095 -53.192 0.000%
17 -29.762 -78.071 53.192 29.762 78.071 -53.192 0.000%
18 -52.903 -104.095 30.868 52.903 104.095 -30.868 0.000%
19 -52.903 -78.071 30.868 52.903 78.071 -30.868 0.000%
20 -88.638 -104.095 -0.656 88.638 104.095 0.656 0.000%
21 -88.638 -78.071 -0.656 88.638 78.071 0.656 0.000%
22 -52.886 -104.095 -30.684 52.886 104.095 30.684 0.000%
23 -52.886 -78.071 -30.684 52.886 78.071 30.684 0.000%
24 -31.063 -104.095 -52.627 31.063 104.095 52.627 0.000%
25 -31.063 -78.071 -52.627 31.063 78.071 52.627 0.000%
26 0.000 -180.415 0.000 0.000 180.415 -0.000 0.000%
27 -0.081 -180.415 -18.065 0.081 180.415 18.065 0.000%
28 9.021 -180.415 -15.521 -9.021 180.415 15.521 0.000%
29 15.556 -180.415 -8.984 -15.556 180.415 8.984 0.000%
30 20.933 -180.415 -0.050 -20.933 180.415 0.050 0.000%
31 15.585 -180.415 9.152 -15.585 180.415 -9.152 0.000%
32 8.907 -180.415 15.694 -8.907 180.415 -15.694 0.000%
33 0.021 -180.415 18.065 -0.021 180.415 -18.065 0.000%
34 -8.870 -180.415 15.660 8.870 180.415 -15.660 0.000%
35 -15.607 -180.415 9.071 15.607 180.415 -9.071 0.000%
36 -20.958 -180.415 -0.118 20.958 180.415 0.118 0.000%
37 -15.605 -180.415 -9.036 15.605 180.415 9.036 0.000%
38 -9.104 -180.415 -16.557 9.104 180.415 15.557 0.000%
39 -0.100 -86.746 -12.101 0.100 86.746 12.101 0.001%
40 6.032 -86.746 -10.345 -6.031 86.746 10.342 0.004%
41 10.378 -86.746 -5.997 -10.375 86.746 5.995 0.004%
42 17.460 -86.746 -0.052 -17.460 86.746 0.052 0.001%
43 10.406 -86.746 6.187 -10.405 86.746 -6.187 0.001%
44 5.912 -86.746 10.536 -5.910 86.746 -10.533 0.004%
45 0.021 -86.746 12.103 -0.021 86.746 -12.102 0.001%
46 -5.874 -86.746 10.497 5.872 86.746 -10.495 0.004%
47 -10.440 -86.746 6.092 10.440 86.746 -6.091 0.001%
48 -17.493 -86.746 -0.130 17.492 86.746 0.130 0.001%
49 -10.437 -86.746 -6.055 10.434 86.746 6.054 0.004%
50 -6.130 -86.746 -10.386 6.129 86.746 10.383 0.004%
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Non-Linear Convergence Results

N

Load Converged? Number Displacement Force
Combination of Cycles Tolerance Tolerance
1 Yes 6 0.00000001 0.00000001
2 Yes 10 0.00000001 0.00009453
3 Yes 10 0.00000001 0.00008033
4 Yes 12 0.00000001 0.00004996
5 Yes 12 0.00000001 0.00003994
6 Yes 12 0.00000001 0.00005150
7 Yes 12 0.00000001 0.00004122
8 Yes 11 0.00000001 0.00008594
9 Yes 11 0.00000001 0.00006910
10 Yes 12 0.00000001 0.00005624
11 Yes 12 0.00000001 0.00004494
12 Yes 12 0.00000001 0.00004977
13 Yes 12 0.00000001 0.00003972
14 Yes 10 0.00000001 0.00004620
15 Yes 9 0.00005299 0.00014383
16 Yes 12 0.00000001 0.00005113
17 Yes 12 0.00000001 0.00004089
18 Yes 12 0.00000001 0.00005340
19 Yes 12 0.00000001 0.00004264
20 Yes 11 0.00000001 0.00007608
21 Yes 11 0.00000001 0.00006120
22 Yes 12 0.00000001 0.00005191
23 Yes 12 0.00000001 0.00004146
24 Yes 12 0.00000001 0.00005472
25 Yes 12 0.00000001 0.00004376
26 Yes 6 0.00000001 0.00000001
27 Yes 11 0.00000001 0.00012276
28 Yes 11 0.00000001 0.00013069
29 Yes 11 0.00000001 0.00013106
30 Yes 11 0.00000001 0.00013122
31 Yes 11 0.00000001 0.00013488
32 Yes 11 0.00000001 0.00013381
33 Yes 11 0.00000001 0.00012507
34 Yes 11 0.00000001 0.00013349
35 Yes 11 0.00000001 0.00013437
36 Yes 11 0.00000001 0.00013162
37 Yes 11 0.00000001 0.00013209
38 Yes 11 0.00000001 0.00013222
39 Yes 9 0.00000001 0.00002583
40 Yes 8 0.00000001 0.00009049
41 Yes 8 0.00000001 0.00009639
42 Yes 9 0.00000001 0.00006364
43 Yes 9 0.00000001 0.00003738
44 Yes 8 0.00000001 0.00009122
45 Yes 9 0.00000001 0.00002464
46 Yes 8 0.00000001 0.00009769
47 Yes 9 0.00000001 0.00003226
48 Yes 9 0.00000001 0.00006089
49 Yes 8 0.00000001 0.00009304
50 Yes 8 0.00000001 0.00010251
Maximum Tower Deflections - Service Wind
Section Elevation Horz. Gov. Tit Twist
No. Deflection Load
ft in Comb. ° 2
L1 164 - 131.5 9.985 48 0.448 0.002
L2 131.5-119.29 6.955 48 0.430 0.002
L3 125.29 - 78.79 6.401 48 0.421 0.002
L4 87.21-39.88 3.340 48 0.329 0.001
L5 49.13-15 1.143 48 0.206 0.001
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Critical Deflections and Radius of Curvature - Service Wind

]

Elevation Appurtenance Gov. Deflection Tift Twist Radius of
Load Curvature
fit Comb. in S F ft
164.0000 12' x 3" Dia Omni 48 9.965 0.448 0.002 299310
160.0000 4 ft standard 48 9.589 0.447 0.002 299310
156.0000 A-ANT-23G-2-C 48 9.214 0.445 0.002 187069
154.0000 LLPX310R W/ Mount Pipe 48 9.027 0.445 0.002 149655
144.0000 AIR 3246 B66 w/ Mount Pipe 48 8.096 0.440 0.002 74827
138.0000 RRUS 11 48 7.544 0.436 0.002 57559
134.0000 7770.00 w/ Mount Pipe 48 7.180 0.432 0.002 49779
124.0000 DB844G65ZAXY w/ Mount Pipe 48 6.288 0.419 0.002 34869
114.0000 DB586-Y 48 5.429 0.400 0.002 29960
51.5000 GPS 48 1.243 0.214 0.001 11742

Maximum Tower Deflections - Design Wind

Section Elevation Horz. Gov. Tilt Twist

No. Deflection Load
ft in Comb. ° °

L1 164 - 131.5 50.664 20 2.277 0.009
L2 131.5-119.29 35.358 20 2.185 0.009
L3 125.29 - 78.79 32.544 20 2,142 0.009
L4 87.21-39.88 16.979 20 1.672 0.007
L5 49.13-1.5 5.810 20 1.046 0.004

Critical Deflections and Radius of Curvature - Design Wind

Elevation Appurtenance Gov. Deflection Tilt Twist Radius of
Load Curvature
ft Comb. in ¥ 2 ft
164.0000 12' x 3" Dia Omni 20 50.664 2.277 0.009 60114
160.0000 4 ft standard 20 48.754 2271 0.009 60114
156.0000 A-ANT-23G-2-C 20 46.846 2,266 0.009 37571
154.0000 LLPX310R W/ Mount Pipe 20 45.894 2.263 0.009 30057
144.0000 AIR 3246 B66 w/ Mount Pipe 20 41.161 2.240 0.009 15028
138.0000 RRUS 11 20 38.356 2.218 0.009 11559
134.0000 7770.00 w/ Mount Pipe 20 36.505 2.199 0.009 9993
124.0000 DB844G65ZAXY w/ Mount Pipe 20 31.967 2131 0.009 6887
114.0000 DB586-Y 20 27.600 2.033 0.009 5903
51.5000 GPS 20 6.316 1.090 0.004 2310
I Compression Checks |
Pole Design Data |
Section Elevation Size L L, Ki/ir A Py 1 Ratio
No. P,
ft ft ft in? K K 0P,
L1 164 - 131.5 (1) TP53.42x47x0.3125 32,5000 0.0000 0.0 52.6760 -21.799 3227.770 0.007
L2 131.5-119.29(2) TP56.15x53.42x0.375 12.2100 0.0000 0.0 64,7894 -23.852 4269.230 0.006
L3 119.29 - 78.79 (3) TP62.97x54.0585x0.4375 46.5000 0.0000 0.0 84,5934 -45.359 5667.380 0.008
L4 78.79-39.88 (4) TP69.66x60.4813x0.5625 47.3300 0.0000 0.0 120.1620 -69.533 8488.930 0.008
L5 39.88-1.5(5) TP76x66.7412x0.5625  47.6300 0.0000 0.0 134.6840  -104.054 9152.010 0.011
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Pole Bending Design Data

N

Section Elevation Size Mux Moy Ratio My oMoy, Ratio
No. Mux My,
ft kip-ft kip-ft Mo kip-ft kip-ft oMoy
L1 164 - 131.5(1) TP53.42x47x0.3125 485.652 3531.850 0.138 0.000 3531.850 0.000
L2 131.5-119.29 (2) TP56.15x53.42x0.375 684.668 4783.283  0.143 0.000 4783.283  0.000
L3 119.29 - 78.79 (3) TP62.97x54.0585x0.4375  2533.125 7104.258  0.357 0.000 7104.258  0.000
L4 78.79 - 39.88 (4) TP69.66x60.4813x0.5625  50086.375 11742.749 0.426 0.000 11742.748  0.000
L5 39.88 - 1.5 (5) TP76x66.7412x0.5625 8866.583 14202.667 0.624 0.000 14202.667 0.000
Pole Shear Design Data
Section Elevation Size Actual OVn Ratio Actual 0Ta Ratio
No. Vu Vi Ty Ty
ft K K OV kip-ft kip-it 6Tn
L1 164 -131.5(1) TP53.42x47x0.3125 31.526 1613.880 0.020 1.157 7078.633 0.000
L2 131.5-119.29 (2) TP56.15x53.42x0.375 32.646 2134.620 0.015 1.157 9588.250 0.000
L3 119.29 -78.79 (3) TP62.97x54.0585x0.4376  57.213 2833.690 0.020 8.360 14241.333 0.001
L4 78.79-39.88 (4) TP69.66x60.4813x0.56256  72.527 4244.460 0.017 15.644 23543.832 0.001
L5 39.88-1.5(5) TP76x66.7412x0.5625 88.688 4576.000 0.019 25.075 28472.083 0.001
L Pole Interaction Design Data
Section Elevation Ratio Ratio Ratio Ratio Ratio Comb. Allow. Criteria
No. Py My Muy Vi Ty Stress Stress
ft &Pn oM SMoy &V oT, Ratio Ratio
L1 164 - 131.5 (1) 0.007 0.138 0.000 0.020 0.000 0.145 1.000 482
L2 131.5-119.29 (2) 0.006 0.143 0.000 0.015 0.000 0.149 1.000 4.8.2
L3 119.29 - 78.79 (3) 0.008 0.357 0.000 0.020 0.001 0.365 1.000 482
L4 78.79 - 39.88 (4) 0.008 0.426 0.000 0.017 0.001 0.435 1.000 482
L5 39.88-1.5(5) 0.011 0.624 0.000 0.019 0.001 0.636 1.000 482
Section Capacity Table
Section Elevation Component Size Critical P PP aow % Pass
No. ft Type Element K K Capacity Fail
L1 164 - 131.5 Pole TP53.42x47x0.3125 1 -21,799  3227.770 14.5 Pass
L2 131.5-119.29 Pole TP56.15x53.42x0.375 2 -23.852 4269.230 14.9 Pass
L3 119.29 - 78.79 Pole TP62.97x54.0585x0.4375 3 -45.359  5667.380 36.5 Pass
L4 78.79 - 39.88 Pole TP69.66x60.4813x0.5625 4 -69.533 8488.930  43.5 Pass
L5 39.88-15 Pole TP76x66.7412x0.5625 5 -104.054 9152.010 63.6 Pass
Summary
Pole (L5)  63.6 Pass
RATING = 63.6 Pass
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APPENDIX B
ADDITIONAL CALCULATIONS
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Stiffened or Unstiffened, Exterior Flange Plate - Any Bolt Material TIA Rev G

Reactions Bolt Threads:
Site Data Mu| 485.7 |ft-kips X-Excluded
BU#: Axial, Pu: 21.8  |kips @Vn=¢(0.55*Ab"Fu)
Site Name: Shear, Vu: 31.5 |kips @=0.75, @*Vn (Kips):
App #: Elevation:| 131.5 feet 38.88
Pole Manufacturer: | Other | |if No stifieners, Criteria: | TIAG |<Only Applcable to Unstiffened Cases
Flange Bolt Results Rigid
Bolt Data Bolt Tension Capacity, ¢*Tn,B1: 54.54 kips ¢*Tn
Qty: 12 Adjusted ¢*Tn (due to Vu=Vu/Qty), B: 54.42 Kips | @Tn[(1-(VulpVn)*2]*0.5
Diameter (in.): 1 Bolt Fu: 120 Max Bolt directly applied Tu: 31.68 Kips
Bolt Material:| A325 Bolt Fy: 92 Min. PL "tc" for B cap. wio Pry: 0.857 in
N/A: 75 <-- Disregard Min PL "treq" for actual T w/ Pry: 0475 in
N/A: 55 <-- Disregard Min PL "t1" for actual T wi/o Pry: 0.654 in
Circle (in.): 58 T allowable w/o Prying: 54.54 kips a'<0 case
- Prying Force, q: 0.00 kips
Plate Data Total Bolt Tension=Tu+q: 31.68 kips
Diam: 61 in Non-Prying Bolt Stress Ratio, Tu/B: 58.2% Pass
Thick, t: 1 in
Grade (Fy): 36 ksi Exterior Flange Plate Results  Flexural Check Rigid
Strength, Fu: 58 ksi Compression Side Plate Stress: 15.8 ksi TIAG
Single-Rod B-eff:| 10.16 |in Allowable Plate Stress: 32.4 ksi ¢*Fy
Compression Plate Stress Ratio: 48.6% Pasg Comp. Y.L Length:
Stiffener Data (Welding at Both Sides) No Prying 22.59
Config: 0 i Tension Side Stress Ratio, (treq/t)*2: 22.5% Pass
Weld Type:
Groove Depth: in ** n/a
Groove Angle: degrees Stiffener Results
Fillet H. Weld: <-- Disregard Horizontal Weld : n/a
Fillet V. Weld: in Vertical Weld: n/a
Width: in Plate Flex+Shear, fb/Fb+(fv/Fv)*2:  n/a
Height: in Plate Tension+Shear, ft/Ft+(fv/Fv)*2: n/a
Thick: in Plate Comp. (AISC Bracket): n/a
Notch: in Pole Results
Grade: ksi Pole Punching Shear Check: n/a
Weld str.: ksi
Pole Data : :
Diam:| 5§3.42 [in C o
Thick:| 0.3125 [in
Grade: 65 ksi d
# of Sides: 18 *0" IF Round
Fu 80 ksi € 0
Reinf. Fillet Weld 0 "0" if None a ¢

* 0 =none, 1 = every bolt, 2 = every 2 bolts, 3 = 2 per bolt
** Note; for complete joint penetration groove welds the groove depth must be exactly 1/2 the stiffener thickness for calculation purposes

CClplate 1.5 - Ext Flange G 1.3, Effective March 19, 2012

Analysis Date: 1/8/2020



Stiffened or Unstiffened, Ungrouted, Circular Base Plate - Any Rod Material

Site Data
BU#:
Site Name:
App #:
Pole Manufacturer:|

Other |

Anchor Rod Data

Qty: 30

Diam: 2.25 in

Rod Material:| A615-J

Strength (Fu): 100 ksi

Yield (Fy): 75 ksi
Bolt Circle: 86 in

Plate Data
Diam: 92 in
Thick: 3 in

Grade: 60 ksi
Single-Rod B-eff: 8.04 in

Stiffener Data (Welding at both sides)

Config: 0 T
Weld Type:
Groove Depth: in**
Groove Angle: degrees
Fillet H. Weld: <-- Disregard
Fillet V. Weld: in
Width: in
Height: in
Thick: in
Notch: in
Grade: ksi
Weld str.: ksi
Pole Data

Diam: 76 in
Thick:] 0.5625 [in
Grade: 65 ksi
# of Sides: 18 "0" IF Round
Fu 80 ksi
Reinf. Fillet Weld 0 "0" if None

* 0 = none, 1 = every bolt, 2 = every 2 bolts, 3 = 2 per bolt

Reactions
Mu: 8867 ft-kips
Axial, Pu: 104 kips
Shear, Vu: 89 kips
Eta Factor, n 0.5 TIA G (Fig. 4-4)

TIA Rev G |Assumption: Clear space between bottom of leveling nut and top of concrete not exceeding (1)*(Rod Diameter)

|If No stiffeners, Criteria: I AISC LRFD 1<-Only Applcable to Unstiffened Cases

Anchor Rod Results

Max Rod (Cu+ Vu/d):
Allowable Axial, @*Fu*Anet:
Anchor Rod Stress Ratio:

174.4 Kips
260.0 Kips
67.1% Pass

Base Plate Results Flexural Check

Base Plate Stress: 28.4 ksi
Allowable Plate Stress: 54.0 ksi
Base Plate Stress Ratio: 52.7% Pass

nfa

Stiffener Results

Horizontal Weld : n/a
Vertical Weld: n/a

Plate Flex+Shear, b/Fb+(fv/Fv)*2: n/a
Plate Tension+Shear, ft/Ft+(fv/Fv)*2: n/a
Plate Comp. (AISC Bracket): n/a

Pole Results
Pole Punching Shear Check: n/a

* Note: for complete joint penetration groove welds the groove depth must be exactly 1/2 the stiffener thickness for calculation purposes

CClplate 1.5 - Circular Base G 1.3, Effective March 19, 2012

Rigid

AISC LRFD

@'Tn

Rigid

AISC LRFD

@*Fy

Y.L. Length:
40.25

Analysis Date: 1/8/2020
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DRILLED PIER SOIL AND STEEL ANALYSIS - TIA-222-G

Factored Base Reactions from RIS, Safety Factors / Load Factors / @ Factors
Comp. (+) Tension (<) Tower Type = Monopole DP
Moment, Mu = 8867.0 k-ft ACI Code = ACI 318-08
Shear, Vu = 89.0 kips Seismic Design Category = D
Axial Load, Pu1 = 104.0 Kips (from 1.2D + 1.6W)* Reference Standard = TIA-222-G
Axial Load, Pu2 = 78.0 0.0]kips (from 0.9D + 1.6W)** Use 1.3 Load Factor? No
OTMu = 8956.0 0.0]k-fl @ Ground Load Factor = 1.00
*Axial Load, Pu1 will be used for Soil Compression Analysis.
**Axial Load, Pu2 will be used for Steel Analysis.
Drilled Pier Parameters Safety Factor @ Factor
Diameter = gift Soil Lateral Resistance = 2.00 0.75
Height Above Grade = 1jft Skin Friction = 2.00 0.75
Depth Below Grade = 271 End Bearing = 2.00 0.75
fc'= 3|ksi Concrete Wt. Resist Upiift = 1.25
EC= 0.003/infin
L / D Ratio = 3.11 Load C inations Checked TIA-222-G
1. (0.75) Ult. Skin Friction + (0.75) Ult. End Bearing
Mat Ftdn. Cap Width = ft + (1.2) Effective Soil Wt. - (1.2) Buoyant Conc. Wt. 2 Comp.
Mat Ftdn. Cap Length = fl 2. (0.75) Ult. Skin Friction + (0.9) Buoyant Conc. Wt. 2 Uplift
Depth Below Grade = ft
Steel Parameters Soil Parameters
Number of Bars = i 33 Water Table Depth =
Rebar Size = #11 Depth to Ignore Soil =
Rebar Fy = 60ksl Depth to Full Cohesion =
Rebar MOE = 29000{ks! Full Cohesion Starts at?* Ground
Tie Size = #4 Above Full Cohesion Laleral Resistance = 4{Cahesion)(Dia)(H)
Side Clear Cover o Ties = 3lin Below Full Cohesion Lateral Resistance = B(Cohesion)(Dia}(H)
Direct Embed Pole Shaft Parameters Maximum Capacity Ratios
Dia @ Grade = in Maximum Soil Ratio =
Dia @ Depth Below Grade = in Maximum Steel Ratio =
Number of Sides =
Thickness = in *Note: The drilled pier foundation was analyzed using the methodology in lhe software
Fy= ksi ‘PLS-Caisson’ (Version 8.10, ar newer, by Power Line Systems, Inc.). Per the methods in
Backfill Condition = PLS-Caisson, the soil reactions of cohesive soils are calculated using 8CD independent of
the depth of the sil layer. The depth of sail to be ignored at the top of the drilled pier is
based lhe recommendations of the site specific geotechnical report. In the absence of any
Mﬂ.’i recommendations, the frost depth at the site or one half of the drilled pier diameter
Note: Cohesion = Undrainad Shear Strangh = L fined C Strength /2 ichever is greater) shall be ignored.
Friction Ultimate Comp. Ult. Tension Ult.
Thickness Unit Weight Cohasion Angle End Bearing | Skin Friction | Skin Friction Depth
Layer ft pcf psf degrees Soil Type psf psf psf ft
1 1 100 0 0 1
2 3 120 0 20 Sand 4
3 2 120 0 30 Sand 6
4 5 120 0 35 Sand 11
5 19 130 0 42 Sand 6000 30
6
7
8
9
10
11
12
Soil Results: Overturnin
Depth to COR = 20.18]ft, from Grade Shear, Vu = [ 80.00]kips
Bending Moment, Mu = 10752.27 |k-ft, from COR Resisting Shear, ®Vn = [ 163.35)kips
Resisting Moment, ®Mn = 19734.80]k-ft, from COR
MOMENT RATIO = 54.5% OK SHEAR RATIO = 54.5% OK
Soil Results: Uplift Soil Results: Compression
Uplift, Tu = 0.00]kips Compression, Cu = | 104.00]kips
Uplift Capacity, ®Tn = kips Comp. Capacity, ®Cn = [ 223.68|kips
UPLIFT RATIO = 0.0% OK COMPRESSION RATIO = 46.5% OK
Steel Results (ACI 318-08
Minimum Steel Area = 30.54|sq in Axial Load, Pu= 146.71]kips @ 7.00 ft Below Grade
Actual Steel Area = 51.48(sq in Moment, Mu = 9512.05|k-ft @ 7.00 ft Below Grade
Moment, ®Mn = 10975.16]k-ft
Axial, ®Pn (min) = kips, Where ®Mn = 0 k-ft _ N
klﬁ‘ Where OMn -0 kcfl  MOWENT RATIO = 86.7% OK

Axial, ®Pn (max) =

v4,4 - Effective: 4/30/18

{c) Copyright 2018 by Paut J. Ford and Company, all rights reserved.




ASCE

ASCE 7 Hazards Report

AMERICAN SQCIETY OF CML ENGINEERS
Address: Standard: ASCE/SEI 7-10  Elevation: 142.08 ft (NAVD 88)
No A(_idress at This Risk Category: I Latitude: 41.033936
Location Soil Class: D - Stiff Soil Longitude: -73.630832
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Wind
R i i . . .
es“:::_ I P Jurisdiction requires 130 mph ultimate wind speed
g SpOE: mph< (101 mph nominal wind speed)
10-year MRI 76 Vmph
25-year MRI 85 Vmph
50-year MRI 90 Vmph
100-year MRI 97 Vmph

Data Source:

Date Accessed:

ASCE/SEI 7-10, Fig. 26.5-1B and Figs. CC-1-CC-4, incorporating errata of

March 12, 2014

Wed Jan 08 2020

Value provided is 3-second gust wind speeds at 33 ft above ground for Exposure C Category, based on linear
interpolation between contours. Wind speeds are interpolated in accordance with the 7-10 Standard. Wind speeds
correspond to approximately a 3% probability of exceedance in 50 years (annual exceedance probability =

0.000588, MRI = 1,700 years).

Site is in a hurricane-prone region as defined in ASCE/SEI 7-10 Section 26.2. Glazed openings need not be
protected against wind-borne debris.

Mountainous terrain, gorges, ocean promontories, and special wind regions should be examined for unusual wind

conditions.

hitps://asce7hazardtool.online/

Page 1 of 3

Wed Jan 08 2020



ASCE

AMERICAN SOCIETY OF CVIL ENGINEERS

Seismic

Site Soil Class: D - Stiff Soll

Results:
Ss : 0.259 Sos 0.275
Sy : 0.07 Spi 0.112
Fa: 1.593 TL : 6
F, : 2.4 PGA : 0.153
Sws 0.412 PGA y : 0.228
Swi 0.169 Frea 1.495

le : 1.25
eismic Design Catego B
ata Accessed: —o oaory Wed Jan 08 2020
Date Source: USGS Seismic Design Maps based on ASCE/SEI 7-10, incorporating
Supplement 1 and errata of March 31, 2013, and ASCE/SEI 7-10 Table 1.5-2.
Additional data for site-specific ground motion procedures in accordance with
ASCE/SEI 7-10 Ch. 21 are available from USGS.

hitps://asce7hazardtool.online/ Page 2 of 3 Wed Jan 08 2020



ASCE

AMERICAN SOCIETY OF CIVIL ENGINEERS
Ice
Results:
Ice Thickness: 0.75in.
Concurrent Temperature: 15 F
Gust Speed: 50 mph
Data Source: Standard ASCE/SE! 7-10, Figs. 10-2 through 10-8
Date Accessed: Wed Jan 08 2020

Ice thicknesses on structures in exposed locations at elevations higher than the surrounding terrain and in valleys
and gorges may exceed the mapped values.

Values provided are equivalent radial ice thicknesses due to freezing rain with concurrent 3-second gust speeds,
for a 50-year mean recurrence interval, and temperatures concurrent with ice thicknesses due to freezing rain.
Thicknesses for ice accretions caused by other sources shall be obtained from local meteorological studies. Ice
thicknesses in exposed locations at elevations higher than the surrounding terrain and in valleys and gorges may
exceed the mapped values.

The ASCE 7 Hazard Tool is provided for your convenience, for informational purposes only, and is provided “as is” and without warranties of
any kind. The location data included herein has been obtained from information developed, produced, and maintained by third party providers;
or has been extrapolated from maps incorporated in the ASCE 7 standard. While ASCE has made every effort to use data obtained from
reliable sources or methodologies, ASCE does not make any representations or warranties as to the accuracy, completeness, reliability,
currency, or quality of any data provided herein. Any third-party links provided by this Tool should not be construed as an endorsement,
affiliation, relationship, or sponsorship of such third-party content by or from ASCE.

ASCE does not intend, nor should anyone interpret, the results provided by this Tool to replace the sound judgment of a competent
professional, having knowledge and experience in the appropriate field(s) of practice, nor to substitute for the standard of care required of such
professionals in interpreting and applying the contents of this Tool or the ASCE 7 standard.

In using this Tool, you expressly assume all risks associated with your use. Under no circumstances shall ASCE or its officers, directors,
employees, members, affiliates, or agents be liable to you or any other person for any direct, indirect, special, incidental, or consequential
damages arising from or related to your use of, or reliance on, the Tool or any information obtained therein. To the fullest extent permitted by
law, you agree to release and hold harmless ASCE from any and all liability of any nature arising out of or resulting from any use of data
provided by the ASCE 7 Hazard Tool.

htips://asce7hazardtool.online/ Page 3 of 3 Wed Jan 08 2020
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I?’ PAUL J. FORD
& COMPANY
Report Date: January 8, 2020

Client: On Air Engineering, LLC
88 Foundry Pond Road
Cold Spring, NY 10516
Attn: David Weinpahl, P.E.
(201) 456-4624

Structure: Existing 164-ft Monopole
Carrier: Verizon Wireless
Carrier Site Name: Greenwich CT

Mount Type: (1) 14 Foot Platform
Site Address: 5 Perryridge Rd.

City, County, State: Greenwich, Fairfield County, CT
Latitude, Longitude: 41,034210, -73.630832

PJF Project: A42919-0012.001.7190 (Revised)

Paul J. Ford and Company is pleased to submit this “Mount Structural Analysis Report”. The purpose of this
analysis is to determine if the mount has sufficient capacity to support the equipment described herein. Analysis of
the existing supporting tower structure is to be completed by others and therefore is not part of this analysis. Analysis of
the antenna mounting system as a tie-off point is not part of this document.

Analysis Criteria:
Reference Standard: 2018 CSBC and 2015 IBC 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: 130 mph 3-second gust wind speed without ice
Nominal Wind Speed: 101 mph 3-second gust wind speed without ice
Ice Wind Speed: 50 mph 3-second gust wind speed with 0.75" ice
IBC Site Criteria: Risk Category III, Topographic Category 1, Exposure Category C

Summary of Analysis Results:
Antenna Mount: 93.3% SUFFICIENT

We at Paul J. Ford and Company appreciate the opportunity of providing our continuing professional services to
you and On Air Engineering, LLC. If you have any questions or need further assistance on this or any other projects

please give us a call.
\“""””"l:
\3 co“”@c,"

\\
W
‘\ 0 r'J

Respectfully Submitted by:
Paul J. Ford and Company

01.08

% &:42-05'00"
Angela Sade, E.I -
Structural Designer

asage@pauljford.com ADP

Columbus S, Orlando
250 E Broad St, Suite 600 ( 2, 1801 Lee Rd, Suite 230

Columbus, OH 43215 Years Winter Park, FL 32789
Phone 614.221.6679 Phone 407.898.9039

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



PIF A42919-0012.001.7190 (Revised) On Air Engineering, LLC January 8, 2020
(1) 14 Foot Platform Greenwich CT Page 2

TABLE OF CONTENTS
1) INTRODUCTION
2) ANALYSIS CRITERIA

Reference Standard
Table 1 — Equipment Configuration

3) ANALYSIS PROCEDURE
Table 2 - Documents Provided
3.1) Analysis Method
3.2) Assumptions

4) ANALYSIS RESULTS

Table 3 - Mount Component Capacity
4.1) Recommendations

STANDARD CONDITIONS

APPENDIX A — WIRE FRAME AND RENDERED MODELS
APPENDIX B — SOFTWARE INPUT CALCULATIONS
APPENDIX C — SOFTWARE ANALYSIS OUPUT

APPENDIX D — POST MODIFICATION INSPECTION (PMI) REQUIREMENTS FOR DESKTOP
REVIEW

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



PIF A42919-0012.001.7190 (Revised) On Air Engineering, LLC January 8, 2020
(1) 14 Foot Platform Greenwich CT Page 3

1) INTRODUCTION

The existing mount under consideration is (1) 14’ Platform installed at the 124/ elevation on a 164’ Monopole tower.
The existing mount considered in this analysis is identified as a EEI K10994 based on photos.

2) ANALYSIS CRITERIA

This analysis has been performed in accordance with the 2018 CSBC and 2015 International Building Code based
upon an ultimate 3-second gust wind speed of 130 mph converted to a nominal 3-second gust wind speed of 101
mph per section 1609.3.1 as required for use in 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. and 50 mph with 0.75 inch ice thickness. Risk Category III, Exposure
Category C and Topographic Category 1 with a maximum Topographic Factor, Kzt, of 1 were used in this analysis.

In addition, the mount has been analyzed for various live loading conditions consisting of a 250-pound man live
load applied individually at the midpoint and cantilevered ends of horizontal members as well as a 250-pound man
live load applied individually at mount pipe locations using a 3-second wind speed of 30 mph.

Table 1 — Equipment Configuration

Mounting Center !.ine .
Level (feet) Elevation Quantity Manufacturer Model Status Mount Type
(feet)
6 QUINTEL QS6656-5D
3 QUINTEL AS-005245 DUAL BRACKET
3 SAMSUNG - /CBRGS ANTENNA propased
3 SAMSUNG 2/B66A RRH-BR049 )
. 12e0 3 SAMSUNG B5/B13 RRH-BRO4C (1) 14" Platform

3 SAMSUNG CBRS RRH
6 DBP DB844G65A-XY L
2 RAYCAP OVP BOX Bxisting

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




PJF A42919-0012.001.7190 (Revised) On Air Engineering, LLC January 8, 2020
(1) 14 Foot Platform Greenwich CT Page 4
3) ANALYSIS PROCEDURE
Table 2 — Documents Provided
Document Remarks Reference Source
Mount Manufacturer Drawings EEI, 8/30/2001 K10994 Rev 4 On Air Engineering
Site Photos - = On Air Engineering
Construction Drawings On Air Engineering, 10/21/2019 Greenwich CT On Air Engineering
Radio Frequency Data Sheet Verizon, 10/22/2019 1548251 On Air Engineering

3.1) Analysis Method

RISA-3D (version 17.0.3), a commercially available analysis software package, was used to create a
three-dimensional model of the mount and calculate member stresses for various loading cases. Selected

output from the analysis is included in Appendix C.

3.2) Assumptions

1) The analysis of the existing monopole tower or the effect of the mount attachment to the

2)

3)

4)

5)

6)
7)

tower is not within the current scope of work.

The antenna mounting system was properly fabricated, installed and maintained in good
condition, twist free and plumb in accordance with its original design and manufacturers
specifications and all bolts are tightened as specified by the manufacturer and AISC

requirements.

The configuration of antennas, mounts, and other appurtenances are as specified in Table 1.

All member connections have been designed to meet or exceed the load carrying capacity of the
connected member unless otherwise specified in this report. All U-Bolt connections have been
properly tightened. This analysis will be required to be revised if the existing conditions in the
field differ from those shown in the above referenced documents or assumed in this analysis. No
allowance was made for any damaged, missing, or rusted members.

Steel grades have been assumed as follows:

a) Channel, Solid Round, Angle, Plate, Unistrut
b) Pipe

¢) HSS (Rectangular)

d) HSS (Round)

e) Connection Bolts

f) Threaded Rods

g) U-Bolts

ASTM A36 (GR 36)
ASTM A53 (GR 35)
ASTM 500 (GR B-46)
ASTM 500 (GR B-42)

ASTM A325

ASTM F1554 (GR 36)

SAE J429 (GR2)

Proposed equipment is to be installed in the locations specified in Appendix A. Any changes to
the proposed equipment locations will render this report invalid.
Mount has been modeled based on the photographs referenced in Table 2, indicating a match
to the EEI K10994. Member information and dimensions not provided have been assumed to
match those specified in the manufacturer drawings referenced in Table 2. No guarantee can
be made as to the accuracy of these assumptions without a complete mount mapping.

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.

Foundedin 1965

www.PaulJFord.com

100% Employee Owned




PJF A42919-0012.001.7190 (Revised) On Air Engineering, LLC January 8, 2020

(1) 14 Foot Platform Greenwich CT Page 5
4) ANALYSIS RESULTS
Table 3 — Mount Component Capacity
Notes Gomponent, 9% Capacity Pass |/ Fail

1 Mount Pipes 75.6 Pass

1 Face Horizontal 32.0 Pass

1 Standoff Members 63.2 Pass

Mount to Tower Connection
1 (bolts/welds) 333 Pass
Mount Rating (max from all components) = 93.3%

Notes:
1.  See additional documentation in “Appendix C — Software analysis Output” for calculations supporting the % capacity consumed.

4.1) Recommendations

The mount has sufficient capacity to carry the proposed loading configuration. No modifications are
required at this time.

Founded in 1945 www.PaulJFord.com 100% Employee Owned



PIF A42919-0012.001.7190 (Revised) On Air Engineering, LLC January 8, 2020
(1) 14 Foot Platform Greenwich CT Page 6

1)

2)

3)

4)

5)

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

It is the responsibility of the client to ensure that the information provided to Paul J. Ford and Company is
accurate and complete. Paul J. Ford and Company will rely on the accuracy and completeness of such
information in performing or furnishing services under this project.

If the existing conditions are not as represented on the referenced drawings and/or documents, Paul J. Ford
and Company should be contacted immediately to evaluate the significance of the deviation.

The mount has been analyzed according to the minimum design loads recommended by the Reference
Standard. If additional design loads are required, Paul J. Ford and Company should be made aware of this
prior to the start of the project.

The standard of care for all Professional Engineering Services performed or furnished by Paul J. Ford and
Company under this project will be the skill and care used by members of the Consultant’s profession practicing
under similar circumstances at the same time and in the same locality.

All Services are performed, resuits obtained, and recommendations made in accordance with generally accepted
engineering principles and practices. Paul J. Ford and Company is not responsible for the conclusions, opinions
and/or recommendations made by others based on the information supplied herein.
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APPENDIX A

WIRE FRAME AND RENDERED MODELS
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PROPOSED: (TYP)
(2) QUINTEL QS6656-5D
(1) QUINTEL AS-005245 DUAL

BRACKET

PROPOSED: (TYP)

(1) SAMSUNG TELECOMMUNICATIONS CBRS ANTENNA
(1) SAMSUNG TELECOMMUNICATIONS CBRS RRH
(1) SAMSUNG TELECOMMUNICATIONS B5-B13 RRH-BR04C

PROPOSED: (TYP)
(1) SAMSUNG
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B2/B66A RRH-BR049

Envelope Only Solution
Paul J. Ford and Company
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42919-0012.001.7190

Greenwich
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Oct 23, 2019 at 12:57 PM
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APPENDIX B

SOFTWARE INPUT CALCULATIONS

Founded in 1945 www.PaullFord.com 100% Employee Owned
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APPENDIX C

SOFTWARE ANALYSIS OUTPUT

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



Code Chuck
(Env)
_ No Cale
>1.0

Member Code Checks Displayed (Enveloped)

80-1.0
.75-90
50-75

0-.50

SK-3

Envelope Only Solution

Paul J. Ford and Company

AMS
42919-0012.001.7190

Greenwich

Jan 8, 2020 at 12:41 PM

42919-0012.001.7190_Wind.r3d




Shear Check
{Env)

_ No Cale

=10

.80-1.0
75-80
$0-75
0.-.50

AMS
42919-0012.001.7190

471 3
A 42
% N
E
Member Shaar Checks Displayed (Enveloped)
Envelope Only Solution
Paul J. Ford and Company SK-4
Greenwich Jan 8, 2020 at 12:42 PM

42919-0012.001.7190_Wind.r3d




S \%a
w 18 -
S 4 ~ z|\Ve
//E w *
HsS4XArd_— %
oS 5 N
o o Yo
o o =
o
Envelope Only Solution
Paul J. Ford and Company SK-5
AMS Greenwich Oct 23, 2019 at 12:57 PM
42919-0012.001.7190 42919-0012.001.7190_Wind.r3d




\

e
(A

B
51 | g
e
-m'-‘—\—-.

o B—

— 4 S

m 4’?‘&
\E"\‘ \\
o —_-_--""--—_
Envelope Only Solution
SK-6

Paul J. Ford and Company

AMS

Greenwich

Oct 23, 2019 at 12:58 PM

42919-0012.001.7190_Wind.r3d

42919-0012.001.7190



-120.75Ib

-35.15Ih

-8l

120.751b

-35.151k

\

AMS

-8ib]
-120.75lb
-Bi
\ 4

Loads: BLC 1, Dead
Envelope Only Solution
Paul J. Ford and Company SK-7

Greenwich Jan 8, 2020 at 12:42 PM

42919-0012.001.7190_Wind.r3d

42919-0012.001.7190



-100.23814
-8.973Ib/f

-8.973Ib/f

Loads: BLC 3, Wind 0
Envelope Only Solution

rﬁ‘

T ; -100.239
E 7 113IEH¥ 7

I
4128.4561b_7
£

& &
NN
ok [
AR
g &

-24.2751bif 3
-40.238lb

_-40.23812

AR AL

K

H i

: e
oo 2301, 730 ;

-8.9731b/T

-293.35091b %
-B.973Ib/L

BOTIOND |

Paul J. Ford and Company

AMS
42919-0012.001.7190

SK-8

Greenwich Jan 8, 2020 at 12:42 PM

42919-0012.001.7190_Wind.r3d




FFi

S
g#j999ib | § §
277.0621b ) N SN
SR 3
o 1§5‘.81|BL 302N
153451:: : RS
SERE: - 8
= E ] i I‘é‘x "
-35.421b ] SRS ~ B
81 999n: E . '
5. LIS
SEESY
1 Elo7 s
.rﬂ_s§£’§
5P seda
25.1871b/R ﬁéﬁ :‘.
m\ = IB!E!E d
!E (v
952242 13pift
™
8.973lb/ft E
] t 239.15Ib N
BOTILIY | oo F [\
A 897300/
8.973Ib/A% N
8.973Ib/t-
Loads: BLC 6, Wind 90
Envelope Only Solution
Paul J. Ford and Company SK-9
AMS Greenwich Jan 8, 2020 at 12:42 PM

42919-0012.001.7190

42919-0012.001.7190_Wind.r3d




Company : Paul J. Ford and Company

" Designer : AMS
Job Number : 42919-0012.001.7190

Model Name : Greenwich

Jan 8, 2020
12:43 PM
Checked By:

[l

(Global) Model Settings

Display Sections for Member Calcs 5

Max Internal Sections for Member Calcs 97
Include Shear Deformation? Yes
Increase Nailing Capacity for Wind? Yes
Include Warping? Yes
Trans Load Btwn Intersecting Wood Wall? | Yes
Area Load Mesh (in"2) 144
Merge Tolerance (in) .12
P-Delta Analysis Tolerance 0.50%
Include P-Delta for Walls? Yes
Automatically Iterate Stiffness for Walls? No
Max Iterations for Wall Stiffness 3
Gravity Acceleration (in/sec’2) 386.4
Wall Mesh Size (in) 12
Eigensolution Convergence Tol. (1.E-) 4
Vertical Axis Y
Global Member Orientation Plane XZ
Static Solver Sparse Accelerated

Dynamic Solver

Accelerated Solver

Hot Rolled Steel Code

AISC 14th(360-10): LRFD

Adjust Stiffness? Yes(lterative)
RISAConnection Code None

Cold Formed Steel Code None

Wood Code None

Wood Temperature < 100F
Concrete Code None

Masonry Code None
Aluminum Code None - Building
Stainless Steel Code None

Number of Shear Regions 4

Region Spacing Increment (in) 4

Biaxial Column Method Exact Integration
Parme Beta Factor (PCA) .65

Concrete Stress Block Rectangular
Use Cracked Sections? Yes

Use Cracked Sections Slab? Yes

Bad Framing Warnings? No

Unused Force Warnings? Yes

Min 1 Bar Diam. Spacing? No

Concrete Rebar Set REBAR SET ASTMAG15
Min % Steel for Column 1

Max % Steel for Column 8

e —————
RISA-3D Version 17.0.3 [G:\. L ALLARISA2919-0012.001.7190_Wind.r3d]
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Jan 8, 2020

Company . Paul J. Ford and Company
" Designer . AMS 12:43 PM
IIIRISA Job Number : 42919-0012.001.7190 Checked By:
enereener coueae Model Name @ Greenwich

(Global) Model Settings. Continued

Seismic Code ASCE 7-05

Seismic Base Elevation (in) Not Entered

Add Base Weight? Yes

CtX .02

CtZ .02

T X (sec) Not Entered

T Z (sec) Not Entered

R X 3

RZ 3

CtExp. X .75

CtExp.Z 75

SD1 1

SDS 1

S1 1

TL (sec) 5

Occupancy Cat lorll

Drift Cat Other
mZ 1

Om X 1
dZ 4

Cd X 4

Rho Z 1

Rho X 1

Hot Rolled Steel Properties

Label E [ksl] G [ksi] Nu__ Therm (/1E..Density[k/ft... Yield[ksi] Ry Fulksi] Rt

1 A53 Gr. B (35ksi) | 29000 11154 .3 .65 .49 35 1.5 60 1.2
2 | A500 Gr. B (46ksi) | 29000 11154 .3 .65 .49 46 1.5 58 1.2
3 A36 (36ksi) 29000 11154 3 .65 .49 36 1.5 58 1.2

Member Primary Data

Label | Joint J Joint K Joint _Rotate(deg) Section/Shape _ Type Design List Material Design Rules

1 M13 B1 B2 HSS4X4X4 | None None A500 Gr. B (46.,. Typical
2 M14 B4 B1 HSS4X4X4 | None None 500 Gr. B (46... Typical
3 M15 B2 B4 HSS4X4X4 | None None  |A500 Gr. B (46.. Typical
4 M18 C1 C5 HSS4X4X4 | None None  |A500 Gr. B (46.. Typical
5 M9 N29 N30 HSS4X4X4 | None None A500 Gr. B (46... Typical
6 M10 N31 N32 HSS4X4X4 | None None  |A500 Gr. B (46.., Typical
7 M8 A14 N22 RIGID None None RIGID Typical
8 M10A N25 N27 RIGID None None RIGID Typical
9 M12 N29A N31A RIGID None None RIGID Tvpical
10 M14A N33 N35 RIGID None None RIGID Typical
11 M16 N37 N39 RIGID None None RIGID Typical
12 M18A N41 N43 RIGID None None RIGID Typical
13 M20 N45 N47A RIGID None None RIGID Typical
14 M22 N49A N51A RIGID None None RIGID Typical |
15 M24 N53B N5S5A RIGID None None RIGID Typical
16 M26 N57 N59 RIGID None None RIGID Typical
17 M28 N61 N63 RIGID None None RIGID Typical
18 M30 N65 N67 RIGID None None RIGID Typical
19 M32 N69 N71 RIGID None None RIGID Typical
20 M34 N73 N75 RIGID None None RIGID Typical
21 M36 N77 N79 RIGID None None RIGID Typical
22 A6 N80 N81 PIPE_2.5 | None None A53 Gr. B (35..] Typical

23 B6 N82 N83 PIPE 2.5 | None None A53 Gr. B (35..] Typical

RISA-3D Version 17.0.3
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Company : Paul J. Ford and Company Jan 8, 2020

Designer : AMS 12:43 PM
R Job Number : 42913-0012.001.7180 Checked By:
Model Name : Greenwich

Member Primary Data (Continued)

.J

Label | Joint J Joint K Joint Rotate(dea) Section/Shape  Type Desian List Material  Desian Rules
24 C1 N36 N38 PIPE 2.0 | None None |A53Gr.B(35..] Typical
25 Cc2 N32A N34 PIPE 2.0 | None None A53 Gr. B (35 ..| Typical
26 C3 N28 N30A PIPE_2.0 | None None |AS3Gr.B(35.. Typical
27 c4 N24 N26 PIPE 2.0 | None None |A53Gr.B(35..| Typical
28 C5 A13 A15 PIPE 2.0 | None None A53 Gr. B (35..; Typical
29 B1 N56 N58 PIPE 2.0 | None None |A53Gr.B(35..| Typical
30 B2 N52 N54A PIPE_2.0 | None None AS3 Gr.B (35.., Typical
31 B3 N48A N50A PIPE 2.0 | None None A53 Gr. B (35..] Typical
32 B4 N44 N46 PIPE 2.0 | None None |A53Gr.B(35..] Typical
33 B5 N40 N42 PIPE 2.0 | None None A53 Gr. B (35 ..] Typical
34 A5 N60 N62 PIPE 2.0 | None None [A53Gr.B(35..] Typical
35 Ad N64 N66 PIPE 2.0 | None None A53 Gr.B (35..] Typical
36 A3 N68 N70 PIPE 2.0 | None None |A53Gr.B(35.., Typical
37 A2 N72 N74 PIPE 2.0 | None None A53 Gr. B (35..] Tvpical
38 A1 N76 N78 PIPE 2.0 | None None A53 Gr. B (35.., Typical
Member Advanced Data
Label | Release __J Release | Offsetfin] J Offset[in] T/C Only Physical Defl Rat.. Analysis ...  Inactive Seismic..

1 M13 Yes [** NA ** None
2 M14 Yes [** NA ** None
3 M15 Yes [** NA ** None
4 M18 Yes [** NA** None
5 M9 ! Yes [** NA ** None
6 M10 Yes ** NA ** None
7 M8 Yes [** NA ** None
8 M10A Yes [ NA** None
9 M12 Yes " NA** None
10 M14A Yes [** NA** None
11 M16 Yes ** NA ** None
12 M18A Yes [** NA ** None
13 M20 Yes [** NA ** None
14 M22 Yes ™ NA ** None
15 M24 Yes [** NA ** None
16 M26 Yes [** NA ** None
17 M28 Yes [** NA ** None
18 M30 Yes [** NA ** None
19 M32 Yes [** NA** None
20 M34 Yes [** NA ** None
21 M36 Yes " NA** None
22 A6 Yes [** NA ** None
23 B6 Yes [** NA ** None
24 C1 Yes [** NA ** None
25 C2 Yes [** NA ** None
26 Cc3 Yes [** NA** None
27 c4 Yes [** NA ** None
28 C5 Yes [** NA™ None
29 B1 Yes [** NA ** None
30 B2 Yes [** NA** None
31 B3 Yes [** NA ** None
32 B4 Yes [** NA ** None
33 B5 Yes [**NA** None
34 A5 Yes [** NA* None
35 Ad Yes [** NA** None
36 A3 Yes [** NA** None
37 A2 Yes ** NA** None

—
RISA-3D Version 17.0.3 [GA..\\LLALARISAM2919-0012.001.7190_Wind.r3d] Page 3
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Designer
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: AMS

: Paul J. Ford and Company

1 42919-0012.001.7190
: Greenwich

Jan 8, 2020
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143 PM

Checked By:

Member Advanced Data (Continued)

Label | Release _J Release

1 Offsetfin]

J Offset[in]

[ 38 |

Al | |

T/C Only Physical D
t [ Yes P*NA*

Hot Rolled Steel Design Parameters

Label Shape Lengthfin] _ Lbyy[in] Lbzz[in] _Lcomp top[in] Lcomp botfin] L-torqu... Kyy Kzz __ Cb Function
1 M13 HSS4X4X4 | 168 Lbvy Lateral
2 M14 HSS4X4X4 | 168 Lbyy Lateral
3 M15 HSS4X4X4 | 168 Lbyy Lateral
4 M18 HSS4X4X4 | 91.302 Lbyy Lateral
5 M9 HSS4X4X4 | 91.302 Lbyy Lateral
6 M10 HSS4X4X4 | 91.302 Lbyy Lateral
7 AB PIPE 2.5 36 Lateral
8 B6 PIPE 2.5 36 Lateral
9 C1 PIPE 2.0 96 Lateral
10 Cc2 PIPE 2.0 96 Lateral
11 Cc3 PIPE 2.0 96 Lateral
12 C4 PIPE_2.0 96 Lateral
13 C5 PIPE 2.0 96 Lateral
14 B1 PIPE 2.0 96 Lateral
15 B2 PIPE 2.0 96 Lateral
16 B3 PIPE 2.0 96 Lateral
17 B4 PIPE 2.0 96 Lateral
18 BS PIPE 2.0 96 Lateral
19 A5 PIPE 2.0 96 Lateral
20 A4 PIPE 2.0 96 Lateral
21 A3 PIPE 2.0 96 Lateral
22 A2 PIPE 2.0 96 Lateral
23 A1 PIPE 2.0 96 Lateral

Basic Load Cases
BLC Description Category X Gravity Y Gravity Z Gravity  Joint Point _Distribut...Area(Me.. Surface(...

1 Dead None -1.1 46 3
2 Live None
3 Wind 0 None 92 46
4 Wind 30 None 92 46
5 Wind 60 None 92 46
6 Wind 90 None 92 46
7 Wind 120 None 92 46
8 Wind 150 None 92 46
9 Ice Load None 46 23 3
10 Ice 0 None 92 46
11 Ice 30 None 92 46
12 Ice 60 None 92 46
13 Ice 90 None 92 46
14 Ice 120 None 92 46
15 Ice 150 None 92 46
16 Lm None 1
17 Lv None 1
18 | BLC 1 Transient Area Loads None 3
19 | BLC 9 Transient Area Loads None 3

RISA-3D Version 17.0.3

[G:\.. LA ALARISAM2919-0012.001.7190_Wind.r3d]
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Cornpany

: Paul J. Ford and Company
: AMS

Job Number : 42919-0012.001.7190
Modal Name : Greenwich

Jan 8, 2020
12:43 PM

Checked By:

I

Load Combinations

Description S.P.S.B.Fa.B.Fa.B..Fa.B..Fa.B.Fa.B.Fa.B.Fa.B. Fa.B.Fa.B.Fa.

1 1.4D Yes| Y 1114 |
2 12D+16L Yes| Y 111212 (1.6

3 | 1.2D+16Wo @0 [NesY 1.1.2/31[1.6

4 | 12D+ 1.6 Wo @ 30 [Yes|Y 111214 (1.6

5 [ 1.2D+1.6 Wo @60 Yes| Y 111.2/511.6

6 | 12D+1.6Wo @90 [Yes|Y 11.2/6[1.6

7 [1.2D+1.6 Wo @ 120 [Yes| Y 1112|716

8 [1.2D+1.6 Wo @ 150 [Yes| Y 1/1.2/8 1.6

9 [1.2D+1.6 Wo @ 180 [Yes| Y 111.2/3 1.6

10 [1.2D + 1.6 Wo @ 210 [Yes Y 1[1.2/4 116

11 [1.2D + 1.6 Wo @ 240 Yes| Y 111.2|/51-1.6

12 [1.2D + 1.6 Wo @ 270 [Yes| Y 1[1.2|6 1.6

13 (1.2 D + 1.6 Wo @ 300 Yes| Y 1127116

14 1.2 D + 1.6 Wo @ 330 [Yes| Y 1/12/81-1.6

15 [1.2D+1.0Di+ 1.0Wi@OJYes Y 11121911 [10] 1
16 N.2D +1.0Di+ 1.0 Wi @ 30Yes| Y 1112l911 [11] 1
17 [1.2D + 1.0 Di + 1.0 Wi @ 60Yes| Y 11121911 [12] 1
18 [1.2D + 1.0 Di + 1.0 Wi @ 90Yes| Y 11121911 [13] 1
19 1.2D+1.0Di + 1.0Wi @ ...)Yes| Y 1112191 [14] 1
20 [1.2D+1.0Di+1.0Wi@..[Yes| Y 1112191 1 |15] 1
21 12D+1.0Di+1.0Wi @..Yes| Y 111219 1 [10] -1
22 [12D+1.0Di+1.0Wi@..[Yes| Y 111219l 1 1111
23 12D+ 1.0Di+1.0Wi@...)Yes| Y 11121911 [12] 1
24 12D+1.0Di+1.0Wi@..Yes| Y 112191 1 [13] 1
25 12D +1.0Di+1.0Wi @...]Yes| Y 1121911 114] 1
26 12D +1.0Di+1.0Wi@...Yes| Y 1012191 1 [15] -1
97 12D+ 15Lm+ 1.0 Wm ... [Yes| Y 1 11.2131.088/16/1.5
28 [1.2D+15Lm+ 1.0 Wm... Yes| Y 1[1.2]4 |.088/16(1.5
29 1.2D+15Lm+1.0Wm .. Yes Y 111.2|5 1.088/16/1.5
30 1.2D+15Lm+1.0Wm... Yes Y 11216 |.088/16/1.5
31 12D+ 1.5Lm+ 1.0 Wm ... [Yes| Y 1112708816115
32 1.2D+15Lm+1.0Wm... Yes| Y 11128 l.088/16[1.5
33 12D +1.5Lm+1.0Wm... Yes| Y 111213 +08816/1.5
34 12D+15Lm+1.0Wm.. [Yes| Y 111214 -os816]1.5
35 M12D+15Lm+1.0Wm.. [Yes| Y 111.2]/5 -08816/1.5
36 1.2D+15Lm+1.0Wm... Yes| Y 1126 }08816/1.5
37 1.2D+15Lm+1.0Wm.. Yes|Y 111.2|7 +08816/1.5
38 [1.2D+1.5Lm+1.0Wm... Yes| Y 1[1.2|8 -08816(1.5
39 1.2D+15Lv Yes Y 111.2[1711.5

_Envelope Joint Reactions

Joint X [lb] LC Y [lb] LC Z [Ib] LC  MX[kin] LC MY([kin) LC MZ[kin] LC
1 C1 max| 4474.2 112 13249.206 |18 [1813.931| 3 | 4506 |3 | 45968 | 9 | 113.773 |18
2 min |-4485.263| 6 |1097.603 |12 |-1813.659| 9 | 4.443 |9 | 45981 |3 | 33.949 |12
3 N29 max|2181.277 | 14 | 3075.672 | 26 |3770.234 |14 | 96.344 |15 | 44.734 |5 | -17.564 | 7
4 min |-2175.722| 8 |1014.757 | 8 |-3760.588| 8 | 31.159 | 8 | 44.734 |11 | -56.912 |24
5 N31 max | 2240.632 | 10 | 3249.098 | 22 |3875.286 | 4 | -28.955 | 3 | 45996 |13 | -15.214 | 6
6 min |-2234.979| 4 11097.812| 4 |-3884.803| 10 | -98.753 |21 | -45982 | 7 | -57.271 |24
7 Totals: max | 8724.417 | 12 | 9523.712 | 26 [8462.591 | 3
8 min |-8724.418| 6 |3416.007 [ 8 |-8462.593| 9
RISA-3D Version 17.0.3 [G:\. AL ALARISAM2919-0012.001.7190_Wind.r3d] Page 5




Company : Paul J. Ford and Company Jan 8, 2020

" Designer : AMS 12:43 PM
Job Number : 42919-0012.001.7190 Checked By:
ANEMETSOHER COMPANY

Model Name : Greenwich

Envelope AISC 14th(360-10): LRFD Steel Code Checks

Member Shape Code C...Loc[in] LC Shear ... Loc[in] Dir LC phi*Pnc [Ib] phi*Pnt [Ib] phi*Mn y-...phi*Mn z-... C Ean
1 B3 PIPE 2.0 | .756 48 9| .055 48 9 [14916.096| 32130 | 22.459 | 22.459 [1..{H1-1b |
2 A3 PIPE 2.0 | .756 | 48 |5 .055 48 5 |14916.096| 32130 | 22.459 | 22.459 [1..iH1-1b
3 C3 PIPE 2.0 | .756 48 (13| .055 48 13/14916.096| 32130 | 22.459 | 22.459 |1..i1H1-1b
4 M18 HSS4X4X4 | .632 0 21| .092 0 |y [15[109499.8..| 139518 | 194.166 | 194.166 |2.... H1-1b
5 M10 HSS4X4X4 | .632 0 25| .092 0 y [19[109499.8.... 139518 [194.166 |194.166 [2..., H1-1b
6 M9 HSS4X4X4 | .621 0 (17| .083 0 y |23[109499.8...] 139518 | 194.166 | 194.166 |2...{ H1-1b
7 M13 HSS4X4X4 | .320 | 168 [13] .053 | 168 | z [12]61430.995| 139518 | 194.166 | 194.166 |2.... H1-1b
8 M14 HSS4X4X4| 320 | 168 19! 052 | 168 |z | 8 [61430.995| 139518 | 194.166 | 194.166 [2...iH1-1b
9 M15 HSS4xXaX4| 320 1168 [ 5| .052 | 168 | z | 4 |61430.995| 139518 [194.166 | 194.166 |2.... H1-1b
10 B5 PIPE 2.0 | .212 48 |7 | .023 | 48 7 [14916.096| 32130 | 22.459 | 22.459 1..iH1-1b
11 A5 PIPE 2.0 | .212 48 13| .023 48 3 [14916.096| 32130 | 22.459 | 22.459 |1 |H1-1b
12 B1 PIPE 2.0 | .212 48 19| .023 | 48 9 |14916.096| 32130 | 22.459 | 22.459 | 1 |H1-1b
13 c5 PIPE 2.0 | .212 48 11| .023 48 11/14916.096| 32130 | 22.459 | 22.459 |1...H1-1b
14 C1 PIPE 2.0 | .212 48 13| .023 | 48 13/14916.096| 32130 | 22.459 | 22.459 [1..iH1-1b
15 A1l PIPE 2.0 | .212 48 | 5| .023 48 5 /14916.096| 32130 | 22.459 | 22.459 |1...H1-1b
16 B4 PIPE 2.0 | .169 48 |7 | .028 | 48 7 114916.096| 32130 | 22.459 | 22.459 |1...H1-1b
17 A4 PIPE 2.0 | .169 48 13| .028 48 3 [14916.096| 32130 | 22.459 | 22.459 | 1 |H1-1b
18 Cc4 PIPE 2.0 | .169 | 48 (11| .028 | 48 11/14916.096| 32130 | 22.459 | 22.459 |1..iH1-1b
19 B2 PIPE 2.0 | .134 48 (9] .019 48 9 [14916.096| 32130 | 22.459 | 22.459 [1 |H1-1b
20 Cc2 PIPE 2.0 | .134 48 13| .019 48 13/14916.096| 32130 | 22.459 | 22.459 |1..iH1-1b
21 A2 PIPE 2.0 | .134 48 |5] .019 48 5 [14916.086| 32130 | 22.459 | 22.459 |1..iH1-1b
22 B6 PIPE 2.5 | .075 0 9| .009 0 9 |47114.007| 50715 | 43.155 | 43.155 [1..iH1-1b
23 A6 PIPE 2.5 | .075 0 5] .009 0 5 147114.007| 50715 | 43.155 | 43.155 12..{H1-1b

——————————————————————————————————————————————————————————————————————

RISA-3D Version 17.0.3 [G:ALALALLALARISA2919-0012.001.7190_Wind.r3d] Page 6
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ASCE 7 Hazards Report

ASCE

AMERICAN SQCIETY OF CMVIL ENGINEERS

Address: Standard: ASCE/SEI 7-10 Elevation: 142.08 ft (NAVD 88)
No Aeress at This Risk Category: Il Latitude: 41.033936

focation Soil Class: D - stiff Soil Longitude: -73.630832
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Resulits:
Wind Speed: 125 Vmph<——— Jurisdiction requires nominal wind speed of 101 mph
10-year MRI 76 Vmph
25-year MRI 85 Vmph
50-year MRI 90 Vmph
100-year MRI 97 Vmph

Data Source:

Date Accessed:

ASCE/SE! 7-10, Fig. 26.5-1B and Figs. CC-1-CC-4, incorporating errata of
March 12, 2014

Wed Jan 08 2020

Value provided is 3-second gust wind speeds at 33 ft above ground for Exposure C Category, based on linear

interpolation between contours. Wind speeds are interpolated in accordance with the 7-10 Standard. Wind speeds
correspond to approximately a 3% probability of exceedance in 50 years (annual exceedance probability =
0.000588, MRI = 1,700 years).

Site is in a hurricane-prone region as defined in ASCE/SEI 7-10 Section 26.2. Glazed openings need not be
protected against wind-borne debris.

Mountainous terrain, gorges, ocean promontories, and special wind regions should be examined for unusual wind
conditions.
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AMERICAN SOCIETY OF CML ENGINEERS

Seismic

Site Soil Class: D - Stiff Sail

Results:
Ss: 0.259 Sps 0.275
S, 0.07 Sp1 0.112
Fa: 1.593 TL: 6
F,: 2.4 PGA : 0.153
Sws 0.412 PGA w: 0.228
S|v|1 i 0.169 FFGA : 1.495

le : 1.25
NS s Category fed Jan 08 2020
Date Source: USGS Seismic Design Maps based on ASCE/SEI 7-10, incorporating
Supplement 1 and errata of March 31, 2013, and ASCE/SEI 7-10 Table 1.5-2.
Additional data for site-specific ground motion procedures in accordance with
ASCE/SEI 7-10 Ch. 21 are available from USGS.
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AMERICAN SOCIETY OF CIVIL ENGINEERS
Ice
Results:
Ice Thickness: 0.75in.
Concurrent Temperature: 16 F
Gust Speed: 50 mph
Data Source: Standard ASCE/SEI 7-10, Figs. 10-2 through 10-8
Date Accessed: Wed Jan 08 2020

Ice thicknesses on structures in exposed locations at elevations higher than the surrounding terrain and in valleys
and gorges may exceed the mapped values.

Values provided are equivalent radial ice thicknesses due to freezing rain with concurrent 3-second gust speeds,
for a 50-year mean recurrence interval, and temperatures concurrent with ice thicknesses due to freezing rain.
Thicknesses for ice accretions caused by other sources shall be obtained from local meteorological studies. Ice
thicknesses in exposed locations at elevations higher than the surrounding terrain and in valieys and gorges may
exceed the mapped values.

The ASCE 7 Hazard Tool is provided for your convenience, for informational purposes only, and is provided "as is” and without warranties of
any kind. The location data included herein has been obtained from information developed, produced, and maintained by third party providers;
or has been extrapolated from maps incorporated in the ASCE 7 standard. While ASCE has made every effort to use data obtained from
reliable sources or methodologies, ASCE does not make any representations or warranties as to the accuracy, completeness, reliability,
currency, or quality of any data provided herein. Any third-party links provided by this Tool should not be construed as an endorsement,
affiliation, relationship, or sponsorship of such third-party content by or from ASCE.

ASCE does not intend, nor should anyone interpret, the results provided by this Tool to replace the sound judgment of a competent
professional, having knowledge and experience in the appropriate field(s) of practice, nor to substitute for the standard of care required of such
professionals in interpreting and applying the contents of this Tool or the ASCE 7 standard.

In using this Tool, you expressly assume all risks associated with your use. Under no circumstances shall ASCE or its officers, directors,
employees, members, affiliates, or agents be liable to you or any other person for any direct, indirect, special, incidental, or conseguential
damages arising from or related to your use of, or reliance on, the Tool or any information obtained therein. To the fullest extent permitted by
law, you agree to release and hold harmless ASCE from any and all liability of any nature arising out of or resulting from any use of data
provided by the ASCE 7 Hazard Tool.
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APPENDIX D

POST MODIFICATION INSPECTION (PMI) REQUIREMENTS
FOR DESKTOP REVIEW

Foundedin 1945 www.PaullFord.com 100% Employee Owned



PJF A42919-0012.001.7190 On Air Engineering, LLC January 8, 2020
(1) 14 Foot Platform Greenwich CT

Post Modification Inspection (PMI) Report Requirements

Documents & Photos Required from Contractor

Purpose — to provide PJF the proper documentation in order to complete the required Mount Desktop review of
the Post Modification Inspection Report.

e Contractor is responsible for making certain the photos provided as noted below provide confirmation
that the modification was completed in accordance with the modification drawings.

o Contractor shall relay any data that can impact the performance of the mount or the mount modification,
this includes safety issues.

Base Requirements:

e Provide “as built drawings” showing contractor's name, preparer’s signature, and date. Any deviations
from the drawing (proposed modification) must be shown.

o Notation that all hardware was properly installed, and the existing hardware was inspected for any issues.

o Verification that loading is as communicated in the modification drawings. NOTE if loading is different
than what is conveyed in the modification drawing contact PJF immediately.

e Each photo should be time and date stamped.

e Photos should be high resolution and submitted in a Zip File and should be organized in the file structure
as depicted in Schedule A attached.

e Any special photos outside of the standard requirements will be indicated on the drawings.

e Contractor shall ensure that the safety climb wire rope is supported and not adversely impacted by the
install of the modification components. This may involve the install of wire rope guides, or other items to
protect the wire rope.

e The photos in the file structure should be uploaded to pjfmount@pauljford.com as depicted on the
drawings.

Photo Requirements:

e Base and "During Installation Photos”
o Base pictures include
= Photo of Gate Signs showing the tower owner, site name, and number.
= Photo of carrier shelter showing the carrier site name and number if available.
=  Photos of the galvanizing compound and/or paint used (if applicable), clearly showing the
label and name.
o “During Installation” Photos if provided — must be placed only in this folder
e  Photos taken at ground level
o Overall tower structure before and after installation of the modifications
o Photos of the appropriate mount before and after installation of the modifications; if the mounts
are at different rad elevations, pictures must be provided for all elevations that the modifications
were installed.
o  Photos taken at Mount Elevation
o Photos showing each individual sector before and after installation of modifications. Each entire

sector must be in one photo to show in the inter-connection of members.
o Close-up photos of each installed modification per the modification drawings; pictures should also
include connection hardware (U-bolts, bolts, nuts, all-threaded rods, etc.)

Foundedin 1965 www.PaullJFord.com 100% Employee Owned



PIF A42919-0012.001.7190 On Air Engineering, LLC January 8, 2020
(1) 14 Foot Platform Greenwich CT

o Photos showing the measurements of the installed modification member sizes (i.e. lengths,
widths, depths, diameters, thicknesses).

o Photos showing the elevation or distances of the installed modifications from the appropriate
reference locations shown in the modification drawings.

o Photos showing the installed modifications onto the tower with tape drop measurements (if
applicable) (i.e. ring/collar mounts, tie-backs, V-bracing kits, etc.); if the existing mount
elevations needs to be changed according to the modification drawings, a tape drop
measurement shall be provided before the elevation change.

o Photos showing the safety climb wire rope above and below the mount prior to modification.

o Photos showing the safety climb wire rope above and below the mount post modification.

Antenna and equipment placement and Geometry Certification:

e The contractor must certify that the antenna and equipment placement and geometry is in accordance
with the antenna placement diagrams as included in this mount analysis.

O The contractor certifies per photos that the equipment on the mount is as depicted on the
antenna placement diagrams as included in this mount analysis.

(| The contractor notes that the equipment on the mount is not in accordance with the antenna

placement diagrams and has accordingly marked up the diagrams or provided a diagram outlining
the differences.

Certifying Individual:  Company

Name

Signature

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



PJF A42919-0012.001.7190 On Air Engineering, LLC January 8, 2020
(1) 14 Foot Platform Greenwich CT

Schedule A — Photo & Document File Structure

e VZW Site Number / Name
o Base & “During Installation” Photos
o Pre-Installation Photos

= Alpha
= Beta
=  Gamma
= Ground Level
= Tape Drop
o Post-Installation Photos
= Alpha
= Beta
= Gamma
= Ground Level
= Tape Drop

o Material Certification — Submission of this document including executed certification on Page 2
o Specific Required Additional Photos
o Required Additional Photos

Special Instructions / Validation as required from the MA or any other information the contractor
deems necessary to share that was identified:

Issue:

Response:

Foundedin 1945 www.PaullFord.com 100% Employee Owned
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