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Transcend Wireless

March 1st, 2023

Members of the Siting Council
Connecticut Siting Council

10 Franklin Square

New Britain, CT 06051

RE: Notice of Exempt Modification
153 Old Salem Road, Norwich, CT 06360
Latitude: 41.303574
Longitude: -72.072977
T-Mobile Site#: CTNL463A - Sprint Keep Project

Dear Ms. Bachman:

Sprint currently maintains six (6) antennas at the 110-foot level of the existing 112-foot Utility Tower at
761-763 Federal Road, Brookfield, Connecticut. The 112-foot Utility Tower and property are owned and
operated by Connecticut Light and Power Company (% Eversoucre). T-Mobile now intends to remove all
existing Sprint equipment and replace it with their own. T-Mobile will be installing (6) antennas at the 110-foot
level of the tower. The new antennas support 5G services.

Planned Modifications:

Tower:

Remove

(3) Sprint Antennas

All Existing Sprint RRHs

All Existing Sprint Hybrid Cables

Install New:

(3) APXVAALL24 43-U-NA20 Antennas

(3) Commscope VV-65A-R1 Antennas

(3) Ericsson Radio 4460 B25+B66

(3) Ericsson 4480 B71+B85

(3) Ericsson Radio 8863 B41

(6) Commscope Bias-T-ATSBT-TOP-MF-4G



(36) 1 1/4” Coax Cables
(3) 6/24 Hybrid Cables

Ground:
Install New:
(1) 6160 Cabinet and (1) B160 Battery Cabinet.

To Be Removed:
All Sprint Ground Equipment

This facility was originally approved by the Connecticut Siting Council in Petition No. 595 dated December 19,
2002. A copy of this approval is attached. This modification complies with this approval.

Please accept this letter as notification pursuant to Regulations of Connecticut State Agencies§ 16- SOj-73, for
construction that constitutes an exempt modification pursuant to R.C.S.A. § 16-50j-72(b)(2). In accordance
with R.C.SA. § 16-S0Oj-73, a copy of this letter is being sent to Mayor Peter Nystrom, Elected Official, and
Francis Lollie, Zoning Enforcement Officer, as well as 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 existing structure.
2. The proposed modifications will not require the extension of the site boundary.

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

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

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

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

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

Sincerely,

Eric Breun

Transcend Wireless

Cell: 201-658-7728

Email: ebreun@transcendwireless.com



mailto:ebreun@transcendwireless.com

Attachments

cc: Peter Nystrom - Mayor of Norwich

Deanna Rhodes - Director of Planning

Connecticut Light and Power Co (% Eversource) - Land Owner
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Hello, your package has been delivered.
Delivery Date: Thursday, 02/02/2023

Delivery Time: 10:26 AM

Left At: DOCK

Signed by: KEITH

Experience UPS My Choice® Premium Today
Be in total control of how, when and where

your packages are delivered. i e

-

.
TRANSCEND WIRELESS

Tracking Number: 17V257420392324140

EVERSOURCE ENERGY
107 SELDEN 5T.

Ship To: BERLIN, CT 06037
us

Number of Packages: 1

UPS Service: UPS Ground

Package Weight: 1.0 LBS

Reference Number: CTNL463A



Hello, your package has been delivered.
Delivery Date: Thursday, 02/02/2023

Delivery Time: 1:42 PM

Signed by: MUSKARELA

TRANSCEND WIRELESS

Tracking Number: 17v257420399059791

MAYOR PETER NYSTROM
100 BROADWAY

Ship To: NORWICH, CT 06360
s

Number of Packages: 1

UPS Service: UPS Ground

Package Weight: 1.0 LBS

Reference Number: CTHNL463A

Your shipment
12V257420399469786

Estimated delivery
The delivery date will be provided as soon as possible.

Label Created

On the Way
Picked Up by UPS

Out for Delivery

O  Delivery

Ship To
NORWICH, CT Us



November 11, 2019

City of Norwich, CT
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MAP FOR REFERENCE ONLY
NOT A LEGAL DOCUMENT

City of Norwich, CT makes no claims and no warranties,
expressed or implied, concerning the validity or accuracy of

the GIS data presented on this map.

Geometry updated 1/22/2019
Data updated 1/22/2019
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TO QL1 PEOPLY TO WHOH THRSE PRESENTS 8HALL COMD, GRERTING: d_,f/ 2264 ~23

o RNOW YR thet § wor._ ... RICHARD. M. BARDLNG.

e

tof .. . NORVIOH, . Qounty of New London and State of Gommegticut

s£or tho constdsration of . 8 valunble. sum. An.dollaxs
“hoyedy acknowledged mw!ved to iy avs foll eatlsfaction nt The Conasetieut Lighe lnd Power Qompang, &
Conngetlont corgofation located {n Hartlord. Oonusctleut, do glve, grant, baszafn, ﬂel) aod confitm unf
Gald Oonnacticat LINSE and Fowss Gomsany the. tallowlns 1ianes Gud Hams of Wars st o
Tho tight to constyuet, matnteln, robulld, and relosats, at sll (imea, fovever, on, ovee, ov/and under

v
cany part of & atwip of tand .. . 250
ag tollows:

.fett 30 widih, eatd stlp belng bounded and Goscribed

A coPtain percol of land aitwated in the Town of Worwich, lylng botween
parallel linos, eald parallel ilines being 125 feot distant on caoh sids
(ueaswring at right angles) from thoe center lina of location of said stedp
as sarveyod and otalked out this date, eeld center line, at cach angle point
being considered to extend to the outolde of gaid otyip.

Sald conter line is degcribed ap followe; Hegimning ab & point 4n the northcriy
boundary ldne of the Back Read (eo culled) leading from the galem Pusnpike to
Loffingwell, eaid point boing about two foot stutherly ag meacured along the

1ine boing desoribed £rom on iron pin and boing about 136 Lest vonterly ae
measured along the nortnerly boundavy of gald road £rom the intergeotion 6f

gadd northerly boundary of said rond, the vestorly boundary of lend now oF
formerly of A, H, Besbo and the eastsrly bowndery of land of Grantort thenas

180 o 55t B about 1079 feet to nn iven ping thonte 150 < 1Ot W,
about 2953 foot to land of Olpryen gzablindsl

Y uumber and ofl kinds ood sles of poles, towers, W all fistures and things, exee,
uildings, useful at this H{me or hercafter for tho uamm on ot e!oemuly of svery volmae and rar (elo-
pnone. telegzaph, and slml purposos, and tho right to puit by the same, for aoy and avary Eumom
riclly of every voltage snd 9 Bame £o7 wln»hoxm. tolexraph, and 6 purposes; and tl
oo nnt, fell, trim, and romove any trea on my sas fats a"whloh, £ 1% fall, conld fall withis ten feot ol anything
heroaftor locatad on sold attlp of land by virlue of !nm! ﬂmaxumom and e all trods,
nmuh. cr other growih on safd sirlp, a.\l woad out to bo the p Y of the t ma mne tha
oawme s ent; and tho right to tras u 0nd carry matoriala ovm- eald smn ln uxu:omnc nn ﬂgh which eald
: Connes! e lg;t Light ond Power omnvany now bhas or may horeaftor bave fu othor lands, doing no
amago thore

}{Avn Am) 70’ HOLD tho sbovo geanted and burgained rights and rights of way uuto it, the
ccotsors and nssigns, forsver, to 1t8 and tholr own nro or usp and hioncof. Aud alco | wey
"kho sum gmnmm dn lor ys«n CAHFBGIVSR, m 0! sdministeators, covenant with u!e
u ﬂuﬁd m‘ and ot tho omsuns of these presonts ¥ we am <ee woll
M 8l of 4 ate

of nnd ua n gona mﬂeluulbla vasata in so aimnw ond havn smd right to grant, darsaln,
and eell eatd rlghu and rlghts of way [0 mannor and’ form aa v abova and that oald 6teid of land
und sald rights ond #ights of woy ere fied from all cnuumbmuea whnuoev

ss0  AND FURTHERMORE I aa, the ma gtamcru do br thuae nrmnla bma o euresives and mywnse
helrs, forever, to warrant and dofend ¢ Ve g7an! aygalacd %BM ﬂzhm of way to the
&ald granteq, fts successora and mlgu ngunet ail cla(nu und demands what&oe

3

1IN WITNESS WHERBOF § we havo heveunto zot my oot hsad® asd sca¥l this.. . Tth .
o, .. .. Qotober e & D. 10,300 -

«d.. mul%‘%\wd o pm;\;cab of /‘

-fay of

... (BRIALSY

{BRA%)

STATE OF CONNECTIOUT

sswegoutity oF... NeW. Jando) . 88...... Boxvioh, Sonngotiont,. Ootobag Tth,
s Po 7 appoaved, ATCHARD M. HARDING

egasler of the

meo te.... ,_h_iﬁ_n-eo 14 dasd, botoro mo,




T NV - CT54XC775

Right of Way Grant '

FROM

RICHARD ¥, HATDISD

i - Lo o
B i

:ﬁm@mm_mmﬁz_mm&f

TO h .
P ;
:
38
3 ;
i oS
{ N :
ST TOWN OF Negwich comd. t
7. Rocelvod for Reoord SBLEZ 08I
. -alliBh vclock G B3, 1 Reocried i -
" Morwich Land Rusgeds, VL 7 ree 4 1
T e IR
et b i !
N , .
Lo oien, iR e s
i o ST s Sz

Gamgated a0 Fuind Qort
ool G T Ok ;
Xy :
3.9



i . i
1; state of Connestlcut, County of ¥ew London, 38. Yoy 24th, 1930. Then and ‘therse i : i
Kbg‘f?ﬁs‘me a Justice of the Pence nin and for the County and Stzte af sgld, duly Vd"’ /9

commissioned and acting as such, personally appenrsd Mr.E1l Jacobson, signer and ' 5

sealer of the foregoing instrumont and aclnowledged the ssms to b6 his frec act end p. /g

'
. ; - !
‘dead. Magurlce W.Meyer, Justice of the Peucs {Seal). Commleslon explres Jenuary lst,g‘ [g’l . i
1931. Approved &3 to: Terms, R.W.Swenson; Description, A.U.Hersey, Form, A.U.Hersey, ol _
) y
}Jun 28, 1930. A.U.H. to ®R.H. A.U.H. 7/10,1930. R.H. to A.U.BH. R.H. 7/10,1930. , -
| Abstracted on Aug. 2, 1930. By H.D.F. i
} Received for Record Octobez; 17, 1930, at .02 o'clock A.X. i
. = Pown Clerk. | - )
i L S T 0 4
1w ‘3 o ALL PEOPLE TO WHOM THESE PRESENTS SHALL COME, GREETING: FKNOW YE, THAT I,

4!1101{;«}19 M. AARDING of Norwich, County of New Iondon and State of Connectiocut, for the

i

H i
t conslderation of a valusble sum in dollsrs hereby acknowledged recelved to my full
! satisfaction of The CONWECTICUT LIGHT AXND POWER COMPANY, 8 Connecticut corporation

located in Hartford, Connecticut, do give, grant, pergain, sell, and confirm unto

*‘the sald Connsctlcut Light and Power Company the followlng rights and rights of waey:
i

i
i
The rlght to construct, maintaln, rebuild, and relocate, at 8ll times, forever, on,;

4 ; ‘\
over, or/and under any part of a strilp of land 250 feet in width, ssid strip. beling ‘s

i

%boundad and described as follows: A cartaln parcel of 1and situated in the Town of ‘
%Norwich, lying betweon parallel 1ines, sald parallel 1ines beilng 125 feet dlstant on
! gach side (measufcing at right angles) from the center lines of jocation of sald striﬁ

Haa surveyed and steked out this date, sald center 1line, st each angle point being :
i

considered‘tb extend to the outside of sald strip. Sald center 1ine 1is described as:
’ gfollowa: Beginnling at & point in ths northerly boundary 1ine. of the Back Roed (so
’1 cnlled) leading fiom the Salem Turnplke to Lerfingwall, sald point belng gbout two

u-wu_?q
W
—

x

b

!

% foet southerly as measured along the 1ine being described from an irom 51n and beiné : -
i about 136 feet westerly as measured along the northerly boundsary of ssid road from i y

P the intersection of sald nortberly boundary of sald rosd, the westerly boundary of ! :

‘ land now or formerly of A.H.Beebs and the easterly boundary of lend of Grantor; thencs

PERRepEIN

: ‘N.18°55' £ sbout 1079 feet to an iron pin; thence N. 15° 10! W. about 2953 feet to

i

{land of Ciprysan Szablinski, any number and a1l kinds and sizes of poles, towsers, ‘{
§

N

M B
wires, guy wires, and all fixtures and things, except puildings, useful at this time
B, a—_—-—.——-—: el
or hereafter for the transmission of electricity of every voltage and for telephone,

{ 1
“telegraph, end signal purposes, and ths right %o transmit by the same, Por any and ‘

N —— 1
{

anr

v

g—

every purpose electricity of every voltage and use the same for telephone, telegraph,
| and signal purpoaes; and the right to tpansmty by -bhe ~same, —foer—emyvané—evefy—purpaée,—

| eLoobrto vy -of ~overy -volbeago -and ~use ~3he -seae -For —~bokephencs “tetegraphy end -stgnalk ;

RS

i parpeaes,»—gm&-‘cha—ri—ghb#o cut, fell, trim, end remove sny tree on my 1and which, if

{
{1t fell, could fall within ten feet of anything hereafter located on sald strip of
!1and by virtue of this grant, snd the right 'to cut and remove &ll trees, brush, or

i other growth on sald strip, 811 wood cut to be the property of the owner of the 1and

!at the time the same ls cut; and the right to travel on and cCarIy materials over sald

‘tstrip 1n exercilsing sll rights wnich sald The Cormecticut Light and Power Company now

|has or may hereafter have in other lands, doing no dsmagse thereby. }

i
‘i 70 HAVE AND TO HOLD the above granted and bargained pights snd rights of

i‘my wnto 1%, the said grantee, 1t s svccessors and ssslgns forever, to its and thelr
own proper use end behoof. And alszo, I, the sald grantor, do for mysell, my hielrs; *
executors, and adoinistrators, covensnt with the seld grantee, 1its sucoessors and

i
!
i
v
'
i
4

|
{
]
!
iassigns, that at and until the ensealing of thesse presents, I am well seized ol sal
i

%ﬂtrip of land as & good indefeasible estate in fes simple and nave good right to

| .
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MISGELLANEQUS No. 197

i
1
i
i

. . !
, gront, pargain, and sell sald rights and rights of way in mamner and form as is above

witt,e-;, and that ssid etrip of lend and seid rights and rights of way &re ITee fronf;
i g11 encumbrances whebsoever. And Furthermore, I, the said grantor, 4o by these
presents pind myself and my heirs, forever, to warrsnt and defend the sbcove granted |
end bargained rights and rights of wey to the sald grentec, its successors and
assigns, against 211 cleims and demends whabsoever.

October, A.D.1930. Signed, sealed and deliveresd in prscsencs of
Willism B.Mitchell
Fred E.Gerber

Ricksrd ¥.Harding (Seal)

i
|
|
|
‘1
IN WITHESS WlxDiEOF, 1 heve hersunto set my band end seal this 7th day of i
—_— 1.
!
1
1
4
i
State of Cormmocticut, County of Yew London, s8. Xorwich, Connecticut, October 7th, ;

1930. Porsonelly appeared Richard M.Harding, signer and senler of the foregoing
instrwment, and acknowledged the ssme to be his free sct and dsed, pefore me, William.

! p.uitchell, Wotary Publle (Seal). i

’ CONNECTICUI‘ LIGHT AND POVER COMPAKY, & Connecticut corporation, does hereby relesse;

Recelved for Record October 17, 1930, at 11.30 ofclock A.M.

W Town Clerk.
i

-

KHOW ALL X.X'EN BY THESE PRESENTS: THAT the subscriber, EUNICE HARDING MNARVIEW,’

of Lyme, in the County of New London, State of Connecticut, for the consideration of
a valusble sum 4n dcllars, recelved to the subscriber's full satisfaction of THE . |

and forever guit-claim %o asid The Comnecticut Light and Power Company, a8ill the right,

*and inte"est of the subscriber in or to a certain easement and right of way grantad;,

right of wey from the burden of such encumbrance .

© State of Connecticut, County of New London, 8S. Norv,ich, October 7, 1230. Personally

ek e e e e e

i
i
1
!

'

i

L
[

the s&id The Commecticut Light and Power Company by Richard M.Harding, of Norwlch, |
the grant of which easement and rignt of way is dated October 751930, - E

* The intention of this instrusent 1is fo release such easement and right of'
way sbove described from the burden of & certain Mortgage asted april 3, 1928, :
recorded in the jand records of the Town of Norwich, in Volume 186, st Page 302, bug

not Lo relesse any other part of the property of the grantor of such easement end ‘

IN WITHESS Y;H‘:R‘:JOF the subscriber has hereunto set her hend and sesl al

Norwich this scventh day of Oetober, 1930.
Witnessec‘l py: Willliam B.Mitchell Tunice Harding Ma;‘\!in (L.S.‘)

'

i

E

i

i

]

{¥rs.) Erma Herding §

appeared before me Funice Earding ¥orvin, and scknowledged the foregoing to e her

free act and deed, Williem B. ¥itchell, Notary Public {Seal).
Recelved for Reoord October 1'7, 1930, at 11.32 olclock A.M.

QWW Town Clerk.

f”ﬁ "
T0 ALL P“OPLE TO \(HO]n THESE PRESENTS SHALL COME, GREETING: XNOW YE, THAT

|
I, CFAR‘LES C.BFO\’X\ING of the Town of Korwieh, County of New London and State of ]‘
Covmecbicu«b, for the consideration of & valuable sum in dollars; hereby ackhowledged
i pecelved to my full sg’nisfaction of THE COWNECTICUT 1YGET AND POWEIR CONPARY, & \5

Anrnantdcut corporation located in Hartford, Connecticut, 4o give, grant, bargains




SITE NAME:

SITE NUMBER:
DATE PREPARED:
TYPE OF BUILD:
SITE ADDRESS:

COUNTY:
MAP/BLOCK/LOT:

LATITUDE:
LONGITUDE:

SITE OWNER:

APPLICANT:

ARCHITECT/ENGINEER:

REVISED: 6/19/02
OWNER’S INITIALS:
DATE:

PROJECT INFORMATION

MONTVILLE NORTH — CL&P
POLE # 6347 4

CT54XC775
APRIL 29, 2002
CO~LOCATION

153 OLD SALEM ROAD
NORWICH, CT 06360

NEW LONDON
201/4/12

N 41°30'36"
W 72°07°30”

CONN.LIGHT & POWER
P.0. BOX 270
HARTFORD, CT 06141-0270

SPRINT PCS

CROSSROADS CORPORATE CENTER
1 INTERNATIONAL BLVD.

8TH FLOOR

MAHWAH, NJ 07495

CONTACT: JEFF GUTOWSKI

PHONE: 201/684—4078

MCFARLAND—JOHNSON, INC.
400 BAYONET STREET
SUME 301

NEW LONDON, CT 06320
CONTACT: PAUL BISCUTI
PHONE: 860/447-2844
FAX: B60/447-1622

SHEET:

L1

§
PROJECT:  15805.36

NONE

DATE: APR 28, 2002

SCALE:

NOTE: '
SPRINT-PCS~RESERVES THE RIGHT
TO MODIFY THIS LEASE EXHIBIT.

M’
-2 Sprint PCS
SITE NO. CT54XC775

m..y..

LEASE EXHIBIT

153 OLD SALEM ROAD
NORWICH, CONNECTICUT

MONTVILLE NORTH NU

McFARLAND — JOHNSON, INC.
400 BAYONET STREET  SUIE 301 NEW LONDON, CT 06320
PHONE (860) 447-2844 FAX (860) 447-1622

M)




EXISTING CL&P ACCESS
ROAD TO BE UPGRADED
W/ CULVERTS AS NEEDED
FOR PROPOSED SPRINT 25
ACCESS AND UTILITY
EASEMENT

By
AR Hiey Roap

REVISED: 6/19/02
OWNER’S INITIALS:

DATE:

EXISTING 250" WIDE
CL&P EASEMENT

PROPOSED SPRINT
LEASE AREA

APPROX. LOCATION
PROPERTY LINE

PROPOSED 12' WIDE
ACCESS ROAD

EXISTING GAS LINE
EASEMENT

—————CONN ROUTE 82 )

SITE PLAN

NTS

SHEET
L

15805.36
NONE

DATE: APR 29, 2002

PROJECT:
SCALE:

Sprint PCS

SITE NO. CT54XC775

P
=

LEASE EXHIBIT

153 OLD SALEM ROAD
NORWICH, CONNECTICUT

McFARLAND — JOHNSON, INC. | MONTVILLE NORTH NU

400 BAYONET STREET SUNE 301  NEW LONDON, CT 06320
PHONE (850) 447-2844 FAX (860) 447-1622

”,




Petition No. 595
Sprint Spectrum, L.P. d/b/a Sprint PCS
Staff Report
December 19, 2002

On December 12, 2002, Connecticut Siting Council (Council) member Brian Emerick and Christina
Lepage of the Council staff met with Sprint PCS (Sprint) representative Thomas J. Regan at 153 Old
Salem Road, Norwich, Connecticut for the inspection of an electric transmission structure. The structure
is owned by Connecticut Light and Power (CL&P). Sprint, with the agreement of CL&P, proposes to
modify the structure by installing antennas and associated equipment for telecommunications use and is
petitioning the Council for a declaratory ruling that no Certificate of Environmental Compatibility and
Public Need (Certificate) is required for the modification.

Sprint proposes to replace one side of the existing 57-foot transmission pole with an 88-foot laminated
wood pole. Three panel antennas would be attached to the pole with a centerline of 83 feet above ground
level (agl), and a GPS antenna would be installed at the 75 feet agl on the southwest side of the structure.

The proposed equipment would be housed in equipment cabinets and installed on a 10-foot by 20-foot
platform within a 390-foot lease area. The proposed equipment cabinets would be covered by an ice
canopy and ice bridge, which would connect the equipment cabinets to the monopole. An 8-foot chain-
link fence would surround the equipment compound.

Access to the site would be via an existing access road, which crosses a wetland area. Surface water runs
down the existing access road and ponding occurs at various locations along the road. Sprint proposes to
upgrade the existing access road to a 12-foot wide gravel surface drive with rip rap lined roadside swales
and install culverts to allow water flow. Sprint would install sedimentation and erosion controls to protect
regulated wetland areas. An underground conduit from an existing utility pole will provide power and
telephone service to the site.

The calculated cumulative worst case power density would not exceed 35.1% of the applicable standard.
Sprint contends that the proposed modification of the existing transmission structure would not cause a

significant change or alteration in the physical and environmental characteristics of the site, and would
not cause a substantial adverse environmental effect.



EVERS=URCE o6 Prospect Strest,
ENERGY P.0O. Box 270

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

January 27, 2023
Kyle Richers
Transcend Wireless
10 Industrial Ave Suite 3
Mahwah NJ 07430
RE: T-Mobile Antenna Site CTNL463A, Old Salem Road, Norwich CT, Eversource Structure 6347.5
Dear Mr. Richers:

Based on our reviews of the site drawings, the structural analysis and foundation review provided by
Centek Engineering, along with a third-party review performed by Paul J. Ford and Company, we accept
the proposed modification.

Please work with Christopher Gelinas of Eversource Real Estate to process the site lease amendment.

Please do not hesitate to contact us with questions or concerns. Christopher can be contacted at 860-665-
2008, and | can be contacted at (203) 623-0409.

Sincerely,
Zicthand Badon
Richard Badon

Transmission Line Engineering

Ref:  2023-0123 - CTNL463A - Structural Analysis Rev1 (21005.41)
2023-0127_21005.41 CTNL463A_CT54XC775 - Rev1 CDs (S&S)
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SPRINT 1ID: CTO4XC/775

SITE ID: CTNL463A

193 OLD SALEM RD
NORWICH, CT 06360

|- Mobile

PROJECT SUMMARY

CONSTRUCTION DRAWINGS — ISSUED FOR CONSTRUCTION

THE PROPOSED SCOPE OF WORK CONSISTS OF A MODIFICATION TO THE
EXISTING UNMANNED TELECOMMUNICATIONS FACILITY INCLUDING THE FOLLOWING:

1.

INSTALL (1) RADIO 4460 B25+B66 PER SECTOR AT GRADE; TOTAL (3).
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GENERAL NOTES

SITE DIRECTIONS

1. ALL WORK SHALL BE IN ACCORDANCE WITH THE 2021 INTERNATIONAL
BUILDING CODE AS MODIFIED BY THE 2022 CONNECTICUT
SUPPLEMENT, INCLUDING THE TIA/EIA—222 REVISION "H” "STRUCTURAL
STANDARDS FOR STEEL ANTENNA TOWERS AND SUPPORTING
STRUCTURES.” 2022 CONNECTICUT FIRE SAFETY CODE, NATIONAL
ELECTRICAL CODE AND LOCAL CODES.

2. CONTRACTOR SHALL REVIEW ALL DRAWINGS AND SPECIFICATIONS IN
THE CONTRACT DOCUMENT SET. CONTRACTOR SHALL COORDINATE ALL
WORK SHOWN IN THE SET OF DRAWINGS. THE CONTRACTOR SHALL
PROVIDE A COMPLETE SET OF DRAWINGS TO ALL SUBCONTRACTORS
AND ALL RELATED PARTIES. THE SUBCONTRACTORS SHALL EXAMINE
ALL THE DRAWINGS AND SPECIFICATIONS FOR THE INFORMATION THAT
AFFECTS THEIR WORK.

3. CONTRACTOR SHALL PROVIDE A COMPLETE BUILD—OUT WITH ALL
FINISHES, STRUCTURAL, MECHANICAL, AND ELECTRICAL COMPONENTS
AND PROVIDE ALL ITEMS AS SHOWN OR INDICATED ON THE DRAWINGS
OR IN THE WRITTEN SPECIFICATIONS.

4. CONTRACTOR SHALL FURNISH ALL MATERIAL, LABOR AND EQUIPMENT
TO COMPLETE THE WORK AND FURNISH A COMPLETED JOB ALL IN
ACCORDANCE WITH LOCAL AND STATE GOVERNING AUTHORITIES AND
OTHER AUTHORITIES HAVING LAWFUL JURISDICTION OVER THE WORK.

5. CONTRACTOR SHALL SECURE AND PAY FOR ALL PERMITS AND ALL
INSPECTIONS REQUIRED AND SHALL ALSO PAY FEES REQUIRED FOR
THE GENERAL CONSTRUCTION, PLUMBING, ELECTRICAL, AND HVAC.
PERMITS SHALL BE PAID FOR BY THE RESPECTIVE SUBCONTRACTORS.

6. CONTRACTOR SHALL MAINTAIN A CURRENT SET OF DRAWINGS AND
SPECIFICATIONS ON SITE AT ALL TIMES AND INSURE DISTRIBUTION OF
NEW DRAWINGS TO SUBCONTRACTORS AND OTHER RELEVANT PARTIES
AS SOON AS THEY ARE MADE AVAILABLE. ALL OLD DRAWINGS SHALL
BE MARKED VOID AND REMOVED FROM THE CONTRACT AREA. THE
CONTRACTOR SHALL FURNISH AN ’AS—BUILT’ SET OF DRAWINGS TO
OWNER UPON COMPLETION OF PROJECT.

7. LOCATION OF EQUIPMENT, AND WORK SUPPLIED BY OTHERS THAT IS
DIAGRAMMATICALLY INDICATED ON THE DRAWINGS SHALL BE
DETERMINED BY THE CONTRACTOR. THE CONTRACTOR SHALL
DETERMINE LOCATIONS AND DIMENSIONS SUBJECT TO STRUCTURAL
CONDITIONS AND WORK OF THE SUBCONTRACTORS.

8. THE CONTRACTOR IS SOLELY RESPONSIBLE TO DETERMINE
CONSTRUCTION PROCEDURE AND SEQUENCE AND TO ENSURE THE
SAFETY OF THE EXISTING STRUCTURES AND ITS COMPONENT PARTS
DURING CONSTRUCTION. THIS INCLUDES THE ADDITION OF WHATEVER
SHORING, BRACING, UNDERPINNING, ETC. THAT MAY BE NECESSARY.

9. DRAWINGS INDICATE THE MINIMUM STANDARDS, BUT IF ANY WORK
SHOULD BE INDICATED TO BE SUBSTANDARD TO ANY ORDINANCES,
LAWS, CODES, RULES, OR REGULATIONS BEARING ON THE WORK, THE
CONTRACTOR SHALL INCLUDE IN HIS WORK AND SHALL EXECUTE THE
WORK CORRECTLY IN ACCORDANCE WITH SUCH ORDINANCES, LAWS,
CODES, RULES OR REGULATIONS WITH NO INCREASE IN COSTS.

10.

1.

12.

13.

14,

15.

16.

17.

18.

19.

ALL UTILITY WORK SHALL BE IN ACCORDANCE WITH LOCAL UTILITY
COMPANY REQUIREMENTS AND SPECIFICATIONS.

ALL EQUIPMENT AND PRODUCTS PURCHASED ARE TO BE REVIEWED BY
CONTRACTOR AND ALL APPLICABLE SUBCONTRACTORS FOR ANY
CONDITION PER MANUFACTURER'S RECOMMENDATIONS. CONTRACTOR TO
SUPPLY THESE ITEMS AT NO COST TO OWNER OR CONSTRUCTION
MANAGER.

ANY AND ALL ERRORS, DISCREPANCIES, AND 'MISSED’ ITEMS ARE TO
BE BROUGHT TO THE ATTENTION OF THE T—MOBILE CONSTRUCTION
MANAGER DURING THE BIDDING PROCESS BY THE CONTRACTOR. ALL
THESE ITEMS ARE TO BE INCLUDED IN THE BID. NO 'EXTRA’ WILL BE
ALLOWED FOR MISSED ITEMS.

CONTRACTOR SHALL BE RESPONSIBLE FOR ALL ON-SITE SAFETY FROM
THE TIME THE JOB IS AWARDED UNTIL ALL WORK IS COMPLETE AND
ACCEPTED BY THE OWNER.

CONTRACTOR TO REVIEW ALL SHOP DRAWINGS AND SUBMIT COPY TO
ENGINEER FOR APPROVAL. DRAWINGS MUST BEAR THE CHECKER'S
INITIALS BEFORE SUBMITTING TO THE CONSTRUCTION MANAGER FOR
REVIEW.

THE CONTRACTOR SHALL FIELD VERIFY ALL DIMENSIONS, ELEVATIONS,
ANGLES AND EXISTING CONDITIONS AT THE SITE, PRIOR TO
FABRICATION AND/OR INSTALLATION OF ANY WORK IN THE CONTRACT
AREA.

COORDINATION, LAYOUT, FURNISHING AND INSTALLATION OF CONDUITS
AND ALL APPURTENANCES REQUIRED FOR PROPER INSTALLATION OF
ELECTRICAL AND TELECOMMUNICATION SERVICE SHALL BE THE SOLE
RESPONSIBILITY OF THE CONTRACTOR.

ALL DAMAGE CAUSED TO ANY EXISTING STRUCTURE SHALL BE THE
SOLE RESPONSIBILITY OF THE CONTRACTOR. THE CONTRACTOR WILL
BE HELD LIABLE FOR ALL REPAIRS REQUIRED FOR EXISTING
STRUCTURES IF DAMAGED DURING CONSTRUCTION ACTIVITIES.

THE CONTRACTOR SHALL CONTACT 'CALL BEFORE YOU DIG’ AT LEAST
48 HOURS PRIOR TO ANY EXCAVATIONS AT 1-800-922-4455. ALL
UTILITIES SHALL BE IDENTIFIED AND CLEARLY MARKED. CONTRACTOR
SHALL MAINTAIN AND PROTECT MARKED UTILITIES THROUGHOUT
PROJECT COMPLETION.

CONTRACTOR SHALL COMPLY WITH THE OWNER'S ENVIRONMENTAL
ENGINEER ON ALL METHODS AND PROVISIONS FOR ALL EXCAVATION
ACTIVITIES INCLUDING SOIL DISPOSAL. ALL BACKFILL MATERIALS TO BE
PROVIDED BY THE CONTRACTOR.

« 35 GRIFFIN ROAD SOUTH
FHOM' BLOOMFIELD, CT 06002

TO. 153 OLD SALEM RD
* NORWICH, CT 06360

1. GET ON 1-91 S IN WINDSOR FROM DAY HILL RD. 4.30 M.
2. MERGE ONTO 1-91 S. 7.10 ML,
3. TAKE EXIT 30 ON THE LEFT TO MERGE ONTO 1-84 E. 0.70 MI.
4. TAKE EXIT 55 FOR CT—2 E TOWARD NORWICH/NEW LONDON/|-84 E. 0.40 M.
5. CONTINUE ONTO CT-2 E. 23.4 Ml
6. KEEP LEFT AT THE FORK TO STAY ON CT-2 E. FOLLOW SIGNS FOR 2 E. 12.5 MI.
7. TAKE EXIT 28S FOR |-395 S/CT—2A S TOWARD NEW HAVEN. 0.40 M.
8. MERGE ONTO CT-2A E/I-395 S. 2.10 ML,
9. TAKE EXIT 11 FOR CT—82 TOWARD DOWNTOWN/NORWICH/SALEM. 0.30 ML.
10. TURN RIGHT ONTO CT-82 W/SALEM TURNPIKE. 0.40 M.
11. TURN RIGHT ONTO KELLOGG WAY. 0.08 M.
12. TURN RIGHT ONTO OLD SALEM RD. 0.10 ML

SITE COORDINATES: LATITUDE: 41° 30’ 35.74" N
LONGITUDE: 72" 07’ 29.77" W
GROUND ELEVATION: 129’ AMSL

COORDINATES AND GROUND ELEVATION
ARE REFERENCED FROM GOOGLE EARTH
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2. INSTALL (1) RADIO 4480 B71+B85 PER SECTOR AT GRADE; TOTAL (3).
3. INSTALL (1) RADIO 8863 B41 PER SECTOR AT GRADE; TOTAL (3).
4. INSTALL (1) ANTENNA APXVAALL24_43 U-NA20 PER SECTOR; TOTAL (3).
5. INSTALL (1) ANTENNA W-65A—R1 PER SECTOR; TOTAL (3).
6. INSTALL (2) SMART—BIAST PER SECTOR; TOTAL (6).
7. INSTALL NEW POWER ENCLOSURE 6160.
8. INSTALL NEW BATTERY ENCLOSURE B160.
9. REMOVE EXISTING SPRINT EQUIPMENT.
10. REMOVE EXISTING SPRINT ANTENNA MOUNTS
11. NEW 90’ STEEL EVERSOURCE UTILITY STRUCTURE (INSTALL BY OTHERS)
12. INSTALL (36) 1—1/4" COAX CABLES
13. INSTALL (3) 6/24 4AWG HYBRID CABLES.
14. INSTALL NEW PLATFORM ANTENNA MOUNT
15. INSTALL ANTENNA ICE—BRIDGE. CONTRACTOR TO VERIFY FINAL LENGTH IN
FIELD
PROJECT INFORMATION
SPRINT ID: CT54XC775
SITE ID: CTNL463A

SITE ADDRESS:

APPLICANT:

CONTACT PERSON:

ENGINEER OF RECORD:

PROJECT COORDINATES:

153 OLD SALEM RD
NORWICH, CT 06360

T—MOBILE NORTHEAST, LLC
35 GRIFFIN ROAD SOUTH
BLOOMFIELD, CT 06002

KYLE RICHERS
TRANSCEND WIRELESS,

(908) 447-4716

CENTEK ENGINEERING, INC.
63—2 NORTH BRANFORD RD.
BRANFORD, CT 06405

CARLO F. CENTORE, PE
(203) 488-0580 EXT. 122

LATITUDE: 41°-30'-35.74" N
LONGITUDE: 72'-07'-29.77" W
GROUND ELEVATION: 129'+ AMSL

SITE COORDINATES AND GROUND ELEVATION
REFERENCED FROM GOOGLE EARTH.
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SCALE: AS NOTED

JOB NO.  21005.41
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NOTES AND SPECIFICATIONS

DESIGN BASIS:

GOVERNING CODE: 2021 INTERNATIONAL BUILDING (IBC) AS MODIFIED BY
THE 2022 CONNECTICUT STATE BUILDING CODE.

1. DESIGN CRITERIA:
. RISK CATEGORY Il (BASED ON IBC TABLE 1604.5)

NOMINAL DESIGN SPEED (OTHER STRUCTURE): 105 MPH (Vasd)
(EXPOSURE B/ IMPORTANCE FACTOR 1.0 BASED ON ASCE 7-16).

SITE NOTES

1. THE CONTRACTOR SHALL CALL UTILITIES PRIOR TO THE START OF
CONSTRUCTION.

2. ACTIVE EXISTING UTILITIES, WHERE ENCOUNTERED IN THE WORK, SHALL BE
PROTECTED AT ALL TIMES. THE ENGINEER SHALL BE NOTIFIED IMMEDIATELY,
PRIOR TO PROCEEDING, SHOULD ANY UNCOVERED EXISTING UTILITY
PRECLUDE COMPLETION OF THE WORK IN ACCORDANCE WITH THE
CONTRACT DOCUMENTS.

3. THE AREAS OF THE COMPOUND DISTURBED BY THE WORK SHALL BE
RETURNED TO THEIR ORIGINAL CONDITION.

4, CONTRACTOR SHALL MINIMIZE DISTURBANCE TO EXISTING SITE DURING
CONSTRUCTION. EROSION CONTROL MEASURES, SHALL BE IN
CONFORMANCE WITH THE LOCAL GUIDELINES FOR EROSION AND SEDIMENT
CONTROL.

5. IF ANY FIELD CONDITIONS EXIST WHICH PRECLUDE COMPLIANCE WITH THE
DRAWINGS, THE CONTRACTOR SHALL IMMEDIATELY NOTIFY THE ENGINEER
AND SHALL PROCEED WITH AFFECTED WORK AFTER CONFLICT IS
SATISFACTORILY RESOLVED.

GENERAL NOTES

1.

10.

11.

12.

13.

14.

15.

16.

17.

18.

18.

19.

20.

ALL WORK SHALL BE IN ACCORDANCE WITH THE 2021 INTERNATIONAL
BUILDING CODE AS MODIFIED BY THE 2022 CONNECTICUT SUPPLEMENT,
INCLUDING THE TIA/EIA—222 REVISION "H" "STRUCTURAL STANDARDS FOR
STEEL ANTENNA TOWERS AND SUPPORTING STRUCTURES.” 2022
CONNECTICUT FIRE SAFETY CODE, NATIONAL ELECTRICAL CODE AND LOCAL
CODES.

CONTRACTOR SHALL REVIEW ALL DRAWINGS AND SPECIFICATIONS IN THE
CONTRACT DOCUMENT SET. CONTRACTOR SHALL COORDINATE ALL WORK
SHOWN IN THE SET OF DRAWINGS. THE CONTRACTOR SHALL PROVIDE A
COMPLETE SET OF DRAWINGS TO ALL SUBCONTRACTORS AND ALL
RELATED PARTIES. THE SUBCONTRACTORS SHALL EXAMINE ALL THE
DRAWINGS AND SPECIFICATIONS FOR THE INFORMATION THAT AFFECTS
THEIR WORK.

CONTRACTOR SHALL PROVIDE A COMPLETE BUILD—OUT WITH ALL
FINISHES, STRUCTURAL, MECHANICAL, AND ELECTRICAL COMPONENTS AND
PROVIDE ALL ITEMS AS SHOWN OR INDICATED ON THE DRAWINGS OR IN
THE WRITTEN SPECIFICATIONS.

CONTRACTOR SHALL FURNISH ALL MATERIAL, LABOR AND EQUIPMENT TO
COMPLETE THE WORK AND FURNISH A COMPLETED JOB ALL IN
ACCORDANCE WITH LOCAL AND STATE GOVERNING AUTHORITIES AND
OTHER AUTHORITIES HAVING LAWFUL JURISDICTION OVER THE WORK.

CONTRACTOR SHALL SECURE AND PAY FOR ALL PERMITS AND ALL
INSPECTIONS REQUIRED AND SHALL ALSO PAY FEES REQUIRED FOR THE
GENERAL CONSTRUCTION, PLUMBING, ELECTRICAL AND HVAC. PERMITS
SHALL BE PAID FOR BY THE RESPECTIVE SUBCONTRACTORS.

CONTRACTOR SHALL MAINTAIN A CURRENT SET OF DRAWINGS AND
SPECIFICATIONS ON SITE AT ALL TIMES AND INSURE DISTRIBUTION OF
NEW DRAWINGS TO SUBCONTRACTORS AND OTHER RELEVANT PARTIES AS
SOON AS THEY ARE MADE AVAILABLE. ALL OLD DRAWINGS SHALL BE
MARKED VOID AND REMOVED FROM THE CONTRACT AREA. THE
CONTRACTOR SHALL FURNISH AN 'AS—BUILT’ SET OF DRAWINGS TO
OWNER UPON COMPLETION OF PROJECT.

LOCATION OF EQUIPMENT AND WORK SUPPLIED BY OTHERS THAT IS
DIAGRAMMATICALLY INDICATED ON THE DRAWINGS, SHALL BE DETERMINED
BY THE CONTRACTOR. THE CONTRACTOR SHALL DETERMINE LOCATIONS
AND DIMENSIONS SUBJECT TO STRUCTURAL CONDITIONS AND WORK OF
THE SUBCONTRACTORS.

THE CONTRACTOR IS SOLELY RESPONSIBLE TO DETERMINE CONSTRUCTION
PROCEDURE AND SEQUENCE, AND TO ENSURE THE SAFETY OF THE
EXISTING STRUCTURES AND IT'S COMPONENT PARTS DURING
CONSTRUCTION. THIS INCLUDES THE ADDITION OF WHATEVER SHORING,
BRACING, UNDERPINNING, ETC. THAT MAY BE NECESSARY.

DRAWINGS INDICATE THE MINIMUM STANDARDS, BUT IF ANY WORK
SHOULD BE INDICATED TO BE SUBSTANDARD TO ANY ORDINANCES,
LAWS, CODES, RULES, OR REGULATIONS BEARING ON THE WORK, THE
CONTRACTOR SHALL INCLUDE IN HIS WORK AND SHALL EXECUTE THE
WORK CORRECTLY IN ACCORDANCE WITH SUCH ORDINANCES, LAWS,
CODES, RULES OR REGULATIONS WITH NO INCREASE IN COSTS.

ALL UTILITY WORK SHALL BE IN ACCORDANCE WITH LOCAL UTILITY
COMPANY REQUIREMENTS AND SPECIFICATIONS.

ALL EQUIPMENT AND PRODUCTS PURCHASED ARE TO BE REVIEWED BY
CONTRACTOR AND ALL APPLICABLE SUBCONTRACTORS FOR ANY CONDITION
PER MFR.'S RECOMMENDATIONS. CONTRACTOR TO SUPPLY THESE ITEMS
AT NO COST TO OWNER OR CONSTRUCTION MANAGER.

ANY AND ALL ERRORS, DISCREPANCIES, AND "MISSED” ITEMS, ARE TO BE
BROUGHT TO THE ATTENTION OF THE SITE OWNER'S CONSTRUCTION
MANAGER DURING THE BIDDING PROCESS BY THE CONTRACTOR. ALL
THESE ITEMS ARE TO BE INCLUDED IN THE BID. NO 'EXTRA’ WILL BE
ALLOWED FOR MISSED ITEMS.

CONTRACTOR SHALL BE RESPONSIBLE FOR ALL ON-SITE SAFETY FROM
THE TIME THE JOB IS AWARDED UNTIL ALL WORK IS COMPLETE AND
ACCEPTED BY THE OWNER.

CONTRACTOR TO REVIEW ALL SHOP DRAWINGS AND SUBMIT COPY TO

ENGINEER FOR APPROVAL. DRAWINGS MUST BEAR THE CHECKER'S INITIALS
BEFORE SUBMITTING TO THE CONSTRUCTION MANAGER FOR REVIEW.

THE CONTRACTOR SHALL FIELD VERIFY ALL DIMENSIONS, ELEVATIONS,
ANGLES, AND EXISTING CONDITIONS AT THE SITE, PRIOR TO FABRICATION
AND/OR INSTALLATION OF ANY WORK IN THE CONTRACT AREA.

COORDINATION, LAYOUT, FURNISHING AND INSTALLATION OF CONDUIT AND
ALL APPURTENANCES REQUIRED FOR PROPER INSTALLATION OF
ELECTRICAL AND TELECOMMUNICATION SERVICE SHALL BE THE SOLE
RESPONSIBILITY OF THE CONTRACTOR.

ALL DAMAGE CAUSED TO ANY EXISTING STRUCTURE SHALL BE THE SOLE
RESPONSIBILITY OF THE CONTRACTOR. THE CONTRACTOR WILL BE HELD
LIABLE FOR ALL REPAIRS REQUIRED FOR EXISTING STRUCTURES IF
DAMAGED DURING CONSTRUCTION ACTIVITIES.

THE CONTRACTOR SHALL CONTACT 'CALL BEFORE YOU DIG’ AT LEAST 48
HOURS PRIOR TO ANY EXCAVATIONS AT 1-800-922-4455. ALL UTILITIES
SHALL BE IDENTIFIED AND CLEARLY MARKED. CONTRACTOR SHALL
MAINTAIN AND PROTECT MARKED UTILITIES THROUGHOUT PROJECT
COMPLETION.

CONTRACTOR SHALL COMPLY WITH OWNER'S ENVIRONMENTAL ENGINEER
ON ALL METHODS AND PROVISIONS FOR ALL EXCAVATION ACTIVITIES
INCLUDING SOIL DISPOSAL. ALL BACKFILL MATERIALS TO BE PROVIDED BY
THE CONTRACTOR.

THE COUNTY/CITY/TOWN WILL MAKE PERIODIC FIELD OBSERVATION AND
INSPECTIONS TO MONITOR THE INSTALLATION, MATERIALS, WORKMANSHIP
AND EQUIPMENT INCORPORATED INTO THE PROJECT TO ENSURE
COMPLIANCE WITH THE DESIGN PLANS, SPECIFICATIONS, CONTRACT
DOCUMENTS AND APPROVED SHOP DRAWINGS.

THE COUNTY/CITY/TOWN MUST BE NOTIFIED (2) WORKING DAYS PRIOR TO
CONCEALMENT/BURIAL OF ANY SYSTEM OR MATERIAL THAT WILL PREVENT
THE DIRECT INSPECTION OF MATERIALS, METHODS OR WORKMANSHIP.
EXAMPLES OF THESE PROCESSES ARE BACKFILLING A GROUND RING OR
TOWER FOUNDATION, POURING TOWER FOUNDATIONS, BURYING GROUND
RODS, PLATES OR GRIDS, ETC. THE CONTRACTOR MAY PROCEED WITH
THE SCHEDULED PROCESS (2) WORKING DAYS AFTER PROVIDING NOTICE
UNLESS NOTIFIED OTHERWISE BY THE COUNTY/CITY/TOWN.
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NOTE:
ALL COAX LENGTHS TO BE MEASURED
AND VERIFIED IN FIELD BEFORE ORDERING

ANTENNA SCHEDULE

SECTOR [ EXISTING/PROPOSED ANTENNA SIZE (INCHES) ANTENNA G | AZIMUTH (E/P) RRU (QTY) (E/P) TMA (QTY) (QTY) PROPOSED HYBRID/COAX CABLES
(L x W x D) HEIGHT
A1 PROPOSED RFS—APXVAALL24_43—U—NA20 959 x 24 x 85 86’ 30° (P) RADIO 4480 B71+B85 (1), (P) RADIO 4460 B25+B66 (1) (P) COMMSCOPE: BIAST — ATSBT—-TOP—MF—4G
A2 PROPOSED COMMSCOPE—-W-65A—R1 54.7 x 12 x 4.6 86’ 30° (P) RADIO 8863 B41 (1) (P) COMMSCOPE: BIAST — ATSBT—-TOP—MF—4G
(36) 1—1/4" COAX CABLES
B1 PROPOSED RFS—APXVAALL24_43—U—NA20 959 x 24 x 85 86° 120° (P) RADIO 4480 B71+B85 (1), (P) RADIO 4460 B25+B66 (1) (P) COMMSCOPE: BIAST — ATSBT—-TOP—MF—4G
B2 PROPOSED COMMSCOPE—W-65A—R1 54.7 x 12 x 4.6 86’ 120° (P) RADIO 8863 B41 (1) (P) COMMSCOPE: BIAST — ATSBT—-TOP—MF—4G (3) 6/24 4AWG HYBRID CABLES
Cc1 PROPOSED RFS—APXVAALL24_43—U—NA20 959 x 24 x 85 86° 260 (P) RADIO 4480 B71+B85 (1), (P) RADIO 4460 B25+B66 (1) (P) COMMSCOPE: BIAST — ATSBT—-TOP—MF—4G
c2 PROPOSED COMMSCOPE—W-65A—R1 54.7 x 12 x 4.6 86’ 260 (P) RADIO 8863 B41 (1) (P) COMMSCOPE: BIAST — ATSBT—-TOP—MF—4G
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71"\ PROPOSED COMPOUND PLAN

O

TRUE
C-2 SCALE: 1" = 5’ NORTH
K&;/
c ?
EXISTING EVERSOURCE UTILITY oL
STRUCTURE #6347.5 w0 >
TO BE REMOVED BY OTHERS H
‘ X X X X ‘ X R X X
>< ) >< o ;
EXISTING 12" WIDE E
ACCESS GATE ===
d =SE== r
\ PROPOSED T—MOBILE RADIOS;
X TOTAL OF (3) MOUNTED TO X 140"
EXISTING EQUIPMENT FRAME -
(P/N: RADIO 4460 B25+B66) V.LF
EXISTING SPRINT ANTENNA ICE—BRIDGE -—
TO REMAIN y y
PROPOSED T—MOBILE RADIOS;
TOTAL OF (3) MOUNTED ABOVE
TO EXISTING EQUIPMENT FRAME
(P/N: RADIO 4480 B71+B85)
EXISTING CHAINLINK FENCE X + PROPOSED T—MOBILE RADIOS; X
118'—0" TOTAL OF (3) MOUNTED BELOW
- TO EXISTING EQUIPMENT FRAME
(P/N: RADIO 8863 B41)
[ X X ‘ X X
X X
R EXISTING SPRINT
= EQUIPMENT CABINETS
= T0 BE REMOVED 11
/’ ]
EXISTING (6) SPRINT RADIOS </- | “ —
MOUNTED TO EXITING — 1
EQUIPMENT FRAME T | <o |
TO BE REMOVED UL B —
X H X ||
EXISTING FIBER DISTRIBUTION BOX - : T /I I P
TO BE REMOVED o Sy RS
X — X
— EXISTING TELCO AND
- 200A PPC CABINET ~ -
=z . 10 _REMAIN =z — =
X X
X
X X X X X X EXISTING SHARED METER BANK X X X X X

/ 2\ EXISTING EQUIPMENT PLAN O

TRUE
C-2 SCALE: 1/4" = 1’ NORTH

AND TELCO D—MARK LOCATION

JO REMAIN

m PROPOSED EQUIPMENT PLAN O

C-2

SCALE: 1/4" = 1’

PROPOSED T—MOBILE
ANTENNA |ICE—-BRIDGE.
ICE-BRIDGE TO BE ROUTED
FROM EXISTING ICE—BRIDGE
SECTION TO PROPOSED TOWER
LOCATION. CONTRACTOR TO
VERIFY FINAL LENGTH AND
RUN IN FIELD.

+

N

PROPOSED T—MOBILE POWER
ENCLOSURE 6160

PROPOSED T—MOBILE BATTERY
CABINET B160

TRUE
NORTH

%

TOP OF PROPOSED STEEL EVERSOURCE STRUCTURE

STRUCTURAL COMPLIANCE

TOWER AND TOWER FOUNDATION

A STRUCTURAL ANALYSIS OF THE TOWER AND TOWER FOUNDATION WAS
PERFORMED FOR THE PROPOSED EQUIPMENT INSTALLATION AND THEY
WERE FOUND TO BE STRUCTURALLY SUFFICIENT TO ACCOMMODATE THE
PROPOSED LOADING.

REFER TO THE STRUCTURAL ANALYSIS REPORT PREPARED BY CENTEK

ENGINEERING (PROJECT # 21005.41) DATED 01/23/23 FOR ADDITIONAL
INFORMATION AND REQUIREMENTS.

NOTE: NO EQUIPMENT SHALL BE INSTALLED ON THE HOSTING
STRUCTURE WITHOUT A PASSING STRUCTURAL ANALYSIS
REPORT AND CONTRACTOR PRIOR CONFIRMATION THAT ANY

AND ALL REQUISITE MODIFICATIONS HAVE BEEN COMPLETED.

EL. £90" AG.L.

¢ PROPOSED T—MOBILE ANTENNAS
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15’—6”

60’-0"

|| -]

— 01
|| -]

PROPOSED (2) 6/24
4AWG HYBRID CABLES,
(24) 7/8" COAX CABLES

—~=—— PROPOSED 90’ STEEL
EVERSOURCE STRUCTURE

Fe————=

—

90'-0"

GRADE

(4

PROPOSED TOWER EL EVATION
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270°
¢ GAMMA
SECTOR

g

30°
ALPHA f
SECTOR

120°
BETA
SECTOR ¥

71\ EXISTING ANTENNA PLAN O

TRUE
C-3 SCALE: 1/2" = 1’ NORTH

EXISTING ANTENNA MOUNT TYP.
JO BE REMOVED

EXISTING EVERSOURCE UTILITY
STRUCTURE #6347.5
JO BE REMOVED

EXISTING SPRINT ANTENNA
TYP. (1) PER SECTOR, TOTAL OF (3)
JO BE REMOVED

EXISTING ANTENNA MOUNT TYP.
IO BE REMOVED

¢_OF EXISTING SPRINT_ANTENNAS

m EXISTING ANTENNA ELEVATION

w SCALE: 1/2" = 1°

EL. £85" A.G.L.

EXISTING SPRINT ANTENNA
TYP. (1) PER SECTOR, TOTAL OF (3)
IO BE REMOVED

EXISTING EVERSOURCE UTILITY
STRUCTURE #6347.5
IO BE REMOVED

&

PROPOSED T—MOBILE PLATFORM

ANTENNA MOUNT.
(P/N: SITEPRO1: RMQP—496—HK)

PROPOSED T—MOBILE ANTENNA

TYP. OF (1) PER SECTOR; TOTAL OF (3)
(P/N: RFS: APXVAALL24_43—U—NA20)

PROPOSED T—MOBILE ANTENNA

— CAMMA

TYP. OF (1) PER SECTOR; TOTAL OF (3)
(P/N: COMMSCOPE: W—65A—R1)

PROPOSED T—MOBILE SMART-BIAST,

TYP. OF (2) PER SECTOR; TOTAL (6)
(P/N COMMSCOPE: ATSBT—TOP—MF—4G)

PROPOSED T—MOBILE ANTENNA

‘1/‘ ' " A"{"' "
) / 74 ' ' ' VI
s o{@igﬁ%ﬁﬁ; i {,}f,‘&(fk

o
g

Al
M

; e .
VY ¥ 120
“' NS BETA ~
v SECTOR

m PROPOSED ANTENNA PLAN O

TRUE
C-3 SCALE: 1/2" = 1’ NORTH

PROPOSED 90’ STEEL EVERSOURCE
STRUCTURE

TOP OF PROPOSED STEEL

TYP. OF (1) PER SECTOR; TOTAL OF (3)
(P/N: COMMSCOPE: W—65A—R1)

EVERSOURCE STRUCTURE
EL. £90° AG.L. @

PROPOSED T—MOBILE PLATFORM
ANTENNA MOUNT.

(P/N: SITEPRO1: RMQP—496—HK)

¢_OF PROPOSED T—MOBILE ANTENNAS

C3

@ PROPOSED ANTENNA ELEVATION

W SCALE: 3/4" = 1'

EL. £86° A.G.L.

PROPOSED T—MOBILE ANTENNA
TYP. OF (1) PER SECTOR, TOTAL OF (3)
(P/N: RFS: APXVAALL24_43—U—NA20)

PROPOSED T—MOBILE SMART—BIAST,
TYP. OF (2) PER SECTOR; TOTAL (6)
(P/N COMMSCOPE: ATSBT—TOP—MF—4G)

PROPOSED 90’ STEEL EVERSOURCE
STRUCTURE
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’—8"
MIN. CLEARANCE
* BELOW ANTENNA

RRU MOUNTING BRACKETS
(INCLUDED W/UNIT), TYP.

r
.

~
v,

’_4”
MIN. CLEARANCE
ABOVE

VERTICAL PIPE MOUNT —— =
(NOT INCLUDED W /UNIT)

—~— RRU TYP.

L_

FRONT ELEVATION

NOTES: (PIPE_MOUNTING)

1. T—MOBILE SHALL SUPPLY RRU, AND RRU POLE—MOUNTING BRACKET.

MIN. 2" 0.D. TO MAX. 6"—=
0.D. PIPE, GALVANIZED

I

1’_8”
MIN. CLEARANCE
7 BELOW ANTENNA

.

1 ’_4”
MIN. CLEARANCE
ABOVE

7

SIDE ELEVATION

CONTRACTOR SHALL SUPPLY POLE/PIPE AND INSTALL ALL MOUNTING HARDWARE

INCLUDING ERICSSON
2. NO PAINTING OF THE

BREAKER SHELF

RRU POLE—MOUNTING BRACKET.
RRU OR SOLAR SHIELD IS ALLOWED.

P1000T UNISTRUT
CHANNEL OR EQUIVALENT

END CAPS, (TYP)

]
2

REFER TO
MAN. SPECS

8

=

NOTES: (UNISTRUT MOUNTING)

FMB o

FRONT ELEVATION

ANCHOR/FASTENER, (TYP)

1. INSTALL A MINIMUM OF (2) ANCHORS PER UNISTRUT (£ 16”0/c MIN).

2. MOUNT RRU TO UNISTRUT WITH 3/8"¢ UNISTRUT BOLTING HARDWARE AND
SPRING NUTS. TYPICAL FOUR PER BRACKET.

3. NO PAINTING OF THE RRU OR SOLAR SHIELD IS ALLOWED.

m TYPICAL RRU MOUNTING DETAILS

C—-4 SCALE: NOT TO SCALE

DOOR FANS ®
® ®
RECTIFIER SHELF e
PP DD |®
FIBER OPTIC } @ | —
STORAGE TRAY
OJOodooooooooogooono
EEEEEEEE@SEEESEEE
19 RU FOR 19" RACK
MOUNTABLE HARDWARE. Ho000000oooooo000
DDDDDD/BDDDE\DDDDDD
J
LOWER 2 RU IS RESERVED FOR
BACKHAUL/FRONTHAUL
EQUIPMENT
2x 500W HEATERS D
@
EQUIPMENT CABINET
EQUIPMENT DIMENSIONS WEIGHT
MAKE: ERICSSON », ”, ”
MODEL: ENCLOSURE 6160 CABINET 62.0°H x 26.0'W x 26.0°D +1200 LBS

m ENCLOSURE 6160 CABINET DETAIL

C-4 SCALE: NOT TO SCALE

DOOR FAN

APXVAALL24 43-U-NA20

VV-65A-R1

RADIO 4460 B25+B66

T

RADIO 4480 B71+B85
RADIO 8865 B41
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RRU (REMOTE RADIO UNIT)

01/25/23

DATE

ALPHA/BETA/GAMMA ANTENNA

Q
0
REV.

EQUIPMENT DIMENSIONS WEIGHT
MAKE: RFS » ” »
MAKE.: COMMSCOPE " "
MODEL: W—65A—R1 54.7°L x 12.08"W x 4.6"D +23 LBS.

NOTES:
1. CONTRACTOR TO COORDINATE FINAL EQUIPMENT MODEL SELECTION WITH T—MOBILE
CONSTRUCTION MANAGER PRIOR TO ORDERING.

EQUIPMENT DIMENSIONS WEIGHT CLEARANCES
MAKE:  ERICSSON BEHIND ANT.: 8" MIN.
MODEL: RADIO 4460 19.6"L x 15.7"W x 12.1"D +109 LBS. |BELOW ANT.: 20" MIN.
B25+B66 BELOW RRU: 16” MIN.

MAKE:  ERICSSON BEHIND ANT.: 8” MIN.
MODEL: RADIO 4480 21.8"L x 15.7°W x 7.5"D +84 LBS. |BELOW ANT.. 20" MIN.
B71+B85 BELOW RRU: 16” MIN.

, BEHIND ANT.: 8" MIN.
mgﬁ',_: 55\33.3332'63 Ba1 18.5"L x 14.5"W x 5.5"D +51 LBS. | BELOW ANT.: 20" MIN.
BELOW RRU: 16" MIN.

NOTES:
1. CONTRACTOR TO COORDINATE FINAL EQUIPMENT MODEL SELECTION WITH T—MOBILE
CONSTRUCTION MANAGER PRIOR TO ORDERING.

PROFESSIONAL ENGINEER SEAL

m PROPOSED ANTENNA DETAIL

ALARM BLOCK &
DC POWER

BREAKER PANEL

BATTERY VIBRATION MOUNTS

SCU/SAU

GPS 02/03 AND ALAR
BLOCK MOUNTING ON

3x BATTERY SHELVES,

TO 210 AHR, w/
PREINSTALLED HEATERS

CABLE MANAGEMENT R

4x ON OUTSIDE OF 19"

RACKS

BATTERY BRACKETS

GPS SPLITTER MOUNTING

SPD MOUNTING DIN RAILS

C-4 SCALE: NOT TO SCALE
@
M
DIN RAIL
UP
OUTES,
@
EQUIPMENT CABINET
EQUIPMENT DIMENSIONS WEIGHT
MAKE: ERICSSON » », ”
MODEL: BATTERY B160 CABINET 62.0H x 26.0W x 26.0°D +1883 LBS

m BATTERY B160 CABINET DETAIL

C-4

SCALE: NOT TO SCALE

m PROPOSED RRU DETAIL

SCALE: NOT TO SCALE

D s ey

Mhoude: ATROT-TOEF¥ 40

TO-0V0C A M

ARG | VIRE ate 25U Ay

ANDREW SMART BIAST

1.

EQUIPMENT DIMENSIONS WEIGHT
MAKE: COMMSCOPE " "
NOTES:

CONTRACTOR TO COORDINATE FINAL EQUIPMENT MODEL SELECTION WITH
T—MOBILE CONSTRUCTION MANAGER PRIOR TO ORDERING.

/é\ PROPOSED BIAS-TEE DETAIL

SCALE: NOT TO SCALE
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01/25/23

DATE

B Y

SITEPRO1:
RMQP-496-HK

71"\ PLATFORM ANTENNA MOUNT DETAIL

C-5 SCALE: NOT SCALE

SITE PRO UNIVERSAL CANTILEVER
& GRIP STRUT BRIDGE CHANNEL
CUT TO LENGTH

ANTENNA CABLES. ARRANGEMENT
BY CONTRACTOR.

[0) () (©) () (©) ()

SITE PRO UNIVERSAL VERTICAL

OOOOOO\

TRAPEZE KIT, MAXIMUM CABLE
SPAN = 3'—-0". TYPICAL.

ICE BRIDGE SUPPORT POST. CUT POST

LENGTH IN FIELD BY REMOVING
UNCAPPED END. REFER TO SITE PRO
FOR RECOMMENDED POST SPACING &
SPECIFICATIONS.

T

1” CHAMFER (TYP.)j_
FIN. GRADE

(6) #4 REBAR VERT.

at

1 1/2" MIN.

4

8'—0" MIN.
VERIFY IN FIELD

[y

#3 REBAR TIES
@ 8" o.c.

12” CONC. FOUNDATION
(TYP.)

A

N
T T T T T

L

3'—6" MIN.

D

TYPICAL ICE-BRIDGE DETAIL
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NOTE: CONDUITS SHOWN HEREIN ARE DIAGRAMMATICAL IN NATURE.
CONTRACTOR IS RESPONSIBLE FOR ALL CONDUIT ROUTING REGARDING
LENGTH OF RUN, FEASIBILITY, AND SAFETY PROTOCOLS. CONDUITS
SHOULD BE INSTALLED IN A MANOR OF LEAST OBSTRUCTION TO
EGRESS PATHS/WALKWAYS TO AVOID TRIPPING HAZARDS.

X X

X

X
[N ] e

X

X
X

~ “ PROPOSED POWER CONDUIT TO BE
X A 2y ! NN ROUTED TO NEW T—MOBILE POWER
/oy | o CABINET. CONTRACTOR TO VERIFY FINAL
L) |/ \ \ ROUTING IN FIELD. REFER TO RISER
L) 17 N A PLAN FOR SIZE AND QUANTITY.
L >y " CONTRACTOR TO VERIFY FINAL ROUTING
X | IN' FIELD.
I
I
% | EXISTING 200A PPC CABINET
C— ]
— R I

X
X

> EXISTING 200A RATED UTILTIY METER
— X X X X X X X X X

/1" ELECTRICAL CONDUIT ROUTING PLAN

F—1 / SCALE: 3/8" = 1’
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RISER DIAGRAM NOTES

EXISTING 200A, PPC CABINET TO REMAIN.
NEW 150A/2P CIRCUIT BREAKER TO SERVE NEW EQUIPMENT CABINET.

EXISTING CABINETS AND ASSOCIATED CONDUITS AND CONDUCTORS TO BE REMOVED.
(3) 1/0 AWG, (1) #6 AWG GROUND, 1—1/2" CONDUIT.

NEW T—MOBILE EQUIPMENT CABINET

NEW T—MOBILE BATTERY CABINET

DC CONDUIT AND CONDUCTORS FOR BATTERY CABINET CONNECTION PER MANUFACTURERS
SPECIFICATIONS.

@ QEOEOHO®E

EXISTING 100A CIRCUIT BREAKER TO BE REMOVED.

®

m ELECTRICAL POWER RISER DIAGRAM

E—-1 SCALE: NOT TO SCALE

3
3
2
i
e
2
kg =
=
= 3
£ g
= =
Mm § I
1 S 588 ¢
B3 gpsd &
Z: 2325 ¢
g €295 8
U% 2295 g
O NN ® 2
o)
O
9 R«
| O 8
- o
ol X <28
S0 =&
0 > e
I— I_ - =
0 5 3°
| %933
. Q0
L A a oF-
5| B89
m Z I.Ll'—Z
Q| £ I
T o
- 0
(0))
DATE: 12/23/21

SCALE: AS NOTED
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DIAGRAM AND
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TYPICAL EACH
SECTOR

TOWER TOP
AMPLIFIERS

(AS REQ'D)

ANTENNA
CABLE
GROUND
KITS

REBAR IN
TOWER
FOUNDATION

TOWER

=

|

ANTENNA
CABLE
GROUND
KITS

SECTOR
GROUND

BAR (SEE
NOTES)
L

(O——

UPPER TOWER
MOUNTED
GROUND BAR

LOWER TOWER
MOUNTED
GROUND BAR

ICE BRIDGE
AND
SUPPORT
POSTS

# 2/0 AWG BCW
TOWER GROUND RING

& L
EXISTING

COMPOUND
GROUND

RING (V.LF.)

TOWER TOP
AMPLIFIERS

(AS REQ'D)

ANTENNA
SUPPORT
PIPES

TOWER

GROUNDING SCHEMATIC NOTES

OO

#2/0 GREEN INSULATED
#6 AWG

FOUR #2/0 GREEN INSULATED
BOND WITH LISTED MECHANICAL CONNECTION

GENERAL NOTES:

1.

10.

11.

12.

13.

ALL SURGE SUPPRESSION EQUIPMENT SHALL BE BONDED TO GROUND PER
MANUFACTURER’S SPECIFICATIONS

UNLESS OTHERWISE NOTED OR REQUIRED BY CODE, GROUND CONDUCTORS
SHOWN SHALL BE #2 AWG (SOLID TINNED BCW — EXTERIOR; STRANDED
GREEN INSULATED — INTERIOR).

BOND CABLE TRAY AND ICE BRIDGE SECTIONS TOGETHER WITH #6 AWG
STRANDED GREEN INSULATED JUMPERS.

ALL SECTOR GROUND BARS SHALL BE BONDED TOGETHER WITH #2 AWG
SOLID TINNED BCW.

BOND ALL EQUIPMENT CABINETS AND BATTERY CABINETS TO GROUND PER
MANUFACTURER’S SPECIFICATIONS.

ALL BONDS TO TOWER SHALL BE MADE IN STRICT ACCORDANCE WITH
SPECIFICATIONS OF TOWER MANUFACTURER OR STRUCTURAL ENGINEER.

REFER TO GROUNDING PLAN FOR LOCATION OF GROUNDING DEVICES.
REFER TO ALL ELECTRICAL AND GROUNDING DETAILS.

COORDINATE ALL TOWER MOUNTED EQUIPMENT WITH OWNER.

ALL TOWER MOUNTED AMPLIFIERS AND ASSOCIATED EQUIPMENT SHALL BE

BONDED TO THE SECTOR GROUND BAR PER MANUFACTURER’S
SPECIFICATIONS.

ALL GROUNDING SHALL BE IN ACCORDANCE WITH NEC AND OWNER’S
REQUIREMENTS.

COORDINATE WITH EVERSOURCE TRANSMISSION DEPARTMENT REPRESENTATIVE
TO DETERMINE ADDITIONAL GROUNDING REQUIREMENTS. PROVIDE ALL
REQUIRED ELEMENTS TO MEET EVERSOURCE APPROVAL.

COORDINATE WITH TOWER OWNER BEFORE INSTALLING ANY GROUNDING
ELEMENTS ON TOWER OR BONDING TO EXISTING TOWER GROUND RING.
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m ELECTRICAL GROUNDING PLAN - ANTENNA

E-3 SCALE: NOT TO SCALE

GROUNDING PLAN NOTES

@EEOE @ @ ® Q@ EOEWEE

2/0 AWG TOWER GROUND RING.

GROUNDING ROD TYP.

GROUNDING ROD WITH ACCESS TYP.

LOWER TOWER MOUNTED GROUND BAR PER DETAILS.

BOND GROUND BAR TO ICE-BRIDGE TYP.

CONNECT TOWER BASE TO GROUND ROD/PLATE IN TOWER RING.
TYPICAL FOUR PLACES. CADWELD TO TOWER BASE PLATE OR
GROUNDING LUG PROVIDED BY TOWER MANUFACTURER. DO NOT
CADWELD TO TOWER.

BOND LOWER TOWER MOUNTED GROUND BAR TO GROUND RING TYP
2 PLACES.

BOND TOWER GROUND RING TO EXISTING COMPOUND GROUND RING
WITH #2 AWG BCW TYP. 2. VERIFY LOCATION OF EXISTING GROUND
RING IN FIELD.

UPPER TOWER MOUNTED GROUND BAR.

BOND UPPER TOWER MOUNTED GROUND BAR TO SECTOR GROUND
BAR TYP.

ICE BRIDGE POST AND COVER. BOND EACH SECTION AND SUPPORT
TO GROUND RING.

BOND UPPER TOWER MOUNTED GROUND BAR TO LOWER TOWER
MOUNTED GROUND BAR (2) # 2/0 GROUND LEADS.

SECTOR GROUND BAR TYP.
BOND ANTENNA MOUNTING PIPES TO SECTOR GROUND BAR. (TYPICAL)
BOND SECTOR GROUND BAR TO TOWER STEEL.

ALL SECTOR GROUND BARS SHALL BE BONDED TOGETHER WITH #2
AWG SOLID TINNED BCW.
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b 6006000000000 0 NOTES CRIMP /COMPRESSION i
O OO0 OO O0OO0OO0OO0OO0OO0OO0OO0 CONNECTION AT THE
6O 0000000O0O0O0O0 O @ HIGH COI;IVI?IUC;IVITY TINNED COPPER BAR ROUND OFF EDGES INTERIOR GROUND RING
1'—8”"Lx4"Wx1 /4”D. ::[‘@
BACK VIEW @ RED COLORED STANDOFF INSULATOR PLASTIC ~
#1872—1A. ©
© 000000000000 O0 STAINLESS STEEL TRUSS SPANNER MACHINE "EQUIPMENT GROUND BAR'
( ©©0000000000000 @ SCREWS, SPLIT LOCKWASHER AND FLAT WASHER. ;IN:\lés XSOE%%R Sé’A-I'?D \ ’
O O O O O O O O o o o o o o ’
@ 1"Wx1/8"T STAINLESS STEEL TYPE 304 BRACKET. CHAMFER ALL EDGES B
FRONT VIEW © o G
@ STAINLESS STEEL TYPE 304 HARDWARE — 3/8"¢
EXPANSION BOLT FOR CONCRETE. N o o g L ) T0
TYPICAL GROUND BAR ASSEMBLY 3/8" ANCHOR R () GROUND
N.TS. 7/16"% TYPICAL 17 ( RING
— BAR TO BE MOUNTED. —
o] [?] ON 2 1/2" ‘RED G
PLASTIC' INSULATORS. 6 o1 )
OO0 000O0O0OO0O0OO0O0O0OO0O0 O H E 1 3/4"
6 00 00O0O0OO0OO0O0OO0OOO0O0O0 o éD oo -
OOOC\OOOOOOOOOOO E u 2"
NCYZTT FRONT BACK SIDE i \ o ©
7/16"8 TYPICAL SO ViEW HEX BOLT 3/8™1 1/2" 1 | o
WITH 1/2” HEAD. INSTALL ”
BRACKET FOR GROUND 3/8”x1§2" LOCK WASHER =
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CABLE GROUNDING
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ELECTRICAL SPECIFICATIONS
SECTION 16010

1.1,

A.

1.02.

SCOPE OF WORK

WORK SHALL INCLUDE ALL LABOR, EQUIPMENT AND SERVICES REQUIRED TO COMPLETE (MAKE READY FOR
OPERATION) ALL THE ELECTRICAL WORK INCLUDING, BUT NOT LIMITED TO, THE FOLLOWING:

INSTALL 150A/2P CIRCUIT BREAKER TO SERVE NEW EQUIPMENT

2. EXISTING 100A CIRCUIT BREAKER TO BE REMOVED
3. CELLULAR GROUNDING SYSTEMS, CONSISTING OF ANTENNA GROUNDING, EXTERIOR GROUNDING RING, GROUND BARS,

ETC.

4. FEEDERS AND BRANCH CIRCUIT WIRING TO PANELS AND EQUIPMENTS AS INDICATED OR NOTED ON PLANS.
5. FIELD MEASURE EXISTING ELECTRICAL SERVICES TO CONFIRM AVAILABLE EXISTING POWER.

GENERAL REQUIREMENTS

THE ENTIRE ELECTRICAL INSTALLATION SHALL BE MADE IN STRICT ACCORDANCE WITH ALL LOCAL, STATE AND NATIONAL
CODES AND REGULATIONS WHICH MAY APPLY AND NOTHING IN THE DRAWINGS OR SPECIFICATIONS SHALL BE INTERPRETED
AS AN INFRINGEMENT OF SUCH CODES OR REGULATIONS.

THE ELECTRICAL CONTRACTOR IS TO BE RESPONSIBLE FOR THE COMPLETE INSTALLATION AND COORDINATION OF THE ENTIRE
ELECTRICAL SERVICE. ALL ACTIVITIES TO BE COORDINATED THROUGH OWNERS REPRESENTATIVE, DESIGN ENGINEER AND OTHER
AUTHORITIES HAVING JURISDICTION OF TRADES.

THE CONTRACTOR SHALL BE RESPONSIBLE FOR OBTAINING ALL PERMITS AND PAY ALL FEES THAT MAY BE REQUIRED FOR
THE ELECTRICAL WORK AND FOR THE SCHEDULING OF ALL INSPECTIONS THAT MAY BE REQUIRED BY THE LOCAL AUTHORITY.

THE CONTRACTOR SHALL BE RESPONSIBLE FOR COORDINATION WITH THE BUILDING OWNER FOR NEW AND/OR DEMOLITION
WORK' INVOLVED.

NO MATERIAL OTHER THAN THAT CONTAINED IN THE "LATEST LIST OF ELECTRICAL FITTINGS” APPROVED BY THE
UNDERWRITERS' LABORATORIES, SHALL BE USED IN ANY PART OF THE WORK. ALL MATERIAL FOR WHICH LABEL SERVICE HAS
BEEN ESTABLISHED SHALL BEAR THE U.L. LABEL.

THE CONTRACTOR SHALL GUARANTEE ALL NEW WORK FOR A PERIOD OF ONE YEAR FROM THE ACCEPTANCE DATE BY THE
OWNER. THE CONTRACTOR SHALL BE RESPONSIBLE FOR OBTAINING WARRANTIES FROM ALL EQUIPMENT MANUFACTURERS FOR
SUBMISSION TO THE OWNER.

DRAWINGS INDICATE GENERAL ARRANGEMENT OF WORK INCLUDED IN CONTRACT. CONTRACTOR SHALL, WITHOUT EXTRA
CHARGE, MAKE MODIFICATIONS TO THE LAYOUT OF THE WORK TO PREVENT CONFLICT WITH WORK OF OTHER TRADES AND
FOR THE PROPER INSTALLATION OF WORK. CHECK ALL DRAWINGS AND VISIT JOB SITE TO VERIFY SPACE AND TYPE OF
EXISTING CONDITIONS IN WHICH WORK WILL BE DONE, PRIOR TO SUBMITTAL OF BID.

THE ELECTRICAL CONTRACTOR SHALL SUPPLY THREE (3) COMPLETE SETS OF APPROVED DRAWINGS, ENGINEERING DATA
SHEETS, MAINTENANCE AND OPERATING INSTRUCTION MANUALS FOR ALL SYSTEMS AND THEIR RESPECTIVE EQUIPMENT. THESE

MANUALS SHALL BE INSERTED IN VINYL COVERED 3—RING BINDERS AND TURNED OVER TO OWNER'S REPRESENTATIVE ONE
(1) WEEK PRIOR TO FINAL PUNCH LIST.

ALL WORK SHALL BE INSTALLED IN A NEAT AND WORKMAN LIKE MANNER AND WILL BE SUBJECT TO THE APPROVAL OF THE
OWNER'S REPRESENTATIVE.

ALL EQUIPMENT AND MATERIALS TO BE INSTALLED SHALL BE NEW, UNLESS OTHERWISE NOTED.

BEFORE FINAL PAYMENT, THE CONTRACTOR SHALL PROVIDE A COMPLETE SET OF PRINTS (AS—BUILTS), LEGIBLY MARKED IN
RED PENCIL TO SHOW ALL CHANGES FROM THE ORIGINAL PLANS.

PROVIDE TEMPORARY POWER AND LIGHTING IN WORK AREAS AS REQUIRED.
SHOP DRAWINGS:

1. CONTRACTOR SHALL SUBMIT SIX (6) COPIES OF SHOP DRAWINGS ON ALL EQUIPMENT AND MATERIALS PROPOSED FOR
USE ON THIS PROJECT, GIVING ALL DETAILS, WHICH INCLUDE DIMENSIONS, CAPACITIES, ETC.

2. CONTRACTOR SHALL SUBMIT SIX (6) COPIES OF ALL TEST REPORTS CALLED FOR IN THE SPECIFICATIONS AND DRAWINGS.

ENTIRE ELECTRICAL INSTALLATION SHALL BE IN ACCORDANCE WITH OWNER’S SPECIFICATIONS, AND REQUIREMENTS
OF ALL LOCAL AUTHORITIES HAVING JURISDICTION. IT IS THE CONTRACTOR’S RESPONSIBILITY TO COORDINATE
WITH APPROPRIATE INDIVIDUALS TO OBTAIN ALL SUCH SPECIFICATIONS AND REQUIREMENTS. NOTHING CONTAINED
IN, OR OMITTED FROM, THESE DOCUMENTS SHALL RELIEVE CONTRACTOR FROM THIS OBLIGATION.

SECTION 16111

1.01.

A.

CONDUIT

MINIMUM CONDUIT SIZE FOR BRANCH CIRCUITS, LOW VOLTAGE CONTROL AND ALARM CIRCUITS SHALL BE 3/4". CONDUITS
SHALL BE PROPERLY FASTENED AS REQUIRED BY THE N.E.C.

THE INTERIOR OF RACEWAYS/ENCLOSURES INSTALLED UNDERGROUND SHALL BE CONSIDERED TO BE WET LOCATION, INSULATED
CONDUCTORS SHALL BE LISTED FOR USE IN WET LOCATIONS. PROVIDE WEATHERPROOF CONSTRUCTION IN WET LOCATIONS.

CONDUIT INSTALLED UNDERGROUND SHALL BE INSTALLED TO MEET MINIMUM COVER REQUIREMENTS OF TABLE 300.5.

PROVIDE RIGID GALVANIZED STEEL CONDUIT (RMC) FOR THE FIRST 10 FOOT SECTION WHEN LEAVING A BUILDING OR SECTIONS
PASSING THROUGH FLOOR SLABS

ONLY LISTED PVC CONDUIT AND FITTINGS ARE PERMITTED FOR THE INSTALLATION OF ELECTRICAL CONDUCTORS, SUITABLE FOR
UNDERGROUND APPLICATIONS.

MIN. BURIAL DEPTH (PER
CONDUTTYPE | NEC REFERENCE APPLICATION NS TABLE 3005) 28
INTERIOR CIRCUIING, EQUIPMENT ROOMS,
EMT ARTICLE 358 NG, EQL N/A
RMC, RIGID GALV. | ARTICLE 344, | ALL INTERIOR/ EXTERIOR CIRCUIING, ALL 6 INCHES
STEEL 300.5, 300.50 UNDERGROUND INSTALLATIONS.
INTERIOR/ EXTERIOR CIRCUITING AND
ARTICLE 352, | GROUNDING SYSTEMS, UNDERGROUND
PVC, SCHEDULE 40 | 3005, 300.50 | INSTALLATIONS. WHERE NOT SUBJECT TO 18 INCHES
PHYSICAL DAMAGE.
INTERIOR/ EXTERIOR CIRCUITING AND
ARTICLE 352, | GROUNDING SYSTEMS, UNDERGROUND
PVC, SCHEDULE 80 | 300.5, 300.50 INSTALLATIONS, WHERE SUBJECT TO 18 INCHES
PHYSICAL DAMAGE. '
LIQUID TIGHT FLEX. SHORT LENGTHS (MAX. 3FT.) WIRING TO
METAL ARTICLE 350 | \iBRATING EQUIPMENT IN WET LOCATIONS. N/A
SHORT LENGTHS (MAX. 3FT.) WIRING TO
FLEX. METAL ARTICLE 348 | \BRATING EQUIPMENT IN WET LOCATIONS. N/A
1 PHYSICAL DAMAGE IS SUBJECT TO THE AUTHORITY HAVING JURISDICTION.
2 UNDERGROUND CONDULT INSTALLED UNDER ROADS, HIGHWAYS, DRIVEWAYS, PARKING LOTS SHALL HAVE MINIMUM DEPTH OF 24
3 WHERE SOLID ROCK PREVENTS COMPLIANCE WITH MINIMUM COVER DEPTHS, WIRING SHALL BE INSTALLED IN PERMITTED
RACEWAY FOR DIRECT BURIAL. THE RACEWAY SHALL BE COVERED BY A MINIMUM OF 2 OF CONCRETE EXTENDING DOWN TO ROCK.

SECTION 16123

1.01. CONDUCTORS

A. ALL CONDUCTORS SHALL BE TYPE THWN (INT. APPLICATION) AND XHHW (EXT. APPLICATION), 75 DEGREE
C, 600 VOLT INSULATION, SOFT ANNEALED STRANDED COPPER. #10 AWG AND SMALLER SHALL BE
SPLICED USING ACCEPTABLE SOLDERLESS PRESSURE CONNECTORS. #8 AWG AND LARGER SHALL BE
SPLICED USING COMPRESSION SPLIT—BOLT TYPE CONNECTORS. #12 AWG SHALL BE THE MINIMUM SIZE
CONDUCTOR FOR LINE VOLTAGE BRANCH CIRCUITS. REFER TO PANEL SCHEDULE FOR BRANCH CIRCUIT
CONDUCTOR SIZE(S). CONDUCTORS SHALL BE COLOR CODED FOR CONSISTENT PHASE IDENTIFICATION:

120,/208/240V 277/480V
LINE COLOR COLOR
A BLACK BROWN
B RED ORANGE
C BLUE YELLOW
N CONTINUOUS WHITE GREY
G CONTINUOUS GREEN GREEN WITH YELLOW STRIPE

B. MINIMUM BENDING RADIUS FOR CONDUCTORS SHALL BE 12 TIMES THE LARGEST DIAMETER OF BRANCH
CIRCUIT CONDUCTOR.

SECTION 16130

1.01. BOXES

A. FURNISH AND INSTALL OUTLET BOXES FOR ALL DEVICES, SWITCHES, RECEPTACLES, ETC.. BOXES TO BE ZINC
COATED STEEL.

B. FURNISH AND INSTALL PULL BOXES IN MAIN FEEDERS RUNS WHERE REQUIRED. PULL BOXES SHALL BE

GALVANIZED STEEL WITH SCREW REMOVABLE COVERS, SIZE AND QUANTITY AS REQUIRED. PROVIDE
WEATHERPROOF CONSTRUCTION IN WET LOCATIONS.

SECTION 16140

1.01.  WIRING DEVICES

A. THE FOLLOWING LIST IS PROVIDED TO CONVEY THE QUALITY AND RATING OF WIRING DEVICES WHICH ARE TO
BE INSTALLED. A COMPLETE LIST OF ALL DEVICES MUST BE SUBMITTED BEFORE INSTALLATION FOR APPROVAL.

1. 15 MINUTE TIMER SWITCH — INTERMATIC #FF15M (INTERIOR LIGHTS)
2. DUPLEX RECEPTACLE — P&S #2095 (GFCI) SPECIFICATION GRADE
3. SINGLE POLE SWITCH — P&S #CSB20AC2 (20A—120V HARD USE) SPECIFICATION GRADE
4. DUPLEX RECEPTACLE — P&S #5362 (20A—120V HARD USE) SPECIFICATION GRADE

B. PLATES — ALL PLATES USED SHALL BE CORROSION RESISTANT TYPE 304 STAINLESS STEEL. PLATES SHALL
BE FROM SAME MANUFACTURER AS SWITCHES AND RECEPTACLES. PROVIDE WEATHERPROOF HOUSING FOR
DEVICES LOCATED IN WET LOCATIONS.

C. OTHER MANUFACTURERS OF THE SWITCHES, RECEPTACLES AND PLATES MAY BE SUBMITTED FOR APPROVAL BY
THE ENGINEER.

SECTION 16170

1.01. DISCONNECT SWITCHES

A. FUSIBLE AND NON-FUSIBLE, 600V, HEAVY DUTY DISCONNECT SWITCHES SHALL BE AS MANUFACTURED
BY SQUARE "D”. PROVIDE FUSES AS CALLED FOR ON THE CONTRACT DRAWINGS. AMPERE RATING SHALL
BE CONSISTENT WITH LOAD BEING SERVED. DISCONNECT SWITCH COVER SHALL BE MECHANICALLY
INTERLOCKED TO PREVENT COVER FROM OPENING WHEN THE SWITCH IS IN THE "ON” POSITION.
EXTERIOR APPLICATIONS SHALL BE NEMA 3R CONSTRUCTION WITH PADLOCK FEATURE.

SECTION 16190

1.01. SEISMIC RESTRAINT

A. ALL DEVICES SHALL BE INSTALLED IN ACCORDANCE WITH ZONE 2 SEISMIC REQUIREMENTS.

SECTION 16195

1.01. LABELING AND IDENTIFICATION NOMENCLATURE FOR ELECTRICAL EQUIPMENT

A. CONTRACTOR SHALL FURNISH AND INSTALL NON—METALLIC ENGRAVED BACK—LIT NAMEPLATES ON ALL PANELS
AND MAJOR ITEMS OF ELECTRICAL EQUIPMENT.

B. LETTERS TO BE WHITE ON BLACK BACKGROUND WITH LETTERS 1-1/2 INCH HIGH WITH 1/4 INCH MARGIN.
C. IDENTIFICATION NOMENCLATURE SHALL BE IN ACCORDANCE WITH OWNER’S STANDARDS.

SECTION 16450

1.01.

A

GROUNDING

ALL NON—CURRENT CARRYING PARTS OF THE ELECTRICAL AND TELEPHONE CONDUIT SYSTEMS SHALL BE
MECHANICALLY AND ELECTRICALLY CONNECTED TO PROVIDE AN INDEPENDENT RETURN PATH TO THE EQUIPMENT
GROUNDING SOURCES.

B. GROUNDING SYSTEM WILL BE IN ACCORDANCE WITH THE LATEST ACCEPTABLE EDITION OF THE NATIONAL
ELECTRICAL CODE AND REQUIREMENTS PER LOCAL INSPECTOR HAVING JURISDICTION.

C. GROUNDING OF PANELBOARDS:

1. CONDUIT(S) TERMINATING INTO THE PANELBOARD SHALL HAVE GROUNDING TYPE BUSHINGS. THE BUSHINGS
SHALL BE BONDED TOGETHER WITH BARE #10 AWG COPPER CONDUCTOR WHICH IN TURN IS TERMINATED
INTO THE PANELBOARD’S EQUIPMENT GROUND BAR KIT(S).

D. EQUIPMENT GROUNDING CONDUCTOR:

1. EACH EQUIPMENT GROUND CONDUCTOR SHALL BE SIZED IN ACCORDANCE WITH THE N.E.C. ARTICLE 250—122.

2. THE MINIMUM SIZE OF EQUIPMENT GROUND CONDUCTOR SHALL BE #12 AWG COPPER.

3. EACH FEEDER OR BRANCH CIRCUIT SHALL HAVE EQUIPMENT GROUND CONDUCTOR(S) INSTALLED IN THE SAME
RACEWAY(S).

E. GROUNDING SYSTEM:

CONTRACTOR SHALL PROVIDE A GROUNDING SYSTEM WITH THE MAXIMUM AC RESISTANCE TO GROUND OF 10
OHM BETWEEN ANY POINT ON THE GROUNDING SYSTEM AS MEASURED BY 3—POINT GROUNDING TEST. (REFER TO
SECTION 16960).

PROVIDE THE GROUNDING SYSTEM AS SPECIFIED ON DRAWINGS, INCLUDING, BUT NOT LIMITED TO:

1. GROUND BARS

2. EXTERIOR GROUNDING (WHERE REQUIRED DUE TO MEASURED AC RESISTANCE GREATER THAN SPECIFIED).

3. ANTENNA GROUND CONNECTIONS AND PLATES.

F. CONTRACTOR, AFTER COMPLETION OF THE COMPLETE GROUNDING SYSTEM BUT PRIOR TO CONCEALMENT/BURIAL
OF SAME, SHALL NOTIFY OWNER'S PROJECT ENGINEER WHO WILL HAVE A DESIGN ENGINEER VISIT SITE AND MAKE
A VISUAL INSPECTION OF THE GROUNDING GRID AND CONNECTIONS OF THE SYSTEM.

G. ALL EQUIPMENT SHALL BE BONDED TO GROUND AS REQUIRED BY N.E.C., MFG. SPECIFICATIONS, AND OWNER'S
SPECIFICATIONS.

SECTION 16477
1.01. FUSES

A. FUSES SHALL BE NONRENEWABLE TYPE AS MANUFACTURED BY "BUSSMAN” OR APPROVED EQUAL. FUSES
RATED TO 1/10 AMPERE UP TO 600 AMPERES SHALL BE EQUIVALENT TO BUSSMAN TYPE LPN—RK (250V)

UL CLASS RK1, LOW PEAK, DUAL ELEMENT, TIME—DELAY FUSES. FUSES SHALL HAVE SEPARATE SHORT
CIRCUIT AND OVERLOAD ELEMENTS AND HAVE AN INTERRUPTING RATING OF 200 KAIC. UPON COMPLETION
OF WORK, PROVIDE ONE SPARE SET OF FUSES FOR EACH TYPE INSTALLED.
SECTION 16960
1.01. TESTS BY INDEPENDENT ELECTRICAL TESTING FIRM

A. CONTRACTOR SHALL RETAIN THE SERVICES OF A LOCAL INDEPENDENT ELECTRICAL TESTING FIRM (WITH MINIMUM 5
YEARS COMMERCIAL EXPERIENCE IN THE ELECTRICAL TESTING INDUSTRY) AS SPECIFIED BY OWNER TO PERFORM:
TEST 1: THERMAL OVERLOAD AND MAGNETIC TRIP TEST, AND CABLE INSULATION TEST FOR ALL CIRCUIT BREAKERS
RATED 100 AMPS OR GREATER.

TEST 2: RESISTANCE TO GROUND TEST ON THE GROUNDING SYSTEM.
THE TESTING FIRM SHALL INCLUDE THE FOLLOWING INFORMATION WITH THE REPORT:

1. TESTING PROCEDURE INCLUDING THE MAKE AND MODEL OF TEST EQUIPMENT.

2. CERTIFICATION OF TESTING EQUIPMENT CALIBRATION WITHIN SIX (6) MONTHS OF DATE OF TESTING. INCLUDE
CERTIFICATION LAB ADDRESS AND TELEPHONE NUMBER.

3. GRAPHICAL DESCRIPTION OF TESTING METHOD ACTUALLY IMPLEMENTED.

B. THESE TESTS SHALL BE PERFORMED IN THE PRESENCE AND TO THE SATISFACTION OF OWNER'S CONSTRUCTION
REPRESENTATIVE. TESTING DATA SHALL BE INITIALED AND DATED BY THE CONSTRUCTION REPRESENTATIVE AND
INCLUDED WITH THE WRITTEN REPORT/ANALYSIS.

C. THE CONTRACTOR SHALL FORWARD SIX (6) COPIES OF THE INDEPENDENT ELECTRICAL TESTING FIRM'S
REPORT/ANALYSIS TO ENGINEER A MINIMUM OF TEN (10) WORKING DAYS PRIOR TO THE JOB TURNOVER.

D. CONTRACTOR TO PROVIDE A MINIMUM OF ONE (1) WEEK NOTICE TO OWNER AND ENGINEER FOR ALL TESTS
REQUIRING WITNESSING.

SECTION 16961
1.01. TESTS BY CONTRACTOR

A. ALL TESTS AS REQUIRED UPON COMPLETION OF WORK, SHALL BE MADE BY THIS CONTRACTOR. THESE SHALL
BE CONTINUITY AND INSULATION TESTS; TEST TO DETERMINE THE QUALITY OF MATERIALS, ETC. AND SHALL
BE MADE IN ACCORDANCE WITH N.E.C. RECOMMENDATIONS. ALL FEEDERS AND BRANCH CIRCUIT WIRING
(EXCEPT CLASS 2 SIGNAL CIRCUITS) MUST BE TESTED FREE FROM SHORT CIRCUIT AND GROUND FAULT
CONDITIONS AT 500V IN A REASONABLY DRY AMBIENT OF APPROXIMATELY 70 DEGREES F.

B. CONTRACTOR SHALL PERFORM LOAD PHASE BALANCING TESTS. CIRCUITS SHALL BE SO CONNECTED TO THE
PANELBOARDS SUCH THAT THE NEW LOAD IS DISTRIBUTED AS EQUALLY AS POSSIBLE BETWEEN EACH LOAD
AND NEUTRAL. 10% SHALL BE CONSIDERED AS A REASONABLE AND ACCEPTABLE ALLOWANCE. BRANCH
CIRCUITS SHALL BE BALANCED ON THEIR OWN PANELBOARDS; FEEDER LOADS SHALL, IN TURN, BE BALANCED
ON THE SERVICE EQUIPMENT. REASONABLE LOAD TEST SHALL BE ARRANGED TO VERIFY LOAD BALANCE IF
REQUESTED BY THE ENGINEER.

C. ALL TESTS, UPON REQUEST, SHALL BE REPEATED IN THE PRESENCE OF OWNER'S REPRESENTATIVE. ALL

TESTS SHALL BE DOCUMENTED AND TURNED OVER TO OWNER. OWNER SHALL HAVE THE AUTHORITY TO STOP
ANY OF THE WORK NOT BEING PROPERLY INSTALLED. ALL SUCH DETECTED WORK SHALL BE REPAIRED OR
REPLACED AT NO ADDITIONAL EXPENSE TO THE OWNER AND THE TESTS SHALL BE REPEATED.
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C EN T EK engineering

Centered on Solutions™

January 31, 2023

Mr. Dan Reid
Transcend Wireless
10 Industrial Ave
Mahwah, NJ 07430

Re:  Structural Letter ~ Antenna Mount
T-Mobile — Site Ref: CTNL463A
153 Old Salem Road
Norwich, CT

Centek Project No. 21005.41
Dear Mr. Reid,

Centek Engineering, Inc. has reviewed the T-Mobile antenna installation at the above-referenced site. The
purpose of the review is to determine the structural adequacy of the proposed 12’-6” low profile platform
with handrail (SitePro P/N: RMQP-496-HK). The review considered the effects of wind load, dead load and ice
load in accordance with the 2021 International Building Code as modified by the 2022 Connecticut State
Building Code (CTBC) including ASCE 7-16 and ANSI/TIA-222-H Structural Standard for Antenna Supporting
Structures, Antennas and Small Wind Turbine Support Structures”.

The loads considered in this analysis consist of the following:

= T-Mobile:
Platform w/ handrail: Three (3) Commscope VV-65A-R1 panel antennas, three (3) RFS
APXVAALL24 43 panel antennas and six (6) ATSBT-TOP-MF-4G Bias Tees mounted on one (1)
platform w/ handrail with a RAD center elevation of 86 ft +/- AGL.

The antenna mount was analyzed per the requirements of the 2021 International Building Code as
modified by the 2022 Connecticut State Building Code considering a Ultimate design wind speed of 135
mph for Norwich as required in Appendix P of the 2022 Connecticut State Building Code.

Based on our review of the installation, it is our opinion that the subject antenna mount has sufficient
capacity to support the aforementioned antenna configuration.

If there are any questions regarding this matter, please feel free to call.
Respectfully Submitted by:

Timothy J. Lynn, PE
Structural Engineer

%, ¢ No. 29338 F
W/ CEneSd & 3
o g ‘\(9 \\
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S
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63-2 North Branford Road, Branford, CT 06405 203.488.0580 Fax 203.488.8587 www.CentekEng.com
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Centered on Solulions™ s centekmg com :
{12 Narth Branford Road P 203 4880580 Location:
Branford, CT 06405 F: ( 200) 488-E58F

Rev. 0: 1/31/23

TIA-222-H Loads

Norwich, CT

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

Job No. 21005.41

Development of Design Heights, Exposure Coefficients
and Velocity Pressu res Per TIA-222-H

Wind Speeds
Basic Wind Speed
Basic Wind Speed with Ice
Basic Wind Speed (Mount)
Input
Structure Type =
Structure Category =
Exposure Category =
Structure Height =
Heightto Center of Antennas=
Radial Ice Thickness=
Radial Ice Density=
Topograpic Factor =
Shielding Factor for Appurttenances =
Rooftop Wind Speed-up Factor =
Ground Elevation Factor =
Gust Response Factor =
Output

Wind Direction Probability Factor =

Importance Factors =

0.1
Zant
Kiy = [j - 1101
33

Velocity Pressure CoefficientAnemas=

\elocity Pressure w/o Ice Antennas =
Velocity Pressure with Ice Antennas =

Velocity Pressure with Ice Antennas =

TIA RevH Load Calculations.xmcd.xmcd

V=135 mph (User Input - CSBC 2022 Appendix P)
Vi = 50 mph (User Input - TIA-222-H Annex B)
Vi =30 mph (User Input - TIA-222-H Section 16.3)

Structure_Type := Flexible (User Input)
SC:= 1l (User Input)
Exp:=C (User Input)
h:= 90 ft (User Input)
Zgnt= 86 ft (User Input)
tj= 1.0 in (User Input per Annex B of TIA-222-H)
Id := 56.00 pcf (User Input)
Ky=1 (User Input)
Kq=10 (User Input)
Kg=1.0 (User Input)
Kg = 0.996 (User Input)
Gy=135 (User Input)
Kq:=0.95 (Per Table 2-2 of
TIA-222-H)
lice= [0 if SC=1 =1.15 (Per Table 2-3 of
1.00 if SC=2 TiA222:H)
1.15 if SC=3
1.25 if SC=4
lseismic= |0 if sC=1 =125
1.00 if SC=2
1.25 if SC=3
1.50 if SC=4
.35
tiZ = ti.IiCE.KiZ.KZt = 1.266
2
a
K 2.01 fant 1.226
Z o= 2. — =1
ant 2g

2
qzant:: 0'00256.KZt.KS.Ke.Kd'KZant'V =54.104
2
AZjce ant = 0.00256-K1-Ko- Ko Ky Kz Vi = 7.422

2
2 = 0.00256 K 5K Ko KKz gt Vi, = 2.672

Page 1
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{12 Narth Branford Road
Branford, CT 06405

aoarssentekeng com
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F: i 2008] 488587

Subject:

Location:

Rev. 0: 1/31/23

TIA-222-H Loads

Norwich, CT

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

Job No. 21005.41

Development of Wind & Ice Load on Appurtenances

Appurtenance Data:
Appurtenance Model =

Appurtenance Shape =
Appurtenance Height=
Appurtenance Width =
Appurtenance Thickness =
Appurtenance W eight =

Number of Appurenances=

Appurtenance Aspect Ratio =

Appurtenance Force Coefficient=
Wind Load (without ice)
Surface Area for One Appurtenance (Front) =

Total Appurte rance Wind Force =

Surface Area for One Appurtenance (Side) =

Total Appurte rance Wind Force =

Wind Load (with ice)
SurfaceArea for One Appurtenance w/ Ice (Front)=

Total Appurtenance Wind Force w/ ke=

SurfaceArea for One Appurtenance w/ Ice (Side) =

Total Appurtenance Wind Force w/ ke=

Wind Load (Mount)

Surface Area for One Appurtenance (Front) =

Total Appurte rance Wind Force =

Surface Area for One Appurtenance (Side) =

Total Appurte rance Wind Force =

Gravity Loads (ice only)
Volume of Each Appurtenance =

Volume of Ice on Each Appurtenance =

W eight of Ice on EachAppurtenance =

W eight of Ice onAll Appurterances =

TIA RevH Load Calculations.xmcd.xmcd

RFSAPXVAALL24 43

Flat (User Input)
'-app = 05.9 in (User Input)
Wapp =24 in (User Input)
Tapp = 8.5 in (User Input)
WTapp = 150 Ibs (User Input)
Napp =1 (User Input)
L
app
Ar =—=40
app Wapp
Caapp =1.27
oa . oo Wapp
PPET 144

Fapp = @Zant GH-Clapp'Ka SAgppF = 1479

Lo T
a a
o pp’'app

Fapp = Pant GH-Caapp'Ka SAgpps = 524

SAICEappF = ( ap . tlzlil" ap . tIZ) =181

Figpp = %ice.ant CH C3app Ka SAICEappF = 230

SAICEappS = ( ap . tlzj4’(4 ap . tIZ) =75

Flapp = %Zice.ant"CH: Caapp KaSAicEapps = 96

on . oo Wapp

appF = g4 T

Fapp = 92m G Caapp Ko SAgppr = 73
Lo .T

SAapps = 14z =57

Fapp = qzm'GH'Caapp'Ka'SAappS =26

4

Vapp = Lapp'Wapp'Tapp =2x10

Ibs

Ibs

Ibs

Ibs

Ibs

Ibs

cuin

Vice= (Lapp + 2~tiz)(Wapp + Z-tiz)~(Tapp + 2~tiz) ~ Vapp = 9244

W : Vice Id = 300
ICEapp — 1728. -

WicEappNapp = 300

Page 2
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C ENT EK gineering Subject:

Centered on Solufions™  wewceniekenaco

— f eniekesg com PO
{12 Narth Branford Road P 203 4880580 Location:
Branford, CT 06405 F: ( 200) 488-E58F

Rev. 0: 1/31/23

TIA-222-H Loads

Norwich, CT

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

Job No. 21005.41

Development of Wind & Ice Load on Appurtenances

Appurtenance Data:
Appurtenance Model =

Appurtenance Shape =
Appurtenance Height=
Appurtenance Width =
Appurtenance Thickness =
Appurtenance W eight =

Number of Appurenances=

Appurtenance Aspect Ratio =

Appurtenance Force Coefficient=
Wind Load (without ice)
Surface Area for One Appurtenance (Front) =

Total Appurte rance Wind Force =

Surface Area for One Appurtenance (Side) =

Total Appurte rance Wind Force =

Wind Load (with ice)
SurfaceArea for One Appurtenance w/ Ice (Front)=

Total Appurtenance Wind Force w/ ke=

SurfaceArea for One Appurtenance w/ Ice (Side) =

Total Appurtenance Wind Force w/ ke=

Wind Load (Mount)

Surface Area for One Appurtenance (Front) =

Total Appurte rance Wind Force =

Surface Area for One Appurtenance (Side) =

Total Appurte rance Wind Force =

Gravity Loads (ice only)
Volume of Each Appurtenance =

Volume of Ice on Each Appurtenance =

W eight of Ice on EachAppurtenance =

W eight of Ice onAll Appurterances =

TIA RevH Load Calculations.xmcd.xmcd

Commscope V\-65A-R1
Flat (User Input)
Lapp =54.724 in (User Input)
Wapp :=12.087 In (User Input)
Tapp = 4.646 in (User Input)
WTapp =30 lbs (User Input)
Napp =1 (User Input)
L
app
Ar =—z=45
app
Wapp
Caapp =1.29
Lo W
_app "app
SAappF =~ 1ag ~ 48 f
Fapp = qzant'GH'Caapp'Ka'SAappF =433 Ibs
LT
_ app ‘app
SAapps = 14~ L8 i
Fapp = qzant'GH'Caapp'Ka'SAappS =166 Ibs
A ~ (Lapp + 2~tiz)~(Wapp + 2~tiz) s p
ICEappF — 144 =9
Fiapp = %Zice ant CH Clapp Ka SAICEappF = 75 lbs
o ~ (Lapp + 2~tiz)~(Tapp + 2~tiz) e y
ICEappS — 144 =4
Fiapp = %Zice ant CH Clapp Ka SAICEapps = 37 lbs
Lo W
_app "app
SAappF =~ 1ag ~ 46 f
Fapp = qzm'GH'Caapp'Ka'SAappF =21 Ibs
Lynn T
_ app app
SAapps = 14~ L8 i
Fapp = qzm'GH'Caapp'Ka'SAappS =8 lbs
Vapp = Lapp'Wapp'Tapp = 3073 cuin
Vice = (Lapp + 2iz)(Wapp * 2tiz)(Tapp + 2tiz) ~ Vapp = 2934 cuin
W = Lice Id=95 lbs
ICEapp = 1728
lbs

WICEapp'Napp =95
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Subject:

Centered on Solufions
{12 Narth Branford Road
Branford, CT 06405

aoarssentekeng com
P 2008) AES-D5B0
F: i 2008] 488587

Location:

Rev. 0: 1/31/23

TIA-222-H Loads

Norwich, CT

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

Job No. 21005.41

Development of Wind & Ice Load on Appurtenances

Appurtenance Data:

Appurtenance Model =
Appurtenance Shape =
Appurtenance Height=
Appurtenance Width =
Appurtenance Thickness =
Appurtenance W eight =

Number of Appurenances=

Appurtenance Aspect Ratio =

Appurtenance Force Coefficient=
Wind Load (without ice)
Surface Area for One Appurtenance (Front) =

Total Appurte rance Wind Force =

Surface Area for One Appurtenance (Side) =

Total Appurte rance Wind Force =

Wind Load (with ice)
SurfaceArea for One Appurtenance w/ Ice (Front)=

Total Appurtenance Wind Force w/ ke=

SurfaceArea for One Appurtenance w/ Ice (Side) =

Total Appurtenance Wind Force w/ ke=

Wind Load (Mount)

Surface Area for One Appurtenance (Front) =

Total Appurte rance Wind Force =

Surface Area for One Appurtenance (Side) =

Total Appurte rance Wind Force =

Gravity Loads (ice only)
Volume of Each Appurtenance =

Volume of Ice on Each Appurtenance =

W eight of Ice on EachAppurtenance =

W eight of Ice onAll Appurterances =

TIA RevH Load Calculations.xmcd.xmcd

AT BT-TOP-MF4G Bas Tee
Flat (User Input)
Lapp = 5.63 in (User Input)
Wapp =37 in (User Input)
Tapp =2 in (User Input)
WTapp =2 lbs (User Input)
Napp =1 (User Input)
L
app
Arypni=— =15
app Wapp
Caapp =1.2
sa . aoVap o
appE™ g4 T
Fapp = qzant'GH'Caapp'Ka'SAappF = i3
Lo T
_ app ‘app
SAappS = - 0.1

Fapp = qzant'GH'Caapp'Ka'SAappS =7

(Lapp + 2~tiz)~(Wapp + 2~tiz)
144

=04

SA|CEappF =

Flapp = %Zice.ant"CH: Caapp Ka SAICEappF = 4
(Lapp + 2~tiz)~(Tapp + 2~tiz)
144

=03

SA|CEapps =

Flapp = %Zice.ant"CH: Caapp KaSAicEapps = 3

on . oo Wapp
appF = g T
Fapp = 92m G Caapp Ko SAgppr = 1
L. T
_ “app 'app
SAapps = — 14, =01

Fapp = qzm'GH'Caapp'Ka'SAappS =0

Vapp = Lapp'Wapp Tapp = 42

Vice= (Lapp + 2~tiz)(Wapp + 2~tiz)~(Tapp + 2~tiz) ~ Vapp = 189

Vice

WICEapp = ﬁld =6

WICEapp'Napp =6
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Company . Centek Engineering

°  Designer : TIL
I Job Number : 21005.41
ANEMETS(

Model Name : CTNL463A - Mount

SCHEK COMPANY

Jan 31, 2023
8:40 AM
Checked By:

(Global) Model Settings

Display Sections for Member Calcs 5
Max Internal Sections for Member Calcs | 97
Include Shear Deformation? Yes
Increase Nailing Capacity for Wind? Yes
Include Warping? Yes
Trans Load Btwn Intersecting Wood Wall? | Yes
Area Load Mesh (in"2) 144
Merge Tolerance (in) A2
P-Delta Analysis Tolerance 0.50%
Include P-Delta for Walls? Yes
Automatically Iterate Stiffness for Walls? | Yes
Max lterations for Wall Stiffness 3
Gravity Acceleration (ft/sec”"2) 32.2
Wall Mesh Size (in) 12
Eigensolution Convergence Tol. (1.E-) 4
Vertical Axis Y
Global Member Orientation Plane XZ

Static Solver

Sparse Accelerated

Dynamic Solver

Accelerated Solver

Hot Rolled Steel Code

AISC 15th(360-16): LRFD

Adjust Stiffness?

Yes(lterative)

RISAConnection Code

AISC 14th(360-10): ASD

Cold Formed Steel Code

AIS| S100-10: ASD

Wood Code

AWC NDS-12: ASD

Wood Temperature

< 100F

Concrete Code

ACI| 318-11

Masonry Code

ACI| 530-11: ASD

Aluminum Code

AA ADM1-10: ASD - Building

Stainless Steel Code

AISC 14th(360-10): ASD

Adjust Stiffness?

Yes(lterative)

Number of Shear Regions 4

Region Spacing Increment (in) 4

Biaxial Column Method 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_ASTMAG615

Min % Steel for Column

1

Max % Steel for Column

8

RISA-3D Version 17.0.0 [J:\. AL\ \Mount Analysis\Backup Documentation\Risa 3D\Mount.R3D]  Page 1



I Company . Centek Engineering Jan 31, 2023
°  Designer : TIL 8:40 AM
IlRISA Job Number : 21005.41 Checked By:

ANEMETSCHEK covpany  Model Name @ CTNL463A - Mount

(Global) Model Settings, Continued

Seismic Code ASCE 7-10

Seismic Base Elevation (ft) 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

Ct Exp. X 75

CtExp.Z 75

SD1 1

SDS 1

S1 1

TL (sec) 5

Risk Cat lorll

Drift Cat Other

Om Z 1

Om X 1

Cdz 1

Cd X 1

Rho Z 1

Rho X 1

Footing Overturning Safety Factor 1

Optimize for OTM/Sliding No

Check Concrete Bearing No

Footing Concrete Weight (k/ft*3) 150.001

Footing Concrete f'c (ksi) 4

Footing Concrete Ec (ksi) 3644

Lambda 1

Footing Steel fy (ksi) 60

Minimum Steel 0.0018

Maximum Steel 0.0075

Footing Top Bar #3

Footing Top Bar Cover (in) 2

Footing Bottom Bar #3

Footing Bottom Bar Cover (in) 3.5

Pedestal Bar #3

Pedestal Bar Cover (in) 1.5

Pedestal Ties #3

Hot Rolled Steel Properties

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

1 A36 Gr.36 29000 | 11154 3 .65 49 36 15 58 1.2
2 A572 Gr.50 29000 | 11154 3 .65 49 50 1.1 58 1.2
3 A992 29000 | 11154 3 .65 49 50 1.1 58 1.2
4 A500 Gr.42 29000 | 11154 3 .65 49 42 1.3 58 1.1
5 A500 Gr.46 29000 | 11154 3 .65 49 46 1.2 58 1.1
6 A53 Grade B 29000 | 11154 3 .65 49 35 15 58 1.2
RISA-3D Version 17.0.0 [J:\. AL\ \Mount Analysis\Backup Documentation\Risa 3D\Mount.R3D]  Page 2




I Company . Centek Engineering Jan 31, 2023
I I RISA Designer : TIL 8:40 AM
Job Number : 21005.41 Checked By:
ANEVETSCHEK company  Model Name  : CTNL463A - Mount
Hot Rolled Steel Section Sets
Label Shape Type Design List  Material Design Rul... A[in2] lyy [ind]  1zz [in4] J [in4]
1 | Outrigger HSS4X4 |HSS4X4X4| Beam |HSS Pipe|A500Gr.46| Typical 3.37 7.8 7.8 12.8
2 |Face Tube Pipe 3.0 STD |PIPE 3.0| Beam Pipe A5S3 Grade B Typical 2.07 2.85 2.85 5.69
3 |Handrails _Pipe 2.0 STD |PIPE 2.0/ Beam Pipe A53 Grade B Typical 1.02 .627 .627 1.25
4 |Antenna Mast_Pipe 2.0 ... PIPE_2.0| Column Pipe A53 Grade B Typical 1.02 .627 .627 1.25
5 | Plat. Horz HSS4X4 |HSS4X4X4| Beam |HSS Pipe|A500 Gr.46| Typical 3.37 7.8 7.8 12.8
6 PL 3/8"x6 " 6"x3/8" Beam RECT |A36 Gr.36, Typical 2.25 .026 6.75 101
7 Side railings L2.5x2.5x5 | Beam RECT |A36 Gr.36] Typical 1.46 .837 .837 .05
8 Mount Reinforcement | LL2x2x3x0 | Beam RECT |A36 Gr.36, Typical 1.44 .994 542 .018
Hot Rolled Steel Design Parameters
Label Shape Length[ft]  Lbyy[ft] Lbzz[ft] Lcomp topl[...L.comp bot]...L-torg... Kyy Kzz Cb  Functi...
1 M1 Outrigger_HSS4X4 | 5,248 Lbyy Lateral
2 M2 Plat. Horz_ HSS4X4 | 2.75 Lbyy Lateral
3 M3 Plat. Horz_HSS4X4 | 2.75 Lbyy Lateral
4 M4 Outrigger_HSS4X4 | 5,248 Lbyy Lateral
5 M5 Plat. Horz_HSS4X4 | 2.75 Lbyy Lateral
6 M6 Plat. Horz_ HSS4X4 | 2.75 Lbyy Lateral
7 M7 Outrigger_HSS4X4 | 5,248 Lbyy Lateral
8 M8 Plat. Horz_ HSS4X4 | 2.75 Lbyy Lateral
9 M9 Plat. Horz_HSS4X4 | 2.75 Lbyy Lateral
10 M10 Face Tube_Pipe 3.0.,. 12.5 Lbyy Lateral
11 M13 Face Tube_Pipe 3.0.,. 12.5 Lbyy Lateral
12 M14 Face Tube_Pipe 3.0.,. 12.5 Lbyy Lateral
13 M13A PL 3/8"x6 " 1.212 Lbyy Lateral
14 M14A PL 3/8"x6 " 1.212 Lbyy Lateral
15 M15 PL 3/8"x6 " 1.212 Lbyy Lateral
16 M16 Handrails _Pipe 2.0..; 12.5 Lbyy Lateral
17 M17 Handrails _Pipe 2.0..] 12.5 Lbyy Lateral
18 M18 Handrails _Pipe 2.0..; 12.5 Lbyy Lateral
19 PSA.1 |Antenna Mast_Pipe..| 8 Lbyy Lateral
20 PSA.2 |Antenna Mast_Pipe..| 8 Lbyy Lateral
21 PSA.3 |Antenna Mast_Pipe..| 8 Lbyy Lateral
22 PSA.4 |Antenna Mast_Pipe..| 8 Lbyy Lateral
23 PSB.1 |Antenna Mast_Pipe..| 8 Lbyy Lateral
24 PSB.2 |Antenna Mast_Pipe..| 8 Lbyy Lateral
25 PSB.3 |Antenna Mast_Pipe..| 8 Lbyy Lateral
26 PSB.4 |Antenna Mast_Pipe..| 8 Lbyy Lateral
27 PSC.1 |Antenna Mast_Pipe..| 8 Lbyy Lateral
28 PSC.2 |Antenna Mast_Pipe..| 8 Lbyy Lateral
29 PSC.3 |Antenna Mast_Pipe..| 8 Lbyy Lateral
30 PSC.4 |Antenna Mast_Pipe..| 8 Lbyy Lateral
31 M31 Side railings 1.712 Lbyy Lateral
32 M32 Side railings 1.712 Lbyy Lateral
33 M33 Side railings 1.712 Lbyy Lateral
34 M34 Mount Reinforcement| 4,991 Lbyy Lateral
35 M35 Mount Reinforcement| 4,991 Lbyy Lateral
36 M36 Mount Reinforcement| 4,991 Lbyy Lateral
RISA-3D Version 17.0.0 [J:\. AL\ \Mount Analysis\Backup Documentation\Risa 3D\Mount.R3D] = Page 3



I Company . Centek Engineering Jan 31, 2023
°  Designer : TIL 8:40 AM
IIRISA Job Number : 21005.41 Checked By:
ANEMETSCHEK covpany  Model Name @ CTNL463A - Mount
Member Primary Data
Label 1Joint  JJoint K Joint Rotate(... Section/Shape Type Design List Material Design ...
1 M1 N1 N2 Outrigger HSS4X4 | Beam | HSS Pipe A500 Gr.46 Typical
2 M2 N4 N3 180 | Plat. Horz HSS4X4 | Beam | HSS Pipe A500 Gr.46 Typical
3 M3 N5 N3 Plat. Horz HSS4X4 | Beam | HSS Pipe A500 Gr.46 Typical
4 M4 N7 N8 Outrigger HSS4X4 | Beam | HSS Pipe A500 Gr.46 Typical
5 M5 N10 N9 180 | Plat. Horz. HSS4X4 | Beam | HSS Pipe A500 Gr.46 Typical
6 M6 N11 N9 Plat. Horz HSS4X4 | Beam | HSS Pipe A500 Gr.46 Typical
7 M7 N12 | N13 Outrigger HSS4X4 | Beam | HSS Pipe A500 Gr.46 Typical
8 M8 N15 | N14 180 | Plat. Horz HSS4X4 | Beam | HSS Pipe A500 Gr.46 Typical
9 M9 N16 | N14 Plat. Horz HSS4X4 | Beam | HSS Pipe A500 Gr.46 Typical
10 M10 N17 | N18 Face Tube_Pipe 3.0 STD | Beam Pipe A53 Grade B Typical
11 M13 N19 | N20 Face Tube_Pipe 3.0 STD | Beam Pipe A53 Grade B Typical
12 M14 N21 | N22 Face Tube_Pipe 3.0 STD | Beam Pipe A53 Grade B Typical
13 | M13A | N28 | N23 PL 3/8"x6 " Beam RECT A36 Gr.36 Typical
14 | M14A | N24 | N25 PL 3/8"x6 " Beam RECT A36 Gr.36 Typical
15 M15 N27 | N26 PL 3/8"x6 " Beam RECT A36 Gr.36 Typical
16 M16 N29 | N30 Handrails _Pipe 2.0 STD | Beam Pipe A53 Grade B Typical
17 M17 N31 | N32 Handrails _Pipe 2.0 STD | Beam Pipe A53 Grade B Typical
18 M18 N33 | N34 Handrails _Pipe 2.0 STD | Beam Pipe A53 Grade B Typical
19 | PSA.1 | N43 | N44 Antenna Mast_Pipe 2.0 S... Column Pipe A53 Grade B Typical
20 | PSA.2 | N45 | N46 Antenna Mast_Pipe 2.0 S... Column Pipe A53 Grade B Typical
21 | PSA.3 | N47 | NA48 Antenna Mast_Pipe 2.0 S..| Column Pipe A53 Grade B Typical
22 | PSA.4 | N49 | N50 Antenna Mast_Pipe 2.0 S... Column Pipe A53 Grade B Typical
23 | PSB.1 | N51 | N52 Antenna Mast_Pipe 2.0 S... Column Pipe A53 Grade B Typical
24 | PSB.2 | N53 | N54 Antenna Mast_Pipe 2.0 S... Column Pipe A53 Grade B Typical
25 | PSB.3 | N55 | N56 Antenna Mast_Pipe 2.0 S... Column Pipe A53 Grade B Typical
26 | PSB.4 | N57 | N58 Antenna Mast_Pipe 2.0 S... Column Pipe A53 Grade B Typical
27 | PSC.1 | N59 | N60 Antenna Mast_Pipe 2.0 S... Column Pipe A53 Grade B Typical
28 | PSC.2 | N61 | N62 Antenna Mast_Pipe 2.0 S... Column Pipe A53 Grade B Typical
29 | PSC.3 | N63 | N64 Antenna Mast_Pipe 2.0 S... Column Pipe A53 Grade B Typical
30 | PSC.4 | N65 | N66 Antenna Mast_Pipe 2.0 S... Column Pipe A53 Grade B Typical
31 M31 N91 | N94 180 Side railings Beam RECT A36 Gr.36 Typical
32 M32 N93 | N9O 180 Side railings Beam RECT A36 Gr.36 Typical
33 M33 N89 | N92 180 Side railings Beam RECT A36 Gr.36 Typical
34 M34 N97 | N99 Mount Reinforcement| Beam RECT A36 Gr.36 Typical
35 M35 N95 | N100 Mount Reinforcement| Beam RECT A36 Gr.36 Typical
36 M36 N96 | N98 Mount Reinforcement| Beam RECT A36 Gr.36 Typical
Joint Coordinates and Temperatures
Label X [ft] Y [ft] Z [ft] Temp [F] Detach From Diap...
1 N1 -0. 0 1.548833 0
2 N2 -0. 0 6.796922 0
3 N3 -0. 0 3.083333 0
4 N4 2.75 0 3.083333 0
5 N5 -2.75 0 3.083333 0
6 N6 -0. 0 0. 0
7 N7 1.341329 0 -0.774417 0
8 N8 5.886307 0 -3.398461 0
9 N9 2.670245 0 -1.541667 0
10 N10 1.295245 0 -3.923237 0
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Joint Coordinates and Temperatures (Continued)

Label X [ft] Y [ft] Z [ft] Temp [F] Detach From Diap...
11 N11 4.045245 0 0.839903 0
12 N12 -1.341329 0 -0.774417 0
13 N13 -5.886307 0 -3.398461 0
14 N14 -2.670245 0 -1.541667 0
15 N15 -4.045245 0 0.839903 0
16 N16 -1.295245 0 -3.923237 0
17 N17 6.52262 0 -3.451036 0
18 N18 0.272625 0 7.374273 0
19 N19 -6.249995 0 -3.923237 0
20 N20 6.249995 0 -3.923237 0
21 N21 -0.272625 0 7.374273 0
22 N22 -6.52262 0 -3.451036 0
23 N23 5.583328 0 -3.923237 0
24 N24 -5.583328 0 -3.923237 0
25 N25 -6.189287 0 -2.873686 0
26 N26 -0.605958 0 6.796922 0
27 N27 0.605958 0 6.796922 0
28 N28 6.189287 0 -2.873686 0
29 N29 6.52262 3.45 -3.451036 0
30 N30 0.272625 3.45 7.374273 0
31 N31 -6.249995 3.45 -3.923237 0
32 N32 6.249995 3.45 -3.923237 0
33 N33 -0.272625 3.45 7.374273 0
34 N34 -6.52262 3.45 -3.451036 0
35 N35 -4.666662 0 -3.923237 0
36 N36 -4.666662 3.45 -3.923237 0
37 N37 -1.687495 0 -3.923237 0
38 N38 -1.687495 3.45 -3.923237 0
39 N39 1.645838 0 -3.923237 0
40 N40 1.645838 3.45 -3.923237 0
41 N41 4.770838 0 -3.923237 0
42 N42 4.770838 3.45 -3.923237 0
43 N43 4.770838 5.75 -3.923237 0
44 N44 4.770838 -2.25 -3.923237 0
45 N45 1.645838 5.75 -3.923237 0
46 N46 1.645838 -2.25 -3.923237 0
47 N47 -1.687495 5.75 -3.923237 0
48 N48 -1.687495 -2.25 -3.923237 0
49 N49 -4.666662 5.75 -3.923237 0
50 N50 -4.666662 -2.25 -3.923237 0
51 N51 -5.783042 5.75 -2.170049 0
52 N52 -5.783042 -2.25 -2.170049 0
53 N53 -4.220542 5.75 0.53628 0
54 N54 -4.220542 -2.25 0.53628 0
55 N55 -2.553875 5.75 3.423032 0
56 N56 -2.553875 -2.25 3.423032 0
57 N57 -1.064292 5.75 6.003066 0
58 N58 -1.064292 -2.25 6.003066 0
59 N59 1.012203 5.75 6.093285 0
60 N60 1.012203 -2.25 6.093285 0
61 N61 2.574703 5.75 3.386956 0
62 N62 2.574703 -2.25 3.386956 0
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Joint Coordinates and Temperatures (Continued)

Label X [ft] Y [ft] Z [ft] Temp [F] Detach From Diap...

63 N63 4.24137 5.75 0.500205 0

64 N64 4.24137 -2.25 0.500205 0

65 N65 5.730953 5.75 -2.079829 0

66 N66 5.730953 -2.25 -2.079829 0

67 N67 1.012203 0 6.093285 0

68 N68 2.574703 0 3.386956 0

69 N69 4.24137 0 0.500205 0

70 N70 5.730953 0 -2.079829 0

71 N71 -5.783042 0 -2.170049 0

72 N72 -4.220542 0 0.53628 0

73 N73 -2.553875 0 3.423032 0

74 N74 -1.064292 0 6.003066 0

75 N75 1.012203 3.45 6.093285 0

76 N76 2.574703 3.45 3.386956 0

77 N77 4.24137 3.45 0.500205 0

78 N78 5.730953 3.45 -2.079829 0

79 N79 -5.783042 3.45 -2.170049 0

80 N80 -4.220542 3.45 0.53628 0

81 N81 -2.553875 3.45 3.423032 0

82 N82 -1.064292 3.45 6.003066 0

83 N83 -5.083328 0 -3.923237 0

84 N84 5.083328 0 -3.923237 0

85 N85 -0.855958 0 6.36391 0

86 N86 -5.939287 0 -2.440673 0

87 N87 5.939287 0 -2.440673 0

88 N88 0.855958 0 6.36391 0

89 N89 -5.083328 3.45 -3.923237 0

90 N90 5.083328 3.45 -3.923237 0

91 N91 -0.855958 3.45 6.36391 0

92 N92 -5.939287 3.45 -2.440673 0

93 N93 5.939287 3.45 -2.440673 0

94 N94 0.855958 3.45 6.36391 0

95 N95 -4.763371 0 -2.750133 0

96 N96 -0. 0 5.500267 0

97 N97 4.763371 0 -2.750133 0

98 N98 -0. -3.049275 1.548833 0

99 N99 1.341329 -3.049275 -0.774417 0

100 N100 -1.341329 -3.049275 -0.774417 0

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

1 N1 Reaction Reaction Reaction Reaction
2 N7 Reaction Reaction Reaction Reaction
3 N12 Reaction Reaction Reaction Reaction
4 N95

5 N96

6 N97

7 N98 Reaction Reaction Reaction Reaction
8 N99 Reaction Reaction Reaction Reaction
9 N100 Reaction Reaction Reaction Reaction
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Member Point Loads (BLC 2 : Dead Load)

Member Label Direction Magnitude[k,k-ft] Location[ft,%]
1 PSA.4 Y -.075 5
2 PSB.4 Y -.075 5
3 PSC.4 Y -.075 5
4 PSA.4 Y -.075 7.5
5 PSB.4 Y -.075 7.5
6 PSC.4 Y -.075 7.5
7 PSA.1 Y -.015 5
8 PSB.1 Y -.015 5
9 PSC.1 Y -.015 5
10 PSA.1 Y -.015 7.5
11 PSB.1 Y -.015 7.5
12 PSC.1 Y -.015 7.5
13 PSA.1 Y -.002 %50
14 PSA.4 Y -.002 %50
15 PSB.1 Y -.002 %50
16 PSB.4 Y -.002 %50
17 PSC.1 Y -.002 %50
18 PSC.4 Y -.002 %50

Member Point Loads (BLC 3 : Ice Load)

Member Label Direction Magnitude[k,k-ft] Location[ft,%]
1 PSA.4 Y -.15 .5
2 PSB.4 Y -.15 .5
3 PSC.4 Y -.15 .5
4 PSA.4 Y -.15 7.5
5 PSB.4 Y -.15 7.5
6 PSC.4 Y -.15 7.5
7 PSA.1 Y -.048 .5
8 PSB.1 Y -.048 .5
9 PSC.1 Y -.048 .5
10 PSA.1 Y -.048 7.5
11 PSB.1 Y -.048 7.5
12 PSC.1 Y -.048 7.5
13 PSA.1 Y -.006 %50
14 PSA.4 Y -.006 %50
15 PSB.1 Y -.006 %50
16 PSB.4 Y -.006 %50
17 PSC.1 Y -.006 %50
18 PSC.4 Y -.006 %50
Member Point Loads (BLC 4 : Lm Maintenance Load (5001b))
Member Label Direction Magnitude[k,k-ft] Location[ft,%]
1] PSC.1 | Y | -5 | %50
Member Point Loads (BLC 5 : Lv Maintenance Load (2501b))
Member Label Direction Magnitude[k,k-ft] Location[ft,%]
1] M10 \ Y \ -.25 \ %50
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Model Name : CTNL463A - Mount

Member Point Loads (BLC 6 : Wind with Ice X)

Member Label Direction Magnitude[k,k-ft] Location[ft,%]
1 PSA.4 X .048 5
2 PSA.4 X .048 7.5
3 PSB.4 X 115 5
4 PSC.4 X 115 .5
5 PSB.4 X 115 7.5
6 PSC.4 X 115 7.5
7 PSA.1 X .019 5
8 PSA.1 X .019 7.5
9 PSB.1 X .038 5
10 PSC.1 X .038 .5
11 PSB.1 X .038 7.5
12 PSC.1 X .038 7.5
13 PSA.1 X .004 %50
14 PSA.4 X .004 %50
15 PSB.1 X .004 %50
16 PSB.4 X .004 %50
17 PSC.1 X .004 %50
18 PSC.4 X .004 %50

Member Point Loads (BLC 7 : Wind X)

Member Label Direction Magnitude[k,k-ft] Location[ft,%]
1 PSA.4 X .262 5
2 PSA.4 X .262 7.5
3 PSB.4 X 74 5
4 PSC.4 X 74 5
5 PSB.4 X 74 7.5
6 PSC.4 X 74 7.5
7 PSA.1 X .083 5
8 PSA.1 X .083 7.5
9 PSB.1 X 217 5
10 PSC.1 X 217 5
11 PSB.1 X 217 7.5
12 PSC.1 X 217 7.5
13 PSA.1 X .013 %50
14 PSA.4 X .013 %50
15 PSB.1 X .013 %50
16 PSB.4 X .013 %50
17 PSC.1 X .013 %50
18 PSC.4 X .013 %50

Member Point Loads (BLC 8 : Wm Wind X)

Member Label Direction Magnitude[k,k-ft] Location[ft,%]
1 PSA.4 X .013 5
2 PSA.4 X .013 7.5
3 PSB.4 X .037 5
4 PSC.4 X .037 5
5 PSB.4 X .037 7.5
6 PSC.4 X .037 7.5
7 PSA.1 X .004 5
8 PSA.1 X .004 7.5
9 PSB.1 X 011 5
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Model Name : CTNL463A - Mount

Member Point Loads (BLC 8 : Wm Wind X) (Continued)

Member Label Direction Magnitude[k,k-ft] Location[ft,%]

10 PSC.1 X .011 .5

11 PSB.1 X 011 7.5

12 PSC.1 X 011 7.5

13 PSA.1 X .001 %50
14 PSA.4 X .001 %50
15 PSB.1 X .001 %50
16 PSB.4 X .001 %50
17 PSC.1 X .001 %50
18 PSC.4 X .001 %50

Member Point Loads (BLC 9 : Wind with Ice Z2)

Member Label Direction Magnitude[k,k-ft] Location[ft,%]
1 PSA.4 Z 115 5
2 PSA.4 Z 115 7.5
3 PSB.4 Z .048 5
4 PSC.4 YA .048 5
5 PSB.4 VA .048 7.5
6 PSC.4 YA .048 7.5
7 PSA.1 VA .038 5
8 PSA.1 YA .038 7.5
9 PSB.1 VA .019 5
10 PSC.1 Z .019 .5
11 PSB.1 VA .019 7.5
12 PSC.1 YA .019 7.5
13 PSA.1 VA .004 %50
14 PSA.4 Z .004 %50
15 PSB.1 VA .004 %50
16 PSB.4 YA .004 %50
17 PSC.1 VA .004 %50
18 PSC.4 Z .004 %50

Member Point Loads (BLC 10 : Wind 2)

Member Label Direction Magnitude[k,k-ft] Location[ft,%]
1 PSA.4 Z 74 5
2 PSA.4 Z 74 7.5
3 PSB.4 Z .262 5
4 PSC.4 Z .262 5
5 PSB.4 Z .262 7.5
6 PSC.4 Z .262 7.5
7 PSA.1 Z 217 5
8 PSA.1 Z 217 7.5
9 PSB.1 Z .083 5
10 PSC.1 Z .083 5
11 PSB.1 Z .083 7.5
12 PSC.1 Z .083 7.5
13 PSA.1 Z .013 %50
14 PSA.4 Z .013 %50
15 PSB.1 Z .013 %50
16 PSB.4 Z .013 %50
17 PSC.1 Z .013 %50
18 PSC.4 Z .013 %50
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Member Point Loads (BLC 11 : Wm Wind 2)

Member Label Direction Magnitude[k,k-ft] Location[ft,%]
1 PSA.4 Z .037 5
2 PSA.4 Z .037 7.5
3 PSB.4 Z .013 5
4 PSC.4 Z .013 .5
5 PSB.4 VA .013 7.5
6 PSC.4 YA .013 7.5
7 PSA.1 VA 011 5
8 PSA.1 Z 011 7.5
9 PSB.1 Z .004 5
10 PSC.1 Z .004 .5
11 PSB.1 VA .004 7.5
12 PSC.1 Z .004 7.5
13 PSA.1 VA .001 %50
14 PSA.4 Z .001 %50
15 PSB.1 VA .001 %50
16 PSB.4 YA .001 %50
17 PSC.1 VA .001 %50
18 PSC.4 Z .001 %50

Member Distributed Loads (BLC 6 : Wind with Ice X)

Member Label Direction Start Magnitude[k/ft,F,ksf] End Magnitude[k/ft,F,K...Start Location[ft.. End Location[ft,...
1 M16 PX .003 .003 0 0
2 M17 PX .003 .003 0 0
3 M18 PX .003 .003 0 0
4 PSA.1 PX .003 .003 0 0
5 PSA.2 PX .003 .003 0 0
6 PSA.3 PX .003 .003 0 0
7 PSA.4 PX .003 .003 0 0
8 PSB.1 PX .003 .003 0 0
9 PSB.2 PX .003 .003 0 0
10 PSB.3 PX .003 .003 0 0
11 PSB.4 PX .003 .003 0 0
12 PSC.1 PX .003 .003 0 0
13 PSC.2 PX .003 .003 0 0
14 PSC.3 PX .003 .003 0 0
15 PSC.4 PX .003 .003 0 0
16 M10 PX .004 .004 0 0
17 M13 PX .004 .004 0 0
18 M14 PX .004 .004 0 0

Member Distributed Loads (BLC 7 : Wind X)

Member Label Direction Start Magnitude[k/ft,F,ksf] End Magnitude[k/ft,F k... Start Location[ft.. End Location[ft,...
1 M16 PX .009 .009 0 0
2 M17 PX .009 .009 0 0
3 M18 PX .009 .009 0 0
4 PSA.1 PX .009 .009 0 0
5 PSA.2 PX .009 .009 0 0
6 PSA.3 PX .009 .009 0 0
7 PSA.4 PX .009 .009 0 0
8 PSB.1 PX .009 .009 0 0
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Member Distributed Loads (BLC 7 : Wind X) (Continued)

Member Label Direction Start Magnitude[k/ft,F,ksf] End Magnitude[k/ft,F k... Start Location[ft.. End Location[ft,...
9 PSB.2 PX .009 .009 0 0
10 PSB.3 PX .009 .009 0 0
11 PSB.4 PX .009 .009 0 0
12 PSC.1 PX .009 .009 0 0
13 PSC.2 PX .009 .009 0 0
14 PSC.3 PX .009 .009 0 0
15 PSC.4 PX .009 .009 0 0
16 M10 PX .013 .013 0 0
17 M13 PX .013 .013 0 0
18 M14 PX .013 .013 0 0

Member Distributed Loads (BLC 8 : Wm Wind X)

Member Label Direction Start Magnitude[k/ft,F,ksf] End Magnitude[k/ft,F k... Start Location[ft.. End Location[ft,...
1 M16 PX .002 .002 0 0
2 M17 PX .002 .002 0 0
3 M18 PX .002 .002 0 0
4 PSA.1 PX .002 .002 0 0
5 PSA.2 PX .002 .002 0 0
6 PSA.3 PX .002 .002 0 0
7 PSA.4 PX .002 .002 0 0
8 PSB.1 PX .002 .002 0 0
9 PSB.2 PX .002 .002 0 0
10 PSB.3 PX .002 .002 0 0
11 PSB.4 PX .002 .002 0 0
12 PSC.1 PX .002 .002 0 0
13 PSC.2 PX .002 .002 0 0
14 PSC.3 PX .002 .002 0 0
15 PSC.4 PX .002 .002 0 0
16 M10 PX .003 .003 0 0
17 M13 PX .003 .003 0 0
18 M14 PX .003 .003 0 0

Member Distributed Loads (BLC 9 : Wind with Ice 2)

Member Label Direction Start Magnitude[k/ft,F,ksf] End Magnitude[k/ft,F k... Start Location[ft.. End Location[ft,...
1 M16 Pz .003 .003 0 0
2 M17 Pz .003 .003 0 0
3 M18 Pz .003 .003 0 0
4 PSA.1 Pz .003 .003 0 0
5 PSA.2 Pz .003 .003 0 0
6 PSA.3 Pz .003 .003 0 0
7 PSA.4 Pz .003 .003 0 0
8 PSB.1 Pz .003 .003 0 0
9 PSB.2 Pz .003 .003 0 0
10 PSB.3 Pz .003 .003 0 0
11 PSB.4 Pz .003 .003 0 0
12 PSC.1 Pz .003 .003 0 0
13 PSC.2 Pz .003 .003 0 0
14 PSC.3 Pz .003 .003 0 0
15 PSC.4 Pz .003 .003 0 0
16 M10 Pz .003 .003 0 0
17 M13 Pz .003 .003 0 0
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Member Distributed Loads (BLC 9 : Wind with Ice Z) (Continued)

Member Label Direction Start Magnitude[k/ft,F,ksf] End Magnitude[k/ft,F k... Start Location[ft.. End Location[ft,...
[ 18 | M14 \ PZ \ .003 \ .003 \ 0 \ 0

Member Distributed Loads (BLC 10 : Wind 2)

Member Label Direction Start Magnitude[k/ft,F,ksf] End Magnitude[k/ft,F k... Start Location[ft.. End Location[ft,...
1 M16 Pz .009 .009 0 0
2 M17 Pz .009 .009 0 0
3 M18 Pz .009 .009 0 0
4 PSA.1 Pz .009 .009 0 0
5 PSA.2 Pz .009 .009 0 0
6 PSA.3 Pz .009 .009 0 0
7 PSA.4 Pz .009 .009 0 0
8 PSB.1 Pz .009 .009 0 0
9 PSB.2 Pz .009 .009 0 0
10 PSB.3 Pz .009 .009 0 0
11 PSB.4 Pz .009 .009 0 0
12 PSC.1 Pz .009 .009 0 0
13 PSC.2 Pz .009 .009 0 0
14 PSC.3 Pz .009 .009 0 0
15 PSC.4 Pz .009 .009 0 0
16 M10 Pz .001 .001 0 0
17 M13 Pz .001 .001 0 0
18 M14 Pz .001 .001 0 0

Member Distributed Loads (BLC 11 : Wm Wind 2)

Member Label Direction Start Magnitude[k/ft,F,ksf] End Magnitude[k/ft,F k... Start Location[ft.. End Location[ft,...
1 M16 Pz .002 .002 0 0
2 M17 PZ .002 .002 0 0
3 M18 Pz .002 .002 0 0
4 PSA.1 PZ .002 .002 0 0
5 PSA.2 Pz .002 .002 0 0
6 PSA.3 PZ .002 .002 0 0
7 PSA.4 PZ .002 .002 0 0
8 PSB.1 PZ .002 .002 0 0
9 PSB.2 Pz .002 .002 0 0
10 PSB.3 PZ .002 .002 0 0
11 PSB.4 Pz .002 .002 0 0
12 PSC.1 PZ .002 .002 0 0
13 PSC.2 Pz .002 .002 0 0
14 PSC.3 PZ .002 .002 0 0
15 PSC.4 PZ .002 .002 0 0
16 M10 PZ .0003 .0003 0 0
17 M13 PZ .0003 .0003 0 0
18 M14 PZ .0003 .0003 0 0
Basic Load Cases
BLC Description Category X Gra...Y Gra...Z Gra... Joint Point Distrib..Area(... Surfa...

1 Self Weight None -1

2 Dead Load None 18

3 Ice Load None 18
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Basic Load Cases (Continued)

BLC Description Category X Gra...Y Gra...Z Gra... Joint Point Distrib..Area(... Surfa...

4 Lm Maintenance Load (500Ib) None 1

5 Lv Maintenance Load (2501b) None 1

6 Wind with Ice X None 18 18
7 Wind X None 18 18
8 Wm Wind X None 18 18
9 Wind with Ice Z None 18 18
10 Wind Z None 18 18
11 Wm Wind Z None 18 18

Load Combinations

Description So..P... S... BLCFac..BLCFac..BLCFac..BLCFac..BLCFac..BLCFac..BLCFac..BLCFac..BLCFac..BLCFac...
1 1.4D Yes| Y 1114214
2 1.2D +1.5Lv Yes| Y 112/21.2|5]15
3 |1.2D + 1.0W (X-directi...|Yes| Y 111.2121121 71 1
4 |1.2D + 1.0Di + 1.0Wi (..|Yes| Y 1112/21122/311 |61
5 |1.2D +1.5Lm+ 1.0Wm ..|Yes| Y 1112211214 /15|8 ] 1
6 |1.2D + 1.0W (Z-directi...|Yes| Y 111.21211.2110| 1
7 |1.2D +1.0Di + 1.0Wi (...Yes| Y 1112/2112/3/ 1191
8 |1.2D +1.5Lm+ 1.0Wm ..|Yes| Y 1112121124 /15|11 1

Envelope Joint Reactions

Joint X k] LC Y [k] LC Z[K] LC  MX [k-ft] LC MY [k-ft] LC MZ[k-ft] LC
1 N1 max 0 1 27 2 -.39 3 0 8 0 1 0 8
2 min | -2.709 3 -.218 6 -3.516 6 0 1 -3.79 3 0 1
3 N7 max| -.186 6 271 8 1.305 3 0 8 1.256 6 0 8
4 min | -3.854 3 -.207 3 -.98 6 0 1 0 1 0 1
5 N12 max| 1.016 7 .438 3 439 1 0 8 .093 3 0 8
6 min | -2.005 3 -.021 2 -2.097 6 0 1 -2.486 6 0 1
7 N98 max .002 3 1.713 6 2.202 6 0 8 0 8 0 8
8 min 0 7 579 3 132 3 0 1 -.003 3 0 1
9 N99 max| 1.957 3 1.757 3 -.053 6 0 8 .001 6 0 8
10 min .091 6 .096 6 -1.128 3 0 1 0 2 0 1
11 N100 max .674 3 .908 7 .389 3 0 8 0 3 0 8
12 min | -1.002 7 -.586 3 -.578 7 0 1 -.002 6 0 1
13 Totals: max 0 8 3.355 7 0 5
14 min | -5.936 3 2.131 3 -4.493 6

Envelope Joint Displacements
Joint X[in] LC Y]Jinl LC ZJin] LC X Rotation [rad] LC Y Rotation [rad] LC Z Rotation [rad] LC

1 N1 max 0 8 0 8 0 8 3.945e-04 3 0 8 5.745e-04 6
2 min 0 1 0 1 0 1 9.83e-05 5 0 1 -1.064e-03 5
3 N2 max| ,192 |3 | -.002 |3 | .002 |6 1.462e-03 8| 4.022e-03 | 3 1.867e-03 3
4 min 0 6| -.03 |8 0 3 -4.073e-05 3| -1.011e-04 | 6 -2.317e-03 8
5 N3 max| .03 3] -.002 |5 0 6 5.773e-04 6| 2.091e-03 |3 5.745e-04 6
6 min 0 1| -.008 |6 0 3 5.394e-05 1| 4.589e-07 |2 -1.064e-03 5
7 N4 max| .03 3| -01 |6 .026 |6 6.588e-03 3| 1.041e-03 |3 -9.644e-06 1
8 min 0 1] -.049 |5 -.051 |3 -7.132e-05 2| -2.662e-06 | 2 -1.836e-02 3
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Joint X[in] LC Y]Jin] LC ZJinl LC X Rotation [rad] LC Y Rotation [rad] LC Z Rotation [rad] LC
9 N5 max .03 |3 | .013 |5] .044 |6 3.944e-03 6] 1.655e-03 |3 8.732e-03 6
10 min 0 1) -.046 | 6 0 2 -4.813e-03 3| -8.961e-04 | 6 -1.409e-02 3
11 N6 max, 0 8 0 8 0 8 0 8 0 8 0 8
12 min 0 1 0 1 0 1 0 1 0 1 0 1
13 N7 max, Q0 8 0 8 0 8 7.178e-04 3 0 8 -7.212e-05 6
14 min 0 1 0 1 0 1 3.583e-06 1 0 1 -7.426e-04 2
15 N8 max) ,037 |3 | -.007 |6| .063 |6 1.074e-03 2| 1.172e-06 |1 -1.06e-04 6
16 min 0 1) -.027 |3 0 1 -7.129e-04 6] -1.829e-03 | 3 -1.365e-03 4
17 N9 max| 005 |6 | .003 |6 | .008 |6 7.678e-04 2| 7.106e-07 |1 9.78e-05 6
18 min 0 1) -.006 |3 0 1 5.873e-05 1| -6.515e-04 | 6 -8.819e-04 3
19 N10 max] .02 |3 | .015 |6 01l |6 1.421e-02 6] -1.249e-07 |1 7.615e-05 2
20 min 0 2| -01 /1| -.007 |3 -9.264e-06 1| -8.414e-04 | 6 -2.331e-03 6
21 N11 max] 063 |3| -.01 |6| .018 |6 9.683e-03 3] 2.63e-06 |2 -5.988e-05 1
22 min| -.012 |6 | -.057 |3 | -.032 | 3 -2.232e-04 1| -2.381e-03 | 3 -1.316e-02 3
23 N12 max] O 8 0 8 0 8 3.904e-04 6 0 8 4.734e-04 6
24 min 0 1 0 1 0 1 -3.294e-04 5 0 1 -1.933e-04 5
25 N13 max] 012 |3 | .003 |3 | .126 |6 3.102e-04 3| 3.234e-03 |6 3.424e-04 4
26 min| -.072 |6 | -.017 |7 | -.018 | 3 -1.255e-03 7| -6.144e-04 | 3 -5.364e-04 6
27 N14 max] O 3] .005 |3| .016 |6 4.963e-04 6| 1.207e-03 |6 2.9e-04 6
28 min| -.009 |6 | -.003 | 6 0 4 -3.245e-04 5| -3.079e-07 | 4 -4.152e-04 3
29 N15 |max| .044 |3 01 |5] 034 |6 9.045e-03 6| 8.472e-04 |6 1.067e-02 6
30 min 0 2] -.034 |6 0 2 -7.302e-03 3| -1.202e-03 | 3 -9.498e-03 3
31 N16 max] .02 |3| .014 6| .023 |6 1.479e-02 6| 2.164e-03 |6 2.455e-03 6
32 min 0 1) -.016 |4 0 1 5.973e-05 1] -2.452e-06 | 2 1.705e-04 3
33 N17 max] 131 |3 | -.006 6| .061 |6 8.335e-03 3] 9.695e-07 |1 2.369e-04 1
34 min 0 1)-023 '3 0 1 4.003e-04 1] -1.415e-03 | 6 -1.203e-02 3
35 N18 |max] 222 | 3| .013 |3 | .059 |3 1.249e-02 3| 4.304e-03 |3 5.935e-05 6
36 min| -.002 |6 | -.038 | 8 0 1 -9.068e-04 8| -2.488e-04 | 6 -2.186e-02 3
37 N19 max] 02 |3| .003 |3 | .184 |6 1.543e-02 6] 1.955e-03 |6 4.097e-04 3
38 min 0 1,-018 |7 | -.018 |3 -2.566e-03 3| -5.554e-04 |3 -7.6e-04 7
39 N20 |max] .02 |3 0 2] .093 |6 1.489e-02 6| 5.669e-06 |2 2.031e-04 6
40 min 0 2] -.024 |3 0 1 -4.257e-05 1] -1.768e-03 | 3 -1.011e-04 3
41 N21 max] 215 |3 | -002 3| .044 |6 2.593e-03 6] 3.381e-03 |3 6.511e-03 6
42 min 0 2] -023 |7 | -.072 |3 -1.045e-02 3| -4.265e-06 | 2 -1.454e-02 3
43 N22 max] .065 |3 | .011 |6 A2 |6 1.107e-02 6| 3.377e-03 |6 1.858e-02 6
44 min| -.129 (6| -.01 |4 0 2 -4.782e-03 3| -2.205e-06 |2 -8.834e-03 3
45 N23 max] 02 |3| .001 2| .082 |6 1.489e-02 6| 5.669e-06 |2 2.04e-04 6
46 min 0 2] -.023 |3 0 1 -4.257e-05 1] -1.768e-03 | 3 -1.002e-04 3
47 N24 max] 02 |3| .006 |3 | .169 |6 1.543e-02 6] 1.954e-03 |6 4.088e-04 3
48 min 0 1,-024 |7 -013 |3 -2.566e-03 3| -5.554e-04 |3 -7.609e-04 7
49 N25 max] .065 |3 | .009 |6 | .107 |6 1.107e-02 6| 3.377e-03 |6 1.858e-02 6
50 min| -.106 |6 | -.011 | 4 0 2 -4.781e-03 3| -2.205e-06 | 2 -8.835e-03 3
51 N26 max] 192 |3 | -.004 2| .045 |6 2.592e-03 6] 3.38e-03 |3 6.511e-03 6
52 min 0 6| -029 (7| -.059 |3 -1.045e-02 3| -4.265e-06 |2 -1.454e-02 3
53 N27 max] 192 |3 | .012 |3 | .041 |3 1.249e-02 3] 4.303e-03 |3 5.889e-05 6
54 min 0 6| -.047 | 8 0 1 -9.076e-04 8| -2.488e-04 | 6 -2.186e-02 3
55 N28 max] 13 |3 | -003 |[6| .055 |6 8.336e-03 3] 9.695e-07 |1 2.374e-04 1
56 min 0 1,-033 3 0 2 4.012e-04 1] -1.415e-03 | 6 -1.203e-02 3
57 N29 max| 1.277 |3| .083 |6 .671 |6 1.796e-02 3] 2.393e-04 |5 -8.565e-05 1
58 min 0 1)-139 |3 ] -.002 |1 -1.979e-04 1| -1.029e-02 | 6 -4.089e-02 3
59 N30 max] 1.797 |3 | .096 |3 | .766 |3 1.878e-02 3] 1.133e-02 |3 2.414e-03 6
60 min| -264 |6 | -.072 |8 | -.001 |1 -2.292e-05 2| -7.098e-03 | 6 -4.205e-02 3
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Joint X[in] LC Y]Jin] LC ZJinl LC X Rotation [rad] LC Y Rotation [rad] LC Z Rotation [rad] LC
61 N31 max] 198 |3 | .103 |3 |1.762 |6 5.251e-02 6| 7.681e-03 | 6 8.342e-04 6
62 min| -.003 |2 | -.042 |7 | -.546 | 3 -8.061e-03 3| -1.078e-02 | 3 -4.831e-03 3
63 N32 |max| 198 |3 0 211282 |3 2.988e-02 6| 1.237e-04 |6 -6.39e-05 1
64 min| -.003 |2 | -.099 |3 | -.001 |1 -1.324e-05 1| -1.425e-02 | 3 -4.328e-03 3
65 N33 max] 1.819 |3| -01 |[2| .284 |6 9.201e-03 6] 1.311e-02 |3 7.939e-03 6
66 min| -.102 |6 | -.154 |3 | -.855 | 3 -2.144e-02 3| -9.299e-07 |1 -4.958e-02 3
67 N34 max] 546 |3 | .077 |6 1.036 |6 2.134e-02 6| 1.501e-02 |6 2.899e-02 6
68 min|-1.405|6 | -.011 |1 | -.12 |3 -8.034e-03 3] 1.948e-05 |1 -1.847e-02 3
69 N35 |max] .02 |3 01 |3 .146 |6 1.554e-02 6| 2.545e-03 | 6 3.093e-04 3
70 min 0 1) -032 7| -.006 |3 -2.588e-03 3| -7.761e-04 | 3 -6.034e-04 6
71 N36 max] 198 |3 | .011 |3 |1.616 |6 5.27e-02 6| 8.016e-03 |6 4.817e-04 6
72 min| -.003 |2 | -.032 |7 | -.342 | 3 -8.118e-03 3| -1.046e-02 | 3 -4.767e-03 3
73 N37 max] 02 |3| .012 |3 ]| .035 |6 1.572e-02 6| 2.726e-03 |6 1.786e-03 6
74 min 0 1) -018 |7 0 2 5.261e-05 1| -1.005e-04 | 3 -2.331e-04 3
75 N38 max] 197 |3 | .012 |3 ]1.261 |6 3.867e-02 6| 8.607e-03 |6 2.121e-04 2
76 min| -.003 |2 | -.019 |7 | -.002 |5 -1.107e-04 5] -9.934e-03 |3 -1.025e-03 3
77 N39 max] 02 |3| .007 |[2| .014 |6 1.482e-02 6] 3.313e-07 |1 -9.71e-06 2
78 min 0 2| -01 /1] -.005 3 -1.113e-05 1| -1.025e-03 | 6 -1.84e-03 6
79 N40 max] 197 |3 | .007 |[2]1.031 |6 3.111e-02 6| 2.235e-03 |6 1.659e-04 8
80 min| -003 (2| -.01 |1 0 1 1.692e-06 1] -1.186e-02 | 3 -1.428e-03 3
81 N41 max] 02 |3| .002 2| .069 |6 1.499e-02 6| 2.359e-06 |2 1.813e-04 6
82 min 0 2| -.022 | 3 0 1 -3.468e-05 1| -1.996e-03 | 3 -2.81e-04 3
83 N42 max] 198 |3 | .002 |2 ]1.029 |3 2.996e-02 6| 6.843e-05 |6 -3.441e-05 1
84 min| -.003 |2 | -.023 | 3 0 1 -1.283e-05 1] -1.399e-02 | 3 -4.093e-03 3
85 N43 max] 342 |3 | .002 |2 ]1.909 |6 3.364e-02 6| 6.843e-05 |6 -3.442e-05 1
86 min| -.001 |1 -.023 |3 | -.001 |1 -1.284e-05 1] -1.399e-02 | 3 -5.607e-03 3
87 N44 max] 042 |3 | .002 |2 0 1 1.459e-02 3| 2.359e-06 |2 1.146e-03 3
88 min| -.003 |2 | -.022 |3 | -.342 | 3 -3.467e-05 1] -1.996e-03 | 3 -9.753e-05 2
89 N45 max] 24 3| .007 |[2]1.894 |6 3.13e-02 6| 2.235e-03 |6 1.66e-04 8
90 min| -.006 (8| -.011 |1 0 1 1.692e-06 1] -1.186e-02 | 3 -1.609e-03 3
91 N46 max] .002 |5 | .007 |2 0 1 1.464e-02 6| 3.313e-07 |1 -2.914e-06 5
92 min| -047 |6 -.01 |1 | -.383 |6 -1.113e-05 1] -1.025e-03 | 6 -1.839e-03 6
93 N47 max] 229 /3| .012 |3 | 2.333 |6 3.885e-02 6| 8.607e-03 | 6 2.121e-04 2
94 min| -.009 |2 | -.019 |7 | -.005 |5 -1.107e-04 5] -9.934e-03 | 3 -1.206e-03 3
95 N48 max] 05 |6| .012 |3 ] -.001 |1 1.555e-02 6| 2.726e-03 |6 1.786e-03 6
96 min| .007 |1 | -.018 |7 | -.386 | 6 5.26e-05 1] -1.005e-04 |3 -6.396e-05 3
97 N49 max] 42 |3| .011 33321 |6 6.483e-02 6| 8.016e-03 |6 4.823e-04 6
98 min| -.012 |7 | -.033 |7 | -.566 |3 -8.129e-03 3| -1.046e-02 | 3 -9.16e-03 3
99 N50 |max| 112 |3 01 |3] .063 |3 4.141e-03 6| 2.545e-03 |6 4.446e-03 3
100 min| -.014 |6 | -.032 |7 | -.043 | 6 -2.585e-03 3| -7.761e-04 |3 -6.027e-04 6
101 N51 max] 1.216 |3 | .007 |6 152 |6 2.274e-02 6] 1.475e-02 |6 2.924e-02 6
102 min|-1.982 |6 | -.013 |4 | -.387 | 3 -7.975e-03 3| 1.948e-05 |1 -2.223e-02 3
103 N52 max] 427 |6| .006 |6 .139 |3 9.734e-03 6] 3.599e-03 |6 1.867e-02 6
104 min| -.105 [3 | -.013 |4 | -.182 |6 -4.694e-03 3| -6.709e-06 | 4 -5.496e-03 3
105 N53 max] 1.436 |3 | .008 |5 1.029 |6 1.439e-02 6| 1.122e-02 |6 2.198e-02 6
106 min|-1.314 |6 | -.024 |6 | -.591 |3 -1.146e-02 3| 2474e-05 |1 -2.262e-02 3
107 N54 max] 337 |6| .008 |5| .208 |3 9.222e-03 6| 1521e-03 |6 1.192e-02 6
108 min| -219 [3| -.024 |6 | -.214 |6 -6.846e-03 3| -1.009e-03 |3 -9.831e-03 3
109 N55 max] 2.053 |3 | .011 |5]| .708 |6 9.256e-03 6] 1.239%-02 |3 1.354e-02 6
110 min| -77 |6 | -.043 |6 | -.978 | 3 -1.847e-02 3| 1.239%-05 |1 -3.278e-02 3
111 N56 max] 223 |6 | .011 |5| .183 |3 4.332e-03 6| 2.608e-03 |3 8.293e-03 6
112 min| -362 |3 | -.043 |6 | -.072 | 6 -5.722e-03 3| -6.098e-04 | 6 -1.481e-02 3
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Joint X[in] LC Y]Jin] LC ZJinl LC X Rotation [rad] LC Y Rotation [rad] LC Z Rotation [rad] LC
113 N57 max| 3.222 /3| -.006 |2 | .689 |6 1.364e-02 6] 1.324e-02 |3 7.966e-03 6
114 min| -424 |6 | -.04 |6 -1.334 |3 -2.188e-02 3| -9.155e-07 | 1 -6.17e-02 3
115 N58 max| 166 |6 | -.005 |2 | .238 |3 3.361e-04 8| 3.932e-03 |3 6.313e-03 6
116 min| -02 |5 -.039 |6 | -.006 |8 -1.028e-02 3| -4.117e-08 | 2 -3.399e-03 3
117 N59 max] 286 |3 | .012 |3 ]1.191 |3 1.905e-02 3] 1.119e-02 |3 2.404e-03 6
118 min| -221 |6 | -.059 | 8 0 1 -4.468e-05 2| -6.957e-03 | 6 -4.574e-02 3
119 N60 max] 006 |6| .012 |3 | .051 |6 1.251e-02 3| 4.493e-03 |3 1.675e-04 6
120 min| -369 |3 | -.058 |8 | -.317 | 3 -1.289e-03 6| -3.37e-04 | 6 -1.856e-02 3
121 N61 max| 2,259 /3| -.009 |6 .985 |3 1.86e-02 3| 6.724e-03 |3 -4.66e-05 1
122 min| .002 |1 | -.051 |5 | -.004 |1 -1.e-04 2| -6.872e-03 | 6 -3.525e-02 3
123 N62 max] 0 8| -01 |6| .002 |2 7.683e-03 3| 1.846e-03 |3 1.311e-05 8
124 min| -48 |3 | -.051 |5 | -.256 | 3 -7.907e-05 2| -2.738e-06 | 2 -1.906e-02 3
125 N63 max] 2,12 | 3| -.006 6| .912 |3 1.779e-02 3] 9.87e-05 |5 -1.856e-05 1
126 min 0 1, -05 |3]-.004 1 -5.089e-05 1| -8.77e-03 |6 -3.336e-02 3
127 N64 max] -.002 |1 | -.005 6| .006 |1 9.021e-03 3| 3.651e-06 |2 -7.607e-05 1
128 min| -306 [3| -.051 |3 | -.27 |3 -2.37e-04 1| -2.38e-03 |3 -1.399e-02 3
129 N65 max| 2,657 |3 | .002 |6 | 1.092 |6 1.989e-02 6] 2.109e-04 |5 -6.82e-05 1
130 min| .002 |1 | -.046 |3 | -.007 |1 -1.667e-04 1| -1.009e-02 | 6 -5.328e-02 3
131 N66 max] 025 |3 | .002 |6 -.006 |1 7.982e-03 3] 1.084e-06 |1 1.544e-04 1
132 min| -225 |6 | -.045 |3 | -.211 |3 2.326e-04 1] -1.692e-03 | 6 -9.68e-03 6
133 N67 max] 155 |3 | .012 |3 | .026 |6 1.251e-02 3| 4.493e-03 |3 1.675e-04 6
134 min 0 2| -.058 |8 0 1 -5.13e-04 8| -3.37e-04 | 6 -2.202e-02 3
135 N68 max] 036 |3| -.01 |6| .027 |6 7.684e-03 3| 1.846e-03 |3 1.311e-05 8
136 min 0 2| -051 5| -.048 |3 -7.908e-05 2| -2.738e-06 |2 -1.923e-02 3
137 N69 |max] .073 |3 | -.005 |6 02 |6 9.022e-03 3| 3.651e-06 |2 -7.608e-05 1
138 min| -.009 |6 | -.051 |3 | -.027 | 3 -2.37e-04 1| -2.38e-03 |3 -1.416e-02 3
139 N70 |max] 127 |3 | .002 |6 | .047 |6 7.992e-03 3] 1.084e-06 |1 1.546e-04 1
140 min 0 1)-044 | 3 0 2 2.33e-04 1] -1.692e-03 | 6 -1.23e-02 3
141 N71 max] .066 |3 | .006 |6 .09 |6 1.116e-02 6] 3.599e-03 |6 1.867e-02 6
142 min| -.077 |6 | -.013 | 4 0 1 -4.696e-03 3| -6.709e-06 | 4 -8.956e-03 3
143 N72 max] .048 |3 | .008 |5| .036 |6 9.392e-03 6| 1521e-03 |6 1.192e-02 6
144 min 0 2] -.024 |16 0 1 -6.847e-03 3| -1.009e-03 |3 -1.e-02 3
145 N73 max] .039 |3| .011 |5| .046 |6 4.501e-03 6| 2.608e-03 |3 8.294e-03 6
146 min 0 6| -.043 | 6 0 2 -5.723e-03 3| -6.098e-04 | 6 -1.498e-02 3
147 N74 max] 159 |3 | -.005 2| .048 |6 2.966e-03 6] 3.932e-03 |3 6.321e-03 6
148 min| -.004 |6 | -.039 |6 | -.039 |3 -1.029e-02 3| -4117e-08 |2 -1.479e-02 3
149 N75 |max] 1.623 |3 | .012 |3 | .666 |3 1.904e-02 3] 1.119e-02 |3 2.403e-03 6
150 min| -.154 |6 | -.059 |8 | -.001 |1 -4.466e-05 2| -6.957e-03 | 6 -4.206e-02 3
151 N76 max| 1.288 |3 | -.009 |6 | 472 |3 1.86e-02 3| 6.724e-03 |3 -4.66e-05 1
152 min| .001 |1 -.051 |5 | -.002 |1 -1.e-04 2| -6.872e-03 | 6 -3.506e-02 3
153 N77 max] 1.201 | 3| -.006 |6 | .422 |3 1.778e-02 3] 9.87e-05 |5 -1.855e-05 1
154 min 0 1) -05 |3]-.002 1 -5.088e-05 1| -8.77e-03 |6 -3.318e-02 3
155 N78 max| 1.271 |3 | .002 |6 | .574 |6 1.782e-02 3] 2.109e-04 |5 -6.809e-05 1
156 min 0 1)-045 3] -.002 |1 -1.665e-04 1] -1.009e-02 | 6 -4.117e-02 3
157 N79 max] 628 |3 | .007 |[6| .903 |6 2.122e-02 6| 1.475e-02 |6 2.923e-02 6
158 min|-1.175|6 | -.013 |4 | -.167 | 3 -7.972e-03 3] 1.948e-05 |1 -1.856e-02 3
159 N80 max] 813 |3| .008 |5| .633 |6 1.42e-02 6| 1.122e-02 |6 2.198e-02 6
160 min| - 707 |6 | -.024 |6 | -.274 | 3 -1.145e-02 3| 2474e-05 |1 -2.244e-02 3
161 N81 max] 1.149 /3| .011 |5| 453 |6 9.074e-03 6] 1.239%-02 |3 1.354e-02 6
162 min| -396 |6 | -.043 |6 | -.468 | 3 -1.847e-02 3| 1.239%-05 |1 -3.259e-02 3
163 N82 max| 1.603 |3 | -.006 |2 | .343 |6 9.244e-03 6| 1.324e-02 |3 7.956e-03 6
164 min| -205 |6 -.04 |6 -.73 |3 -2.185e-02 3| -9.155e-07 |1 -4.957e-02 3
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Joint X[in] LC Y]Jin] LC ZJinl LC X Rotation [rad] LC Y Rotation [rad] LC Z Rotation [rad] LC
165 N83 max .02 |3| .009 3| .157 |6 1.549e-02 6| 2.13e-03 |6 3.877e-04 3
166 min 0 1]-029 |7 -01 |3 -2.578e-03 3| -6.21e-04 |3 -7.011e-04 | 6
167 N84 max .02 |3| .002 (2| .074 |6 1.495e-02 6| 4.416e-06 |2 2.338e-04 6
168 min 0 2| -.023 |3 0 1 -3.771e-05 1| -1.854e-03 |3 -1.29e-04 3
169 N85 |max| 174 |3 | -.005 2| .047 |6 2.714e-03 6| 3.544e-03 |3 6.455e-03 6
170 min| -.002 |6 | -.035 |6 | -.049 |3 -1.047e-02 3| -3.009e-06 |2 -1.462e-02 3
171 N86 |max| .066 |3 | .007 |6 | .097 |6 1.108e-02 6| 3.461e-03 |6 1.867e-02 6
172 min| -.088 |6 | -.012 | 4 0 1 -4.734e-03 3| -1.092e-06 |2 -8.906e-03 3
173 N87 |max| .129 |3 0 6| .051 |6 8.218e-03 3| 1.003e-06 |1 2.184e-04 1
174 min 0 1] -.04 |3 0 2 3.547e-04 1| -1.497e-03 | 6 -1.214e-02 3
175 N88 max, .17 |3 | .012 |3 | .029 |3 1.257e-02 3| 4.374e-03 |3 9.986e-05 6
176 min 0 2| -.055 |8 0 1 -7.716e-04 8| -2.822e-04 | 6 -2.193e-02 3
177 N89 max| 198 |3 | .035 |3 | 1.655 |6 5.251e-02 6| 7.657e-03 |6 8.232e-04 6
178 min| -.003 |2 | -.035 |7 | -.395 |3 -8.061e-03 3| -1.078e-02 | 3 -4.842e-03 3
179 N9O |max) .198 |3 | .002 |2 1.083 |3 2.988e-02 6| 1.473e-04 |6 -5.116e-05 1
180 min| -.003 |2 | -.038 |3 | -.001 |1 -1.324e-05 1| -1.425e-02 |3 -4.317e-03 3
181 N91 max 166 |3 | -.007 |2 | .328 |6 9.192e-03 6| 1.309e-02 |3 7.945e-03 6
182 min| -.178 |6 | -.067 |3 | -.763 | 3 -2.145e-02 3| -9.299%-07 |1 -4.958e-02 3
183 N92 max .611 |3 | .021 6| .931 |6 2.135e-02 6 1.5e-02 6 2.899e-02 6
184 min|-1.223 /6 | -.011 |4 | -.157 |3 -8.024e-03 3] 1.948e-05 |1 -1.848e-02 3
185 N93 max| 1.273 |3 | .023 |6 | .599 |6 1.797e-02 3| 2.432e-04 |5 -7.929e-05 1
186 min 0 1] -071 |3 ] -.002 |1 -1.869e-04 1] -1.029e-02 | 6 -4.089e-02 3
187 N94 max 166 |3 | .029 |3 | .687 |3 1.877e-02 3] 1.131e-02 |3 2.409e-03 6
188 min| -.178 |6 | -.062 |8 | -.001 |1 -3.237e-05 2| -7.104e-03 | 6 -4.205e-02 3
189 N95 max, .006 |3 | .004 3| .08 |6 1.626e-04 3] 3.319e-03 |6 2.556e-04 3
190 min| -.046 |6 | -.005 |7 | -.009 |3 -8.228e-04 7| -6.472e-04 | 3 -3.009e-04 | 6
191 N96 |max| .127 |3 | -.003 |3 | .002 |6 9.041e-04 8| 4.094e-03 |3 1.094e-03 3
192 min 0 1] -01 |6 0 3 -1.707e-04 3| -1.123e-04 | 6 -1.854e-03 8
193 N97 |max| .023 |6 0 6| .04 |6 1.02e-03 2| 1.106e-06 |1 -1.902e-04 | 6
194 min 0 1]-011 |3 0 1 -4.129e-04 6| -1.91e-03 |3 -9.421e-04 |3
195 N98 max, O 8 0 8 0 8 4.329e-04 6 0 8 6.138e-07 1
196 min 0 1 0 1 0 1 3.218e-04 3 0 1 -3.439e-03 3
197 N99 max, O 8 0 8 0 8 9.532e-04 6 0 8 -2.948e-04 | 2
198 min 0 1 0 1 0 1 -1.9e-04 1 0 1 -9.18e-04 3
199 | N100 max, O 8 0 8 0 8 2.03e-03 6 0 8 1.49e-03 6
200 min 0 1 0 1 0 1 -3.622e-04 3 0 1 3.707e-05 3
Envelope AISC 15th(360-16): LRFD Steel Code Checks
Memb... Shape Code Check L. LC Sh..L... Dir ..phi*P...phi*Pn... phi*Mny-y [k-ff]  phi*...Cb Egn
1 | M1 HSS4X4X4 .236 0| 3 071 0| z |3]|124.3..1139.518 16.181 16....12.../H1..
2 | M2 |HSS4X4X4 132 2.0 6 |1762..) y |3/135.1..]139.518 16.181 16....|1...\H1..
3 | M3 HSS4X4X4 146 2.0 6 147 0| z |3135.1..139.518 16.181 16....]1...H1..
4 | M4 |HSS4X4X4 162 1.0 3 |.0293..] y [3]124.3..]139.518 16.181 16....|1...\H1..
5 | M5 HSS4X4X4 .091 2.0 3 13§ 0| z |6135.1..139.518 16.181 16....]1...H1..
6 | M6 |HSS4X4X4 .230 2.0 3 ]183 0| z |3/135.1..1139.518 16.181 16....|1...\H1..
7 | M7 HSS4X4X4 157 0| 6 |051 0| z |6/124.3..1139.518 16.181 16....12... H1..
8 | M8 |HSS4X4X4 134 2.0 3 |1292.] y 16/135.1..]139.518 16.181 16....|1...\H1..
9 | M9 HSS4X4X4 .140 2.0 6 159 0| z |6135.1..139.518 16.181 16....]1....H1..
10 | M10 | PIPE 3.0 .384 7.0 3 |3607... 3/28.251| 65.205 5.749 5.7491...1H3..
11 | M13 | PIPE 3.0 .202 5./ 6 |.2677.. 3/28.251| 65.205 5.749 5.7491...H1..
RISA-3D Version 17.0.0 [J:\ AL\ \Mount Analysis\Backup Documentation\Risa 3D\Mount.R3D] Page 17




Company . Centek Engineering Jan 31, 2023

°  Designer : TIL 8:40 AM
I Job Number : 21005.41 Checked By:

ANEMETSCHEK covpany  Model Name @ CTNL463A - Mount

Envelope AISC 15th(360-16): LRFD Steel Code Checks (Continued)

Memb... Shape Code Check L. LC Sh..L... Dir ..phi*P...phi*Pn... phi*Mny-y [k-ff]  phi*...Cb Egn
12 | M14 | PIPE 3.0 .325 4..! 3 |.3357... 6/28.251|65.205 5.749 5.7491.../H3..
13 M13A| 6"x3/8" .645 6.0 3 |.264.6..0 y |3/28.164) 72.9 .57 9.1131.../H1..
14 |M14A| 6"x3/8" 584 6.0 6 |[.3281..| y 6/28.164) 72.9 57 9.1131.../H1..
15 | M15| 6"x3/8" 493 6.0 3 [:390.6..; y |3/28.164) 72.9 .57 9.1131.../H1..
16 | M16 | PIPE 2.0 424 1.0 3 |.2064... 6/6.295/32.13 1.872 1.8723.../H1..
17 | M17 | PIPE 2.0 .382 1.0 3 [-2994.. 6/6.295/32.13 1.872 1.8723.../H1..
18 | M18 | PIPE_2.0 .508 1.0 3 |[.3634.. 316.295(32.13 1.872 1.8723.../H3..
19 |PSA1l| PIPE 2.0 .593 5.0 3 |.2505... 3/14.916/32.13 1.872 1.8722.../H1..
20 |PSA.2| PIPE 2.0 414 5..] 6 [.2205... 3/14.916/32.13 1.872 1.8722.../H1..
21 |PSA3| PIPE 2.0 611 5.0 6 |.2065.. 3/14.916/32.13 1.872 1.8723.../HL..
22 |PSA.4| PIPE 2.0 720 5../ 6 [.2005... 3/14.916/32.13 1.872 1.8723.../H1..
23 |PSB.1| PIPE 2.0 .631 5.0 6 |.2355.. 6/14.916/32.13 1.872 1.8723.../H1..
24 |PSB.2| PIPE 2.0 431 5..] 3 [1935... 6/14.916/32.13 1.872 1.8722.../H1..
25 |PSB.3| PIPE 2.0 .595 5.0 3 ].1985.. 3/14.916/32.13 1.872 1.8722.../H1..
26 |PSB.4| PIPE 2.0 .853 5..] 3 [.236)5... 3/14.916/32.13 1.872 1.872/1.../H1..
27 |PSC.1| PIPE 2.0 .645 5.0 3 |.1515.. 3|14.916/32.13 1.872 1.8722...|H1..
28 |PSC.2| PIPE 2.0 557 5..] 3 [.1485... 6/14.916/32.13 1.872 1.8722.../H1..
29 |PSC.3| PIPE 2.0 .646 5.0 3 |1625.. 6/14.916/32.13 1.872 1.8722.../H1..
30 |PSC.4| PIPE 2.0 724 5..] 3 [1745... 6/14.916/32.13 1.872 1.872/1.../H1..
31 | M31 |L2.5x2.5x5 .009 8.0 6 293 0| y ([3]42.973/47.304 1.316 3.0611...\H2..
32 | M32 |L2.5x2.5x5 .015 8.0 3 256 Q| y [3/42.973|47.304 1.316 3.0611....H2..
33 | M33 |L2.5x2.5x5 .015 8.0 6 [:2921..| y [6/42.973)47.304 1.316 3.0611...\H2..
34 | M34 [LL2x2x3x0 101 4., 3 |0044.. y |6/28.249|46.656 2.147 1.607/1.../H1..
35 | M35 |LL2x2x3x0 .052 4.0 7 |.007/4..) y |6/28.249) 46.656 2.147 1.6071.../H1..
36 | M36 [LL2x2x3x0 .099 4., 6 |0104..] y [3]|28.249|46.656 2.147 1.607/1.../H1..
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6/9/22, 12:07 AM CTNL463A_Sprint Retain_1_draft_2022-06-09

RAN Template: | A&L Template: CTNL463A_Sprint Retain_1_draft

67G5C998G 6160
Print Name: Standard (Ground Anchor)
PORs: New Build_Sprint Keep

Section 1 - Site Information

Site ID: CTNL463A Site Name: CT54XC775 Latitude: 41.50992500

Status: Draft Site Class: Utility Lattice Tower Longitude: -72.12493100

Version: 1 Site Type: Structure Non Building Address: 153 Old Salem Rd

Project Type: Sprint Retain Plan Year: 2021 City, State: Norwich, CT

Approved: Not Approved Market: CONNECTICUT CT Region: NORTHEAST

Approved By: Not Approved Vendor: Ericsson

Last Modified: 2/23/2022 11:30:05 AM Landlord: Not Specified

Last Modified By: Michael.Low1@T-Mobile.com

RAN Template: 67G5C998G 6160 l AL Template:

Sector Count: 3 Antenna Count: 6 Coax Line Count: 36 TMA Count: 6 RRU Count: 9

Section 2 - Existing Template Images

https://rfds-prod-web-core-secure.geo.cf.t-mobile.com/DataSheet/Printout?id=59ec83c8-6a65-48e4-ad79-26057f78b068&layoutld=aac897fa-78d9-4c2... 1/8
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Section 3 - Proposed Template Images
__________________________________________________________________________________________________________________________________________________________________|

https://rfds-prod-web-core-secure.geo.cf.t-mobile.com/DataSheet/Printout?id=59ec83c8-6a65-48e4-ad79-26057f78b068&layoutld=aac897fa-78d9-4c2... 2/8
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Section 4 - Siteplan Images
__________________________________________________________________________________________________________________________________________________________________|

https://rfds-prod-web-core-secure.geo.cf.t-mobile.com/DataSheet/Printout?id=59ec83c8-6a65-48e4-ad79-26057f78b068&layoutld=aac897fa-78d9-4c2... 3/8



6/9/22, 12:07 AM

RAN Template: A&L Template:
67G5C998G 6160

CTNL463A_Sprint Retain_1_draft_2022-06-09

CTNL463A_Sprint Retain_1_draft

Print Name: Standard (Ground Anchor)
PORs: New Build_Sprint Keep

Section 5 - RAN Equipment

Existing’/RAN Equipment

This section is intentionally blank.

Proposed RAN Equipment

Template: 67G5C998G 6160

CSR IXRe V2 (Gen2)

Enclosure
Enclosure Type Enclosure 6160 AC V1 B160
Baseband BB 6648 (BB 6648 [DUG20

[ L700 ]| |[G1900)

L600

Hybrid Cable N
Sotem (PSU 4813 vRAA (Kit) (x 2))
Transport System

Functionality
Groups

(Ericsson Hybrid Trunk 6/24 4AWG *Select Length* (x 3 ))

RAN Scope of Work:

CT54XC775
200A existing.

Existing Azimuth 30/120/270
New Azimuth 30/120/260

https://rfds-prod-web-core-secure.geo.cf.t-mobile.com/DataSheet/Printout?id=59ec83c8-6a65-48e4-ad79-26057f78b068&layoutld=aac897fa-78d9-4c2... 4/8



6/9/22, 12:07 AM CTNL463A_Sprint Retain_1_draft_2022-06-09

RAN Template: | A&L Template: CTNL463A_Sprint Retain_1_draft

67G5C998G 6160
Print Name: Standard (Ground Anchor)
PORs: New Build_Sprint Keep

Section 6 - A&L Equipment

Existing Template: Custom
Proposed Template:

Sector 1 (Proposed) view from behind

Coverage Type A - Outdoor Macro

Antenna 1 2

Antenna Model (RFS - APXVAALL24_43-U-NA20 (Octo)) (Commscope_VV-65A-R1 (Quad))

Azimuth

M. Tilt @ @
Height

Ports P1 P2 P3 P4 P5 P6

Active Tech. (L2100) (L1900) | (L2100) (L1900) | (L2500) (N2500)

Dark Tech.

Restricted Tech.

Decomm. Tech.

E. Tilt @ @

Cables [1-1/4" Coax | SHARED [1-1/4" Coax | SHARED {1-1/4" Coax (xd) 1 SHARED
1 (x4) ) 1-1/4" Coax 1(x4) ) 1-1/4"Coax , | —~—~—~—~ - 1-1/4" Coax (x4)
______ (x4) . (x4)
TMAs .
Commscope - SHARED SHARED SHARED Commscope - Smart BiasT - SHARED
Smart BiasT - Commscope - Commscope - Commscope - ATSBT-TOP-MF-4G (AtAntenna) Commscope - Smart BiasT -
ATSBT-TOP- Smart BiasT - Smart BiasT - Smart BiasT - ATSBT-TOP-MF-4G (AtAntenna)
MF-4G ATSBT-TOP- ATSBT-TOP- ATSBT-TOP-
(AtAntenna) MF-4G MF-4G MF-4G
(AtAntenna) (AtAntenna) (AtAntenna)
Diplexers /
Combiners
Radio :Radio 4480 : SHARED ,’ Radio 4460 : SHARED l’ Radio 8863 B41 (At Cabinet) | SHARED
|B71+B85 (At Radio 4480 B25+B66 (At Radio4460 | — -~~~ "~~~ —~—~— - Radio 8863 B41 (At Cabinet)
| Cabinet) ) B71+B85 (At Cabinet) ) B25+B66 (At
______ Cabinet) -0 Cabinet)

Sector Equipment

Unconnected Equipment:

Scope of Work:

*A dashed border indicates shared equipment. Any connected equipment is denoted with the SHARED keyword.

https://rfds-prod-web-core-secure.geo.cf.t-mobile.com/DataSheet/Printout?id=59ec83c8-6a65-48e4-ad79-26057f78b068&layoutld=aac897fa-78d9-4c2... 5/8
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CTNL463A_Sprint Retain_1_draft_2022-06-09

RAN Template: A&L Template: ] i
SraaCeapate CTNL463A_Sprint Retain_1_draft
Print Name: Standard (Ground Anchor)
PORs: New Build_Sprint Keep
Sector 2 (Proposed) view from behind
Antenna 1 2

Antenna Model

(RFS - APXVAALL24_43-U-NA20 (Octo))

(Com mscope_VV-65A-R1 (Quad))

Azimuth 2

M. Tilt 0 O

Height

Ports P1 P2 P3 P4 P5 P6
Active Tech. (2100) (L1900) | (L2100) (L1900) | (L2500) (N2500)
Dark Tech.

Restricted Tech.

Decomm. Tech.

E. Tilt @ @
Cables [1-1/4" Coax SHARED [1-1/4" Coax SHARED [1-1/4" Coax (x4)1 SHARED
1 (x4) 1-1/4" Coax 1(x4) 1-1/4"Coax | ——~———~ 1-1/4" Coax (x4)
—————— (x4) I (x4)
TMAs :
Commscope - SHARED SHARED SHARED Commscope - Smart BiasT - SHARED
Smart BiasT - Commscope - Commscope - Commscope - ATSBT-TOP-MF-4G (AtAntenna) Commscope - Smart BiasT -
ATSBT-TOP- Smart BiasT - Smart BiasT - Smart BiasT - ATSBT-TOP-MF-4G (AtAntenna)
MF-4G ATSBT-TOP- ATSBT-TOP- ATSBT-TOP-
(AtAntenna) MF-4G MF-4G MF-4G
(AtAntenna) (AtAntenna) (AtAntenna)
Diplexers /
Combiners
Radio S m———— [rloriufriealal U o B I sl el Sl
Radio 4480 I SHARED Radio 4460 I SHARED lRadlo 8863 B41 (At Cablnet) SHARED
|B71+B85 (At I Radio 4480 |B25+B66 (At ; | iRadio4460 | === === === Radio 8863 B41 (At Cabinet)
1 Cabinet) ) B71+B85 (At Cabinet) ) B25+B66 (At
""" Cabinet) T = Cabinet)

Sector Equipment

Scope of Work:

Unconnected Equipment:

*A dashed border indicates shared equipment. Any connected equipment is denoted with the SHARED keyword.

https://rfds-prod-web-core-secure.geo.cf.t-mobile.com/DataSheet/Printout?id=59ec83c8-6a65-48e4-ad79-26057f78b068&layoutld=aac897fa-78d9-4c2...
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CTNL463A_Sprint Retain_1_draft_2022-06-09

RAN Template: A&L Template: ] i
SraaCeapate CTNL463A_Sprint Retain_1_draft
Print Name: Standard (Ground Anchor)
PORs: New Build_Sprint Keep
Sector 3 (Proposed) view from behind
Antenna 1 2

Antenna Model

(RFS - APXVAALL24_43-U-NA20 (Octo))

(Com mscope_VV-65A-R1 (Quad))

Azimuth 260

M. Tilt 0 O

Height

Ports P1 P2 P3 P4 P5 P6
Active Tech. (2100) (L1900) | (L2100) (L1900) | (L2500) (N2500)
Dark Tech.

Restricted Tech.

Decomm. Tech.

E. Tilt @ @
Cables [1-1/4" Coax SHARED [1-1/4" Coax SHARED [1-1/4" Coax (x4)1 SHARED
1 (x4) 1-1/4" Coax 1 (x4) 1-1/4"Coax | ——~———~ 1-1/4" Coax (x4)
—————— (x4) I (x4)
TMAs :
Commscope - SHARED SHARED SHARED Commscope - Smart BiasT - SHARED
Smart BiasT - Commscope - Commscope - Commscope - ATSBT-TOP-MF-4G (AtAntenna) Commscope - Smart BiasT -
ATSBT-TOP- Smart BiasT - Smart BiasT - Smart BiasT - ATSBT-TOP-MF-4G (AtAntenna)
MF-4G ATSBT-TOP- ATSBT-TOP- ATSBT-TOP-
(AtAntenna) MF-4G MF-4G MF-4G
(AtAntenna) (AtAntenna) (AtAntenna)
Diplexers /
Combiners
Radio S [ eloriufnioainl U IS B I ol el Sy
Radio 4480 I SHARED Radio 4460 I SHARED lRadlo 8863 B41 (At Cablnet) SHARED
| B71+B85 (At I Radio 4480 |B25+B66 (At ; | iRadio4460 | === === === Radio 8863 B41 (At Cabinet)
yCabinet) ) B71+B85 (At Cabinet) ) B25+B66 (At
""" Cabinet) T Cabinet)

Sector Equipment

Scope of Work:

Unconnected Equipment:

*A dashed border indicates shared equipment. Any connected equipment is denoted with the SHARED keyword.

https://rfds-prod-web-core-secure.geo.cf.t-mobile.com/DataSheet/Printout?id=59ec83c8-6a65-48e4-ad79-26057f78b068&layoutld=aac897fa-78d9-4c2...
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G%\SNngrgpeleg%o A&L Template: CTNL463A_Sprint Retain_1_draft

Print Name: Standard (Ground Anchor)
PORs: New Build_Sprint Keep

Section 7 - Power Systems Equipment

Existing Power Systems Equipment

----- This section is intentionally blank. -----

Proposed Power Systems Equipment

Enclosure 1

Enclosure Type Enclosure 6160 AC V1

https://rfds-prod-web-core-secure.geo.cf.t-mobile.com/DataSheet/Printout?id=59ec83c8-6a65-48e4-ad79-26057f78b068&layoutld=aac897fa-78d9-4c2... 8/8
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CENTEK

Structural Analysis — 90-ft Pole # 6347.5
T-Mobile Antenna Upgrade — CTNL463A
Norwich, CT

Rev 2 ~ February 28, 2023

Introduction

The purpose of this report is to analyze the 90’ utility pole located in Norwich, CT for the proposed
antenna and equipment upgrade by T-Mobile.

The loads consist of the following:

= T-MOBILE (Proposed Final Configuraiton):
Antennas: Three (3) RFS APXVAALL24_43 panel antennas, three (3) Commscope VV-
65A-R1 panel antennas and six (6) ATSBT-TOP-MF-4G Bias Tees mounted on one (1)
platform (SitePro p/n RMQP-496-HK) to the proposed pipe mast with RAD center
elevation of 86-ft above grade.
Coax Cables: Thirty-six (36) 1-5/8" & coax cables running on the exterior of the pole
and antenna mast.

Primary assumptions used in the analysis

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

» ASCE Manual No. 48-19, “Design of Steel Transmission Pole Structures”, defines allowable

steel stresses for evaluation of the utility pole.

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

All proposed antenna mounts are modeled as listed above.

Pipe mast will be properly installed and maintained.

No residual stresses exist due to incorrect pole erection.

All bolts are appropriately tightened providing the necessary connection continuity.

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

Pipe mast and utility pole will be in plumb condition.

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

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

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

REPORT SECTION 1-1
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Analysis

Structural analysis of the utility pole was independently completed using the current version of PLSPole
computer program licensed to CENTEK Engineering, Inc.

NESC prescribed loads for the proposed wireless equipment were calculated to analyze the utility tower.
Section 5 of this report details these loads.

Design Basis

Our analysis was performed in accordance with ASCE 48-19, “Design of Steel Transmission Pole
Structures”, NESC C2-2023 and Eversource Design Criteria.

UTILITY POLE ANALYSIS

The purpose of this analysis is to determine the adequacy of the existing utility pole to
support the proposed antenna loads. The loading and design requirements were analyzed in
accordance with the Eversource Design Criteria Table, NESC C2-2023 ~ Construction Grade

B, and ASCE Manual No. 48-19.
Load cases considered:
Load Case 1: NESC Heavy Wind

Wind Pressure.........ooooieiiiiiiii e 4.0 psf
Radial Ice Thickness..............coovvieieeee 0.5”
Vertical Overload Capacity Factor............. 1.50
Wind Overload Capacity Factor................ 2.50
Wire Tension Overload Capacity Factor...... 1.65
Load Case 2: NESC Extreme Wind

Wind SPEed........oeeveeeeeee e, 120 mph @
Radial Ice Thickness..............coeveveieee 0”
Load Case 3: NESC Extreme Ice w/ Wind

Wind Pressure.........ooooieiiiiiiii e 6.4 psf
Radial Ice Thickness..............coovvieieeee 0.75"
Vertical Overload Capacity Factor............. 1.0
Wind Overload Capacity Factor................ 1.0

Note 1: ~ NESC C2-2023, Section25, Rule 250C: Extreme Wind Loading,
1.25 x Gust Response Factor (wind speed: 3-second gust)

REPORT
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Results

UTILITY POLE

This analysis finds that the subject utility pole is adequate to support the proposed antenna
mast and related appurtenances. The pole stresses meet the requirements set forth by the
ASCE Manual No. 48-19, “Design of Steel Transmission Pole Structures”, for the applied
NESC Heavy and Hi-Wind load cases. The detailed analysis results are provided in Section
6 of this report. The analysis results are summarized as follows:

A maximum usage of 55.14% occurs in the utility pole X-Brace under the NESC Extreme loading

condition.
POLE SECTION:

The utility pole was found to be within allowable limits.

Tower Section Elevation (0/? tg?isassé:?y) Result
LP - Section 2 0.00’ -40.00’ (AGL) 33.81% PASS
RP - Section 3 0.00’ -40.00’ (AGL) 36.32% PASS
Davit Arm Al 51.5-ft (AGL) 46.68% PASS

X-Arm X1 51.5-ft (AGL) 51.06% PASS
Brace BR1 34.75-ft (AGL) 55.14% PASS
BASE PLATE:
The base plate was found to be within allowable limits from the PLS output.
Tower Component Design Limit (perce?lttr:gS;oR:‘act;?oacity) Result
LP - Base Plate Bending 50.81% PASS
RP - Base Plate Bending 54.43% PASS
FLANGE PLATES/BOLTS:
The flange bolts and plates were found to be within allowable limits.
Tower Component Design Limit (O/Ettr)(fai;oR;ctii?y) Result
LP - Flange Bolts Tension 20.0% PASS
LP - Flange Plate Bending 22.7% PASS
RP - Flange Bolts Tension 31.6% PASS
RP - Flange Plate Bending 30.1% PASS

REPORT
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FOUNDATION AND ANCHORS

The base of the tower is connected to the foundation by means of (8) 2.25"0, ASTM A615-75
anchor bolts (each pole) embedded into the concrete foundation structure. Review of the

foundation consisted of a comparison of the base reactions obtained from the proposed tower
analysis and the original foundation design.

BASE REACTIONS:

From PLS-Pole analysis of utility pole based on NESC/NU prescribed loads.

Load Case Shear Axial Moment

LP -NESC Heavy Wind (+) 12.79 kips (-)24.63 kips | 227.59 ft-kips

LP - NESC Extreme Wind (+) 29.17 Kips (-)122.16 kips | 492.01 ft-kips
LP - NESC Extreme Ice w/ Wind (+) 7.84 kips (-)3.09 kips 144.73 ft-kips
LP -NESC Heavy Wind (-) 15.76 kips 109.96 kips 256.69 ft-kips

LP - NESC Extreme Wind (-) 29.71 Kips 162.35 kips 502.88 ft-kips

LP - NESC Extreme Ice w/ Wind (-) 11.00 kips 86.45 kips 175.14 ft-kips
RP -NESC Heavy Wind (+) 17.31 kips 130.35 kips 273.22 ft-kips

RP - NESC Extreme Wind (+) 34.00 kips 170.53 kips 543.11 ft-kips
RP - NESC Extreme Ice w/ Wind (+) 12.05 kips 103.92 kips 186.79 ft-kips
RP -NESC Heavy Wind (-) 14.34 kips (-)4.24 kips 238.62 ft-kips

RP - NESC Extreme Wind (-) 33.45 kips (-)113.98 kips | 529.75 ft-kips
RP - NESC Extreme Ice w/ Wind (-) 8.89 kips 14.37 kips 151.73 ft-kips

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

ANCHOR BOLTS:

The anchor bolts were found to be within allowable limits.

Tower Component Design Limit (O/Ettrﬁizssctli?y) Result
LP - Anchor Bolts Tension 31.2% PASS
RP - Anchor Bolts Tension 33.3% PASS

FOUNDATION:

Force Original Design Proposed Result

Loading Loading
LP - Moment 930.0 ft-kips 553.2 ft-kips PASS
LP - Shear 49.3 kips 32.7 kips PASS
LP — Uplfit 192.0 kips 134.4 kips PASS
LP - Compression 246.3 kips 178.6 kips PASS
RP - Moment 930.0 ft-kips 697.4 ft-kips PASS
RP — Shear 48.3 kips 37.4 kips PASS
RP — Uplift 192.0 kips 125.4 kips PASS
RP — Compression 246.3 kips 187.6 kips PASS

Note 1: Taken from Sabre design calculations dated 12/20/22.

Note 2: 10% increase has been applied to tower base reactions for foundation verification per OTRM 051
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Conclusion
This analysis shows that the subject utility pole is adequate to support the proposed equipment upgrade.

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

Please feel free to call with any questions or comments.

Respectfully Submitted by: anr g,

No. 28338 o &

Timothy J. Lynn, PE z K%\CENS@;}S
i %2, S &, Dotoocn®” Q
Structural Engineer ,,l/ S’ONAL ¢ \\\\\
T
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STANDARD CONDITIONS FOR FURNISHING OF
PROFESSIONAL ENGINEERING SERVICES ON
EXISTING STRUCTURES

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

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

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

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

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

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

CONDITIONS & SOFTWARE SECTION 2-1
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GENERAL DESCRIPTION OF STRUCTURAL
ANALYSIS PROGRAM~PLS-POLE

PLS-POLE provides all of the capabilities a structural engineer requires to design transmission,
substation or communications structures. It does so using a simple easy to use graphical
interface that rests upon our time tested finite element engine. Regardless of whether you want to
model a simple wood pole or a guyed steel X-Frame; PLS-POLE can handle the job simply,
reliably and efficiently.

Modeling Features:

= Structures are made of standard reusable components that are available in libraries. You can
easily create your own libraries or get them from a manufacturer

»  Structure models are built interactively using interactive menus and graphical commands

= Automatic generation of underlying finite element model of structure

» Steel poles can have circular, 4, 6, 8, 12, 16, or 18-sided, regular, elliptical or user input cross

sections (flat-to-flat or tip-to-tip orientations)

Steel and concrete poles can be selected from standard sizes available from manufacturers

Automatic pole class selection

Cross brace position optimizer

Capability to specify pole ground line rotations

Capability to model foundation displacements

Can optionally model foundation stiffness

Guys are easily handled (modeled as exact cable elements in nonlinear analysis)

Powerful graphics module (members color-coded by stress usage)

Graphical selection of joints and components allows graphical editing and checking

Poles can be shown as lines, wire frames or can be rendered as 3-d polygon surfaces

Analysis Features:

Automatic distribution of loads in 2-part suspension insulators (v-strings, horizontal vees, etc.)
Design checks for ASCE, ANSI/TIA/EIA 222 (Revisions F and G) or other requirements
Automatic calculation of dead and wind loads
Automated loading on structure (wind, ice and drag coefficients) according to:
= ASCE 74-1991
NESC 2002
NESC 2007
IEC 60826:2003
EN50341-1:2001 (CENELEC)
EN50341-3-9:2001 (UK NNA)
EN50341-3-17:2001 (Portugal NNA)
ESAA C(b)1-2003 (Australia)
TPNZ (New Zealand)
REE (Spain)
EIA/TIA 222-F
ANSI/TIA 222-G
CSA S37-01
» Automated microwave antenna loading as per EIA/TIA 222-F and ANSI/TIA 222-G
» Detects buckling by nonlinear analysis

CONDITIONS & SOFTWARE SECTION 2-2
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Results Features:

= Detects buckling by nonlinear analysis

= Easy to interpret text, spreadsheet and graphics design summaries

» Automatic determination of allowable wind and weight spans

» Automatic determination of interaction diagrams between allowable wind and weight spans
»= Automatic tracking of part numbers and costs

CONDITIONS & SOFTWARE SECTION 2-3
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Criteria for Design of PCS Facilities On or
Extending Above Metal Electric Transmission
Towers & Analysis of Transmission Towers
Supporting PCS Masts ¥

Introduction

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

ANSI Standard TIA-222 covering the design of telecommunications structures specifies a limit state
design approach. This approach applies the loads from extreme weather loading conditions, and designs
the structure so that the design strength exceeds the required strength.

ANSI Standard C2-2017 (National Electrical Safety Code) covering the design of electric transmission
metal structures is based upon an ultimate strength/yield stress design approach. This approach applies
a multiplier (overload capacity factor) to the loads possible from extreme weather loading conditions, and
designs the structure so that it does not exceed its ultimate strength (yield stress).

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

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

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

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

DESIGN CRITERIA SECTION 3-1
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PCS Mast

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

ELECTRIC TRANSMISSION TOWER

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

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

= Conductors are related devices and hardware.

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

The uniform loadings and factors specified for the above components in the table are based upon the
National Electrical Safety Code 2017 Edition Extreme Wind (Rule 250C), Combined Ice and Wind (Rule
250B-Heavy) and Extreme Ice w/ Wind (Rule 250D) Loadings. These provide equivalent loadings
compared to TIA and its loads and factors with the exceptions noted above. (Note that the NESC does
not require the projected wind surfaces of structures and equipment to be increased by the ice covering.)

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

DESIGN CRITERIA SECTION 3-2
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Overhead Transmission Standards

Attachment A
Eversource Design Criteria

g
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Attachment A T 3 s 8 o 5
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ES Design Criteria = @ < % & o
o a ] 5 ] g
2 [C] o
% I '8 o
)
'8
V (MPH) | Q (PSF) Kz Gh
< TIA TIA, Section 3.1.1.1
E Antenna Mount TIA i TIA TIA disallowed for TIA
g (0.75Wi) . .
= connection design
g Tower/Pole Analysis with
B antennas extending above 1.6 Flat Surfaces
3| . xtendingabove | 4 1 1 25 .
S s top of Tower/Pole 1.3 Round Surfaces
Sle (Yield Stress)
= 9 | Tower/Pole Analysis with
L 1.6 Flat Surfaces
2 | antennasbelowtopof | ----- 4 1 1 2.5
1.3 Round Surfaces
Tower/Pole (on two faces)
Conductors: Conductor Loads Provided by ES
< TIA, Section 3.1.1.1
E Antenna Mount 85 TIA TIA TIA disallowed for TIA
= connection design
c For wind speed use OTRM 060 Map 1,
K=l L Rule 250C: Extreme Wind Loading
= Tower/Pole Analysis with
Tl . Apply a 1.25 x Gust Response Factor to all 1.6 Flat Surfaces
o | .£ [antennas extending above . k K
o3 telecommunication equipment projected above top of |1.3 Round Surfaces
S top of Tower/Pole
£ g tower/pole and apply a 1.0 x Gust Response Factor to the
E g tower/pole structure
) . For wind speed use OTRM 060 Map 1,
I | o | Tower/Pole Analysis with . .
] antennas below top of Rule 250C: Extreme Wind Loading 1.6 Flat Surfaces
z P Height above ground is based on overall height to top of | 1.3 Round Surfaces
Tower/Pole
tower/pole
Conductors: Conductor Loads Provided by ES

NESC Extreme Ice with Wind Condition*

Tower/Pole Analysis with
antennas extending above
top of Tower/Pole

For wind speed use OTRM 060 Map 1,
Rule 250D: Extreme Ice with Wind Loading
4 PSF Wind Load  1.25x Gust Response Factor
Apply a 1.25 x Gust Response Factor to all
telecommunication equipment projected above top of
tower/pole and apply a 1.0 x Gust Response Factor to the
tower/pole structure

1.6 Flat Surfaces
1.3 Round Surfaces

Tower/Pole Analysis with
antennas below top of

For wind speed use OTRM 060 Map 1,
Rule 250D: Extreme Ice with Wind Loading
4 PSF Wind Load

1.6 Flat Surfaces
1.3 Round Surfaces

Tower/Pole Height above ground is based on overall height to top of
tower/pole
Conductors: Conductor Loads Provided by ES

*Only for structures installed after 2007

Communication Antennas on Transmission Structures

Eversource
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Eversource

Overhead Transmission Standards

determined from NESC applied loading conditions (not TIA Loads) on the structure and mount
as specified below, and shall include the wireless communication mast and antenna loads per
NESC criteria)

The strength reduction factor obtained from the field investigation shall be applied to the
members or connections that are showing signs of deterioration from their original condition
With the written approval of Eversource Transmission Line Engineering on a case by case the
existing structures may be analyzed initially using the current NESC code, then it is permitted
to use the original design code with the original conductor load should the existing tower fail
the current NESC code.

The structure shall be analyzed using yield stress theory in accordance with Attachment A,

“Eversource Design Criteria.” This specifies uniform loadings (different from the TIA loadings)

on each of the following components of the installed facility:
a) Wireless communication mast for its total height above ground level, including the initial and
any planned future equipment (Support Platforms, Antennas, TMA'’s etc.) above the top of
an electric transmission structure.
b) Conductors and related devices and hardware (wire loads will be provided by Eversource).
¢) Electric Transmission Structure
i) The loads from the wireless communication equipment components based on NESC
and Eversource Criteria in Attachment A, and from the electric conductors shall be
applied to the structure at conductor and wireless communication mast attachment
points, where those loads transfer to the tower. ii)

i) Shape Factor Multiplier:

NESC Structure Shape Cd
Polyround (for polygonal steel poles) 1.3
Flat 1.6
Open Lattice 3.2

Pole with Coaxial Cable See Below Table

i) When Coaxial Cables are mounted alongside the pole structure, the shape multiplier

shall be:
Mount Type Cable Cd Pole Cd
Coaxial Cables on outside periphery (One layer) 1.45 1.45
Coaxial Cables mounted on stand offs 1.6 1.6

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

Communication Antennas on Transmission Structures

Eversource Design OTRM 059 Rev. 1
Approved by: CPS (CT/WMA) JCC
MR Page 3 of 10 11/19/2018
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EVERSSURCE  wire Loads
" Project Name Card - Montyville 2
- Work Order
— Structure # 6347.5
Line # 1080
Prepared By HBH Date 4/5/2022
Checked By Date
Structure Data
Structure Height (AGL) 90 Load Zone SE CT Coastal
# of Circuits 1 Insulation Type  puspension (Concrete Foundation
Insulator Weight 150 Broken Wire Side Ahead
Broken Wire Side Left Structure Type Single Circuit Steel H-Frame
Wire Data
Circuit # Left Right
Shield Wire 0.646 OPGW 48 (Select)
Conductor FALCON/ACSS (Select)
# of Conductors 2 1
Line Geometry
Circuit 1 Circuit 2
Ahead Back Total Ahead Back Total
Wind Span 550 550 1100 0
Weight Span 850 850 1700 0
Minimum Line Angle -1 -1 -2 0
Maximum Line Angle 1 1 2 0
Wire Tensions
Left Circuit Right Circuit
Ahead Back Ahead Back
NESC Rule 250B 11400 11400 5
NESC Rule 250C 11952 11952 2
NESC Rule 250D 15002 15002 %
60°F, No wind or ice 5911 5911 O
NESC Rule 250B 5500 5500
NESC Rule 250C 6052 6052 g2
NESC Rule 250D 7752 7752 —% =
60°F, No wind or ice 1824 1824
All Loads include Overload Factors but not Pole Shape Factors
Load Case Description
1 NESC Rule 250B; 0°F, 12" of ice, 4 psf wind
2 NESC Rule 250C; (Extreme Wind Loading)
3 NESC Rule 250C; Extreme Wind Longtitudinal On The Pole Only
4 NESC Rule 250D; 15°F 1" of ice, 4 psf or NU Ice Case; 32°F 1" Ice
5 NESC Rule 250B with no OLFs (Service Load)
6 60°F, No wind or Ice (Deflection)
7a NESC Rule 250B/261C Broken Wire Case (Broken SW and Borken Conductor)
7b NESC Rule 250B/261C Broken Wire Case (Broken SW or Broken Phase)

Commonwealth Confidential
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Wire Loads

Commonwealth Confidential

Load Tree
Project Number
Card - Montville 2
Structure Number
6347.5
Line Number
1080
X
SW SW
X
Cond Cond Cond Transverse
<
.
g
Single Circuit Steel H-Frame Configuration
X Denotes Broken Wire Location
Case| Vertical | Transverse [Longitudina
1 |17348.289| 5741.246 0
L2 7240.76 | 11144.865 0
gl 3 7240.76 | 412.6447 0
—§ 4 118005.092 | 3726.9507 0
S 5 | 11565.526 | 2742.1631 0
6 7240.76 | 412.6447 0
7a | 13348.717|4305.9345| -12538.09
7b | 8674.1445| 2870.623 | -25076.18
Case| Vertical | Transverse [Longitudina
1 [2980.4706 | 1720.0075 0
ol 2 7752 | 2224.6106 0
'§ 3 775.2 | 63.666379 0
=| 4 [4256.1608 [ 1240.7821 0
ﬁ 5 | 1986.9804 | 795.5098 0
“1 6 775.2 | 63.666379 0
7a | 1490.2353 | 860.00373 | -6049.079
7b | 1490.2353 | 860.00373 | -6049.079
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Loads - Structure #6347.5

Norwich, CT

Prepared by: T.J.L Checked by: C.F.C.
Job No. 21005.41

Basic Components
Heaw Wind Pressure =

Basic Windspeed =
Radial Ice Thickness=
Radial Ice Density=

Factors for Extreme Wind Calculation

Elevation of Top of Tower Above Grade =

Multiplier Gust Response Factor =

Velocity Pressure Coefficient=

Turbulence Intensity Constant=

Integral Length Scale of Turbulence Constant=

Effective Height=

Turbulence Intensity =

Response Term =

Gust Response Factor =

Wind Pressure =

NESC Extreme Ice w/Wind Components
Heaw Wind Pressure =
Radial Ice Thickness=
Shape Factors
Shape Factor for Round Members =
Shape Factor for Flat Members =
Shape Factor for Open Lattice =
Shape Factor for Coax CablesAttached to Outside ofPole =

Overload Factors

Overload Factors for Wind L oads:
NESC Heavy Loading =
NESC Extreme Loading =

NESC Extreme Ice w/Wind Loading =

Overload Factors for \ertical Loads:
NESC Heavy Loading =
NESC Extreme Loading =
NESC Extreme Ice w/Wind Loading =

NESC Load Calculations.xmcd

p:= 4.00 psf (User Input NESC 2023 Figure 250-1 & Table 250-1)
V= 120 mph  (User Input)

Ir:= 0.50 in (User Input NESC 2023 Figure 250-1 & Table 250-1)
Id = 56.0 pcf  (User Input)

TME = 90 ft  (User Input)

m = 1.00 (User Input - Only for NESC Extreme wind case)
TME 95
Kz = 2.01| —— =1.238 (NESC 2023 Table 250-2)
900
Cexp = 0-2 (NESC 2023 Table 250-3)
Lg =220 (NESC 2023 Table 250-3)
z4:= 0.67-TME = 60.3 (NESC 2023 Table 250-3)
1
33 6
I, = Cayp| — =0.181 (NESC 2023 Table 250-3)
z exp zg
1 0.5
Bi=|F——F——~7 =0.931 (NESC 2023 Table 250-3)
z
s
1+]0.56-—
Ls
[1+(4.621,8)]
Grfi= =———————= =0.845 (NESC 2023 Table 250-3)
(1+6.01,)
gz = 0.00256~Kz~V2~Grf =385 psf  (NESC 2023 Section 250.C.1)

psf
in

Pex = 6.4
IFgy := 0.75
Cdg =13
Cdp = 1.6

Cdgoax = 1.6

25
10
10

15
10
10

Page 5.1-1

(User Input NESC 2023 Figure 250-3 & Table 250-4)
(User Input NESC 2023 Figure 250-3)

(User Input)
(User Input)
(User Input)
(User Input)
(User Input)  Applyin PLS-PoleAndysis
(User Input)  Applyin PLS-PoleAndysis
(User Input)  Applyin PLS-PoleAndysis
(User Input)  Applyin PLS-PoleAndysis
(User Input)  Applyin PLS-PoleAndysis
(User Input)  Applyin PLS-PoleAndysis




Subject:

Centered on Solutions™ s centekerg com
{12 Narth Branford Road P 203 4880580
Branford, CT 06405 F: ( 200) 488-E58F

Location:

Rev. 2: 2/28/23

Loads - Structure #6347.5

Norwich, CT

Prepared by: T.J.L Checked by: C.F.C.
Job No. 21005.41

Development of Wind & Ice Load on Antennas

Antenna Data:

Antenna Model =
Antenna Shape =
Antema Height=
AntennaWidth =
Antenna Thickness=
Antenna Weight =
Number of Antennas =
Gravity Load (without ice)
Weight of All Antennas=
Gravity Load (ice only)

Volume of Each Antenna =

Volume of lce on EachAntenna =

Weight of Ice on EachAntenna =

Weightof Ice onAllArtennas =
Gravity Load (Extreme ice only)

Volume of Exreme Iceon Each Antenna =

W eight of Extreme Ice on Each Antenna =
W eight of Extreme Ice onAllAnennas =
Wind Load (NESC Heavy)
SurfaceArea for One Antenna w/ Ice =
Antenna Projected Surface Areaw/ ke =
Total Antenna Wind Forcew/Ice =
Wind Load (NESC Extreme)
SurfaceArea for One Antenna =
Antenna Projected Surface Area =
TotalArtennaWind Force=

Wind Load (NESC Extreme Ice w/Wind)

SurfaceArea for One Antenna w/ Extreme Ice =
Antenna Projected Surface Areaw/ Bxtreme Ice =

Total Antenna Wind Forcew/ Exreme Ice =

NESC Load Calculations.xmcd

RFSAPXVAALL24 43

Flat (User Input)

Lant:=95.9 in (User Input)

Wgnt= 24 in (User Input)

Tant=85 in (User Input)

WTgp = 150 Ibs (User Input)

Nant:= 3 (User Input)

Witant1 = WTant Nant = 450 lbs
Vant = Lant Want Tant = 19564 cuin

Vice= (Lant + 21)(Want + 21r)( Tang + 21r) = Vg = 3450 cuin
\VA

W : ice Id= 112 Ibs
ICEant = 1728

Wiice ant1 = WicEant Nant = 335 lbs

Vice.ex= (Lant + 2"rex)(Want + 2"rex)(Tant + 2"rex) ~Vgnt=5273  cuin

W ] Vice.ex de 171 be
ICE.exant = 1758 =
Wiice ex.antl = W|CE.exant Nant = 513 Ibs
(Lant + 2"r)'(Want + 2'") o
SAicEant = 124 -16.8
Alcgant = SAiCEant Nant = 50-5 o
Fiant1 = P-Cdp-A|cEant = 323 Ibs
SA .- LantWant 16 o
ant™ 144
Aant = SAantNant = 48 sf
Fant1 = 92 Cdp-Agpym = 2957 Ibs
(Lant * 21y ) (Want + 2rey) .
SAICE.exant = 44 =17.2
AlCE.exant = SAICE.exant Nant = 51.7 sf
Fiex.ant1 = Pex CFAlCE.exant™ = 530 Ibs
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Subject:

Centered on Solutions™ s centekerg com
{12 Narth Branford Road P 203 4880580
Branford, CT 06405 F: ( 200) 488-E58F

Location:

Rev. 2: 2/28/23

Loads - Structure #6347.5

Norwich, CT

Prepared by: T.J.L Checked by: C.F.C.
Job No. 21005.41

Development of Wind & Ice Load on Antennas

Antenna Data:

Antenna Model =
Antenna Shape =
Antema Height=
Antenna Width =
Antenna Thickness=
Antenna Weight =
Number of Antennas =
Gravity Load (without ice)
Weight of All Antennas=
Gravity Load (ice only)

Volume of Each Antenna =

Volume of lce on EachAntenna =

Weight of Ice on EachAntenna =

Weightof Ice onAllArtennas =
Gravity Load (Extreme ice only)

Volume of Exreme Iceon Each Antenna =

W eight of Extreme Ice on Each Antenna =
W eight of Extreme Ice onAllAnennas =
Wind Load (NESC Heavy)
SurfaceArea for One Antenna w/ Ice =
Antenna Projected Surface Areaw/ ke =
Total Antenna Wind Forcew/Ice =
Wind Load (NESC Extreme)
SurfaceArea for One Antenna =
Antenna Projected Surface Area =
TotalArtennaWind Force=

Wind Load (NESC Extreme Ice w/Wind)

SurfaceArea for One Antenna w/ Exreme Ice =
Antenna Projected Surface Areaw/ Bxtreme Ice =

Total Antenna Wind Forcew/ Exreme Ice =

NESC Load Calculations.xmcd

Commscope V\-65A-R1

Flat (User Input)

Lont = 54.724 in (User Input)

Wt = 12.087 in (User Input)

Tont:= 4.646 in (User Input)

WTpht = 30 lbs (User Input)

Nant:= 3 (User Input)

Wignio = WTgntNape = 90 lbs
Vant = LantWant Tant = 3073 cuin

Vice = (Lant + 21)(Want + 21)(Tang + 21r) = Ve = 1044 cuin

w _ e Id=34 lbs
ICEant — 1728
Wiice ant2 = Wiceant Nant = 102 lbs

Vice.ex= (Lant + 2"rex)(Want + 2"rex)(Tant + 2"rex) ~ Vant= 1622 cuin

WiCE.exant ™= ;5,5 '1d=53 lbs

Wt 158 lbs

ice.ex.ant2 = WICE.exant' Nant =

(Lant * 21r):(Wane + 211)

SAiCEant = 144 =51 o

Alcgant = SAiCEant Nant = 15-2 sf

Fiant2 = P-Cde-Aicgant = 97 los

SAgnt = LaLWant =4.6 of
144

Agnt = SAgntNant = 13.8 o

Fant2 = 92:Cdz-Agpym = 850 Ibs

(Lam +2 Irex)'(want + 2~Irex)

SA = -53 o
ICE.exant 144

AICE.exant = SAICE.exant Nant = 159 sf

Fiex.ant2:= Pex CdF A|CE exant M = 163 lbs
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Subject:

Centered on Solufions
{12 Narth Branford Road
Branford, CT 06405

aoarssentekeng com
P 2008) AES-D5B0
F: i 2008] 488587

Location:

Rev. 2: 2/28/23

Loads - Structure #6347.5

Norwich, CT

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

Job No. 21005.41

Development of Wind & Ice Load on Antennas

Antenna Data:
Antenna Model =
Antenna Shape =
Antema Height=
Antenna Width =
Antenna Thickness=
Antenna Weight =
Number of Antennas =
Gravity Load (without ice)
Weight of All Antennas=
Gravity Load (ice only)

Volume of Each Antenna =

Volume of lce on EachAntenna =

Weight of Ice on EachAntenna =

Weightof Ice onAllArtennas =
Gravity Load (Extreme ice only)

Volume of Exreme Iceon Each Antenna =

W eight of Extreme Ice on Each Antenna =
W eight of Extreme Ice onAllAnennas =
Wind Load (NESC Heavy)
SurfaceArea for One Antenna w/ Ice =
Antenna Projected Surface Areaw/ ke =
Total Antenna Wind Forcew/Ice =
Wind Load (NESC Extreme)
SurfaceArea for One Antenna =
Antenna Projected Surface Area =
TotalArtennaWind Force=

Wind Load (NESC Extreme Ice w/Wind)

SurfaceArea for One Antenna w/ Exreme Ice =
Antenna Projected Surface Areaw/ Bxtreme Ice =

Total Antenna Wind Forcew/ Exreme Ice =

NESC Load Calculations.xmcd

AT BT-TOP-MF4G Bas Tee

Flat (User Input)
Lant:= 5.63 in (User Input)
Woni= 37 in (User Input)
Tant:=20 in (User Input)
WTgpt = 2 lbs (User Input)
Ngnt:= 6 (User Input)

Wian3 = WTgnt Nant = 12

Vant = LantWant Tant = 42

Vice = (Lant + 21)(Want + 21)( Tang + 21r) = Vane = 52

Vice

w =——-1d=2
ICEant 1728

Wiice ant3 = Wiceant Nant = 10

Ibs

cuin

cuin

Ibs

Ibs

Vice.ex= (Lant + 2"rex)(Want + 2"rex)(Tant + 2"rex) = Vant = 88

\Y

W ] ice.ex de 3
ICE.exant -~ 1728 -
Wiice ex.ant3 = WICE.exant Nant = 17

(Lant * 21r):(Wane + 211)

SA = =0.2
ICEant 144

Aiceant = SAiceant Nant = 1-3
Fiantz = PCdp-AjcEant = 8

LantWant
SAant=— ;=01
Aant = SAgntNant = 09

Fant3 = qz~CdF~Aam~m =54

w

(Lam +2 Irex)'(want + 2~Irex)

SA = =0.3
ICE.exant 144

A|CE.exant = SAICE.exant Nant = 1-

Fiex.ant3 = Pex CdFAICE.exant M = 16
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Subject:

C ENT EK gineering

Centered on Solutions
{12 Narth Branford Road
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e centekeng com
P (200 4E8-05B0
F: (2000 4888587

Location:

Rev. 2: 2/28/23

Loads - Structure #6347.5

Norwich, CT

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

Job No. 21005.41

Development of Wind & Ice Load on Antenna Mounts

Mount Data:

Mount Type:

Mount Shape =
Mount Projected SurfaceArea =
Mount Projected Surface Areaw/ Ice =
Mount Projected SurfaceArea w/ Extreme Ice =
Mount Weight =
Mount W eight w/ Ice =

Mount W eight w/ Extreme Ice =

Gravity Loads (without ice)

W eight of All Mounts =

Gravity Load (ice only)

Weight of Ice on All Mounts =

Gravity Load (extreme ice only)

Weight of Ice on All Mounts =

Wind Load (NESC Heavy)

Total Mount Wind Force w/ Ice =

Wind Load (NESC Extreme)

Total Mount Wind Force =

Wind Load (NESC Extreme Icew/Wind)

Total Mount Wind Force w/ Extreme Ice =

Total Pipe Length =

Total Antenre. Length =

Exposed Pipe Area =

CaAa=

Exposed Pipe Area (with Ice) =

CaAa (withice) =

Exposed Pipe Area (with Exteme Ic€) =

CaAa (with Extreme Ice) =

NESC Load Calculations.xmcd

RMQP-496-HK

Flat

CdAa:= 46 sf (User Input)
CdAg.. = 58.1 sf (User Input)
CdAg g oy = 70.2 sf (User Input)
WT ot = 2449 lbs (User Input)
WThnt.ice = 2742 Ibs (User Inpui)
WTmntice.ex = 3134  Ibs (User Inpui)
Wtnt1 = WTnnt = 2449

Wlice.mnt1 = (WTmnt.ice - WTmnt) =293
Wlice ex.mnt1 = (WTmnt.ice.ex - WTmnt) =685
Fimnt1 = P-CdAa.o = 232

Fmnt1 = 9z-CdAa-m = 1773

Figx mnt1 = Pex CdAgjce ax = 449

TPL:= 8t-12 = 96t

TAL := 95.9:in-3 + 54.7-in-3 = 37.65ft
ExPA = (TPL - TAL)2.875-in = 13.981‘t2
1.3-ExPA = 18.2ft2

ExPA = (TPL - TAL)3.875-in = 18.8421‘t2
1.3-ExPA = 24.5ft2

ExPA = (TPL — TAL)4.875-in = 23.7051‘t2

1.3-ExPA = 30.8ft2

Page 5.1-5
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C — N T — K engineering Subject: Loads - Structure #6347.5

Centered on Solufions™  wewceniekenaco

— f eniekesg com PO .

{12 Narth Branford Road P 203 4880580 Location: NOTWICh, CcT
Branford, CT 06405 F: ( 200) 488-E58F

Prepared by: T.J.L Checked by: C.F.C.
Rev. 2: 2/28/23 Job No. 21005.41

Total Equipment Loads:

NESC Heawy Wind Vertical =

Wiy = (Wtantl + Wigntp + Wigneg + thntl) = 3001

Wlice tot = (Wtice.antl + Whce ant2 + Wlice.ant3 * VVtice.mntl) =740

(thot + Wtice_tot)~l.5 = 5612

NESC Heavy Wind Trasnsverse = (Fiantl + Fignto + Figntg + Fimntl)~2.5 = 1652
NESC Extreme Wind Vertical = (Wtantl + Wiy + Wigpia + thml) = 3001
NESC Extreme Wind Trasnsverse =

(Fantl *+ Fant2 * Fantg + antl) = 5633

NESC Extreme Ice w/Wind Vertical=

Wlice ex.tot = (Wtice.ex.antl + Wiice ex.ant2 * Wlice.ex.ant3 * Wtice.ex.mntl) =1373

(thot + Wtice.ex.tot) SR

NESC Extreme lce w/Wind Trasnsverse = (Fiex.antl + Floy ant2 + Flex anta *+ Fiex.mntl) = 1158

NESC Load Calculations.xmcd Page 5.1-6
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Location:

Rev. 2: 2/28/23

Coax Cable on Pole #6347.5

Norwich, CT

Prepared by: T.J.L Checked by: C.F.C.
Job No. 21005.41

Coax Cable on CL&P Pole

Coaxial Cable Span
Heaw Wind Pressure =
Radial Ice Thickness=
Radial Ice Density=
Extreme Ice w/ Wind Pressure =

Extreme Radial Ice Thickness=

Basic Windspeed =

Heightto Top of CoaxAbove Grade =

Velocity Pressure Coefficient=

Turbulence Intensity Constant=

Integral Length Scale of Turbulence Constant=

Effective Height=

Turbulence Intensity =

Response Term =

Gust Response Factor =

Wind Pressure =

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

Number of Projected Coax Cables =

Coax Cable on Pole.xmcd.xmcd

CoaxSpan = 10ft

(User Input)

p:= 4 psf (User Input NESC 2023 Figure 250-1 & Table 250-1)
Ir:= 0.5-in (User Input NESC 2023 Figure 250-1 & Table 250-1)
Id := 56-pcf (User Input)
Pey = 6.4-psf (User Input NESC 2023 Figure 250-3 & Table 250-4)
Irgy = 0.75:in (User Input NESC 2023 Figure 250-3)
V=120 mph  (User Input)
TC:= 90 ft (User Input)
Kz := 2.01- 0.67TC =1.138 (NESC 2023 Table 250-2)
900
Cexp =0.2 (NESC 2023 Table 250-3)
Lg:=220 (NESC 2023 Table 250-3)
zg:= 0.67-TC = 60.3 (NESC 2023 Table 250-3)
1
33 6
I,:=Cgqap| — | =0.181 (NESC 2023 Table 250-3)
z exp zg
1 0.5
Bi=|F——F——~7 =0.931 (NESC 2023 Table 250-3)
z
s
1+|0.56-—
Ls
[1+(4.621,8)]
Grf==———-"= =0.845 (NESC 2023 Table 250-3)
(1+6.01,)
gz = 0.00256~Kz~V2~Grf =354 psf  (NESC 2023 Section 250.C.1)
Dcgax = 1.98-in (User Input)
Wgax = 1.04-plf (User Input)
Neoax = 36 (User Input)
NP oax = 6 (User Input - Conservative Assumption)

Page 5.2-1
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C ENT EK gineering

Centered on Solulions™ s cenrekeng oo

B f eniekesg com PO
{12 Narth Branford Road P 203 4880580 Location:
Branford, CT 06405 F: ( 200) 488-E58F

Rev. 2: 2/28/23

Coax Cable on Pole #6347.5

Norwich, CT

Prepared by: T.J.L Checked by: C.F.C.
Job No. 21005.41

Shape Factor =
Overload Factor for NESC Heawy Wind Trans\erse Load =
Overload Factor for NESC Heavy Wind Vertical Load =
Overload Factor for NESC Extreme Wind Trans\erseLoad =
Overload Factor for NESC Extreme Wind \ertica Load=
Overload Factor for NESC Extreme Ice w/Wind Trarsverse Load =

Overload Factor for NESC Extreme Ice w/ Wind Verical Load =

WindArea without Ice =
WindAreawith Ice =

WindArea with Extreme Ice =

IceAreaper Liner Ft=

Weightof Ice onAll Coax Cables=

Extreme Ice Area per Liner Ft=

W eight of Extreme Ice on All Coax Cables =

Heaw Wind Vertical Load =

Heavy_Windy/er = [(Ncoax'wcoax + Wice)'coaXSpan'OFHWV}

Heaw Wind Transverse Load =

Heavy_Windrpgng = (p'Aice'Cdcoax' CoaxSpan‘OFHWT)

Extreme Wind \ertical Load =

Extreme_Windy/gt = (Ncoax'wcoax' CoaxSpan'OFEWV)

Extreme Wind Transverse Load =

Extreme_Windyy4ng = |:(qz~psf~A~Cdcoax)~Coaxspan~OFEW-|—:|

Extreme Ice w/Wind Vertical Load =

Heavy_WIndy;q = 13801b

Extreme_Windy gt = 3741b

Extreme_lceygyt = [(Ncoax'wcoax + Wice.ex)'coaXSpan'OFEIVJ

Extreme Ice w/Wind Transverse Load =

Extreme_lcerpgng = (pex'Aice.ex'Cdcoax' CoaXSpan'OFEIT)

Coax Cable on Pole.xmcd.xmcd

Extreme_lcey ot = 127510

Cdeoax =16 (User Input)
OFpywT =25 (User Input)
OFpwy =15 (User Input)
OFgwT =10 (User Input)
OFgyyy = 1.0 (User Input)
OFg 7= 10 (User Input)
OFgy =10 (User Input)

A= (NPcoay Degax) = 11.88:in
Aice = (NPcoax Dooax + 21r) = 12.88:in
A NP oax Deoax + 2Mey) = 13.38-n

ice.ex = ( coax’

2

oo 2 2
Aigoax = 7 (Dcoax + 21r)” = Degay | = 0.0271

Wice= Aiggax 10" Negax = 54.538-plf
. ™ 2 2 2
Aicoax.ex'= '|:(Dcoax + 2.|rex) - Dcoax:| = 0.045ft

Wice.ex = Alcoax.exd"Neoax = 90.054-plf

Heavy_Wind5ng = 172Ib

Extreme_Windyy 445 = 561Ib

Extreme_lcer gng = 11410
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Project Name : 21005.41 - Structure 6347.5

Project Notes: T-Mobile - CTNL463A

Project File : J:\Jobs\2100500.WI\41_CTNL463A_CT54XC775\05_Structural\Tower Analysis\Backup Documentation\Rev (2)\Calcs\PLS-Pole\005&006-23-22435-
60,90FT.POL

Date run : 4:24:47 PM Tuesday, February 28, 2023

by : PLS-POLE Version 17.50

Licensed to : Centek Engineering Inc

Successfully performed nonlinear analysis

Load case "NESC EXT. WIND (250C)" uses loading method NESC 2023 which is still being tested and/or is a draft. Carefully check your results. ??
Load case "NESC EXT. WIND (250C)(-)" uses loading method NESC 2023 which is still being tested and/or is a draft. Carefully check your results. ??
The model has 2 warnings. ??

Loads from file: J:\Jobs\2100500.WI\41_CTNL463A_CT54XC775\05_Structural\Tower Analysis\Backup Documentation\Rev (2)\Calcs\PLS-Pole\005&006-23-
22435.1ca

*** Analysis Results:

Maximum element usage is 55.14% for Brace "BR1" in load case "NESC EXT. WIND (250C)"
Maximum insulator usage is 61.46% for Suspension "C1" in load case "NESC EXT. ICE (250D)"

Foundation Design Forces For All Load Cases:
Note: loads are factored.

Load Case Foundation Axial Shear Resultant Bending Foundation

Description Force Force Force Moment Usage

(kips) (kips) (kips) (ft-k) %

NESC HEAVY (250B) LP:g -24.63 12.79 27.75 227.59 0.00

NESC HEAVY (250B) RP:g 130.35 17.31 131.50 273.22 0.00

NESC EXT. WIND (250C) LP:g -122.16 29.17 125.60 492.01 0.00
NESC EXT. WIND (250C) RP:g 170.53 34.00 173.89 543.11 0.00
NESC EXT. ICE (250D) LP:=g -3.09 7.84 8.43 144.73 0.00
NESC EXT. ICE (250D) RP:g 103.92 12.05 104.61 186.79 0.00
NESC HEAVY (250B) (-) LP:g 109.96 15.76 111.09 256.69 0.00
NESC HEAVY (250B) (-) RP:g -4.24 14.34 14.95 238.64 0.00
NESC EXT. WIND (250C)(-) LP:g 162.35 29.71 165.05 502.88 0.00
NESC EXT. WIND (250C)(-) RP:g -113.98 33.45 118.79 529.75 0.00
NESC EXT. ICE (250D)(-) LP:=g 86.45 11.00 87.15 175.14 0.00
NESC EXT. ICE (250D)(-) RP:g 14.37 8.89 16.90 151.74 0.00

Summary of Joint Support Reactions For All Load Cases:

Load Case Joint Long. Tran. Vert. Shear Tran. Long. Bending Vert. Found.
Label Force Force Force Force Moment Moment Moment Moment Usage
(kips) (kips) (kips) (kips) (ft-k) (ft-k) (ft-k) (ft-k) %

NESC HEAVY (250B) LP:g -0.09 -12.79 24.63 12.79 227.57 -3.25 227.59 0.18

NESC HEAVY (250B) RP:g -0.08 -17.31 -130.35 17.31 273.20 -3.34 273.22 0.19

NESC EXT. WIND (250C) LP:g -0.02 -29.17 122.16 29.17 492.01 -0.82 492.01 0.04

NESC EXT. WIND (250C) RP:g -0.02 -34.00 -170.53 34.00 543.11 -0.79 543.11 0.04

NESC EXT. ICE (250D) LP:g -0.04 -7.84  3.09 7.84 144.72 -1.31 144.73 0.08

NESC EXT. ICE (250D) RP:g -0.03 -12.05 -103.92 12.05 186.79 -1.36 186.79 0.08

NESC HEAVY (250B) (-) LP:g -0.08 15.76 -109.96 15.76 -256.67 -3.18 256.69 0.19
NESC HEAVY (250B) (-)

NESC EXT. WIND (250C)(-) LP:g -0.02 29.71 -162.35 29.71 -502.88 -0.78 502.88 0.04

NESC EXT. WIND (250C)(-) RP:g -0.02 33.45 113.98 33.45 -529.75 -0.83 529.75 0.04

[ejololololololoNoNe]
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NESC EXT. ICE (250D)(-) LP:g -0.03 11.00 -86.45 11.00 -175.13
NESC EXT. ICE (250D)(-) RP:g -0.03 8.89 -14.37 8.89 -151.73
Summary of Tip Deflections For All Load Cases:
Note: positive tip load results in positive deflection
Load Case Joint Long. Tran. Vert. Resultant Long. Tran.
Label Defl. Defl. Defl. Defl. Rot. Rot.
@n) (@@n) (in) (in) (deg) (deg)
NESC HEAVY (250B) LP:t 0.03 0.88 0.01 0.88 0.00 -0.07
NESC HEAVY (250B) RP:t 0.08 3.04 -0.07 3.04 0.01 -0.33
NESC EXT. WIND (250C) LP:t 0.01 1.95 0.05 1.95 0.00 -0.20
NESC EXT. WIND (250C) RP:t 0.02 6.80 -0.11 6.81 0.00 -0.78
NESC EXT. ICE (250D) LP:t 0.01 0.57 -0.00 0.57 0.00 -0.03
NESC EXT. ICE (250D) RP:t 0.03 2.17 -0.06 2.17 0.00 -0.24
NESC HEAVY (250B) (-) LP:t 0.03 -0.98 -0.05 0.98 0.00 0.14
NESC HEAVY (250B) (-) RP:t 0.08 -2.32 -0.01 2.32 0.01 0.24
NESC EXT. WIND (250C)(-) LP:t 0.01 -1.99 -0.08 1.99 0.00 0.23
NESC EXT. WIND (250C)(-) RP:t 0.02 -6.51 0.01 6.51 0.00 0.75
NESC EXT. ICE (250D)(-) LP:t 0.01 -0.68 -0.04 0.68 0.00 0.11
NESC EXT. ICE (250D)(-) RP:t 0.03 -1.44 -0.02 1.44 0.00 0.15
Tubes Summary:
Pole Tube Weight Load Case Maximum Resultant
Label Num. Usage Moment
(Ibs) % (ft-k)
LP 1 2135 NESC EXT. WIND (250C)(-) 21.75 291.88
LP 2 4718 NESC EXT. WIND (250C)(-) 33.81 502.88
RP 1 2330 NESC EXT. WIND (250C) 20.63 202.16
RP 2 2134 NESC EXT. WIND (250C) 27.68 371.43
RP 3 4717 NESC EXT. WIND (250C) 36.32 543.11

*** Overall summary for all load cases - Usage = Maximum Stress / Allowable Stress

Summary of Steel Pole Usages:

Steel Pole Maximum Load Case Height Segment Weight
Label Usage % AGL (ft) Number (lbs)

LP  33.81 NESC EXT. WIND (250C)(-) 1.7 15 7474.8

RP  36.32 NESC EXT. WIND (250C) 2.5 23 9802.8

Summary of Tubular Davit Usages:

Tubular Davit Maximum Load Case Height Segment Weight
Label Usage % AGL (ft) Number (lbs)

Al  46.68 NESC EXT. ICE (250D) 51.5 1 204.2

A2  46.67 NESC EXT. ICE (250D)(-) 51.5 1 204.2

Summary of Tubular X-Arm Usages:

Tubular X-Arm Maximum Load Case Height Segment Weight
Label Usage % AGL (ft) Number (lbs)
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X1 51.06 NESC EXT. WIND (250C) 51.5 4 557.1

Summary of Brace Usages:

Brace Maximum Load Case Weight
Label Usage
% (Ibs)

BR1 55.14 NESC EXT. WIND (250C) 350.1
BR2 44.76 NESC EXT. WIND (250C)(-) 350.1

*** Maximum Stress Summary for Each Load Case

Summary of Maximum Usages by Load Case:

Load Case Maximum Element Element

Usage % Label Type

NESC HEAVY (250B) 45_46 Al Tubular Davit

NESC EXT. WIND (250C) 55.14 BR1 Brace
NESC EXT. ICE (250D) 46.68 Al Tubular Davit
NESC HEAVY (250B) (-) 45_46 A2 Tubular Davit
NESC EXT. WIND (250C)(-) 53.80 BR1 Brace
NESC EXT. ICE (250D)(-) 46.67 A2 Tubular Davit

Summary of Steel Pole Usages by Load Case:

Load Case Maximum Steel Pole Height Segment

Usage % Label AGL (ft) Number

NESC HEAVY (250B) 20.14 RP 2.5 23

NESC EXT. WIND (250C) 36.32 RP 2.5 23
NESC EXT. ICE (250D) 14.37 RP 2.5 23
NESC HEAVY (250B) (-) 18.41 LP 1.7 15
NESC EXT. WIND (250C)(-) 33.81 LP 1.7 15
NESC EXT. ICE (250D)(-) 13.01 LP 1.7 15

Summary of Base Plate Usages by Load Case:

Load Case Pole Bend Length Vertical X Y Bending Bolt # Bolts Max Bolt Minimum Usage

Label Line Load Moment Moment Stress Moment Acting On Load For Plate

# Sum Bend Line Bend Line Thickness
(in) (kips) (ft-k) (ft-k) (ksi) (ft-k) (kips) (in) %
NESC HEAVY (250B) LP 12 15.500 25.252 227.571 -3.250 9.388 10.231 2 28.445 0.975 18.78
NESC EXT. WIND (250C) LP 12 15.500 122.784 492.012 -0.822 23.222 25.308 2 69.506 1.533 46.44
NESC EXT. ICE (250D) LP 12 15.500 3.716 144.723 -1.310 5.373 5.856 2 16.484 0.738 10.75
NESC HEAVY (250B) (-) LP 11 15.500 109.342 -256.668 -3.176 14.302 15.587 2 42.149 1.203 28.60
NESC EXT. WIND (250C)(-) LP 11 15.500 161.727 -502.882 -0.785 25.405 27.688 2 75.566 1.604 50.81
NESC EXT. ICE (250D)(-) LP 11 15.500 85.832 -175.133 -1.290 10.246 11.166 2 30.090 1.019 20.49
NESC HEAVY (250B) RP 12 15.500 129.731 273.203 -3.339 15.838 17.261 2 46.529 1.266 31.68
NESC EXT. WIND (250C) RP 12 15.500 169.907 543.108 -0.794 27.216 29.661 2 81.012 1.660 54.43
NESC EXT. ICE (250D) RP 12 15.500 103.296 186.789 -1.357 11.469 12.500 2 33.560 1.078 22.94
NESC HEAVY (250B) (-) RP 11 15.500 4.865 -238.620 -3.414 8.846 9.641 2 27.125 0.946 17.69
NESC EXT. WIND (250C)(-) RP 11 15.500 114.606 -529.749 -0.832 24.189 26.363 2 72.634 1.565 48.38
NESC EXT. ICE (250D)(-) RP 11 15.500 13.747 -151.733 -1.378 6.089 6.636 2 18.514 0.785 12.18
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Summary of Tubular Davit Usages by Load Case:

Load Case Maximum Tubular Davit Height Segment

Usage % Label AGL (ft) Number

NESC HEAVY (250B) 45.46 Al 51.5 1

NESC EXT. WIND (250C) 20.16 Al 51.5 1
NESC EXT. ICE (250D) 46.68 Al 51.5 1
NESC HEAVY (250B) (-) 45.46 A2 51.5 1
NESC EXT. WIND (250C)(-) 20.11 A2 51.5 1
NESC EXT. ICE (250D)(-) 46.67 A2 51.5 1

Summary of Tubular X-Arm Usages by Load Case:

Load Case Maximum Tubular X-Arm Height Segment

Usage % Label AGL (ft) Number

NESC HEAVY (250B) 39.29 X1 51.5 4

NESC EXT. WIND (250C) 51.06 X1 51.5 4
NESC EXT. ICE (250D) 34.17 X1 51.5 4
NESC HEAVY (250B) (-) 35.86 X1 51.5 1
NESC EXT. WIND (250C)(-) 45.53 X1 51.5 1
NESC EXT. ICE (250D)(-) 31.81 X1 51.5 1

Summary of Brace Usages by Load Case:

Load Case Maximum Brace

Usage % Label

NESC HEAVY (250B) 28.85 BR1

NESC EXT. WIND (250C) 55.14 BR1
NESC EXT. ICE (250D) 20.77 BR1
NESC HEAVY (250B) (-) 25.56 BR2
NESC EXT. WIND (250C)(-) 53.80 BR1
NESC EXT. ICE (250D)(-) 18.54 BR2

Summary of Insulator Usages:

C1 Suspension 61.46 NESC EXT. ICE (250D)
C2 Suspension 61.46 NESC EXT. ICE (250D)
C3 Suspension 61.46 NESC EXT. ICE (250D)

Insulator Insulator Maximum Load Case Weight
Label Type Usage % (Ibs)
1 Clamp 8.87 NESC EXT. ICE (250D) 0.0

2 Clamp 8.87 NESC EXT. ICE (250D) 0.0

3 Clamp  12.77 NESC EXT. WIND (250C) 0.0

4 Clamp 2.78 NESC HEAVY (250B) 0.0

5 Clamp 2.78 NESC HEAVY (250B) 0.0

6 Clamp 2.78 NESC HEAVY (250B) 0.0

7 Clamp 2.78 NESC HEAVY (250B) 0.0

8 Clamp 2.78 NESC HEAVY (250B) 0.0

9 Clamp 2.78 NESC HEAVY (250B) 0.0

10 Clamp 2.78 NESC HEAVY (250B) 0.0

11 Clamp 2.78 NESC HEAVY (250B) 0.0
0.0

0.0

0.0

aaa

*** Weight of structure (lbs):
Weight of Braces: 700.3
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Weight of Tubular Davit Arms: 408.5

Weight of Tubular X-Arms: 557.1
Weight of Steel Poles: 17277.7
Weight of Suspensions: 150.0
Total: 19093.5

*** End of Report
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PLS-POLE
POLE AND FRAME ANALYSIS AND DESIGN
Copyright Power Line Systems 1999-2022

* ok X kX
ok X o X

Project Name : 21005.41 - Structure 6347.5
Project Notes: T-Mobile - CTNL463A
Project File : J:\Jobs\2100500.WI\41_CTNL463A_CT54XC775\05_Structural\Tower Analysis\Backup Documentation\Rev (2)\Calcs\PLS-Pole\005&006-23-22435-

60,90FT.POL
Date run : 4:24:46 PM Tuesday, February 28, 2023
by : PLS-POLE Version 17.50

Licensed to Centek Engineering Inc

Successfully performed nonlinear analysis

Load case "NESC EXT. WIND (250C)" uses loading method NESC 2023 which is still being tested and/or is a draft. Carefully check your results. ??
Load case "NESC EXT. WIND (250C)(-)" uses loading method NESC 2023 which is still being tested and/or is a draft. Carefully check your results. ??
The model has 2 warnings. ??

Modeling options:
Offset Arms from Pole/Mast: Yes
Offset Braces from Pole/Mast: Yes
Offset Guys from Pole/Mast: Yes
Offset Posts from Pole/Mast: Yes
Offset Strains from Pole/Mast: Yes
Use Alternate Convergence Process: No
Steel poles and tubular arms checked with ASCE/SEl 48-05

Default Modulus of Elasticity for Steel = 29000.00 (ksi)
Default Weight Density for Steel = 490.00 (lbs/ft"3)

Steel Pole Properties:
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Steel Pole Stock Length Default Base Shape Tip Base Taper Default Tubes Modulus of Weight  Shape Strength Distance
Ultimate Ultimate Texture
Property Number Embedded Plate Diameter Diameter Drag Elasticity Density At Check From
Trans. Long.
Label Length Coef. Override Override Base Type Tip
Load Load
(ft) (ft) (in) (in)(in/ft) (ksi) (Ibs/Tt"3) (ft)
(kips)  (kips)
005,006-23-22435-90FT 90.00 0 Yes 12F 27 37 0 1.6 3 tubes 0 0 Calculated 0.000
0.0000 0.0000
005,006-23-22435-60FT 60.00 0 Yes 12F 30.44 37 0 1.3 2 tubes 0 0 Calculated 0.000
0.0000 0.0000
Steel Tubes Properties:
Pole Tube Length Thickness Lap Lap Lap Gap or Yield Moment Cap. Tube Center of Calculated Tube Top Tube Bot. 1.5x Diam.
Actual
Property No. Length Factor Butt Offset Stress Override Weight Gravity Taper Diameter Diameter Lap Length
Overlap
(ft) (in) (fv) (in) (ksi) (ft-k) (lbs) (ft) (in/ft) (in) (in) (ft)
o
005,006-23-22435-90FT 1 30 0.25 0.000 0.000 0.000 65.000 0.000 2330 15.29 0.10972 27.00 30.29 3.724
0.000
005,006-23-22435-90FT 2 20 0.3125 0.000 0.000 0.000 65.000 0.000 2134 10.12 0.10972 30.42 32.61 3.998
0.000
005,006-23-22435-90FT 3 40 0.3125 0.000 0.000 0.000 65.000 0.000 4717 20.42 0.10972 32.61 37.00 0.000
0.000
Steel Tubes Properties:
Pole Tube Length Thickness Lap Lap Lap Gap or Yield Moment Cap. Tube Center of Calculated Tube Top Tube Bot. 1.5x Diam.
Actual
Property No. Length Factor Butt Offset Stress Override Weight Gravity Taper Diameter Diameter Lap Length
Overlap
(ft) (in) (fv) (in) (ksi) (ft-k) (lbs) (ft) (in/ft) (in) (in) (ft)
o
005,006-23-22435-60FT 1 20 0.3125 0.000 0.000 0.000 65.000 0.000 2135 10.12 0.10937 30.44 32.62 4.000
0.000
005,006-23-22435-60FT 2 40 0.3125 0.000 0.000 0.000 65.000 0.000 4718 20.42 0.10937 32.63 37.00 0.000
0.000
Base Plate Properties:
Pole Plate Plate Plate Plate Bend Line Hole Hole Steel Steel Bolt Bolt Num. Bolt Bolt
Property Diam. Shape Thick. Weight Length Diam. Shape Density Yield Diam. Pattern Of Cage X Cage Y
Override Stress Diam. Bolts Inertia Inertia
(in) (in) (Ibs) (in) (in) (lbs/ft"3) (ksi) (in) (in) (in”4)  (in™M4)
005,006-23-22435-60FT 40.000 4F 2.250 622 15.500 27.500 0 490.00 50.000 2.250 43.500 8 7541.29 7541.29
005,006-23-22435-90FT 40.000 4F 2.250 622 15.500 27.500 0 490.00 50.000 2.250 43.500 8 7541.29 7541.29

Base Plate Bolt Coordinates for Property '005,006-23-22435-90FT":
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Bolt X Bolt Y Bolt
Coord. Coord. Angle

(deg)
0.6034 0.7989 0
0.7989 0.6034 0

20 Base Hlate for [005,005-23-ZZ4=5-00FT"
Hale s ape: u} g
Fole shape: 1 2F
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Transverse (Y] Axis [in)

Base Plate Bolt Coordinates for Property '005,006-23-22435-60FT":

Bolt X Bolt Y Bolt
Coord. Coord. Angle

(deg)
0.6034 0.7989 0
0.7989 0.6034 0
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20 Base Hlate for [005,005-23-ZZ4Z5-6RFT"
Hale s ape: u} g
Fole shape: 1 2F
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Transverse (Y] Axis [in)

Steel Pole Connectivity:

Pole Tip Base X of Y of Z of Inclin. Inclin. Property  Attach. Base Embed % Embed C.
Label Joint Joint Base Base Base About X About Y Set Labels Connect Override Override
(fry (fo) (fr) (deg) (deg) (o)

LP 0 -7.75 0 0 0 005,006-23-22435-60FT 4 labels 0.00 0

RP 0 7.75 0 0 0 005,006-23-22435-90FT 13 labels 0.00 0

Relative Attachment Labels for Steel Pole "LP™":

Joint Distance From Global Z
Label Origin/Top Joint of Attach

o o
LP:-SW 1.50 0.00
LP:ARM 8.50 0.00
LP:B1 17.50 0.00
LP:B2 33.00 0.00
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Relative Attachment Labels for Steel Pole "RP™":

Joint Distance From Global zZ
Label Origin/Top Joint of Attach
(o (fo
RP:AN1 4.00 0.00
RP:AN2 10.00 0.00
RP:AN3 20.00 0.00
RP:AN4 30.00 0.00
RP:SW 31.50 0.00
RP:AN5 40.00 0.00
RP:ARM 38.50 0.00
RP:AN6 50.00 0.00
RP:B1 47 .50 0.00
RP:AN7 60.00 0.00
RP:B2 63.00 0.00
RP:AN8 70.00 0.00
RP:AN9 80.00 0.00
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Pole Steel Properties:

Element Joint Joint Rel. Outer Area T-Moment L-Moment D/t W/t Fy Fa T-Moment L-Moment

Centek Engineering Inc - 005&006-23-22435-60,90FT Page 5/52



Label Label Position Dist. Diam. Inertia Inertia Max . Min. Capacity Capacity
(ft) (in) (in"2) (inn4) (inn4) (ksi) (ksi) (ft-k) (fFt-k)

LP LP:t LP:t Ori 0.00 30.44 30.27 3516.35 3516.35 23.4 65.00 65.00 1251.54 1251.54

LP LP:SW LP:SW End 1.50 30.60 30.43 3574.11 3574.11 23.6 65.00 65.00 1265.28 1265.28

LP LP:SW LP:SW Ori 1.50 30.60 30.43 3574.11 3574.11 23.6 65.00 65.00 1265.28 1265.28

LP #LP:0 Tube 1 End 5.00 30.98 30.82 3711.33 3711.33 23.9 65.00 65.00 1297.62 1297.62

LP #LP:0 Tube 1 Ori 5.00 30.98 30.82 3711.33 3711.33 23.9 65.00 65.00 1297.62 1297.62

LP LP:ARM LP:ARM End 8.50 31.37 31.20 3852.03 3852.03 24.2 65.00 65.00 1330.38 1330.38

LP LP:ARM LP:ARM Ori 8.50 31.37 31.20 3852.03 3852.03 24.2 65.00 65.00 1330.38 1330.38

LP #LP:1 Tube 1 End 13.00 31.86 31.70 4038.09 4038.09 24.6 65.00 65.00 1373.09 1373.09

LP #LP:1 Tube 1 Ori 13.00 31.86 31.70 4038.09 4038.09 24.6 65.00 65.00 1373.09 1373.09

LP LP:B1 LP:Bl1 End 17.50 32.35 32.19 4230.04 4230.04 25.1 65.00 65.00 1416.48 1416.48

LP LP:B1 LP:Bl1 Ori 17.50 32.35 32.19 4230.04 4230.04 25.1 65.00 65.00 1416.48 1416.48

LP #LP:2 SpliceT End 20.00 32.62 32.47 4339.27 4339.27 25.3 65.00 65.00 1440.88 1440.88

LP #LP:2 SpliceT Ori 20.00 32.63 32.47 4339.27 4339.27 25.3 65.00 65.00 1440.88 1440.88

LP #LP:3 Tube 2 End 25.00 33.17 33.02 4563.32 4563.32 25.8 65.00 65.00 1490.30 1490.30

LP #LP:3 Tube 2 Ori 25.00 33.17 33.02 4563.32 4563.32 25.8 65.00 65.00 1490.30 1490.30

LP #LP:4 Tube 2 End 29.00 33.61 33.46 4748.02 4748.02 26.1 65.00 65.00 1530.43 1530.43

LP #LP:4 Tube 2 Ori 29.00 33.61 33.46 4748.02 4748.02 26.1 65.00 65.00 1530.43 1530.43

LP LP:B2 LP:B2 End 33.00 34.05 33.90 4937.64 4937.64 26.5 65.00 65.00 1571.10 1571.10

LP LP:B2 LP:B2 Ori 33.00 34.05 33.90 4937.64 4937.64 26.5 65.00 65.00 1571.10 1571.10

End 38.00 34.59 34.45 5181.67 5181.67 27.0 65.00 65.00 1622.68 1622.68
Ori 38.00 34.59 34.45 5181.67 5181.67 27.0 65.00 65.00 1622.68 1622.68
End 43.00 35.14 35.00 5433.62 5433.62 27.5 65.00 65.00 1675.10 1675.10
Ori 43.00 35.14 35.00 5433.62 5433.62 27.5 65.00 65.00 1675.10 1675.10
End 48.00 35.69 35.55 5693.61 5693.61 27.9 65.00 65.00 1728.35 1728.35
Ori 48.00 35.69 35.55 5693.61 5693.61 27.9 65.00 65.00 1728.35 1728.35
End 53.00 36.23 36.09 5961.75 5961.75 28.4 65.00 65.00 1782.44 1782.44
Ori 53.00 36.23 36.09 5961.75 5961.75 28.4 65.00 65.00 1782.44 1782.44
End 56.50 36.62 36.48 6154.38 6154.38 1820.79 1820.79
LP #LP:9 Tube 2 Ori 56.50 36.62 36.48 6154.38 6154.38 28.7 65.00 65.00 1820.79 1820.79
LP  LP:g LP:g End 60.00 37.00 36.86 6351.12 6351.12 29.0 65.00 65.00 1859.56 1859.56

RP RP:t RP:t Ori 0.00 27.00 21.50 1969.53 1969.53
RP RP:AN1 RP:AN1 End 4.00 27.44 21.86 2068.07 2068.07
RP RP:AN1 RP:AN1 Ori 4.00 27.44 21.86 2068.07 2068.07
RP #RP:10 Tube 1 End 7.00 27.77 22.12 2144.09 2144.09
RP #RP:10 Tube 1 Ori 7.00 27.77 22.12 2144.09 2144.09
RP RP:AN2 RP:AN2 End 10.00 28.10 22.38 2221.95 2221.95
RP RP:AN2 RP:AN2 Ori 10.00 28.10 22.38 2221.95 2221.95
RP #RP:11 Tube 1 End 15.00 28.65 22.83 2355.87 2355.87
RP #RP:11 Tube 1 Ori 15.00 28.65 22.83 2355.87 2355.87
RP RP:AN3 RP:AN3 End 20.00 29.19 23.27 2495.07 2495.07
RP RP:AN3 RP:AN3 Ori 20.00 29.19 23.27 2495.07 2495.07
RP #RP:12 Tube 1 End 25.00 29.74 23.71 2639.64 2639.64
RP #RP:12 Tube 1 Ori 25.00 29.74 23.71 2639.64 2639.64
RP RP:AN4 RP:AN4 End 30.00 30.29 24.15 2789.69 2789.69
RP RP:AN4 RP:AN4 Ori 30.00 30.42 30.25 3509.06 3509.06
RP RP:SW RP:SW End 31.50 30.58 30.41 3566.92 3566.92
RP RP:SW RP:SW Ori 31.50 30.58 30.41 3566.92 3566.92
RP #RP:13 Tube 2 End 35.00 30.97 30.80 3704.41 3704.41
RP #RP:13 Tube 2 Ori 35.00 30.97 30.80 3704.41 3704.41
RP RP:ARM RP:ARM End 38.50 31.35 31.19 3845.38 3845.38
RP RP:ARM RP:ARM Ori 38.50 31.35 31.19 3845.38 3845.38
RP RP:AN5 RP:AN5 End 40.00 31.51 31.35 3906.87 3906.87
RP RP:AN5 RP:AN5 Ori 40.00 31.51 31.35 3906.87 3906.87
RP #RP:14 Tube 2 End 43.75 31.93 31.76 4063.47 4063.47
RP #RP:14 Tube 2 Ori 43.75 31.93 31.76 4063.47 4063.47

26.3 65.00 65.00 790.24 790.24
26.7 65.00 65.00 816.51 816.51
26.7 65.00 65.00 816.51 816.51
27.1 65.00 65.00 836.49 836.49
27.1 65.00 65.00 836.49 836.49
27.4 65.00 65.00 856.71 856.71
27.4 65.00 65.00 856.71 856.71
28.0 65.00 65.00 890.95 890.95
28.0 65.00 65.00 890.95 890.95
28.6 65.00 65.00 925.86 925.86
28.6 65.00 65.00 925.86 925.86
29.2 65.00 65.00 961.44  961.44
29.2 65.00 65.00 961.44  961.44
29.8 65.00 65.05 998.48 998.48
23.4 65.00 65.00 1249.80 1249.80
23.5 65.00 65.00 1263.57 1263.57
23.5 65.00 65.00 1263.57 1263.57
23.9 65.00 65.00 1296.00 1296.00
23.9 65.00 65.00 1296.00 1296.00
24.2 65.00 65.00 1328.84 1328.84
24.2 65.00 65.00 1328.84 1328.84
24.3 65.00 65.00 1343.04 1343.04
24.3 65.00 65.00 1343.04 1343.04
24.7 65.00 65.00 1378.87 1378.87
24.7 65.00 65.00 1378.87 1378.87
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RP RP:Bl RP:B1 End 47.50 32.34 32.18 4224.20 4224.20
RP RP:Bl RP:B1 Ori 47.50 32.34 32.18 4224.20 4224.20
RP RP:AN6 RP:AN6 End 50.00 32.61 32.45 4333.67 4333.67
RP RP:AN6 RP:AN6 Ori 50.00 32.61 32.45 4333.67 4333.67
RP #RP:15 Tube 3 End 55.00 33.16 33.01 4558.26 4558.26
RP #RP:15 Tube 3 Ori 55.00 33.16 33.01 4558.26 4558.26
RP RP:AN7 RP:AN7 End 60.00 33.71 33.56 4790.48 4790.48
RP RP:AN7 RP:AN7 Ori 60.00 33.71 33.56 4790.48 4790.48
RP RP:B2 RP:B2 End 63.00 34.04 33.89 4933.52 4933.52
RP RP:B2 RP:B2 Ori 63.00 34.04 33.89 4933.52 4933.52
RP #RP:16 Tube 3 End 66.50 34.42 34.27 5103.98 5103.98
RP #RP:16 Tube 3 Ori 66.50 34.42 34.27 5103.98 5103.98
RP RP:AN8 RP:AN8 End 70.00 34.81 34.66 5278.31 5278.31
RP RP:AN8 RP:AN8 Ori 70.00 34.81 34.66 5278.31 5278.31
RP #RP:17 Tube 3 End 75.00 35.35 35.21 5534.18 5534.18
RP #RP:17 Tube 3 Ori 75.00 35.35 35.21 5534.18 5534.18
RP RP:AN9 RP:AN9 End 80.00 35.90 35.76 5798.18 5798.18
RP RP:AN9 RP:AN9 Ori 80.00 35.90 35.76 5798.18 5798.18
RP #RP:18 Tube 3 End 85.00 36.45 36.31 6070.45 6070.45
RP #RP:18 Tube 3 Ori 85.00 36.45 36.31 6070.45 6070.45
RP RP:g RP:g End 90.00 37.00 36.86 6351.12 6351.12

25.0 65.00 65.00 1415.17 1415.17
25.0 65.00 65.00 1415.17 1415.17
25.3 65.00 65.00 1439.63 1439.63
25.3 65.00 65.00 1439.63 1439.63
25.8 65.00 65.00 1489.19 1489.19
25.8 65.00 65.00 1489.19 1489.19
26.2 65.00 65.00 1539.58 1539.58
26.2 65.00 65.00 1539.58 1539.58
26.5 65.00 65.00 1570.22 1570.22
26.5 65.00 65.00 1570.22 1570.22
26.8 65.00 65.00 1606.35 1606.35
26.8 65.00 65.00 1606.35 1606.35
27.2 65.00 65.00 1642.89 1642.89
27.2 65.00 65.00 1642.89 1642.89
27.6 65.00 65.00 1695.80 1695.80
27.6 65.00 65.00 1695.80 1695.80
28.1 65.00 65.00 1749.55 1749.55
28.1 65.00 65.00 1749.55 1749.55
28.6 65.00 65.00 1804.13 1804.13
28.6 65.00 65.00 1804.13 1804.13
29.0 65.00 65.00 1859.56 1859.56

ejololojolololololooooolololooNoNoNa]
cjololojolololololojojoNolololoNoNoNoNoNo]

OO0OO0OO0O0000DO0OO0O0OO0OO0OOOOO0O0OO0Oo

Brace Properties:

Brace Stock Cross Length Depth Width Weight Unit Wt. Modulus Drag Strength Use Tension Compres. Net Design X-
Moment Z-Moment Unbraced Unbraced Texture
Property Number Section (1f Length of Coef. Check Steel Capacity Capacity Area Normal
of of Length Length
Label Area Unknown) Elasticity Type S.F. Stress
Inertia Inertia Ratio-X Ratio-Z
(in"2) (ft) (in) (in) (Ibs) (lbs/ft) (ksi) (Ibs) (Ibs) (in™2) (ksi) ann
4) (in™4)
SQUARE TUBE - 5 x 5 x 1/4 4.3 0 5 5 0 15.97 29000 1.6 Calculated Yes 0 0 3.443 50
16 16 0.5 0.5
Brace Connectivity:
Brace Origin End Brace Element
Label Label Label Property Type
Set

BR1 LP:B1 RP:B2 SQUARE TUBE - 5 x 5 x 1/4 Standard
BR2 LP:B2 RP:B1 SQUARE TUBE - 5 x 5 x 1/4 Standard

Tubular Davit Properties:

Davit Stock Steel Thickness Base Tip Taper Drag Modulus Geometry  Strength Vertical Tension Compres. Long. Yield Weight
Steel Texture
Property Number Shape Diameter Diameter Coef. of Check Capacity Capacity Capacity Capacity Stress Density
Shape
Label or Depth or Depth Elasticity Type Override
At End
(in) (in) (in) (in/ft) (ksi) (Ibs) (Ibs) (Ibs) (Ibs) (ksi)(Ibs/ft"3)
7.5FT ARM 8F 0.25 15 8 0 1.3 29000 1 point Calculated 0 0 0 0 65 0
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Intermediate Joints for Davit Property "7.5FT ARM":

Joint Horz. Vert.
Label Offset Offset

(ft) (ft)

Tubular Davit Arm Connectivity:

Davit Attach Davit Azimuth
Label Label Property

Set (deg)

Al LP:ARM 7_.5FT ARM 180

A2 RP:ARM 7_.5FT ARM 0

i
th

th

e
oh

150 -1po -ols po 0s0 1.p0 180

s
i il
Jun]

Longitudinal/Heorizontal {X) Axis

I =
T =

Transverse/Vertical () Axis

Tubular Davit Arm Steel Properties:

Element Joint Joint Rel. Outer Area V-Moment H-Moment D/t W/t

Label Label Position Dist. Diam. Inertia Inertia

(FY) (in) (in%2) (in™4)  (in™4)

Max .

Fy Fa V-Moment H-Moment
Min. Capacity Capacity

(ksi) (ksi)

(ft-k)

(ft-k)

Centek Engineering Inc - 005&006-23-22435-60,90FT
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65.00
65.00
65.00
65.00

65.00
65.00
65.00
65.00

7 65.00 65.00
.9 65.00 65.00
9 65.00
1

65.00

65.00
65.00

[cNoNoNe] [cNoNoNe]

[cjoNoNe] [cjoNoNo]
[cNeoNoNa] [cNeoNoNa]

Drag Geometry
Coef.

253.80
146.91
146.91

69.08

253.80
146.91
146.91

69.08

Strength Vertical
Check Capacity Capacity Capacity Yield

(Ibs)

Type

253.80
146.91
146.91

69.08

253.80
146.91

146.91
69.08

Trans.

(Ibs)

Long. Steel Weight Texture
Density
Stress Override

(Ibs) (ksi)(Ibs/Ft"3)

Al Al1:0 Origin 0.00 15.00 12.22 351.41 351.41

Al #A1:0 End 3.22 11.50 9.32 155.95 155.95

Al #A1:0 Origin 3.22 11.50 9.32 155.95 155.95

Al Al1l:T End 6.44 8.00 6.42 51.01 51.01

A2 A2:0 Origin 0.00 15.00 12.22 351.41 351.41

A2 #A2:0 End 3.22 11.50 9.32 155.95 155.95

A2 #A2:0 Origin 3.22 11.50 9.32 155.95 155.95

A2 A2:T End 6.44 8.00 6.42 51.01 51.01
Tubular X-Arm Properties:

Cross Arm Stock Steel Thickness Diameter Length Modulus

Property Number Shape or Depth of

Label Elasticity

(in) (in) (fv) (ksi)

001-X arm 8F 0.25 13 15.5 29000

1.3 1 point Calcul

Joints Relative to the Origin for Cross Arm Property "001-X arm":

Joint Offset
Label

Tubular X-Arm Connectivity:

X-Arm X-Arm Azimuth Slope Attach.
Label Property Labels
Set
(deg) (deg)
X1 001-X arm 0 0
X-Arm Connections for "X1'":
Attach Offset Connect Connection
Label At Code
(€)13) Type
X1:0 0.000 LP:ARM Fixed
X1:C2 7.750
X1:E 15.500 RP :ARM Fixed

Connects

3 connections

Centek Engineering Inc - 005&006-23-22435-60,90FT

ated
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s
il
Jun]

th

e
oh

150 -1po -ols po 0s0 1.p0 180

s
i il
Jun]

Longitudinal/Heorizontal {X) Axis

I =
T =

Transverse/Vertical () Axis

Tubular X-Arm Steel Properties:

Element Joint Joint Rel. Outer Area V-Moment H-Moment D/t W/t Fy Fa V-Moment H-Moment

Label Label Position Dist. Diam. Inertia Inertia Max . Min. Capacity Capacity
(ft) (in) (in"2) (inn4) (inn4) (ksi) (ksi) (ft-k) (ft-k)

X1  X1:0 Origin 0.00 13.00 10.56 226.99 226.99 0.00 17.4 65.00 65.00 189.16 189.16
X1 #sX1:0 End 3.88 13.00 10.56 226.99 226.99 0.00 17.4 65.00 65.00 189.16 189.16
X1 #sX1:0 Origin 3.88 13.00 10.56 226.99 226.99 0.00 17.4 65.00 65.00 189.16 189.16
X1 X1:C2 End 7.75 13.00 10.56 226.99 226.99 0.00 17.4 65.00 65.00 189.16 189.16
X1 X1:C2 Origin 7.75 13.00 10.56 226.99 226.99 0.00 17.4 65.00 65.00 189.16 189.16
X1 #sX1:1 End 11.63 13.00 10.56 226.99 226.99 0.00 17.4 65.00 65.00 189.16 189.16
X1 #sX1:1 Origin 11.63 13.00 10.56 226.99 226.99 0.00 17.4 65.00 65.00 189.16 189.16
X1  X1:E End 15.50 13.00 10.56 226.99 226.99 0.00 17.4 65.00 65.00 189.16 189.16

*** Insulator Data
Clamp Properties:

Label Stock Holding Hardware Notes
Number Capacity Capacity

(Ibs)  (Ibs)
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CLAMP 5e+04 0
Clamp Insulator Connectivity:

Clamp Structure Property Min. Required

Label And Tip Set Vertical Load
Attach (uplift)

(Ibs)

1 LP:Sw CLAMP No Limit
2 RP:SW CLAMP No Limit
3 RP:AN1 CLAMP No Limit
4 RP:AN2 CLAMP No Limit
5 RP:AN3 CLAMP No Limit
6 RP:AN4 CLAMP No Limit
7 RP:AN5 CLAMP No Limit
8 RP:AN6 CLAMP No Limit
9 RP:AN7 CLAMP No Limit
10 RP:AN8 CLAMP No Limit
11 RP:AN9 CLAMP No Limit

Suspension Properties:

Label Stock Length Weight Wind Tension Top Rect Top Rect Bot. Rect Bot. Rect Vert. Rect Vert. Rect Hardware Notes
Height Capacity

Number Area Capacity
(ft) (Ibs) (ft"2) (Ibs)

COND INS 4 50 2 3e+04

Suspension Insulator Connectivity:

Suspension Structure Tip Property Cond. 1 Cond. 1 Cond. 2 Cond. 2 Cond. 3 Cond. 3
Label Attach Label Set Minimum Maximum Minimum Maximum Minimum Maximum

Swing
(deg)
Cc1 AL:T C1 COND INS 0.00
c2 X1:C2 C2 COND INS 0.00
Cc3 A2:T C3 COND INS 0.00

Centek Engineering Inc - 005&006-23-22435-60,90FT

Cond. 4 Cond. 4 Min. Required
Minimum Maximum Vertical
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*** |oads Data

Loads from file:
22435._1ca

Insulator dead and wind loads are calculated by the program and are not included in the point loads printed below.

Loading Method Parameters:

Structure Height Summary (used for calculating

Z of ground for wind height adjust
Ground elevation shift
Z of ground with shift
Z of structure top (highest joint)
Structure height
Structure height above ground

Vector Load Cases:

0.00
0.00
0.00
90.00
90.00
90.00

(ft)
(ft)
(ft)
(ft)
(fo)

wind/ice adjust with height):
(ft) and structure Z coordinate that will be put

SF for
Guys
and

Cables

SF for

Non

Tubular

Arms

on the

SF for

Braces

J:\Jobs\2100500.WI\41_CTNL463A_CT54XC775\05_Structural\Tower Analysis\Backup Documentation\Rev (2)\Calcs\PLS-Pole\005&006-23-

centerline ground profile in PLS-CADD.

SF for

Insuls.

SF for

Hardware

SF For

Found.

Point

Loads

Wind/lIce

Model

Load Case Dead Wind SF for SF for SF for SF for SF for
Trans. Longit. Ice Ice Temperature Pole Pole
Description Load Area Steel Poles Wood Conc. Conc. Conc.
Wind Wind Thick. Density Deflection Deflection
Factor Factor Tubular Arms Poles ult. First Zero
Pressure Pressure Check Limit
and Towers Crack Tens.
(pst) (psT) (in) (1bs/ft"3) (deg F) % or (ft)
NESC HEAVY (250B) 1.5000 2.5000 1.00000 0.0000 0.0000 0.0000 0.0000
4 0 0.500 57.000 0.0 No Limit 0
NESC EXT. WIND (250C) 1.0000 1.0000 1.00000 0.0000 0.0000 0.0000 0.0000
37 0 0.000 57.000 60.0 No Limit 0
NESC EXT. ICE (250D) 1.0000 1.0000 1.00000 0.0000 0.0000 0.0000 0.0000
6.4 0 0.750 57.000 15.0 No Limit 0
NESC HEAVY (250B) (-) 1.5000 2.5000 1.00000 0.0000 0.0000 0.0000 0.0000
-4 0 0.500 57.000 0.0 No Limit 0
NESC EXT. WIND (250C)(-) 1.0000 1.0000 1.00000 0.0000 0.0000 0.0000 0.0000
-37 0 0.000 57.000 60.0 No Limit 0
NESC EXT. ICE (250D)(-) 1.0000 1.0000 1.00000 0.0000 0.0000 0.0000 0.0000
-6.4 0 0.750 57.000 15.0 No Limit 0

Point Loads for Load Case "NESC HEAVY (250B)":

Joint Vertical Transverse Longitudinal

Label Load Load Load
(Ibs) (Ibs) (Ibs)

LP:SW 2980.47 1720.01 0
Cl 17348.3 5741.25 0

C2 17348.3 5741.25 0

C3 17348.3 5741.25 0
RP:SW 2980.47 1720.01 0
RP:AN1 5612 1652 0
RP:AN2 1380 172 0

Load
Comment

Antennas
Coax

Centek Engineering Inc - 005&006-23-22435-60,90FT

1.0000

1.0000

1.0000

1.0000

1.0000

1.0000

1.0000

1.0000

1.0000

1.0000

1.0000

1.0000

1.0000

1.0000

1.0000

1.0000

1.0000

1.0000

1.0000

1.0000

1.0000

1.0000

1.0000

1.0000

1.0000

1.0000

1.0000

1.0000

1.0000

1.0000

1.0000

1.0000

1.0000

1.0000

1.0000

1.0000

14

14

14

14

14

14

loads
loads
loads
loads
loads

loads

Wind on All
NESC 2023
Wind on All
Wind on All
NESC 2023

Wind on All
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RP:AN3 1380 172 0 Coax
RP:AN4 1380 172 0 Coax
RP:AN5 1380 172 0 Coax
RP:AN6 1380 172 0 Coax
RP:AN7 1380 172 0 Coax
RP:AN8 1380 172 0 Coax
RP:AN9 1380 172 0 Coax

Detailed Pole Loading Data for Load Case ''NESC HEAVY (250B)":

Notes: Does not include loads from equipment, arms, guys, braces, etc. or user input loads.
Wind load is calculated for the undeformed shape of a pole.

Pole Top Bottom Section Section Section Outer Reynolds Drag Adjusted Adjusted Pole Pole Pole Ice Pole Ice Tran. Long.

Label Joint Joint Top Bottom Average Diameter Number Coef. Wind Ice Vert. Wind Vertical Wind Wind Wind
z Z Elevation Pressure Thickness Load Load Load Load Load Load

(fr) (fv) (fv) (in) (psf) (in) (Ibs) (lbs) (Ibs) (Ibs) (Ibs) (lbs)

LP LP:t LP:SW 60.00 58.50 59.25 30.520 1.44e+06 1.300 10.00 0.50 232.38 49.60 29.13 1.63 51.22 0.00
LP LP:SW 58.50 55.00 56.75 30.793 1.46e+06 1.300 10.00 0.50 547.14 116.76 68.59 3.79 120.55 0.00
LP LP:ARM 55.00 51.50 53.25 31.176 1.48e+06 1.300 10.00 0.50 554.01 118.21 69.44 3.79 122.01 0.00
LP LP:ARM 51.50 47.00 49.25 31.613 1.5e+06 1.300 10.00 0.50 722.40 154.12 90.53 4.88 159.00 0.00
LP LP:B1  47.00 42.50 44.75 32.105 1.52e+06 1.300 10.00 0.50 733.76 156.52 91.94 4.88 161.40 0.00
LP LP:B1 42_.50 40.00 41.25 32.488 1.54e+06 1.300 10.00 0.50 412.55 87.99 51.69 2.71 90.70 0.00
LP 40.00 35.00 37.50 32.898 1.56e+06 1.300 10.00 0.50 835.62 178.21 104.68 5.42 183.63 0.00
LP 35.00 31.00 33.00 33.391 1.58e+06 1.300 10.00 0.50 678.59 144.70 85.00 4.33 149.03 0.00
LP LP:B2 31.00 27.00 29.00 33.828 1.6e+06 1.300 10.00 0.50 687.57 146.60 86.11 4.33 150.93 0.00
LP LP:B2 27.00 22.00 24.50 34.320 1.62e+06 1.300 10.00 0.50 872.08 185.91 109.20 5.42 191.33 0.00
LP 22.00 17.00 19.50 34.867 1.65e+06 1.300 10.00 0.50 886.11 188.87 110.94 5.42 194.29 0.00
LP 17.00 12.00 14.50 35.414 1.68e+06 1.300 10.00 0.50 900.13 191.84 112.68 5.42 197.25 0.00
LP 12.00 7.00 9.50 35.961 1.7e+06 1.300 10.00 0.50 914.15 194.80 114.42 5.42 200.22 0.00
LP 7.00 3.50 5.25 36.426 1.72e+06 1.300 10.00 0.50 648.25 138.12 81.13 3.79 141.91 0.00
LP LP:g 3.50 0.00 1.75 36.809 1.74e+06 1.300 10.00 0.50 655.12 139.57 81.98 3.79 143.37 0.00
RP  RP:t RP:AN1 90.00 86.00 88.00 27.219 1.29e+06 1.600 10.00 0.50 442.62 145.18 69.29 5.33 150.51 0.00
RP RP:AN1 86.00 83.00 84.50 27.603 1.31e+06 1.600 10.00 0.50 336.69 110.42 52.70 4.00 114.42 0.00
RP RP:AN2 83.00 80.00 81.50 27.933 1.32e+06 1.600 10.00 0.50 340.74 111.74 53.33 4.00 115.74 0.00
RP RP:AN2 80.00 75.00 77.50 28.372 1.34e+06 1.600 10.00 0.50 576.91 189.15 90.28 6.67 195.82 0.00
RP RP:AN3 75.00 70.00 72.50 28.920 1.37e+06 1.600 10.00 0.50 588.16 192.81 92.02 6.67 199.48 0.00
RP RP:AN3 70.00 65.00 67.50 29.469 1.4e+06 1.600 10.00 0.50 599.42 196.47 93.77 6.67 203.14 0.00
RP RP:AN4 65.00 60.00 62.50 30.017 1.42e+06 1.600 10.00 0.50 610.67 200.13 95.51 6.67 206.79 0.00
RP RP:AN4 RP:SW 60.00 58.50 59.25 30.499 1.44e+06 1.600 10.00 0.50 232.21 61.00 29.11 2.00 63.00 0.00
RP RP:SW 58.50 55.00 56.75 30.773 1.46e+06 1.600 10.00 0.50 546.79 143.62 68.54 4.67 148.28 0.00
RP RP:ARM  55.00 51.50 53.25 31.157 1.48e+06 1.600 10.00 0.50 553.68 145.41 69.40 4.67 150.08 0.00
RP RP:ARM RP:AN5 51.50 50.00 50.75 31.432 1.49e+06 1.600 10.00 0.50 239.40 62.87 30.00 2.00 64.87 0.00
RP RP:AN5 50.00 46.25 48.13 31.720 1.5e+06 1.600 10.00 0.50 604.04 158.61 75.70 5.00 163.61 0.00
RP RP:B1  46.25 42.50 44.38 32.131 1.52e+06 1.600 10.00 0.50 611.96 160.66 76.68 5.00 165.66 0.00
RP RP:B1 RP:AN6 42.50 40.00 41.25 32.474 1.54e+06 1.600 10.00 0.50 412.37 108.25 51.66 3.33 111.59 0.00
RP RP:AN6 40.00 35.00 37.50 32.885 1.56e+06 1.600 10.00 0.50 835.29 219.25 104.64 6.67 225.91 0.00
RP RP:AN7 35.00 30.00 32.50 33.434 1.58e+06 1.600 10.00 0.50 849.35 222.91 106.38 6.67 229.57 0.00
RP RP:AN7 RP:B2 30.00 27.00 28.50 33.873 1.6e+06 1.600 10.00 0.50 516.37 135.50 64.67 4.00 139.50 0.00
RP RP:B2 27.00 23.50 25.25 34.230 1.62e+06 1.600 10.00 0.50 608.83 159.75 76.24 4.67 164.41 0.00
RP RP:AN8 23.50 20.00 21.75 34.614 1.64e+06 1.600 10.00 0.50 615.72 161.54 77.10 4.67 166.21 0.00
RP RP:AN8 20.00 15.00 17.50 35.080 1.66e+06 1.600 10.00 0.50 891.56 233.88 111.62 6.67 240.55 0.00
RP RP:AN9 15.00 10.00 12.50 35.628 1.69e+06 1.600 10.00 0.50 905.63 237.54 113.37 6.67 244.20 0.00
RP RP:AN9 10.00 5.00 7.50 36.177 1.71e+06 1.600 10.00 0.50 919.70 241.19 115.11 6.67 247.86 0.00
RP RP:g 5.00 0.00 2.50 36.726 1.74e+06 1.600 10.00 0.50 933.76 244.85 116.86 6.67 251.52 0.00

Point Loads for Load Case "NESC EXT. WIND (250C)":
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Joint Vertical Transverse Longitudinal Load

Label

L
a

oad
bs)

Load

(

Load Comment
1bs)

RP:AN9

Detailed Pole Loading Data for Load Case "NESC EXT. WIND (250C)":

Antennas
Coax
Coax
Coax
Coax
Coax
Coax
Coax
Coax

[cjolololololololooNoloNoNo}

Notes: Does not include loads from equipment, arms, guys, braces, etc. or user input loads.
Wind load is calculated for the undeformed shape

Pole
Label

Top
Joint

Bottom Section Section

Joint

Top

Bottom
Z

Section
Average Di
Elevation

(fo)

Outer
ameter

of a pole.

Reynolds

Drag Adjusted Adjusted

Number Coef.

Wind
Pressure
(pst)

Ice
Thickness

(in)

Pole Pole Ice Pole Ice

Wind Vertical

Wind
Load
(lbs)

Tran.
Wind
Load

(1bs)

Long.
Wind
Load

(1bs)

Centek

LP:-SW

LP:ARM

LP:B1

LP:B2

RP:t
RP:AN1

RP:AN2

RP:AN3

RP:AN4
RPzSW

RP zARM
RP:AN5

RP:B1
RP:AN6

LP:B2

LP:g
RP:AN1

RP:AN2
RP:AN3

RP:AN4
RPzSW

RP zARM
RP:AN5

RP:B1
RP:AN6

Engineering Inc - 005&006-23-22435-60,90FT

30.520
30.793
31.176
31.613
32.105
32.488
32.898
33.391
33.828
34.320
34.867
35.414
35.961
36.426
36.809
27.219
27.603
27.933
28.372
28.920
29.469
30.017
30.499
30.773
31.157
31.432
31.720
32.131
32.474
32.885

2.72e+06
2.75e+06
2.78e+06
2.82e+06
2.86e+06

2.9e+06
2.93e+06
2.98e+06
3.02e+06
3.06e+06
3.11e+06
3.16e+06
3.21e+06
3.25e+06
3.28e+06
2.43e+06
2.46e+06
2.49e+06
2.53e+06
2.58e+06
2.63e+06
2.68e+06
2.72e+06
2.75e+06
2.78e+06

2.8e+06
2.83e+06
2.87e+06

2.9e+06
2.93e+06

0.00

556.86

Load Load

(lbs) (lbs)
135.44 0.00
318.87 0.00
322.83 0.00
420.90 0.00
427 .45 0.00
240.30 0.00
486.67 0.00
395.16 0.00
400.34 0.00
507.71 0.00
515.80 0.00
523.89 0.00
531.98 0.00
377.20 0.00
381.16 0.00
322.13 0.00
245.01 0.00
247 .93 0.00
419.71 0.00
427 .82 0.00
435.94 0.00
444 .05 0.00
135.35 0.00
318.67 0.00
322.64 0.00
139.49 0.00
351.93 0.00
356.49 0.00
240.20 0.00
486.48 0.00

486.48

0.00
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RP
RP
RP
RP
RP
RP
RP
RP

RP:AN7
RP:AN7 RP:B2
RP:B2
RP:AN8
RP:AN8
RP:AN9
RP:AN9
RP:g

35.00
30.00
27.00
23.50
20.00
15.00
10.00

5.00

30.00
27.00
23.50
20.00
15.00
10.00

5.00

0.00

Point Loads for Load Case '"NESC EXT.

Joint Vertical Transverse Longitudinal

Label

Load
(Ibs)

Load
(Ibs)

(

32.50 33.434
28.50 33.873
25.25 34.230
21.75 34.614
17.50 35.080
12.50 35.628
7.50 36.177
2.50 36.726

ICE (250D)":

Load

Load Comment

Ibs)

4256.16
18005.1
18005.1
18005.1
4256.16
4374
1275
1275
1275
1275
1275
1275
1275
1275

1240.78
3726.95
3726.95
3726.95
1240.78
1158
114

114

114

114

114

114

114

114

[cjolololololololooNoloNoNo}

Antennas
Coax
Coax
Coax
Coax
Coax
Coax
Coax
Coax

Detailed Pole Loading Data for Load Case 'NESC EXT. ICE

2.98e+06
3.02e+06
3.05e+06
3.09e+06
3.13e+06
3.18e+06
3.23e+06
3.28e+06

(250D)"':

1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000

35.50
35.50
35.50
35.50
35.50
35.50
35.50
35.50

[e}eleololoNoNoNa]

[e}eoloNoloNoNoNa]
[cjololojoNoNoNe]

566.24
344 .24
405.88
410.48
594 .37
603.75
613.13
622.51

Notes: Does not include loads from equipment, arms, guys, braces, etc. or user input loads.
Wind load is calculated for the undeformed shape

Pole
Label

Top Bottom Section Section

Joint Joint

Top

Bottom
Z

Section
Average
Elevation

(fo)

Outer
Diameter

of a pole.

Reynolds

Drag Adjusted Adjusted
Number Coef.

Wind
Pressure
(pst)

Ice
Thickness

(in)

494 .60 0.00
300.65 0.00
354 .46 0.00
358.43 0.00
518.94 0.00
527.06 0.00
535.18 0.00
543.29 0.00

[e}elcloloNoNoNa]

[e}eoloNoloNoNoNa]
[ejolololoNoNoNo]

Pole Pole Ice Pole Ice

Wind Vertical
Load Load

(Ibs)  (Ibs)

Wind
Load
(lbs)

494.60
300.65
354 .46
358.43
518.94
527.06
535.18
543.29

Tran.
Wind
Load

(1bs)

[e}eoloNoloNoNoNa]
[ejololojoNoNoNe]
[e}eleololoNoNoNa]

Long.
Wind
Load

(1bs)

RP

LP:t LP:SW

LP-SW
LP:ARM

LP:ARM
LP:B1

LP:B1

LP:B2
LP:B2

LP:g
RP:t RP:AN1
RP:-AN1
RP:-AN2
RP:AN2

30.520
30.793
31.176
31.613
32.105
32.488
32.898
33.391
33.828
34.320
34.867
35.414
35.961
36.426
36.809
27.219
27.603
27.933
28.372

Centek Engineering Inc - 005&006-23-22435-60,90FT

1.16e+06
1.17e+06
1.18e+06

1.2e+06
1.22e+06
1.23e+06
1.25e+06
1.26e+06
1.28e+06

1.3e+06
1.32e+06
1.34e+06
1.36e+06
1.38e+06
1.39e+06
1.03e+06
1.05e+06
1.06e+06
1.07e+06

0.75

384.61

129.88
92.05
92.97
98.04
74.51
75.36

127.47

0.00
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RP:AN3

RP:AN4
RPzSW

RP zARM
RP:AN5

RP:B1
RP:AN6

RP:AN7
RP:B2

RP:AN8

RP:AN9

RP:AN3

RP:AN4
RPzSW

RP zARM
RP:AN5

RP:B1
RP:AN6

RP:AN7
RP:B2

RP:AN8
RP:AN9

RP:g

75.00
70.00
65.00
60.00
58.50
55.00
51.50
50.00
46.25
42.50
40.00
35.00
30.00
27.00
23.50
20.00
15.00
10.00

5.00

70.00
65.00
60.00
58.50
55.00
51.50
50.00
46.25
42.50
40.00
35.00
30.00
27.00
23.50
20.00
15.00
10.00

5.00

0.00

72.50
67.50
62.50
59.25
56.75
53.25
50.75
48.13
44 .38
41.25
37.50
32.50
28.50
25.25
21.75
17.50
12.50
7.50
2.50

28.920
29.469
30.017
30.499
30.773
31.157
31.432
31.720
32.131
32.474
32.885
33.434
33.873
34.230
34.614
35.080
35.628
36.177
36.726

Point Loads for Load Case ""NESC HEAVY (250B) (-)'":

Joint Vertical Transverse Longitudinal

(

Load

Load Comment

Ibs)

Label Load Load
(Ibs) (Ibs)

LP:SW 2980.47 -1720.01
Cl 17348.3 -5741.25

C2 17348.3 -5741.25

C3 17348.3 -5741.25
RP:SW 2980.47 -1720.01
RP:AN1 5612 -1652
RP:AN2 1380 -172
RP:AN3 1380 -172
RP:AN4 1380 -172
RP:AN5 1380 -172
RP:AN6 1380 -172
RP:AN7 1380 -172
RP:AN8 1380 -172
RP:AN9 1380 -172

Detailed Pole Loading Data for Load Case 'NESC HEAVY (250B) (-)":

[cjolololololololooNoloNoNo}

Antennas
Coax
Coax
Coax
Coax
Coax
Coax
Coax
Coax

1.1e+06
1.12e+06
1.14e+06
1.16e+06
1.17e+06
1.18e+06
1.19e+06

1.2e+06
1.22e+06
1.23e+06
1.25e+06
1.27e+06
1.28e+06

1.3e+06
1.31e+06
1.33e+06
1.35e+06
1.37e+06
1.39e+06

1.600
1.600
1.600
1.600
1.600
1.600
1.600
1.600
1.600
1.600
1.600
1.600
1.600
1.600
1.600
1.600
1.600
1.600
1.600

[eNolololoNololololololoNooNoNoNoNoNo)

QN oNoNoNoN N N N RN NoNoNe)NoNe) N e)Ne Ne)l
ABADMDADADADADADADLDADDADMDMDDDDD

0.75
0.75
0.75
0.75
0.75
0.75
0.75
0.75
0.75
0.75
0.75
0.75
0.75
0.75
0.75
0.75
0.75
0.75
0.75

392.11
399.61
407.12
154.80
364.52
369.12
159.60
402.70
407 .97
274.91
556.86
566.24
344 .24
405.88
410.48
594 .37
603.75
613.13
622.51

Notes: Does not include loads from equipment, arms, guys, braces, etc. or user input loads.
Wind load is calculated for the undeformed shape

Pole
Label

Top Bottom Section Section

Joint

Joint

Top

Bottom
Z

Section
Average
Elevation

(fo)

Outer
Diameter

of a pole.

Reynolds

Drag Adjusted Adjusted

Number Coef.

Wind
Pressure
(pst)

Ice
Thickness

(in)

129.81
132.15
134.49
40.96
96.40
97.55
42.16
106.32
107.63
72.49
146.73
149.07
90.57
106.73
107.87
156.09
158.44
160.78
163.12

OO0 PROOOOONMWMMONOOO

CDOOORRAWOOWADMRIMAROOO
DAADMDAODDNOOOMDONDD

Ice Pole Ice Tran.

Wind Wind
Load Load

(Ibs)  (lbs)

[eleolololoNoloololololoooNoNoNoNoNo)
[ejololololoJololololojojooNoNoNoNoNo}]
OO0OO0OO0OO0000O0O0OO0O0OO0OOOOOOO0

Long.
Wind
Load

(1bs)

LP:t
LP:-SW

LP:ARM

LP:B1

LP-SW

LP:ARM

LP:B1

30.520
30.793
31.176
31.613
32.105
32.488
32.898
33.391

Centek Engineering Inc - 005&006-23-22435-60,90FT

1.44e+06
1.46e+06
1.48e+06

1.5e+06
1.52e+06
1.54e+06
1.56e+06
1.58e+06

0.50

678.59

123.41 138.03
125.75 140.65
128.09 143.27
39.04 43.67
91.92 102.81
93.07 104.10
40.24 45.01
101.52 113.54
102.83 115.02
69.29 77.50
140.33 156.96
142.67 159.58
86.73 97.00
102.25 114.36
103.39 115.64
149.69 167.43
152.03 170.05
154.38 172.67
156.72 175.29
Pole Pole
Wind Vertical
Load Load
(lbs) (lbs)
49.60 29.13
116.76 68.59
118.21 69.44
154.12 90.53
156.52 91.94
87.99 51.69
178.21 104.68
144.70 85.00

4.33 -149.03

0.00
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LP:B2

RP:t
RP:AN1

RP:AN2

RP:AN3

RP:AN4
RPzSW

RP zARM
RP:AN5

RP:B1
RP:AN6

RP:AN7
RP:B2

RP:AN8

RP:AN9

LP:B2

LP:g
RP:AN1

RP:AN2
RP:AN3

RP:AN4
RPzSW

RP zARM
RP:AN5

RP:B1
RP:AN6

RP:AN7
RP:B2

RP:AN8
RP:AN9

RP:g

31.00
27.00
22.00
17.00
12.00

7.00

3.50
90.00
86.00
83.00
80.00
75.00
70.00
65.00
60.00
58.50
55.00
51.50
50.00
46.25
42.50
40.00
35.00
30.00
27.00
23.50
20.00
15.00
10.00

5.00

27.00
22.00
17.00
12.00

7.00

3.50

0.00
86.00
83.00
80.00
75.00
70.00
65.00
60.00
58.50
55.00
51.50
50.00
46.25
42.50
40.00
35.00
30.00
27.00
23.50
20.00
15.00
10.00

5.00

0.00

29.00
24.50
19.50
14.50
9.50
5.25
1.75
88.00
84.50
81.50
77.50
72.50
67.50
62.50
59.25
56.75
53.25
50.75
48.13
44 .38
41.25
37.50
32.50
28.50
25.25
21.75
17.50
12.50
7.50
2.50

33.828
34.320
34.867
35.414
35.961
36.426
36.809
27.219
27.603
27.933
28.372
28.920
29.469
30.017
30.499
30.773
31.157
31.432
31.720
32.131
32.474
32.885
33.434
33.873
34.230
34.614
35.080
35.628
36.177
36.726

Point Loads for Load Case "NESC EXT. WIND (250C)(-)":

Joint Vertical Transverse Longitudinal Load
Label Load Load Load Comment
(Ibs) (Ibs) (Ibs)

LP:-SW 775.2 -2224.61 0

Cl 7240.76 -11144.9 0

C2 7240.76 -11144.9 0

C3 7240.76 -11144.9 0

RP:-SW 775.2 -2224.61 0
RP:AN1 3001 -5633 0 Antennas
RP:AN2 374 -561 0 Coax
RP:AN3 374 -561 0 Coax
RP:AN4 374 -561 0 Coax
RP:AN5 374 -561 0 Coax
RP:AN6 374 -561 0 Coax
RP:AN7 374 -561 0 Coax
RP:AN8 374 -561 0 Coax
RP:-AN9 374 -561 0 Coax

1.6e+06
1.62e+06
1.65e+06
1.68e+06

1.7e+06
1.72e+06
1.74e+06
1.29e+06
1.31e+06
1.32e+06
1.34e+06
1.37e+06

1.4e+06
1.42e+06
1.44e+06
1.46e+06
1.48e+06
1.49e+06

1.5e+06
1.52e+06
1.54e+06
1.56e+06
1.58e+06

1.6e+06
1.62e+06
1.64e+06
1.66e+06
1.69e+06
1.71e+06
1.74e+06

1.300
1.300
1.300
1.300
1.300
1.300
1.300
1.600
1.600
1.600
1.600
1.600
1.600
1.600
1.600
1.600
1.600
1.600
1.600
1.600
1.600
1.600
1.600
1.600
1.600
1.600
1.600
1.600
1.600
1.600

Detailed Pole Loading Data for Load Case '"NESC EXT. WIND (250C)(-)":

10.00
10.00
10.00
10.00
10.00
10.00
10.00
10.00
10.00
10.00
10.00
10.00
10.00
10.00
10.00
10.00
10.00
10.00
10.00
10.00
10.00
10.00
10.00
10.00
10.00
10.00
10.00
10.00
10.00
10.00

687.57
872.08
886.11
900.13
914.15
648.25
655.12
442 .62
336.69
340.74
576.91
588.16
599 .42
610.67
232.21
546.79
553.68
239.40
604.04
611.96
412.37
835.29
849.35
516.37
608.83
615.72
891.56
905.63
919.70
933.76

[ejolololololololololoololololololooolololoNololoNoNoNoNa)

[ejololololololololololooloolololoooolololololoNoNoNoNo)
UuuauuuuuuaaaaaaaaaaaUoaaaaaaaadaad

Notes: Does not include loads from equipment, arms, guys, braces, etc. or user input loads.
Wind load is calculated for the undeformed shape of a pole.

Pole
Label

Centek

Top Bottom Section Section
Top Bottom

Joint

Joint

Section
Average Di

Engineering Inc - 005&006-23-22435-60,90FT

Outer
ameter

Reynolds

Drag Adjusted Adjusted Pole

Number Coef.

Wind

Ice Vert.

146.60
185.91
188.87
191.84
194.80
138.12
139.57
145.18
110.42
111.74
189.15
192.81
196.47
200.13
61.00
143.62
145.41
62.87
158.61
160.66
108.25
219.25
222.91
135.50
159.75
161.54
233.88
237.54
241.19
244 .85

86.11
109.20
110.94
112.68
114.42

81.13

81.98

69.29

52.70

53.33

90.28

92.02

93.77

95.51

29.11

68.54

69.40

30.00

75.70

76.68

51.66
104.64
106.38

64.67

76.24

77.10
111.62
113.37
115.11
116.86

Pole Pole Ice Pole
Wind Vertical

4.33
5.42
5.42
5.42
5.42
3.79
3.79
5.33
4.00
4.00
6.67
6.67
6.67
6.67
2.00
4.67
4.67
2.00
5.00
5.00
3.33
6.67
6.67
4.00
4.67
4.67
6.67
6.67
6.67
6.67

Ice
Wind

-150.93 0.00
-191.33 0.00
-194.29 0.00
-197.25 0.00
-200.22 0.00
-141.91 0.00
-143.37 0.00
-150.51 0.00
-114.42 0.00
-115.74 0.00
-195.82 0.00
-199.48 0.00
-203.14 0.00
-206.79 0.00
-63.00 0.00
-148.28 0.00
-150.08 0.00
-64.87 0.00
-163.61 0.00
-165.66 0.00
-111.59 0.00
-225.91 0.00
-229.57 0.00
-139.50 0.00
-164.41 0.00
-166.21 0.00
-240.55 0.00
-244_.20 0.00
-247.86 0.00
-251.52 0.00

Tran. Long.
Wind Wind
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Z Elevation

(fo)

(fo)

Pressure Thickness

(pst)

(in)

Load
(lbs)

Load
(lbs)

LP:-SW

LP:ARM

LP:B1

LP:B2

RP:t
RP:AN1

RP:AN2

RP:AN3

RP:AN4
RPzSW

RP zARM
RP:AN5

RP:B1
RP:AN6

RP:AN7
RP:B2

RP:AN8

RP:AN9

LP:B2

LP:g
RP:AN1

RP:AN2
RP:AN3

RP:AN4
RPzSW

RP zARM
RP:AN5

RP:B1
RP:ANG6

RP:AN7
RP:B2

RP:AN8
RP:AN9

RP:g

5.00

0.00

Point Loads for Load Case '""NESC EXT.

2.50

30.520
30.793
31.176
31.613
32.105
32.488
32.898
33.391
33.828
34.320
34.867
35.414
35.961
36.426
36.809
27.219
27.603
27.933
28.372
28.920
29.469
30.017
30.499
30.773
31.157
31.432
31.720
32.131
32.474
32.885
33.434
33.873
34.230
34.614
35.080
35.628
36.177
36.726

ICE (250D)(-)":

Joint Vertical Transverse Longitudinal

Label

(

Load
1bs)

Load
Comment

Load Load
(Ibs) (Ibs)
4256.16 -1240.78
18005.1 -3726.95
18005.1 -3726.95
18005.1 -3726.95
4256.16 -1240.78
4374 -1158
1275 -114
1275 -114
1275 -114
1275 -114
1275 -114

[eNoNololoNololololoNo]

Antennas
Coax
Coax
Coax
Coax
Coax

Centek Engineering Inc - 005&006-23-22435-60,90FT

2.72e+06
2.75e+06
2.78e+06
2.82e+06
2.86e+06

2.9e+06
2.93e+06
2.98e+06
3.02e+06
3.06e+06
3.11e+06
3.16e+06
3.21e+06
3.25e+06
3.28e+06
2.43e+06
2.46e+06
2.49e+06
2.53e+06
2.58e+06
2.63e+06
2.68e+06
2.72e+06
2.75e+06
2.78e+06

2.8e+06
2.83e+06
2.87e+06

2.9e+06
2.93e+06
2.98e+06
3.02e+06
3.05e+06
3.09e+06
3.13e+06
3.18e+06
3.23e+06
3.28e+06

0.00

622.51

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

-135.44
-318.87
-322.83
-420.90
-427 .45
-240.30
-486.67
-395.16
-400.34
-507.71
-515.80
-523.89
-531.98
-377.20
-381.16
-322.13
-245.01
-247.93
-419.71
-427.82
-435.94
-444 05
-135.35
-318.67
-322.64
-139.49
-351.93
-356.49
-240.20
-486.48
-494 .60
-300.65
-354.46
-358.43
-518.94
-527.06
-535.18
-543.29

0.00
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RP:AN7 1275 -114 0 Coax
RP:AN8 1275 -114 0 Coax
RP:AN9 1275 -114 0 Coax
Detailed Pole Loading Data for Load Case 'NESC EXT. ICE (250D)(-)":

Notes: Does not include loads from equipment, arms, guys, braces, etc. or user input loads.
Wind load is calculated for the undeformed shape of a pole.

Pole Top Bottom Section Section Section Outer Reynolds Drag Adjusted Adjusted Pole Pole Pole Ice Pole Ice Tran. Long.

Label Joint Joint Top Bottom Average Diameter Number Coef. Wind Ice Vert. Wind Vertical Wind Wind Wind
z Z Elevation Pressure Thickness Load Load Load Load Load Load

(fr) (fv) (fv) (in) (psf) (in) (Ibs) (lbs) (Ibs) (Ibs) (Ibs) (lbs)

LP LP:t LP:SW 60.00 58.50 59.25 30.520 1.16e+06 1.300 6.40 0.75 154.92 31.74 43.70 1.56 -33.30 0.00
LP LP:SW 58.50 55.00 56.75 30.793 1.17e+06 1.300 6.40 0.75 364.76 74.73 102.88 3.64 -78.37 0.00
LP LP:ARM  55.00 51.50 53.25 31.176 1.18e+06 1.300 6.40 0.75 369.34 75.66 104.16 3.64 -79.30 0.00
LP LP:ARM 51.50 47.00 49.25 31.613 1.2e+06 1.300 6.40 0.75 481.60 98.65 135.80 4.68 -103.33 0.00
LP LP:B1  47.00 42.50 44.75 32.105 1.22e+06 1.300 6.40 0.75 489.17 100.18 137.91 4.68 -104.86 0.00
LP LP:B1 42_.50 40.00 41.25 32.488 1.23e+06 1.300 6.40 0.75 275.03 56.32 77.53 2.60 -58.92 0.00
LP 40.00 35.00 37.50 32.898 1.25e+06 1.300 6.40 0.75 557.08 114.06 157.02 5.20 -119.26 0.00
LP 35.00 31.00 33.00 33.391 1.26e+06 1.300 6.40 0.75 452.40 92.62 127.49 4.16 -96.78 0.00
LP LP:B2 31.00 27.00 29.00 33.828 1.28e+06 1.300 6.40 0.75 458.38 93.83 129.17 4.16 -97.99 0.00
LP LP:B2 27.00 22.00 24.50 34.320 1.3e+06 1.300 6.40 0.75 581.39 118.99 163.81 5.20 -124.19 0.00
LP 22.00 17.00 19.50 34.867 1.32e+06 1.300 6.40 0.75 590.74 120.89 166.42 5.20 -126.09 0.00
LP 17.00 12.00 14.50 35.414 1.34e+06 1.300 6.40 0.75 600.09 122.78 169.03 5.20 -127.99 0.00
LP 12.00 7.00 9.50 35.961 1.36e+06 1.300 6.40 0.75 609.44 124.68 171.64 5.20 -129.88 0.00
LP 7.00 3.50 5.25 36.426 1.38e+06 1.300 6.40 0.75 432.17 88.40 121.70 3.64 -92.05 0.00
LP LP:g 3.50 0.00 1.75 36.809 1.39e+06 1.300 6.40 0.75 436.75 89.33 122.98 3.64 -92.97 0.00
RP  RP:t RP:AN1 90.00 86.00 88.00 27.219 1.03e+06 1.600 6.40 0.75 295.08 92.92 103.93 5.12 -98.04 0.00
RP RP:AN1 86.00 83.00 84.50 27.603 1.05e+06 1.600 6.40 0.75 224.46 70.67 79.05 3.84 -74.51 0.00
RP RP:AN2 83.00 80.00 81.50 27.933 1.06e+06 1.600 6.40 0.75 227.16 71.52 79.99 3.84 -75.36 0.00
RP RP:AN2 80.00 75.00 77.50 28.372 1.07e+06 1.600 6.40 0.75 384.61 121.07 135.41 6.40 -127.47 0.00
RP RP:AN3 75.00 70.00 72.50 28.920 1.1e+06 1.600 6.40 0.75 392.11 123.41  138.03 6.40 -129.81 0.00
RP RP:AN3 70.00 65.00 67.50 29.469 1.12e+06 1.600 6.40 0.75 399.61 125.75 140.65 6.40 -132.15 0.00
RP RP:AN4 65.00 60.00 62.50 30.017 1.14e+06 1.600 6.40 0.75 407.12 128.09 143.27 6.40 -134.49 0.00
RP RP:AN4 RP:SW 60.00 58.50 59.25 30.499 1.16e+06 1.600 6.40 0.75 154.80 39.04 43.67 1.92 -40.96 0.00
RP RP:SW 58.50 55.00 56.75 30.773 1.17e+06 1.600 6.40 0.75 364.52 91.92 102.81 4.48 -96.40 0.00
RP RP:ARM  55.00 51.50 53.25 31.157 1.18e+06 1.600 6.40 0.75 369.12 93.07 104.10 4.48 -97.55 0.00
RP RP:ARM RP:AN5 51.50 50.00 50.75 31.432 1.19e+06 1.600 6.40 0.75 159.60 40.24 45.01 1.92 -42.16 0.00
RP RP:AN5 50.00 46.25 48.13 31.720 1.2e+06 1.600 6.40 0.75 402.70 101.52 113.54 4.80 -106.32 0.00
RP RP:B1  46.25 42.50 44.38 32.131 1.22e+06 1.600 6.40 0.75 407.97 102.83 115.02 4.80 -107.63 0.00
RP RP:B1 RP:AN6 42.50 40.00 41.25 32.474 1.23e+06 1.600 6.40 0.75 274.91 69.29 77.50 3.20 -72.49 0.00
RP RP:AN6 40.00 35.00 37.50 32.885 1.25e+06 1.600 6.40 0.75 556.86 140.33 156.96 6.40 -146.73 0.00
RP RP:AN7 35.00 30.00 32.50 33.434 1.27e+06 1.600 6.40 0.75 566.24 142.67 159.58 6.40 -149.07 0.00
RP RP:AN7 RP:B2 30.00 27.00 28.50 33.873 1.28e+06 1.600 6.40 0.75 344.24 86.73 97.00 3.84 -90.57 0.00
RP RP:B2 27.00 23.50 25.25 34.230 1.3e+06 1.600 6.40 0.75 405.88 102.25 114.36 4.48 -106.73 0.00
RP RP:AN8 23.50 20.00 21.75 34.614 1.31e+06 1.600 6.40 0.75 410.48 103.39 115.64 4.48 -107.87 0.00
RP RP:AN8 20.00 15.00 17.50 35.080 1.33e+06 1.600 6.40 0.75 594.37 149.69 167.43 6.40 -156.09 0.00
RP RP:AN9 15.00 10.00 12.50 35.628 1.35e+06 1.600 6.40 0.75 603.75 152.03 170.05 6.40 -158.44 0.00
RP RP:AN9 10.00 5.00 7.50 36.177 1.37e+06 1.600 6.40 0.75 613.13 154.38 172.67 6.40 -160.78 0.00
RP RP:g 5.00 0.00 2.50 36.726 1.39e+06 1.600 6.40 0.75 622.51 156.72 175.29 6.40 -163.12 0.00
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*** Analysis Results:

Maximum element usage is 55.14% for Brace "BR1" in load case "NESC EXT. WIND (250C)"
Maximum insulator usage is 61.46% for Suspension "C1" in load case "NESC EXT. ICE (250D)"
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*** Analysis Results for Load Case No. 1 "NESC HEAVY (250B)" - Number of iterations in SAPS 10

Equilibrium Joint Positions and Rotations for Load Case "NESC HEAVY (250B)'":

Joint  X-Displ Y-Displ Z-Displ X-Rot Y-Rot Z-Rot X-Pos Y-Pos Z-Pos
Label (fv) (fv) (fv) (deg) (deg) (deg) (ft) (ft) (fv)
LP:g 0 0 0 0.0000 0.0000 0.0000 0 -7.75 0

LP:t 0.002853 0.07365 0.0005309 -0.0670 0.0039 -0.0007 0.002853 -7.676 60
LP:SW 0.002752 0.07189 0.0005321 -0.0670 0.0039 -0.0007 0.002752 -7.678 58.5

Centek Engineering Inc - 005&006-23-22435-60,90FT Page 20/52



-0.0007

Uplift

0.002282
0.001686
0.0007746
0
0.006487
0.006069
0.005443
0.004412
0.003424
0.003282
0.002644
0.002513
0.001895
0.001702

0.0004769
0.0001267
0.002265
0.002183
0.00266
0.002737
0.002282
0.002462
0.002644
0.001699
0.0008268
0.0007828
0.001881

Result. Result.

Force
(kips)

X

X-M.

Y Y-M. H-Bend-M
Usage Moment Usage Moment Usage
% (Ft-k)

% (Ft-K)

Z Z-M.
Moment Usage

(Ft-k)

0.0 227.57

LP:ARM 0.002282 0.06381 0.000567 -0.0635 0.0038
LP:B1 0.001686 0.05116 0.000852 -0.0665 0.0037
LP:B2 0.0007746 0.03517 0.0007137 -0.0736 0.0029

RP:g 0 0 0 0.0000 0.0000
RP:t 0.006487 0.2529 -0.006136 -0.3254 0.0060

RP:AN1 0.006069 0.2302 -0.006069 -0.3253 0.0060

RP:AN2 0.005443 0.1963 -0.005913 -0.3205 0.0060

RP:AN3 0.004412 0.1424 -0.005632 -0.2917 0.0058

RP:AN4 0.003424 0.09577 -0.005353 -0.2364 0.0054
RP:SW 0.003282 0.08967 -0.005317 -0.2281 0.0054

RP:ARM 0.002644 0.06449 -0.005133 -0.1795 0.0050

RP:AN5 0.002513 0.06004 -0.005045 -0.1602 0.0049
RP:B1 0.001895 0.04522 -0.004611 -0.0661 0.0045

RP:AN6 0.001702 0.04296 -0.004408 -0.0446 0.0043

RP:AN7 0.001014 0.03833 -0.003586 -0.0322 0.0035
RP:B2 0.0008352 0.03639 -0.003336 -0.0488 0.0033

RP:-AN8 0.0004769 0.02678 -0.002469 -0.0961 0.0026

RP:-AN9 0.0001267 0.009122 -0.001227 -0.0873 0.0014

Al:0 0.002265 0.06381 0.002015 -0.0635 0.0038
Al:T 0.002183 0.06405 -0.02812 0.4928 0.0038
A2:0 0.00266 0.06448 -0.009225 -0.1795 0.0050
A2:T 0.002737 0.06435 -0.06647 -0.7327 0.0050
X1:0 0.002282 0.06381 0.000567 -0.0635 0.0038
X1:C2 0.002462 0.06422 -0.006511 0.0262 0.0044
X1:E 0.002644 0.06449 -0.005133 -0.1795 0.0050
BR1:0 0.001699 0.05116 -0.0007133 -0.0665 0.0037
BR1:E 0.0008268 0.03639 -0.002128 -0.0488 0.0033
BR2:0 0.0007828 0.03516 -0.001109 -0.0736 0.0029
BR2:E 0.001881 0.04522 -0.003058 -0.0661 0.0045
Joint Support Reactions for Load Case '"NESC HEAVY (250B)":
Joint X X Y Y H-Shear Z Comp.
Label Force Usage Force Usage Usage Force Usage
(kips) % (kips) % % (Kips) %
LP:g -0.09 0.0 -12.79 0.0 0.0 24.63 0.0
RP:g -0.08 0.0 -17.31 0.0 0.0 -130.35 0.0

27.75
131.50

Detailed Steel Pole Usages for Load Case '"NESC HEAVY (250B)":

Element
Label

Joint
Label

SpliceT
SpliceT

Joint
Position

Rel. Trans. Long.

Dist. Defl

. Defl.

(ft) (in) (in)

20.00 0.58 0.02

Vert.

0.01

Centek Engineering Inc - 005&006-23-22435-60,90FT

Trans.
(Loca

(

0.0 273.20

Mom. Long. Mom. Tors.
1 Mx) (Local My) Mom.
(fFt-k) (Ft-k)

ft-k)

-0.54

-0.04
-0.04
-0.05

0.29

1.48

0.13

0.00

1.79
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LP  Tube 2 End 25.00 0.52 0.01 0.01 -7.26 -0.78 -0.2 9.58 -7.98 -0.05 0.29 0.12 0.47 0.00 0.93 1.4 4
LP  Tube 2 Origin 25.00 0.52 0.01 0.01 -7.26 -0.78 -0.2 8.72 -7.81 -0.05 0.26 0.12 0.47 0.00 0.90 1.4 4
LP  Tube 2 End 29.00 0.48 0.01 0.01 -38.51 -0.99 -0.2 8.72 -7.81 -0.05 0.26 1.65 0.12 0.00 1.92 3.0 2
LP  Tube 2 Origin 29.00 0.48 0.01 0.01 -38.51 -0.99 -0.2 7.95 -7.66 -0.06 0.24 1.65 0.12 0.00 1.90 2.9 2
LP LP:B2 End 33.00 0.42 0.01 0.01 -69.16 -1.22 -0.2 7.95 -7.66 -0.06 0.23 2.87 0.12 0.00 3.12 4.8 2
LP LP:B2 Origin 33.00 0.42 0.01 0.01 -102.06 -1.22 -0.2 30.27 11.77 -0.06 0.89 4.24 0.18 0.00 5.14 7.9 2
LP  Tube 2 End 38.00 0.33 0.01 0.01 -43.22 -1.54 -0.2 30.27 11.77 -0.06 0.88 1.75 0.18 0.00 2.65 4.1 2
LP  Tube 2 Origin 38.00 0.33 0.01 0.01 -43.22 -1.54 -0.2 29.28 11.96 -0.07 0.85 1.75 0.18 0.00 2.62 4.0 2
LP  Tube 2 End 43.00 0.23 0.00 0.01 16.56 -1.88 -0.2 29.28 11.96 -0.07 0.84 0.52 0.49 0.00 1.61 2.5 3
LP  Tube 2 Origin 43.00 0.23 0.00 0.01 16.56 -1.88 -0.2 28.27 12.16 -0.07 0.81 0.52 0.50 0.00 1.59 2.5 3
LP  Tube 2 End 48.00 0.13 0.00 0.00 77.34 -2.25 -0.2 28.27 12.16 -0.07 0.80 2.93 0.18 0.00 3.74 5.8 2
LP  Tube 2 Origin 48.00 0.13 0.00 0.00 77.34 -2.25 -0.2 27.25 12.37 -0.08 0.77 2.93 0.18 0.00 3.71 5.7 2
LP  Tube 2 End 53.00 0.05 0.00 0.00 139.17 -2.65 -0.2 27.25 12.37 -0.08 0.75 5.10 0.18 0.00 5.86 9.0 2
LP  Tube 2 Origin 53.00 0.05 0.00 0.00 139.17 -2.65 -0.2 26.36 12.55 -0.08 0.73 5.10 0.18 0.00 5.84 9.0 2
LP  Tube 2 End 56.50 0.01 0.00 0.00 183.10 -2.94 -0.2 26.36 12.55 -0.08 0.72 6.56 0.18 0.00 7.29 11.2 2
LP  Tube 2 Origin 56.50 0.01 0.00 0.00 183.10 -2.94 -0.2 25.63 12.71 -0.09 0.70 6.56 0.18 0.00 7.27 11.2 2
LP LP:g End 60.00 0.00 0.00 0.00 227.57 -3.25 -0.2 25.63 12.71 -0.09 0.70 7.99 0.18 0.00 8.69 13.4 2
RP RP:t  Origin 0.00 3.04 0.08 -0.07 -0.00 -0.00 -0.0 -0.26 0.08 -0.00 -0.01 0.00 0.01 0.00 0.02 0.0 5
RP RP:AN1 End 4.00 2.76 0.07 -0.07 0.31 -0.01 -0.0 -0.26 0.08 -0.00 -0.01 0.02 0.00 0.00 0.04 0.1 2
RP RP:AN1 Origin 4.00 2.76 0.07 -0.07 0.31 -0.01 -0.0 -6.31 1.90 -0.01 -0.29 0.00 0.18 0.00 0.42 0.6 5
RP  Tube 1 End 7.00 2.56 0.07 -0.07 5.99 -0.03 -0.0 -6.31 1.90 -0.01 -0.29 0.47 0.05 0.00 0.76 1.2 2
RP  Tube 1 Origin 7.00 2.56 0.07 -0.07 5.99 -0.03 -0.0 -6.70 2.01 -0.01 -0.30 0.47 0.05 0.00 0.77 1.2 2
RP  RP:-AN2 End 10.00 2.36 0.07 -0.07 12.03 -0.05 -0.0 -6.70 2.01 -0.01 -0.30 0.91 0.05 0.00 1.22 1.9 2
RP RP:-AN2 Origin 10.00 2.36 0.07 -0.07 12.03 -0.05 -0.0 -8.61 2.35 -0.01 -0.38 0.91 0.06 0.00 1.30 2.0 2
RP  Tube 1 End 15.00 2.02 0.06 -0.07 23.78 -0.12 -0.0 -8.61 2.35 -0.01 -0.38 1.74 0.05 0.00 2.12 3.3 2
RP  Tube 1 Origin 15.00 2.02 0.06 -0.07 23.78 -0.12 -0.0 -9.29 2.55 -0.02 -0.41 1.74 0.06 0.00 2.15 3.3 2
RP RP:-AN3 End 20.00 1.71 0.05 -0.07 36.53 -0.21 -0.0 -9.29 2.55 -0.02 -0.40 2.57 0.06 0.00 2.97 4.6 2
RP RP:-AN3 Origin 20.00 1.71 0.05 -0.07 36.53 -0.21 -0.0 -11.35 2.93 -0.02 -0.49 2.57 0.07 0.00 3.06 4.7 2
RP  Tube 1 End 25.00 1.41 0.05 -0.07 51.17 -0.33 -0.0 -11.35 2.93 -0.02 -0.48 3.47 0.07 0.00 3.95 6.1 2
RP  Tube 1 Origin 25.00 1.41 0.05 -0.07 51.17 -0.33 -0.0 -12.05 3.13 -0.03 -0.51 3.47 0.07 0.00 3.98 6.1 2
RP  RP:AN4 End 30.00 1.15 0.04 -0.06 66.83 -0.48 -0.0 -12.05 3.13 -0.03 -0.50 4.36 0.07 0.00 4.86 7.5 2
RP  RP:AN4  Origin 30.00 1.15 0.04 -0.06 66.83 -0.48 -0.0 -13.92 3.44 -0.03 -0.46 3.48 0.06 0.00 3.94 6.1 2
RP RPzSW End 31.50 1.08 0.04 -0.06 71.99 -0.53 -0.0 -13.92 3.44 -0.03 -0.46 3.71 0.06 0.00 4.17 6.4 2
RP RP:SW  Origin 31.50 1.08 0.04 -0.06 71.99 -0.583 -0.0 -17.33 5.28 -0.04 -0.57 3.71 0.09 0.00 4.28 6.6 2
RP  Tube 2 End 35.00 0.92 0.04 -0.06 90.46 -0.66 -0.0 -17.33 5.28 -0.04 -0.56 4.55 0.09 0.00 5.11 7.9 2
RP  Tube 2 Origin 35.00 0.92 0.04 -0.06 90.46 -0.66 -0.0 -17.95 5.42 -0.04 -0.58 4.55 0.09 0.00 5.13 7.9 2
RP  RP:ARM End 38.50 0.77 0.03 -0.06 109.43 -0.80 -0.0 -17.95 5.42 -0.04 -0.58 5.36 0.09 0.00 5.94 9.1 2
RP  RP:ARM Origin 38.50 0.77 0.03 -0.06 174.20 -0.75 -0.2 -49.20 0.77 -0.02 -1.58 8.53 0.01 0.00 10.11 15.6 2
RP RP:-AN5 End 40.00 0.72 0.03 -0.06 175.35 -0.78 -0.2 -49.20 0.77 -0.02 -1.57 8.50 0.01 0.00 10.07 15.5 2
RP RP:-AN5 Origin 40.00 0.72 0.03 -0.06 175.35 -0.78 -0.2 -51.05 1.03 -0.02 -1.63 8.50 0.02 0.00 10.12 15.6 2
RP  Tube 2 End 43.75 0.61 0.03 -0.06 179.20 -0.87 -0.2 -51.05 1.03 -0.02 -1.61 8.46 0.02 0.00 10.07 15.5 2
RP  Tube 2 Origin 43.75 0.61 0.03 -0.06 179.20 -0.87 -0.2 -51.74 1.15 -0.03 -1.63 8.46 0.02 0.00 10.09 15.5 2
RP RP:B1 End 47.50 0.54 0.02 -0.06 183.52 -0.98 -0.2 -51.74 1.15 -0.03 -1.61 8.44 0.02 0.00 10.05 15.5 2
RP RP:B1 Origin 47.50 0.54 0.02 -0.06 151.56 -0.98 -0.2 -76.02 -17.96 -0.03 -2.36 6.97 0.29 0.00 9.35 14.4 2
RP RP:AN6 End 50.00 0.52 0.02 -0.05 106.67 -1.06 -0.2 -76.02 -17.96 -0.03 -2.34 4.83 0.29 0.00 7.19 11.1 2
RP RP:AN6 Origin 50.00 0.52 0.02 -0.05 106.67 -1.06 -0.2 -78.10 -17.64 -0.04 -2.41 4.83 0.29 0.00 7.25 11.2 2
RP  Tube 3 End 55.00 0.48 0.02 -0.05 18.45 -1.25 -0.2 -78.10 -17.64 -0.04 -2.37 0.63 0.77 0.00 3.28 5.1 3
RP  Tube 3 Origin 55.00 0.48 0.02 -0.05 18.45 -1.25 -0.2 -79.05 -17.42 -0.04 -2.39 0.63 0.76 0.00 3.30 5.1 3
RP RP:-AN7 End 60.00 0.46 0.01 -0.04 -68.66 -1.46 -0.2 -79.05 -17.42 -0.04 -2.36 2.92 0.27 0.00 5.29 8.1 2
RP RP:-AN7 Origin 60.00 0.46 0.01 -0.04 -68.66 -1.46 -0.2 -81.20 -17.05 -0.05 -2.42 2.92 0.27 0.00 5.36 8.2 2
RP RP:B2 End 63.00 0.44 0.01 -0.04 -119.81 -1.61 -0.2 -81.20 -17.05 -0.05 -2.40 4.98 0.27 0.00 7.39 11.4 2
RP RP:B2 Origin 63.00 0.44 0.01 -0.04 -176.50 -1.61 -0.2 -121.81 15.87 -0.05 -3.59 7.32 0.25 0.00 10.93 16.8 2
RP  Tube 3 End 66.50 0.39 0.01 -0.03 -120.95 -1.79 -0.2 -121.81 15.87 -0.05 -3.55 4.91 0.24 0.00 8.48 13.0 2
RP  Tube 3 Origin 66.50 0.39 0.01 -0.03 -120.95 -1.79 -0.2 -122.49 16.09 -0.06 -3.57 4.91 0.25 0.00 8.50 13.1 2
RP RP:-AN8 End 70.00 0.32 0.01 -0.03 -64.65 -1.98 -0.2 -122.49 16.09 -0.06 -3.53 2.58 0.25 0.00 6.13 9.4 2
RP RP:-AN8 Origin 70.00 0.32 0.01 -0.03 -64.65 -1.98 -0.2 -124.71 16.50 -0.06 -3.60 2.58 0.25 0.00 6.19 9.5 2
RP  Tube 3 End 75.00 0.21 0.00 -0.02 17.83 -2.28 -0.2 -124.71 16.50 -0.06 -3.54 0.56 0.68 0.00 4.27 6.6 3
RP  Tube 3 Origin 75.00 0.21 0.00 -0.02 17.83 -2.28 -0.2 -125.73 16.73 -0.07 -3.57 0.56 0.68 0.00 4.30 6.6 3
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RP RP:AN9
RP RP:AN9
RP  Tube 3
RP  Tube 3
RP  RP:g

Summary of Brace
Brace Forces
Label (kips)

BR1 -51.47
BR2 30.33

Detailed Tubular Davit Arm Usages for Load Case "NESC HEAVY (250B)"

Element Joint

End 80.00

Origi

n 80.00

End 85.00

Origi

n 85.00

End 90.00

0.11
0.11
0.03
0.03
0.00

0.00 -0.01
0.00 -0.01
0.00 -0.01
0.00 -0.01
0.00 0.00

101.48
101.48
186.96
186.96
273.20

-2.61
-2.61
-2.96
-2.96

-0.2 -125.73
-0.2 -128.14
-0.2 -128.14
-0.2 -129.20

-3.34 -0.2 -129.20

Forces and Usages for Load Case "NESC HEAVY (250B)'":

Allowable Allowable
Compression T
(kips)
178.44
178.44

Joint

Label Label Position

Rel. T
Dist.

(fo)

ension
(kips)

172.12
172.12

rans.

Usage

Long.
Defl.

Horz. T
Mom.
(Ft-k) (F

ors. Axial

16.73 -0.07 -3.52 3.80
17.10 -0.07 -3.58 3.80
17.10 -0.07 -3.53 6.76
17.25 -0.08 -3.56 6.76
17.25 -0.08 -3.50 9.58

Mom. Force Shear Shear

t-k) (kips)

V/Q.

0.00 7.32 11.3
0.00 7.39 11.4
0.00 10.30 15.9
0.00 10.33 15.9
0.00 13.09 20.1

NNNNN

Max. At

Al Al:T

A2 A2:0
A2 #A2:0
A2 #A2:0
A2  A2:T

Detailed Tubular X-Arm Usages for Load Case "NESC HEAVY

Element Joint

Joint

Label Label Position

6.44

0.00
3.22
3.22
6.44

0.77
0.77
0.77
0.77

0.03

0.03
0.03
0.03
0.03

Long.
Defl.
an

0.00

-0.01
-0.00
-0.00

0.00

Horz. Tors. Axial

Mom.

(Ft-k) (Ft-k) (kips)

[cNoNoNe] [cNoNoNe]

0
0
0
.0 5.87 17.60 0.00
0
0
0

-5.63 17.53 -0.00

5.87 17.60 0.00
5.96 17.42 0.00
5.96 17.42 0.00

Mom. Force Shear Shear

0.48 28.89

0.93 0.00

5.69

1.15

5.65

0.00

0.00

0.00

P WwwhH

g oo g oo

P WwwhH
PhAw NO OO

Summary of Clamp Capacities and

Clamp Force

Input F

Label Holding
Capacity Capacity
(kips)  (kips)

Rel. Trans.
Dist. Defl.
(fv) (in)
0.00 0.77
3.88 0.77
3.88 0.77
7.75 0.77
7.75 0.77
11.63 0.77
11.63 0.77
15.50 0.77

actored Holding

Holding

(kips)

Usage

2.78

0.03

Vert. Vert.
Defl. Mom.
(in) (ft-K)
0.02 -113.29
-0.05 -56.44
-0.05 -56.44
-0.34 0.00
-0.11 -112.78
-0.35 -56.09
-0.35 -56.09
-0.80 -0.00
(250B)":

Vert. Vert.
Defl. Mom.
(in) (ft-kK)
0.01 -10.27
-0.05 9.43
-0.05 9.43
-0.08 28.36
-0.08 28.36
-0.03 -20.96
-0.03 -20.96
-0.06 -71.16

Input Factored Hardware
Hardware Hardware
Capacity Capacity

(kips)  (kips)

0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
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Usage

0.18

Usages for Load Case ''NESC HEAVY (250B)":

Max.
Usage

2.78

[eleojojojooNoNa]
[ejeojojojojooNa]

=

o

[}

N

|

[uy

N

~

w

o

o

N

10.60 -12.95 0.02

0.98

0.01

0.01

25.54
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5 1.391 50.00 50.00 2.78 0.00 0.00 0.00 2.78

6 1.391 50.00 50.00 2.78 0.00 0.00 0.00 2.78

7 1.391 50.00 50.00 2.78 0.00 0.00 0.00 2.78

8 1.391 50.00 50.00 2.78 0.00 0.00 0.00 2.78

9 1.391 50.00 50.00 2.78 0.00 0.00 0.00 2.78

10 1.391 50.00 50.00 2.78 0.00 0.00 0.00 2.78

11 1.391 50.00 50.00 2.78 0.00 0.00 0.00 2.78

Summary of Suspension Capacities and Usages for Load Case ""NESC HEAVY (250B)":
Suspension Tension Input Factored Tension Input Factored Hardware Max.
Label Tension Tension Usage Hardware Hardware Usage Usage
Capacity Capacity Capacity Capacity

(kips) (kips) (kips) % (kips) (kips) % %
Cl1 18.351 30.00 30.00 61.17 0.00 0.00 0.00 61.17
C2 18.351 30.00 30.00 61.17 0.00 0.00 0.00 61.17
C3 18.351 30.00 30.00 61.17 0.00 0.00 0.00 61.17
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*** Analysis Results for Load Case No. 2 "NESC EXT. WIND (250C)" - Number of iterations in SAPS 9

Equilibrium Joint Positions and Rotations for Load Case "NESC EXT. WIND (250C)":

Joint  X-Displ Y-Displ Z-Displ X-Rot Y-Rot Z-Rot X-Pos Y-Pos Z-Pos
Label (fv) (fv) (fv) (deg) (deg) (deg) (ft) (ft) (fv)
LP:g 0 0 0 0.0000 0.0000 0.0000 0 -7.75 0

LP:t 0.0006947 0.1622 0.004119 -0.2019 0.0009 -0.0001 0.0006947 -7.588 60
LP:-SW 0.0006704 0.1569 0.004128 -0.2019 0.0009 -0.0001 0.0006704 -7.593 58.5
LP:ARM 0.000557 0.1324 0.004181 -0.1970 0.0009 -0.0001 0.000557 -7.618 51.5
LP:B1 0.0004134 0.102 0.004276 -0.1402 0.0009 -0.0001 0.0004134 -7.648 42.5
LP:B2 0.0001919 0.07264 0.003169 -0.1376 0.0007 -0.0001 0.0001919 -7.677 27
RP:g 0 0 0 0.0000 0.0000 0.0000 0 7.75 0
RP:t 0.001531 0.5671 -0.009156 -0.7837 0.0014 -0.0001 0.001531 8.317 89.99
RP:AN1 0.001433 0.5124 -0.008781 -0.7836 0.0014 -0.0001 0.001433 8.262 85.99
RP:AN2 0.001286 0.4307 -0.008193 -0.7684 0.0014 -0.0001 0.001286 8.181 79.99
RP:AN3 0.001044 0.3029 -0.00731 -0.6784 0.0014 -0.0001 0.001044 8.053 69.99
RP:AN4 0.0008121 0.1977 -0.006672 -0.5098 0.0013 -0.0001 0.0008121 7.948 59.99
RP:SW 0.0007787 0.1847 -0.006604 -0.4845 0.0013 -0.0001 0.0007787 7.935 58.49
RP:ARM 0.0006282 0.1334 -0.006354 -0.3444 0.0012 -0.0001 0.0006282 7.883 51.49
RP:AN5 0.0005973 0.1247 -0.006282 -0.3139 0.0012 -0.0001 0.0005973 7.875 49.99
RP:B1 0.0004508 0.09426 -0.005978 -0.1419 0.0011 -0.0001 0.0004508 7.844 42.49
RP:AN6 0.0004052 0.08927 -0.005739 -0.1002 0.0010 -0.0001 0.0004052 7.839 39.99
RP:AN7 0.0002414 0.07798 -0.004808 -0.0750 0.0008 -0.0001 0.0002414 7.828 30
RP:B2 0.0001989 0.07356 -0.00453 -0.1063 0.0008 -0.0001 0.0001989 7.824 27
RP:AN8 0.0001136 0.05367 -0.003331 -0.1954 0.0006 -0.0000 0.0001136 7.804 20
RP:AN9 3.014e-05 0.01818 -0.001626 -0.1744 0.0003 -0.0000 3.014e-05 7.768 9.998
A1:0 0.0005538 0.1324 0.008674 -0.1970 0.0009 -0.0001 0.0005538 -8.925 51.51
Al:T 0.0005379 0.1327 0.0152 0.0360 0.0009 -0.0001 0.0005379 -15.36 51.52
A2:0 0.0006311 0.1334 -0.01421 -0.3444 0.0012 -0.0001 0.0006311 9.19 51.49
A2:T 0.0006454 0.1334 -0.06833 -0.5742 0.0012 -0.0001 0.0006454 15.63 51.43
X1:0 0.000557 0.1324 0.004181 -0.1970 0.0009 -0.0001 0.000557 -7.618 51.5
X1:C2 0.0005928 0.133 0.0004391 0.0702 0.0011 -0.0003 0.0005928 0.133 51.5
X1:E 0.0006282 0.1334 -0.006354 -0.3444 0.0012 -0.0001 0.0006282 7.883 51.49
BR1:0 0.000416 0.102 0.0009768 -0.1402 0.0009 -0.0001 0.000416 -6.3 42.5
BR1:E 0.0001974 0.07357 -0.001898 -0.1063 0.0008 -0.0001 0.0001974 6.405 27
BR2:0 0.0001936 0.07263 -0.0002383 -0.1376 0.0007 -0.0001 0.0001936 -6.259 27
BR2:E 0.0004482 0.09426 -0.002642 -0.1419 0.0011 -0.0001 0.0004482 6.497 42.5

Joint Support Reactions for Load Case "NESC EXT. WIND (250C)":

Joint X X Y Y H-Shear Z Comp. Uplift Result. Result. X X-M. Y Y-M. H-Bend-M Z Z-M. Max.
Label Force Usage Force Usage Usage Force Usage Usage Force Usage Moment Usage Moment Usage Usage Moment Usage Usage
(kips) % (kips) % % (kips) % % (kips) % (Ft-k) % (Ft-k) % % (Ft-k) % %

LP:g -0.02 0.0 -29.17 0.0 0.0 122.16 0.0 0.0 125.60 0.0 492.01 0.0 -0.8 0.0 0.0 0.04 0.0 0.0
RP:g -0.02 0.0 -34.00 0.0 0.0 -170.53 0.0 0.0 173.89 0.0 543.11 0.0 -0.8 0.0 0.0 0.04 0.0 0.0

Detailed Steel Pole Usages for Load Case "NESC EXT. WIND (250C)":

Element Joint Joint Rel. Trans. Long. Vert. Trans. Mom. Long. Mom. Tors. Axial Tran. Long. P/A M/S. V/Q. T/R. Res. Max. At

Label Label Position Dist. Defl. Defl. Defl. (Local Mx) (Local My) Mom. Force Shear Shear Usage Pt.
(fr) (in) (in) (in) (ft-k) (fFe-k) (Ft-k) (kips) (kips) (kips) (ksi) (ksi) (ksi) (ksi) (ksi) %
LP LP:t Origin 0.00 1.95 0.01 0.05 -0.00 -0.00 0.0 -0.08 0.07 -0.00 -0.00 0.00 0.00 0.00 0.01 0.0 5
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LP LP:-SW End 1.50 1.88 0.01 0.05 0.10 -0.00 0.0 -0.08 0.07 -0.00 -0.00 0.00 0.00 0.00 0.01 0.0 4
LP LP:SW  Origin 1.50 1.88 0.01 0.05 0.10 -0.00 -0.0 -1.10 2.52 -0.00 -0.04 0.00 0.127 0.00 0.29 0.5 5
LP  Tube 1 End 5.00 1.74 0.01 0.05 8.93 -0.00 -0.0 -1.10 2.52 -0.00 -0.04 0.45 0.04 0.00 0.49 0.8 2
LP  Tube 1 Origin 5.00 1.74 0.01 0.05 8.93 -0.00 -0.0 -1.47 2.85 -0.00 -0.05 0.45 0.05 0.00 0.50 0.8 2
LP LP:ARM End 8.50 1.59 0.01 0.05 18.89 -0.01 -0.0 -1.47 2.85 -0.00 -0.05 0.92 0.05 0.00 0.97 1.5 2
LP LP:ARM Origin 8.50 1.59 0.01 0.05 -86.24 -0.02 -0.0 -4.13 39.40 -0.01 -0.13 3.09 1.82 0.00 4.51 6.9 3
LP  Tube 1 End 13.00 1.39 0.01 0.05 91.06 -0.05 -0.0 -4.13 39.40 -0.01 -0.13 4.31 0.66 0.00 4.59 7.1 2
LP  Tube 1 Origin 13.00 1.39 0.01 0.05 91.06 -0.05 -0.0 -4.63 39.82 -0.01 -0.15 4.31 0.66 0.00 4.60 7.1 2
LP LP:B1 End 17.50 1.22 0.00 0.05 270.27 -0.09 -0.0 -4.63 39.82 -0.01 -0.14 12.40 0.65 0.00 12.60 19.4 2
LP LP:B1 Origin 17.50 1.22 0.00 0.05 167.99 -0.09 -0.0 70.84 -22.27 -0.01 2.20 7.71 0.37 0.00 9.93 15.3 2
LP SpliceT End 20.00 1.16 0.00 0.05 112.32 -0.12 -0.0 70.84 -22.27 -0.01 2.18 5.07 0.36 0.00 7.28 11.2 2
LP SpliceT Origin 20.00 1.16 0.00 0.05 112.32 -0.12 -0.0 70.43 -21.87 -0.01 2.17 5.07 0.36 0.00 7.26 11.2 2
LP  Tube 2 End 25.00 1.05 0.00 0.04 2.95 -0.18 -0.0 70.43 -21.87 -0.01 2.13 0.01 1.35 0.00 3.17 4.9 5
LP  Tube 2 Origin 25.00 1.05 0.00 0.04 2.95 -0.18 -0.0 69.93 -21.43 -0.01 2.12 0.01 1.32 0.00 3.12 4.8 5
LP  Tube 2 End 29.00 0.97 0.00 0.04 -82.76 -0.23 -0.0 69.93 -21.43 -0.01 2.09 3.52 0.34 0.00 5.64 8.7 2
LP  Tube 2 Origin 29.00 0.97 0.00 0.04 -82.76 -0.23 -0.0 69.46 -21.05 -0.01 2.08 3.52 0.33 0.00 5.62 8.7 2
LP LP:B2 End 33.00 0.87 0.00 0.04 -166.98 -0.28 -0.0 69.46 -21.05 -0.01 2.05 6.91 0.33 0.00 8.98 13.8 2
LP LP:B2 Origin 33.00 0.87 0.00 0.04 -247.67 -0.28 -0.0 125.83 26.21 -0.02 3.71 10.25 0.41 0.00 13.98 21.5 2
LP  Tube 2 End 38.00 0.69 0.00 0.03 -116.61 -0.36 -0.0 125.83 26.21 -0.02 3.65 4.68 0.40 0.00 8.36 12.9 2
LP  Tube 2 Origin 38.00 0.69 0.00 0.03 -116.61 -0.36 -0.0 125.26 26.65 -0.02 3.64 4.68 0.41 0.00 8.34 12.8 2
LP  Tube 2 End 43.00 0.48 0.00 0.02 16.66 -0.45 -0.0 125.26 26.65 -0.02 3.58 0.19 1.50 0.00 4.58 7.0 4
LP  Tube 2 Origin 43.00 0.48 0.00 0.02 16.66 -0.45 -0.0 124.66 27.18 -0.02 3.56 0.19 1.53 0.00 4.59 7.1 4
LP  Tube 2 End 48.00 0.27 0.00 0.02 152.59 -0.55 -0.0 124.66 27.18 -0.02 3.51 5.74 0.40 0.00 9.28 14.3 2
LP  Tube 2 Origin 48.00 0.27 0.00 0.02 152.59 -0.55 -0.0 124.04 27.79 -0.02 3.49 5.74 0.41 0.00 9.26 14.2 2
LP  Tube 2 End 53.00 0.11 0.00 0.01 291.58 -0.66 -0.0 124.04 27.79 -0.02 3.44 10.64 0.41 0.00 14.09 21.7 2
LP  Tube 2 Origin 53.00 0.11 0.00 0.01 291.58 -0.66 -0.0 123.49 28.37 -0.02 3.42 10.64 0.41 0.00 14.08 21.7 2
LP  Tube 2 End 56.50 0.03 0.00 0.00 390.89 -0.74 -0.0 123.49 28.37 -0.02 3.39 13.96 0.41 0.00 17.36 26.7 2
LP  Tube 2 Origin 56.50 0.03 0.00 0.00 390.89 -0.74 -0.0 123.02 28.89 -0.02 3.37 13.96 0.42 0.00 17.35 26.7 2
LP LP:g End 60.00 0.00 0.00 0.00 492.01 -0.82 -0.0 123.02 28.89 -0.02 3.34 17.21 0.41 0.00 20.56 31.6 2
RP RP:t  Origin 0.00 6.80 0.02 -0.11 -0.00 -0.00 -0.0 -0.15 0.16 -0.00 -0.01 0.00 0.02 0.00 0.03 0.0 5
RP RP:AN1 End 4.00 6.15 0.02 -0.11 0.65 -0.00 -0.0 -0.15 0.16 -0.00 -0.01 0.05 0.00 0.00 0.06 0.1 2
RP RP:AN1 Origin 4.00 6.15 0.02 -0.11 0.65 -0.00 -0.0 -3.33 6.12 -0.00 -0.15 0.00 0.57 0.00 1.00 1.5 5
RP  Tube 1 End 7.00 5.66 0.02 -0.10 19.02 -0.01 -0.0 -3.33 6.12 -0.00 -0.15 1.48 0.15 0.00 1.65 2.5 2
RP  Tube 1 Origin 7.00 5.66 0.02 -0.10 19.02 -0.01 -0.0 -3.56 6.37 -0.00 -0.16 1.48 0.15 0.00 1.66 2.6 2
RP RP:-AN2 End 10.00 5.17 0.02 -0.10 38.14 -0.01 -0.0 -3.56 6.37 -0.00 -0.16 2.89 0.15 0.00 3.06 4.7 2
RP  RP:-AN2 Origin 10.00 5.17 0.02 -0.10 38.14 -0.01 -0.0 -4.23 7.27 -0.00 -0.19 2.89 0.17 0.00 3.10 4.8 2
RP  Tube 1 End 15.00 4.38 0.01 -0.09 74.52 -0.03 -0.0 -4.23 7.27 -0.00 -0.19 5.44 0.17 0.00 5.63 8.7 2
RP  Tube 1 Origin 15.00 4.38 0.01 -0.09 74.52 -0.03 -0.0 -4.63 7.70 -0.00 -0.20 5.44 0.18 0.00 5.65 8.7 2
RP  RP:-AN3 End 20.00 3.64 0.01 -0.09 113.02 -0.05 -0.0 -4.63 7.70 -0.00 -0.20 7.94 0.17 0.00 8.14 12.5 2
RP  RP:-AN3 Origin 20.00 3.64 0.01 -0.09 113.02 -0.05 -0.0 -5.40 8.70 -0.01 -0.23 7.94 0.20 0.00 8.17 12.6 2
RP  Tube 1 End 25.00 2.96 0.01 -0.08 156.50 -0.07 -0.0 -5.40 8.70 -0.01 -0.23 10.58 0.19 0.00 10.81 16.6 2
RP  Tube 1 Origin 25.00 2.96 0.01 -0.08 156.50 -0.07 -0.0 -5.82 9.13 -0.01 -0.25 10.58 0.20 0.00 10.83 16.7 2
RP RP:AN4 End 30.00 2.37 0.01 -0.08 202.16 -0.11 -0.0 -5.82 9.13 -0.01 -0.24 13.17 0.20 0.00 13.42 20.6 2
RP  RP:AN4  Origin 30.00 2.37 0.01 -0.08 202.16 -0.11 -0.0 -6.48 9.98 -0.01 -0.21 10.52 0.17 0.00 10.73 16.5 2
RP RPzSW End 31.50 2.22 0.01 -0.08 217.13 -0.12 -0.0 -6.48 9.98 -0.01 -0.21 11.17 0.17 0.00 11.39 17.5 2
RP RP:SW  Origin 31.50 2.22 0.01 -0.08 217.13 -0.12 -0.0 -7.50 12.44 -0.01 -0.25 11.17 0.22 0.00 11.42 17.6 2
RP  Tube 2 End 35.00 1.88 0.01 -0.08 260.66 -0.15 -0.0 -7.50 12.44 -0.01 -0.24 13.08 0.21 0.00 13.32 20.5 2
RP  Tube 2 Origin 35.00 1.88 0.01 -0.08 260.66 -0.15 -0.0 -7.88 12.75 -0.01 -0.26 13.08 0.22 0.00 13.34 20.5 2
RP  RP:ARM End 38.50 1.60 0.01 -0.08 305.29 -0.18 -0.0 -7.88 12.75 -0.01 -0.25 14.94 0.22 0.00 15.19 23.4 2
RP  RP:ARM Origin 38.50 1.60 0.01 -0.08 269.27 -0.17 -0.0 -28.65 10.57 -0.01 -0.92 13.17 0.18 0.00 14.10 21.7 2
RP RP:-AN5 End 40.00 1.50 0.01 -0.08 285.13 -0.18 -0.0 -28.65 10.57 -0.01 -0.91 13.80 0.18 0.00 14.72 22.6 2
RP RP:-AN5 Origin 40.00 1.50 0.01 -0.08 285.13 -0.18 -0.0 -29.31 11.35 -0.01 -0.93 13.80 0.19 0.00 14.74 22.7 2
RP  Tube 2 End 43.75 1.28 0.01 -0.07 327.70 -0.20 -0.0 -29.31 11.35 -0.01 -0.92 15.45 0.19 0.00 16.38 25.2 2
RP  Tube 2 Origin 43.75 1.28 0.01 -0.07 327.70 -0.20 -0.0 -29.73 11.66 -0.01 -0.94 15.45 0.19 0.00 16.39 25.2 2
RP RP:B1 End 47.50 1.13 0.01 -0.07 371.43 -0.22 -0.0 -29.73 11.66 -0.01 -0.92 17.06 0.19 0.00 17.99 27.7 2
RP RP:B1 Origin 47.50 1.13 0.01 -0.07 294.12 -0.22 -0.0 -87.45 -34.78 -0.01 -2.72 13.51 0.57 0.00 16.26 25.0 2
RP RP:AN6 End 50.00 1.07 0.00 -0.07 207.18 -0.25 -0.0 -87.45 -34.78 -0.01 -2.69 9.36 0.57 0.00 12.09 18.6 2
RP RP:AN6 Origin 50.00 1.07 0.00 -0.07 207.18 -0.25 -0.0 -88.21 -33.92 -0.01 -2.72 9.36 0.55 0.00 12.11 18.6 2
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RP  Tube 3 End 55.00 1.00 0.00 -0.06 37.58 -0.29 -0.0 -88.21 -33.92 -0.01 -2.67 0.45 2.02 0.00 4.69 7.2 4
RP  Tube 3 Origin 55.00 1.00 0.00 -0.06 37.58 -0.29 -0.0 -88.77 -33.45 -0.01 -2.69 0.45 1.99 0.00 4.67 7.2 4
RP  RP:-AN7 End 60.00 0.94 0.00 -0.06 -129.65 -0.35 -0.0 -88.77 -33.45 -0.01 -2.65 5.48 0.53 0.00 8.17 12.6 2
RP  RP:-AN7 Origin 60.00 0.94 0.00 -0.06 -129.65 -0.35 -0.0 -89.61 -32.45 -0.01 -2.67 5.48 0.51 0.00 8.20 12.6 2
RP RP:B2 End 63.00 0.88 0.00 -0.05 -226.99 -0.38 -0.0 -89.61 -32.45 -0.01 -2.64 9.40 0.51 0.00 12.08 18.6 2
RP RP:B2 Origin 63.00 0.88 0.00 -0.05 -334.84 -0.38 -0.0 -166.03 30.63 -0.01 -4.90 13.87 0.48 0.00 18.78 28.9 2
RP  Tube 3 End 66.50 0.78 0.00 -0.05 -227.67 -0.42 -0.0 -166.03 30.63 -0.01 -4.84 9.22 0.47 0.00 14.09 21.7 2
RP  Tube 3 Origin 66.50 0.78 0.00 -0.05 -227.67 -0.42 -0.0 -166.41 31.11 -0.01 -4.86 9.22 0.48 0.00 14.10 21.7 2
RP RP:-AN8 End 70.00 0.64 0.00 -0.04 -118.79 -0.47 -0.0 -166.41 31.11 -0.01 -4.80 4.70 0.47 0.00 9.54 14.7 2
RP RP:-AN8 Origin 70.00 0.64 0.00 -0.04 -118.79 -0.47 -0.0 -167.28 32.19 -0.01 -4.83 4.70 0.49 0.00 9.57 14.7 2
RP  Tube 3 End 75.00 0.43 0.00 -0.03 42.11 -0.54 -0.0 -167.28 32.19 -0.01 -4.75 1.62 0.48 0.00 6.43 9.9 2
RP  Tube 3 Origin 75.00 0.43 0.00 -0.03 42.11 -0.54 -0.0 -167.88 32.68 -0.02 -4.77 1.62 0.49 0.00 6.44 9.9 2
RP RP:-AN9 End 80.00 0.22 0.00 -0.02 205.48 -0.62 -0.0 -167.88 32.68 -0.02 -4.69 7.64 0.48 0.00 12.36 19.0 2
RP RP:-AN9 Origin 80.00 0.22 0.00 -0.02 205.48 -0.62 -0.0 -168.89 33.63 -0.02 -4.72 7.64 0.50 0.00 12.39 19.1 2
RP  Tube 3 End 85.00 0.06 0.00 -0.01 373.59 -0.71 -0.0 -168.89 33.63 -0.02 -4.65 13.47 0.49 0.00 18.14 27.9 2
RP  Tube 3 Origin 85.00 0.06 0.00 -0.01 373.59 -0.71 -0.0 -169.56 33.91 -0.02 -4.67 13.47 0.49 0.00 18.16 27.9 2
RP RP:g End 90.00 0.00 0.00 0.00 543.11 -0.79 -0.0 -169.56 33.91 -0.02 -4.60 18.99 0.49 0.00 23.61 36.3 2

Summary of Brace Forces and Usages for Load Case "NESC EXT. WIND (250C)":

Brace Forces Allowable Allowable Usage
Label (kips) Compression Tension

(kips) (kips) %
BR1  -98.39 178.44 172.12 55.14
BR2 73.84 178.44 172.12 42.90

Detailed Tubular Davit Arm Usages for Load Case "NESC EXT. WIND (250C)":

Element Joint Joint Rel. Trans. Long. Vert. Vert. Horz. Tors. Axial Vert. Horz. P/A M/S. V/Q. T/R. Res. Max. At
Label Label Position Dist. Defl. Defl. Defl. Mom. Mom. Mom. Force Shear Shear Usage Pt.
(fv) (in) (in) (in) (ft-k) (Fe-k) (Ft-k) (kips) (kips) (kips) (ksi) (ksi) (ksi) (ksi) (ksi) %

Al A1l:0 Origin 0.00 1.59 0.01 0.10 -47.48 0.00 0.0 -11.23 7.41 -0.00 -0.92 12.16 0.48 0.00 13.11 20.2 2
Al #A1:0 End 3.22 1.59 0.01 0.19 -23.62 0.00 0.0 -11.23 7.41 -0.00 -1.21 10.45 0.64 0.00 11.71 18.0 2
Al #A1:0 Origin 3.22 1.59 0.01 0.19 -23.62 0.00 0.0 -11.22 7.34 -0.00 -1.20 10.45 0.63 0.00 11.70 18.0 2
Al Al:T End 6.44 1.59 0.01 0.18 -0.00 0.00 0.0 -11.22 7.34 -0.00 -1.75 0.00 2.38 0.00 4.48 6.9 4
A2 A2:0 Origin 0.00 1.60 0.01 -0.17 -46.95 -0.00 -0.0 11.27 7.35 0.00 0.92 12.03 0.48 0.00 12.97 20.0 2
A2 #A2:0 End 3.22 1.60 0.01 -0.45 -23.27 -0.00 -0.0 11.27 7.35 0.00 1.21 10.30 0.63 0.00 11.56 17.8 2
A2 #A2:0 Origin 3.22 1.60 0.01 -0.45 -23.27 -0.00 -0.0 11.29 7.23 0.00 1.21 10.30 0.62 0.00 11.56 17.8 2
A2 A2:T End 6.44 1.60 0.01 -0.82 -0.00 0.00 -0.0 11.29 7.23 0.00 1.76 0.00 2.34 0.00 4.42 6.8 4

Detailed Tubular X-Arm Usages for Load Case "NESC EXT. WIND (250C)":

Element Joint Joint Rel. Trans. Long. Vert. Vert. Horz. Tors. Axial Vert. Horz. P/A M/S. V/Q. T/R. Res. Max. At
Label Label Position Dist. Defl. Defl. Defl. Mom. Mom. Mom. Force Shear Shear Usage Pt.
(fr) (in) (in) (in) (ft-k) (Fe-k) (Fe-k) (kips) (kips) (kips) (ksi) (ksi) (ksi) (ksi) (ksi) %

X1  X1:0 Origin 0.00 1.59 0.01 0.05 47.90 -0.04 0.024.95 -5.24 0.00 2.36 16.46 0.40 0.00 18.84 29.0 2

X1 #sX1:0 End 3.88 1.59 0.01 -0.03 27.58 -0.02 0.024.95 -5.24 0.00 2.36 9.48 0.40 0.00 11.86 18.2 2

X1 #sX1:0 Origin 3.88 1.59 0.01 -0.03 27.58 -0.02 0.0 24.96 -5.32 0.00 2.36 9.48 0.40 0.00 11.86 18.3 2
X1 X1:C2 End 7.75 1.60 0.01 0.01 6.95 0.00 0.0 24.96 -5.32 0.00 2.36 2.39 0.40 0.00 4.80 7.4 2
X1 X1:C2 Origin 7.75 1.60 0.01 0.01 6.95 0.00 0.0 13.75 -12.76 0.00 1.30 0.99 2.32 0.00 4.63 7.1 3
X1 #sX1:1 End 11.63 1.60 0.01 0.05 -42.50 0.02 0.0 13.75 -12.76 0.00 1.30 14.61 0.96 0.00 16.00 24.6 2
X1 #sX1:1 Origin 11.63 1.60 0.01 0.05 -42.50 0.02 0.0 13.71 -12.95 0.00 1.30 14.61 0.98 0.00 15.99 24.6 2
X1  X1:E End 15.50 1.60 0.01 -0.08 -92.67 0.04 0.0 13.71 -12.95 0.00 1.30 31.85 0.98 0.00 33.19 51.1 2
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Summary of Clamp Capacities and Usages for Load Case '"NESC EXT. WIND (250C)":

(250C)"

Max.
Usage

Clamp Force Input Factored Holding Input Factored Hardware Max.
Label Holding Holding Usage Hardware Hardware Usage Usage
Capacity Capacity Capacity Capacity

(kips) (kips) (kips) % (kips) (kips) % %

1 2.356 50.00 50.00 4.71 0.00 0.00 0.00 4.71

2 2.356 50.00 50.00 4.71 0.00 0.00 0.00 4.71

3 6.383 50.00 50.00 12.77 0.00 0.00 0.00 12.77

4 0.674 50.00 50.00 1.35 0.00 0.00 0.00 1.35

5 0.674 50.00 50.00 1.35 0.00 0.00 0.00 1.35

6 0.674 50.00 50.00 1.35 0.00 0.00 0.00 1.35

7 0.674 50.00 50.00 1.35 0.00 0.00 0.00 1.35

8 0.674 50.00 50.00 1.35 0.00 0.00 0.00 1.35

9 0.674 50.00 50.00 1.35 0.00 0.00 0.00 1.35

10 0.674 50.00 50.00 1.35 0.00 0.00 0.00 1.35

11 0.674 50.00 50.00 1.35 0.00 0.00 0.00 1.35
Summary of Suspension Capacities and Usages for Load Case "NESC EXT. WIND
Suspension Tension Input Factored Tension Input Factored Hardware
Label Tension Tension Usage Hardware Hardware Usage

Capacity Capacity Capacity Capacity

(kips) (kips) (kips) % (kips) (kips) %
C1  13.377 30.00 30.00 44.59 0.00 0.00 0.00
c2 13.377 30.00 30.00 44.59 0.00 0.00 0.00
C3  13.377 30.00 30.00 44.59 0.00 0.00 0.00
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*** Analysis Results for Load Case No. 3 "NESC EXT. ICE (250D)" - Number of iterations in SAPS 9

Equilibrium Joint Positions and Rotations for Load Case "NESC EXT. ICE (250D)":

Joint  X-Displ Y-Displ Z-Displ X-Rot Y-Rot Z-Rot X-Pos Y-Pos Z-Pos
Label (fv) (fv) (fr) (deg) (deg) (deg) (ft) (ft) (fv)
LP:g 0 0 0 0.0000 0.0000 0.0000 0 -7.75 0

LP:t 0.001154 0.04719 -0.0002747 -0.0315 0.0016 -0.0003 0.001154 -7.703 60
LP:SW 0.001114 0.04636 -0.0002743 -0.0315 0.0016 -0.0003 0.001114 -7.704 58.5
LP:ARM 0.000923 0.04258 -0.0002347 -0.0290 0.0016 -0.0003 0.000923 -7.707 51.5
LP:B1 0.0006818 0.03482 7.142e-05 -0.0452 0.0015 -0.0002 0.0006818 -7.715 42.5
LP:B2 0.000313 0.02315 0.0001431 -0.0522 0.0012 -0.0001 0.000313 -7.727 27
RP:g 0 0 0O 0.0000 0.0000 0.0000 0 7.75 0
RP:t 0.002623 0.1807 -0.004886 -0.2355 0.0024 -0.0003 0.002623 7.931 90
RP:AN1 0.002454 0.1643 -0.004851 -0.2355 0.0024 -0.0003 0.002454 7.914 86
RP:AN2 0.002201 0.1397 -0.004754 -0.2322 0.0024 -0.0003 0.002201 7.89 80
RP:AN3 0.001785 0.1006 -0.004569 -0.2123 0.0023 -0.0003 0.001785 7.851 70
RP:AN4 0.001386 0.06649 -0.004372 -0.1746 0.0022 -0.0003 0.001386 7.816 60
RP:SW 0.001329 0.06198 -0.004345 -0.1689 0.0022 -0.0003 0.001329 7.812 58.5
RP zARM 0.00107 0.04319 -0.004193 -0.1356 0.0020 -0.0003 0.00107 7.793 51.5
RP:AN5 0.001018 0.03987 -0.004111 -0.1189 0.0020 -0.0003 0.001018 7.79 50
RP:B1 0.0007674 0.02936 -0.003705 -0.0447 0.0018 -0.0002 0.0007674 7.779 42.5
RP:AN6 0.0006896 0.02788 -0.003536 -0.0284 0.0017 -0.0002 0.0006896 7.778 40
RP:AN7 0.0004109 0.02539 -0.002853 -0.0176 0.0014 -0.0002 0.0004109 7.775 30
RP:B2 0.0003386 0.02429 -0.002645 -0.0293 0.0013 -0.0001 0.0003386 7.774 27
RP:AN8 0.0001935 0.01808 -0.001959 -0.0636 0.0010 -0.0001 0.0001935 7.768 20
RP:AN9 5.144e-05 0.006214 -0.0009756 -0.0592 0.0006 -0.0000 5.144e-05 7.756 9.999
A1:0 0.0009164 0.04259 0.0004275 -0.0290 0.0016 -0.0003 0.0009164 -9.014 51.5
Al:T 0.0008829 0.04279 -0.03483 0.5460 0.0016 -0.0003 0.0008829 -15.45 51.47
A2:0 0.001077 0.04319 -0.007284 -0.1356 0.0020 -0.0003 0.001077 9.099 51.49
A2:T 0.001109 0.04303 -0.06092 -0.7086 0.0020 -0.0003 0.001109 15.54 51.44
X1:0 0.000923 0.04258 -0.0002347 -0.0290 0.0016 -0.0003 0.000923 -7.707 51.5
X1:C2 0.0009963 0.04293 -0.006985 0.0173 0.0018 -0.0007 0.0009963 0.04293 51.49
X1:E 0.00107 0.04319 -0.004193 -0.1356 0.0020 -0.0003 0.00107 7.793 51.5
BR1:0 0.0006872 0.03482 -0.0009917 -0.0452 0.0015 -0.0002 0.0006872 -6.367 42.5
BR1:E 0.0003352 0.02429 -0.001919 -0.0293 0.0013 -0.0001 0.0003352 6.356 27
BR2:0 0.0003163 0.02315 -0.001149 -0.0522 0.0012 -0.0001 0.0003163 -6.308 27
BR2:E 0.0007619 0.02936 -0.002654 -0.0447 0.0018 -0.0002 0.0007619 6.432 42.5

Joint Support Reactions for Load Case "NESC EXT. ICE (250D)":

Joint X X Y Y H-Shear Z Comp. Uplift Result. Result. X X-M. Y Y-M. H-Bend-M Z Z-M. Max.
Label Force Usage Force Usage Usage Force Usage Usage Force Usage Moment Usage Moment Usage Usage Moment Usage Usage
(kips) % (kips) % % (kips) % % (kips) % (Ft-k) % (Ft-k) % % (Ft-k) % %

LP:g -0.04 0.0 -7.84 0.0 0.0 3.09 0.0 0.0 8.43 0.0 144.72 0.0 -1.3 0.0 0.0 0.08 0.0 0.0
RP:g -0.03 0.0 -12.05 0.0 0.0 -103.92 0.0 0.0 104.61 0.0 186.79 0.0 -1.4 0.0 0.0 0.08 0.0 0.0

Detailed Steel Pole Usages for Load Case "NESC EXT. ICE (250D)":

Element Joint Joint Rel. Trans. Long. Vert. Trans. Mom. Long. Mom. Tors. Axial Tran. Long. P/A M/S. V/Q. T/R. Res. Max. At

Label Label Position Dist. Defl. Defl. Defl. (Local Mx) (Local My) Mom. Force Shear Shear Usage Pt.
(fr) (in) (in) (in) (ft-k) (fFe-k) (Ft-k) (kips) (kips) (kips) (ksi) (ksi) (ksi) (ksi) (ksi) %
LP LP:t Origin 0.00 0.57 0.01 -0.00 -0.00 0.00 0.0 -0.10 0.02 -0.00 -0.00 0.00 0.00 0.00 0.00 0.0 5
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LP LP:-SW End 1.50 0.56 0.01 -0.00 0.03 -0.00 0.0 -0.10 0.02 -0.00 -0.00 0.00 0.00 0.00 0.00 0.0 2
LP LP:SW  Origin 1.50 0.56 0.01 -0.00 0.03 -0.00 -0.0 -4.69 1.32 -0.00 -0.15 0.00 0.09 0.00 0.22 0.3 5
LP  Tube 1 End 5.00 0.53 0.01 -0.00 4.63 -0.00 -0.0 -4.69 1.32 -0.00 -0.15 0.23 0.02 0.00 0.39 0.6 2
LP  Tube 1 Origin 5.00 0.53 0.01 -0.00 4.63 -0.00 -0.0 -5.16 1.39 -0.00 -0.17 0.23 0.02 0.00 0.40 0.6 2
LP LP:ARM End 8.50 0.51 0.01 -0.00 9.51 -0.01 -0.0 -5.16 1.39 -0.00 -0.17 0.46 0.02 0.00 0.63 1.0 2
LP LP:ARM Origin 8.50 0.51 0.01 -0.00 -110.76 -0.03 -0.1 -30.61 19.15 -0.01 -0.98 5.41 0.32 0.00 6.42 9.9 2
LP  Tube 1 End 13.00 0.47 0.01 -0.00 -24.59 -0.10 -0.1 -30.61 19.15 -0.01 -0.97 0.32 1.19 0.00 2.43 3.7 4
LP  Tube 1 Origin 13.00 0.47 0.01 -0.00 -24.59 -0.10 -0.1 -31.23 19.26 -0.02 -0.99 0.32 1.19 0.00 2.45 3.8 4
LP LP:B1 End 17.50 0.42 0.01 0.00 62.08 -0.17 -0.1 -31.23 19.26 -0.02 -0.97 2.85 0.32 0.00 3.86 5.9 2
LP LP:B1 Origin 17.50 0.42 0.01 0.00 23.67 -0.17 -0.1 -3.23 -4.18 -0.02 -0.10 1.09 0.07 0.00 1.20 1.8 2
LP SpliceT End 20.00 0.40 0.01 0.00 13.22 -0.22 -0.1 -3.23 -4.18 -0.02 -0.10 0.60 0.07 0.00 0.71 1.1 2
LP SpliceT Origin 20.00 0.40 0.01 0.00 13.22 -0.22 -0.1 -3.77 -4.09 -0.02 -0.12 0.60 0.07 0.00 0.72 1.1 2
LP  Tube 2 End 25.00 0.35 0.01 0.00 -7.25 -0.32 -0.1 -3.77 -4.09 -0.02 -0.11 0.10 0.24 0.00 0.48 0.7 4
LP  Tube 2 Origin 25.00 0.35 0.01 0.00 -7.25 -0.32 -0.1 -4.41 -3.98 -0.02 -0.13 0.24 0.17 0.00 0.48 0.7 3
LP  Tube 2 End 29.00 0.32 0.00 0.00 -23.19 -0.40 -0.1 -4.41 -3.98 -0.02 -0.13 0.99 0.06 0.00 1.13 1.7 2
LP  Tube 2 Origin 29.00 0.32 0.00 0.00 -23.19 -0.40 -0.1 -5.00 -3.89 -0.02 -0.15 0.99 0.06 0.00 1.14 1.8 2
LP LP:B2 End 33.00 0.28 0.00 0.00 -38.74 -0.50 -0.1 -5.00 -3.89 -0.02 -0.15 1.61 0.06 0.00 1.76 2.7 2
LP LP:B2 Origin 33.00 0.28 0.00 0.00 -57.44 -0.50 -0.1 7.52 7.20 -0.03 0.22 2.38 0.11 0.00 2.61 4.0 2
LP  Tube 2 End 38.00 0.22 0.00 0.00 -21.41 -0.62 -0.1 7.52 7.20 -0.03 0.22 0.86 0.11 0.00 1.10 1.7 2
LP  Tube 2 Origin 38.00 0.22 0.00 0.00 -21.41 -0.62 -0.1 6.77 7.33 -0.03 0.20 0.86 0.11 0.00 1.08 1.7 2
LP  Tube 2 End 43.00 0.15 0.00 0.00 15.24 -0.76 -0.1 6.77 7.33 -0.03 0.19 0.45 0.30 0.00 0.83 1.3 3
LP  Tube 2 Origin 43.00 0.15 0.00 0.00 15.24 -0.76 -0.1 6.00 7.46 -0.03 0.17 0.45 0.31 0.00 0.82 1.3 3
LP  Tube 2 End 48.00 0.08 0.00 0.00 52.53 -0.91 -0.1 6.00 7.46 -0.03 0.17 1.98 0.11 0.00 2.16 3.3 2
LP  Tube 2 Origin 48.00 0.08 0.00 0.00 52.53 -0.91 -0.1 5.23 7.59 -0.03 0.15 1.98 0.11 0.00 2.14 3.3 2
LP  Tube 2 End 53.00 0.03 0.00 0.00 90.48 -1.07 -0.1 5.23 7.59 -0.03 0.14 3.31 0.11 0.00 3.46 5.3 2
LP  Tube 2 Origin 53.00 0.03 0.00 0.00 90.48 -1.07 -0.1 4.56 7.70 -0.03 0.13 3.31 0.11 0.00 3.44 5.3 2
LP  Tube 2 End 56.50 0.01 0.00 0.00 117.44 -1.19 -0.1 4.56 7.70 -0.03 0.12 4.20 0.11 0.00 4.33 6.7 2
LP  Tube 2 Origin 56.50 0.01 0.00 0.00 117.44 -1.19 -0.1 4.00 7.80 -0.04 0.11 4.20 0.11 0.00 4.32 6.6 2
LP LP:g End 60.00 0.00 0.00 0.00 144.72 -1.31 -0.1 4.00 7.80 -0.04 0.11 5.07 0.11 0.00 5.18 8.0 2
RP RP:t  Origin 0.00 2.17 0.03 -0.06 -0.00 -0.00 0.0 -0.20 0.05 -0.00 -0.01 0.00 0.00 0.00 0O.01 0.0 5
RP RP:AN1 End 4.00 1.97 0.03 -0.06 0.20 -0.00 0.0 -0.20 0.05 -0.00 -0.01 0.02 0.00 0.00 0.03 0.0 2
RP RP:AN1 Origin 4.00 1.97 0.03 -0.06 0.20 -0.00 -0.0 -4.92 1.31 -0.00 -0.23 0.00 0.12 0.00 0.31 0.5 5
RP  Tube 1 End 7.00 1.82 0.03 -0.06 4.14 -0.01 -0.0 -4.92 1.31 -0.00 -0.22 0.32 0.03 0.00 0.55 0.8 2
RP  Tube 1 Origin 7.00 1.82 0.03 -0.06 4.14 -0.01 -0.0 -5.23 1.39 -0.00 -0.24 0.32 0.03 0.00 0.56 0.9 2
RP RP:-AN2 End 10.00 1.68 0.03 -0.06 8.31 -0.02 -0.0 -5.23 1.39 -0.00 -0.23 0.63 0.03 0.00 0.87 1.3 2
RP  RP:-AN2 Origin 10.00 1.68 0.03 -0.06 8.31 -0.02 -0.0 -6.91 1.61 -0.01 -0.31 0.63 0.04 0.00 0.94 1.4 2
RP  Tube 1 End 15.00 1.44 0.02 -0.06 16.36 -0.05 -0.0 -6.91 1.61 -0.01 -0.30 1.19 0.04 0.00 1.50 2.3 2
RP  Tube 1 Origin 15.00 1.44 0.02 -0.06 16.36 -0.05 -0.0 -7.44 1.74 -0.01 -0.33 1.19 0.04 0.00 1.52 2.3 2
RP  RP:-AN3 End 20.00 1.21 0.02 -0.05 25.07 -0.09 -0.0 -7.44 1.74 -0.01 -0.32 1.76 0.04 0.00 2.08 3.2 2
RP  RP:-AN3 Origin 20.00 1.21 0.02 -0.05 25.07 -0.09 -0.0 -9.25 1.99 -0.01 -0.40 1.76 0.05 0.00 2.16 3.3 2
RP  Tube 1 End 25.00 0.99 0.02 -0.05 35.02 -0.13 -0.0 -9.25 1.99 -0.01 -0.39 2.37 0.04 0.00 2.76 4.2 2
RP  Tube 1 Origin 25.00 0.99 0.02 -0.05 35.02 -0.13 -0.0 -9.80 2.12 -0.01 -0.41 2.37 0.05 0.00 2.78 4.3 2
RP RP:AN4 End 30.00 0.80 0.02 -0.05 45.63 -0.19 -0.0 -9.80 2.12 -0.01 -0.41 2.98 0.05 0.00 3.38 5.2 2
RP  RP:AN4  Origin 30.00 0.80 0.02 -0.05 45.63 -0.19 -0.0 -11.44 2.33 -0.01 -0.38 2.38 0.04 0.00 2.76 4.2 2
RP RPzSW End 31.50 0.74 0.02 -0.05 49.12 -0.21 -0.0 -11.44 2.33 -0.01 -0.38 2.53 0.04 0.00 2.91 4.5 2
RP RP:SW  Origin 31.50 0.74 0.02 -0.05 49.12 -0.21 -0.0 -16.03 3.65 -0.01 -0.53 2.53 0.06 0.00 3.06 4.7 2
RP  Tube 2 End 35.00 0.62 0.01 -0.05 61.88 -0.26 -0.0 -16.03 3.65 -0.01 -0.52 3.11 0.06 0.00 3.63 5.6 2
RP  Tube 2 Origin 35.00 0.62 0.01 -0.05 61.88 -0.26 -0.0 -16.50 3.74 -0.02 -0.54 3.11 0.06 0.00 3.64 5.6 2
RP  RP:ARM End 38.50 0.52 0.01 -0.05 74.98 -0.32 -0.0 -16.50 3.74 -0.02 -0.53 3.67 0.06 0.00 4.20 6.5 2
RP  RP:ARM Origin 38.50 0.52 0.01 -0.05 153.86 -0.30 -0.1 -47.07 -2.55 -0.01 -1.51 7.53 0.04 0.00 9.04 13.9 2
RP RP:-AN5 End 40.00 0.48 0.01 -0.05 150.03 -0.31 -0.1 -47.07 -2.55 -0.01 -1.50 7.27 0.04 0.00 8.77 13.5 2
RP RP:-AN5 Origin 40.00 0.48 0.01 -0.05 150.03 -0.31 -0.1 -48.70 -2.38 -0.01 -1.55 7.27 0.04 0.00 8.82 13.6 2
RP  Tube 2 End 43.75 0.40 0.01 -0.05 141.09 -0.35 -0.1 -48.70 -2.38 -0.01 -1.53 6.66 0.04 0.00 8.19 12.6 2
RP  Tube 2 Origin 43.75 0.40 0.01 -0.05 141.09 -0.35 -0.1 -49.22 -2.31 -0.01 -1.55 6.66 0.04 0.00 8.21 12.6 2
RP RP:B1 End 47.50 0.35 0.01 -0.04 132.44 -0.39 -0.1 -49.22 -2.31 -0.01 -1.53 6.09 0.04 0.00 7.62 11.7 2
RP RP:B1 Origin 47.50 0.35 0.01 -0.04 114.21 -0.39 -0.1 -63.19 -13.19 -0.01 -1.96 5.25 0.22 0.00 7.22 11.1 2
RP RP:AN6 End 50.00 0.33 0.01 -0.04 81.25 -0.43 -0.1 -63.19 -13.19 -0.01 -1.95 3.67 0.21 0.00 5.63 8.7 2
RP RP:AN6 Origin 50.00 0.33 0.01 -0.04 81.25 -0.43 -0.1 -64.99 -12.98 -0.02 -2.00 3.67 0.21 0.00 5.69 8.8 2
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RP  Tube 3
RP  Tube 3
RP RP:AN7
RP RP:AN7
RP  RP:B2
RP  RP:B2
RP  Tube 3
RP  Tube 3
RP RP:ANS
RP RP:ANS
RP  Tube 3
RP  Tube 3
RP RP:AN9
RP RP:AN9
RP  Tube 3
RP  Tube 3
RP  RP:g

Summary of Brace
Brace Forces
Label (kips)

BR1 -37.07
BR2 17.28

Detailed Tubular Davit Arm Usages for Load Case "NESC EXT.

Element Joint

End
Origin
End
Origin
End
Origin
End
Origin
End
Origin
End
Origin
End
Origin
End
Origin
End

55.00
55.00
60.00
60.00
63.00
63.00
66.50
66.50
70.00
70.00
75.00
75.00
80.00
80.00
85.00
85.00
90.00

0.32
0.32
0.30
0.30
0.29
0.29
0.26
0.26
0.22
0.22
0.14
0.14
0.07
0.07
0.02
0.02
0.00

Forces and Usages for

Allowable Allowable
Compression T
(kips)

178.
178.

Joint

Label Label Position

44
44

Rel. T

Dist.

(fo)

ension
(kips)

172.12
172.12

rans.

OOO0OO0OO0O000O0O0OO0OO0OOOORE

[clolololololololololooNooNoNoNa)
[cjolololojolololololojoNoNoNoNoNo}

Load Case ""NESC EXT.

Long.
Defl.

-0.04
-0.04
-0.03
-0.03
-0.03
-0.03
-0.03
-0.03
-0.02
-0.02
-0.02
-0.02
-0.01
-0.01
-0.01
-0.01

0.00

Vert.

-1.97
-1.99
-1.96
-2.01
-1.99
-2.86
-2.83
-2.84
-2.81
-2.86
-2.82
-2.84
-2.80
-2.85
-2.81
-2.83
-2.79

OBRBDMNNOORRFRPWWAWNNOO

QA UIOINNOOUONJTOONN
ROORFRPOONNUUOOAORMATWWNN

V/Q.

0.21
0.21
0.20
0.20
0.20
0.17
0.17
0.17
0.17
0.18
0.47
0.48
0.17
0.18
0.17
0.17
0.17

[eleolololololololololooNooNoNoNo)

2.71
2.73
4.00
4.05
5.56
8.10
6.39
6.40
4.74
4.79
3.21
3.23
5.32
5.38
7.40
7.42
9.34

[E

[cjolololojolololololojoNoNoNoNoNo]
OO0 O0OO0O000O0O0OO0OO0OOOOOO0

B

Res. Max.

BRPRPPRPOOUANNOONODOIO DD
ADRMDMNWNOORLAWOOWUTIONNNN
NNNNNWWNNNNNNNNNN

Al ALl:T

A2 A2:0
A2 #A2:0
A2 #A2:0
A2  A2:T

Detailed Tubular X-Arm Usages for Load Case "NESC EXT.

Element Joint

Joint

Label Label Position

6.44

0.00
3.22
3.22
6.44

Rel.
Dist.

(fo)

0.52
0.52
0.52
0.52

Trans.
Defl.

(in)

0.01

0.01
0.01
0.01
0.01

Long.
Defl.
an

-0.42

-0.09
-0.30
-0.30
-0.73

Vert.
Defl.

(in)

31 29.88

61 0.00

5.88

1.19

5.86

0.00

0.00

0.00

oM Noo N

N
)}
w
o)}
P hADADN

agooo agooo

N
)}
N
¢4}
P hADADN

0.52

0.01
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16.35 -0.50 -0.1 -64.99 -12.98 -0.02
16.35 -0.50 -0.1 -65.71 -12.84 -0.02
-47.84 -0.59 -0.1 -65.71 -12.84 -0.02
-47.84 -0.59 -0.1 -67.57 -12.59 -0.02
-85.61 -0.65 -0.1 -67.57 -12.59 -0.02
-126.43 -0.65 -0.1 -96.83 11.09 -0.02
-87.62 -0.72 -0.1 -96.83 11.09 -0.02
-87.62 -0.72 -0.1 -97.35 11.23 -0.02
-48.34 -0.80 -0.1 -97.35 11.23 -0.02
-48.34 -0.80 -0.1 -99.27 11.49 -0.02
9.11 -0.92 -0.1 -99.27 11.49 -0.02
9.11 -0.92 -0.1 -100.04 11.65 -0.03
67.33 -1.06 -0.1 -100.04 11.65 -0.03
67.33 -1.06 -0.1 -102.10 11.89 -0.03
126.79 -1.20 -0.1 -102.10 11.89 -0.03
126.79 -1.20 -0.1 -102.89 12.00 -0.03
186.79 -1.36 -0.1 -102.89 12.00 -0.03
ICE (250D)":
ICE (250D)":
Vert. Horz. Tors. Axial Vert. Horz. P
Mom. Mom. Mom. Force Shear Shear
(ft-k) (Ft-k) (Ft-k) (kips) (kips) (kips) (ks
-117.01 0.00 0.0 -3.69 18.21 -0.00 -O.
-58.37 0.00 0.0 -3.69 18.21 -0.00 -O.
-58.37 0.00 -0.0 -3.59 18.13 -0.00 -O.
0.00 0.00 -0.0 -3.59 18.13 -0.00 -O.
-116.68 -0.00 -0.0 3.84 18.18 0.00 O.
-58.14 -0.00 -0.0 3.84 18.18 0.00 O.
-58.14 -0.00 -0.0 3.94 18.06 0.00 O.
-0.00 0.00 -0.0 3.94 18.06 0.00 O.
ICE (250D)":

Vert. Horz. Tors. Axial Vert. Horz.
Mom. Mom. Mom. Force Shear Shear
(ft-k) (Ft-k) (Ft-k) (kips) (kips) (kips) (k
-20.60 -0.08 0.0 13.91 6.58 0.01 1

4.89 -0.04 0.0 13.91 6.58 0.01 1

4.89 -0.04 0.0 13.91 6.44 0.01 1
29.87 0.00 0.0 13.91 6.44 0.01 1
29.87 0.00 0.0 10.18 -11.73 0.01 O
-15.59 0.04 0.0 10.18 -11.73 0.01 O
-15.59 0.04 0.0 10.16 -11.88 0.01 O
-61.64 0.07 0.0 10.16 -11.88 0.01 O

.96 10.26

9 0.00

0.90 0.00

22.21

NNNNNNNN
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Summary of Clamp Capacities and Usages for Load Case "NESC EXT. ICE (250D)":

Clamp Force Input Factored Holding Input Factored Hardware Max.
Label Holding Holding Usage Hardware Hardware Usage Usage
Capacity Capacity Capacity Capacity

(kips) (kips) (kips) % (kips) (kips) % %

1 4.433 50.00 50.00 8.87 0.00 0.00 0.00 8.87

2 4.433 50.00 50.00 8.87 0.00 0.00 0.00 8.87

3 4.525 50.00 50.00 9.05 0.00 0.00 0.00 9.05

4 1.280 50.00 50.00 2.56 0.00 0.00 0.00 2.56

5 1.280 50.00 50.00 2.56 0.00 0.00 0.00 2.56

6 1.280 50.00 50.00 2.56 0.00 0.00 0.00 2.56

7 1.280 50.00 50.00 2.56 0.00 0.00 0.00 2.56

8 1.280 50.00 50.00 2.56 0.00 0.00 0.00 2.56

9 1.280 50.00 50.00 2.56 0.00 0.00 0.00 2.56

10 1.280 50.00 50.00 2.56 0.00 0.00 0.00 2.56

11 1.280 50.00 50.00 2.56 0.00 0.00 0.00 2.56

Summary of Suspension Capacities and Usages for Load Case "NESC EXT. ICE (250D)":

Suspension Tension Input Factored Tension Input Factored Hardware Max.

Label Tension Tension Usage Hardware Hardware Usage Usage
Capacity Capacity Capacity Capacity

(kips) (kips) (kips) % (kips) (kips) % %

Cl 18.438 30.00 30.00 61.46 0.00 0.00 0.00 61.46

C2  18.438 30.00 30.00 61.46 0.00 0.00 0.00 61.46

C3  18.438 30.00 30.00 61.46 0.00 0.00 0.00 61.46
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*** Analysis Results for Load Case No. 4 "NESC HEAVY (250B) (-)" - Number of iterations in SAPS 10

Equilibrium Joint Positions and Rotations for Load Case "NESC

Joint
Label

X-Displ
o

Y-Displ
o

Y-Rot
(deg)

Z-Rot
(deg)

HEAVY (250B) (-)":

LP:B2

RP:AN7
RP:B2
RP:AN8
RP:AN9
Al:0
AL:T
A2:0
A2:T
X1:0
X1:C2
X1:E
BR1:0
BR1:E
BR2:0
BR2:E

0
0.006489
0.006071
0.005446
0.004417
0.003431
0.003289
0.002652
0.002521
0.001903
0.001711

0.0004828
0.0001289
0.002257
0.00217
0.00267
0.002755
0.002274
0.002461
0.002652

0.0007749
0.001889

-0.08173
-0.0781
-0.06127
-0.04519
-0.03538
0
-0.1934
-0.1766
-0.1514
-0.1121
-0.08008
-0.07617
-0.06115
-0.05853
-0.04702
-0.04467
-0.03729
-0.03449
-0.02439
-0.008065
-0.06127
-0.06118
-0.06115
-0.06137
-0.06127
-0.06128
-0.06115
-0.04519
-0.03449
-0.03538
-0.04702

Joint Support Reactions for

Z-Displ X-Rot
(ft)  (deg)
0 0.0000

-0.004339 0.1386
-0.004334 0.1386
-0.004284 0.1351
-0.003916 0.0601
-0.00283 0.0533

0 0.0000
-0.001191 0.2416
-0.001154 0.2415
-0.00104 0.2367
-0.0008274 0.2080
-0.0006056 0.1531
-0.0005767 0.1448
-0.0004221 0.0964
-0.0003516 0.0974
1.14e-05 0.0620
3.758e-05 0.0502
0.0001652 0.0493
0.0002112 0.0617
0.0001309 0.0936
5.245e-05 0.0783
-0.007365 0.1351
-0.05964 0.6885
0.001776 0.0964
-0.02465 -0.4598
-0.004284 0.1351
-0.009199 -0.0336
-0.0004221 0.0964
-0.002503 0.0601
-0.001316 0.0617
-0.001509 0.0533
-0.001447 0.0620

0.0000
0.0039
0.0039
0.0039
0.0037
0.0029
0.0000
0.0060
0.0060
0.0060
0.0058
0.0054
0.0054
0.0050
0.0049
0.0045
0.0043
0.0035
0.0033
0.0026
0.0014
0.0039
0.0038
0.0050
0.0050
0.0039
0.0044
0.0050
0.0037
0.0033
0.0029
0.0045

-0.0003
-0.0006

Load Case "NESC HEAVY (250B) (-)":

Z Z-M. Max.
Moment Usage Usage

Joint X X Y Y H-Shear Z Comp. Uplift R
Label Force Usage Force Usage Usage Force Usage Usage
(kips) %(kips) % % (Kips) % %
LP:g -0.08 0.0 15.76 0.0 0.0 -109.96 0.0 0.0
RP:g -0.09 0.0 14.34 0.0 0.0 4.24 0.0 0.0

Detailed Steel Pole Usages for Load Case '""NESC

Element
Label

Joint
Label

Joint
Position

Rel. Trans. Long.
Dist. Defl. Defl.

(ft) (in) (in)

HEAVY (250B) (

Vert.
Defl.

(in)

Trans.
(Local
(r

(Ft-k) % %
0.19 0.0 0.0
0.20 0.0 0.0

M/S. V/Q. T/R. Res.

(ksi) (ksi) (ksi) (ksi)

Max. At
Usage Pt.
%

Centek Engineering Inc - 005&006-23-22435-60,90FT

X-Pos Y-Pos Z-Pos
(ft) (ft) (fo)
0 -7.75 0
0.002847  -7.832 60
0.002746  -7.828 58.5
0.002274 -7.811 51.5
0.001677 -7.795 42.5
0.0007664  -7.785 27
0 7.75 0
0.006489 7.557 90
0.006071 7.573 86
0.005446 7.599 80
0.004417 7.638 70
0.003431 7.67 60
0.003289 7.674 58.5
0.002652 7.689 51.5
0.002521 7.691 50
0.001903 7.703 42.5
0.001711 7.705 40
0.001022 7.713 30
0.0008429 7.716 27
0.0004828 7.726 20
0.0001289 7.742 10
0.002257 -9.118 51.49
0.00217 -15.56 51.44
0.00267 8.995 51.5
0.002755 15.43 51.48
0.002274 -7.811 51.5
0.002461 -0.06128 51.49
0.002652 7.689 51.5
0.001691  -6.447 42.5
0.0008341 6.297 27
0.0007749 -6.367 27
0.001889 6.356 42.5
esult. Result. X X-M. Y Y-M. H-Bend-M
Force Usage Moment Usage Moment Usage
(kips) % (Ft-k) % (Ft-k) %
111.09 0.0 -256.67 0.0 -3.2 0.0
14.95 0.0 -238.62 0.0 -3.4 0.0
_)":
Mom. Long. Mom. Tors. Axial Tran. Long.
Mx) (Local My) Mom. Force Shear Shear
t-k) (Ft-k) (Ft-k) (kips) (kips) (kips)
0.00 0.00 0.0 -0.13 -0.03 -0.00

0.00 0.00 0.00 o0.01
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LP LP:-SW End 1.50 -0.94 0.03 -0.05 -0.04 -0.00 0.0 -0.13 -0.03 -0.00 -0.00 0.00 0.00 0.00 O0.01 0.0 2
LP LP:SW  Origin 1.50 -0.94 0.03 -0.05 -0.04 -0.00 0.0 -3.55 -1.84 -0.00 -0.12 0.00 0.12 0.00 0.24 0.4 5
LP  Tube 1 End 5.00 -0.84 0.03 -0.05 -6.48 -0.01 0.0 -3.55 -1.84 -0.00 -0.12 0.32 0.03 0.00 0.44 0.7 2
LP  Tube 1 Origin 5.00 -0.84 0.03 -0.05 -6.48 -0.01 0.0 -4.17 -1.96 -0.01 -0.14 0.32 0.03 0.00 0.46 0.7 2
LP LP:ARM End 8.50 -0.74 0.03 -0.05 -13.35 -0.03 0.0 -4.17 -1.96 -0.01 -0.13 0.65 0.03 0.00 0.79 1.2 2
LP LP:ARM Origin 8.50 -0.74 0.03 -0.05 -81.82 -0.08 -0.2 -35.70 -8.17 -0.04 -1.14 4.00 0.14 0.00 5.15 7.9 2
LP  Tube 1 End 13.00 -0.62 0.02 -0.05 -118.58 -0.25 -0.2 -35.70 -8.17 -0.04 -1.13 5.62 0.14 0.00 6.75 10.4 2
LP  Tube 1 Origin 13.00 -0.62 0.02 -0.05 -118.58 -0.25 -0.2 -36.52 -8.31 -0.04 -1.15 5.62 0.14 0.00 6.77 10.4 2
LP LP:B1 End 17.50 -0.54 0.02 -0.05 -155.96 -0.44 -0.2 -36.52 -8.31 -0.04 -1.13 7.16 0.14 0.00 8.30 12.8 2
LP LP:B1 Origin 17.50 -0.54 0.02 -0.05 -117.51 -0.44 -0.2 -65.69 14.75 -0.05 -2.04 5.40 0.24 0.00 7.45 11.5 2
LP SpliceT End 20.00 -0.52 0.02 -0.04 -80.64 -0.55 -0.2 -65.69 14.75 -0.05 -2.02 3.64 0.24 0.00 5.68 8.7 2
LP SpliceT Origin 20.00 -0.52 0.02 -0.04 -80.64 -0.55 -0.2 -66.39 14.63 -0.05 -2.04 3.64 0.24 0.00 5.70 8.8 2
LP  Tube 2 End 25.00 -0.48 0.01 -0.04 -7.48 -0.80 -0.2 -66.39 14.63 -0.05 -2.01 0.12 0.87 0.00 2.62 4.0 4
LP  Tube 2 Origin 25.00 -0.48 0.01 -0.04 -7.48 -0.80 -0.2 -67.24 14.47 -0.05 -2.04 0.12 0.8 0.00 2.63 4.0 4
LP  Tube 2 End 29.00 -0.46 0.01 -0.04 50.39 -1.01 -0.2 -67.24 14.47 -0.05 -2.01 2.15 0.23 0.00 4.18 6.4 2
LP  Tube 2 Origin 29.00 -0.46 0.01 -0.04 50.39 -1.01 -0.2 -68.01 14.30 -0.06 -2.03 2.15 0.23 0.00 4.20 6.5 2
LP LP:B2 End 33.00 -0.42 0.01 -0.03 107.60 -1.24 -0.2 -68.01 14.30 -0.06 -2.01 4.47 0.22 0.00 6.48 10.0 2
LP LP:B2 Origin 33.00 -0.42 0.01 -0.03 157.88 -1.24 -0.2 -104.33 -14.92 -0.06 -3.08 6.55 0.23 0.00 9.63 14.8 2
LP  Tube 2 End 38.00 -0.35 0.01 -0.03 83.29 -1.56 -0.2 -104.33 -14.92 -0.06 -3.03 3.35 0.23 0.00 6.39 9.8 2
LP  Tube 2 Origin 38.00 -0.35 0.01 -0.03 83.29 -1.56 -0.2 -105.31 -15.16 -0.07 -3.06 3.35 0.23 0.00 6.42 9.9 2
LP  Tube 2 End 43.00 -0.24 0.00 -0.02 7.51 -1.89 -0.2 -105.31 -15.16 -0.07 -3.01 0.15 0.85 0.00 3.49 5.4 4
LP  Tube 2 Origin 43.00 -0.24 0.00 -0.02 7.51 -1.89 -0.2 -106.31 -15.36 -0.07 -3.04 0.15 0.86 0.00 3.52 5.4 4
LP  Tube 2 End 48.00 -0.14 0.00 -0.01 -69.26 -2.24 -0.2 -106.31 -15.36 -0.07 -2.99 2.63 0.23 0.00 5.63 8.7 2
LP  Tube 2 Origin 48.00 -0.14 0.00 -0.01 -69.26 -2.24 -0.2 -107.34 -15.53 -0.07 -3.02 2.63 0.23 0.00 5.66 8.7 2
LP  Tube 2 End 53.00 -0.05 0.00 -0.01 -146.88 -2.62 -0.2 -107.34 -15.53 -0.07 -2.97 5.38 0.23 0.00 8.37 12.9 2
LP  Tube 2 Origin 53.00 -0.05 0.00 -0.01 -146.88 -2.62 -0.2 -108.23 -15.64 -0.08 -3.00 5.38 0.23 0.00 8.39 12.9 2
LP  Tube 2 End 56.50 -0.02 0.00 -0.00 -201.63 -2.89 -0.2 -108.23 -15.64 -0.08 -2.97 7.23 0.23 0.00 10.20 15.7 2
LP  Tube 2 Origin 56.50 -0.02 0.00 -0.00 -201.63 -2.89 -0.2 -108.97 -15.73 -0.08 -2.99 7.23 0.23 0.00 10.22 15.7 2
LP LP:g End 60.00 0.00 0.00 0.00 -256.67 -3.18 -0.2 -108.97 -15.73 -0.08 -2.96 9.00 0.23 0.00 11.96 18.4 2
RP RP:t  Origin 0.00 -2.32 0.08 -0.01 -0.00 -0.00 0.0 -0.26 -0.08 -0.00 -0.01 0.00 0.01 0.00 0.02 0.0 5
RP RP:AN1 End 4.00 -2.12 0.07 -0.01 -0.31 -0.01 0.0 -0.26 -0.08 -0.00 -0.01 0.02 0.00 0.00 0.04 0.1 2
RP RP:AN1 Origin 4.00 -2.12 0.07 -0.01 -0.31 -0.01 0.0 -6.31 -1.89 -0.01 -0.29 0.00 0.18 0.00 0.42 0.6 5
RP  Tube 1 End 7.00 -1.97 0.07 -0.01 -5.96 -0.03 0.0 -6.31 -1.89 -0.01 -0.29 0.46 0.05 0.00 0.75 1.2 2
RP  Tube 1 Origin 7.00 -1.97 0.07 -0.01 -5.96 -0.03 0.0 -6.70 -2.00 -0.01 -0.30 0.46 0.05 0.00 0.77 1.2 2
RP RP:-AN2 End 10.00 -1.82 0.07 -0.01 -11.97 -0.05 0.0 -6.70 -2.00 -0.01 -0.30 0.91 0.05 0.00 1.22 1.9 2
RP  RP:-AN2 Origin 10.00 -1.82 0.07 -0.01 -11.97 -0.05 0.0 -8.61 -2.34 -0.01 -0.38 0.91 0.06 0.00 1.30 2.0 2
RP  Tube 1 End 15.00 -1.57 0.06 -0.01 -23.66 -0.12 0.0 -8.61 -2.34 -0.01 -0.38 1.73 0.05 0.00 2.11 3.2 2
RP  Tube 1 Origin 15.00 -1.57 0.06 -0.01 -23.66 -0.12 0.0 -9.29 -2.54 -0.02 -0.41 1.73 0.06 0.00 2.14 3.3 2
RP  RP:-AN3 End 20.00 -1.35 0.05 -0.01 -36.34 -0.21 0.0 -9.29 -2.54 -0.02 -0.40 2.56 0.06 0.00 2.96 4.5 2
RP  RP:-AN3 Origin 20.00 -1.35 0.05 -0.01 -36.34 -0.21 0.0 -11.35 -2.91 -0.02 -0.49 2.56 0.07 0.00 3.05 4.7 2
RP  Tube 1 End 25.00 -1.14 0.05 -0.01 -50.90 -0.33 0.0 -11.35 -2.91 -0.02 -0.48 3.45 0.06 0.00 3.93 6.0 2
RP  Tube 1 Origin 25.00 -1.14 0.05 -0.01 -50.90 -0.33 0.0 -12.06 -3.11 -0.03 -0.51 3.45 0.07 0.00 3.96 6.1 2
RP RP:AN4 End 30.00 -0.96 0.04 -0.01 -66.47 -0.48 0.0 -12.06 -3.11 -0.03 -0.50 4.34 0.07 0.00 4.84 7.4 2
RP RP:AN4  Origin 30.00 -0.96 0.04 -0.01 -66.47 -0.48 0.0 -13.92 -3.42 -0.03 -0.46 3.46 0.06 0.00 3.93 6.0 2
RP RPzSW End 31.50 -0.91 0.04 -0.01 -71.60 -0.53 0.0 -13.92 -3.42 -0.03 -0.46 3.69 0.06 0.00 4.15 6.4 2
RP RP:SW  Origin 31.50 -0.91 0.04 -0.01 -71.60 -0.53 0.0 -17.34 -5.25 -0.04 -0.57 3.69 0.09 0.00 4.26 6.6 2
RP  Tube 2 End 35.00 -0.82 0.04 -0.01 -89.98 -0.66 0.0 -17.34 -5.25 -0.04 -0.56 4.52 0.09 0.00 5.09 7.8 2
RP  Tube 2 Origin 35.00 -0.82 0.04 -0.01 -89.98 -0.66 0.0 -17.96 -5.39 -0.04 -0.58 4.52 0.09 0.00 5.11 7.9 2
RP  RP:ARM End 38.50 -0.73 0.03 -0.01 -108.87 -0.80 0.0 -17.96 -5.39 -0.04 -0.58 5.34 0.09 0.00 5.91 9.1 2
RP  RP:ARM Origin 38.50 -0.73 0.03 -0.01 21.55 -0.75 -0.2 -41.28 -16.82 -0.02 -1.32 0.80 0.78 0.01 2.52 3.9 3
RP RP:-AN5 End 40.00 -0.70 0.03 -0.00 -3.68 -0.78 -0.2 -41.28 -16.82 -0.02 -1.32 0.04 1.09 0.00 2.33 3.6 5
RP RP:-AN5 Origin 40.00 -0.70 0.03 -0.00 -3.68 -0.78 -0.2 -43.13 -17.11 -0.02 -1.38 0.04 1.11 0.00 2.39 3.7 5
RP  Tube 2 End 43.75 -0.63 0.03 -0.00 -67.84 -0.87 -0.2 -43.13 -17.11 -0.02 -1.36 3.21 0.28 0.00 4.59 7.1 2
RP  Tube 2 Origin 43.75 -0.63 0.03 -0.00 -67.84 -0.87 -0.2 -43.82 -17.26 -0.03 -1.38 3.21 0.29 0.00 4.62 7.1 2
RP RP:B1 End 47.50 -0.56 0.02 0.00 -132.58 -0.97 -0.2 -43.82 -17.26 -0.03 -1.36 6.10 0.28 0.00 7.48 11.5 2
RP RP:B1 Origin 47.50 -0.56 0.02 0.00 -85.41 -0.97 -0.2 -9.40 11.55 -0.03 -0.29 3.93 0.19 0.00 4.24 6.5 2
RP RP:AN6 End 50.00 -0.54 0.02 0.00 -56.52 -1.05 -0.2 -9.40 11.55 -0.03 -0.29 2.56 0.19 0.00 2.87 4.4 2
RP RP:AN6 Origin 50.00 -0.54 0.02 0.00 -56.52 -1.05 -0.2 -11.48 11.21 -0.04 -0.35 2.56 0.18 0.00 2.94 4.5 2
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RP  Tube 3 End 55.00 -0.49 0.02 0.00 -0.45 -1.23 -0.2 -11.48 11.21 -0.04 -0.35 0.05 0.69 0.00 1.27 2.0 5
RP Tube 3 Origin 55.00 -0.49 0.02 0.00 -0.45 -1.23 -0.2 -12.43 10.99 -0.04 -0.38 0.05 0.68 0.00 1.26 1.9 5
RP RP:AN7 End 60.00 -0.45 0.01 0.00 54.48 -1.44 -0.2 -12.43 10.99 -0.04 -0.37 2.32 0.17 0.00 2.70 4.2 2
RP RP:AN7 Origin 60.00 -0.45 0.01 0.00 54.48 -1.44 -0.2 -14.58 10.62 -0.05 -0.43 2.32 0.17 0.00 2.77 4.3 2
RP  RP:B2 End 63.00 -0.41 0.01 0.00 86.35 -1.59 -0.2 -14.58 10.62 -0.05 -0.43 3.59 0.17 0.00 4.03 6.2 2
RP  RP:B2 Origin 63.00 -0.41 0.01 0.00 126.05 -1.59 -0.2 12.79 -12.74 -0.05 0.38 5.24 0.20 0.00 5.62 8.7 2
RP  Tube 3 End 66.50 -0.36 0.01 0.00 81.45 -1.77 -0.2 12.79 -12.74 -0.05 0.37 3.31 0.20 0.00 3.70 5.7 2
RP Tube 3 Origin 66.50 -0.36 0.01 0.00 81.45 -1.77 -0.2 12.10 -12.91 -0.06 0.35 3.31 0.20 0.00 3.68 5.7 2
RP RP:AN8 End 70.00 -0.29 0.01 0.00 36.27 -1.97 -0.2 12.10 -12.91 -0.06 0.35 1.46 0.20 0.00 1.84 2.8 2
RP RP:AN8 Origin 70.00 -0.29 0.01 0.00 36.27 -1.97 -0.2 9.87 -13.28 -0.06 0.28 1.46 0.20 0.00 1.78 2.7 2
RP  Tube 3 End 75.00 -0.19 0.00 0.00 -30.15 -2.28 -0.2 9.87 -13.28 -0.06 0.28 0.91 0.54 0.00 1.52 2.3 3
RP Tube 3 Origin 75.00 -0.19 0.00 0.00 -30.15 -2.28 -0.2 8.86 -13.53 -0.07 0.25 0.91 0.55 0.00 1.52 2.3 3
RP RP:AN9 End 80.00 -0.10 0.00 0.00 -97.80 -2.63 -0.2 8.86 -13.53 -0.07 0.25 3.66 0.20 0.00 3.92 6.0 2
RP RP:AN9 Origin 80.00 -0.10 0.00 0.00 -97.80 -2.63 -0.2 6.45 -13.95 -0.08 0.18 3.66 0.21 0.00 3.86 5.9 2
RP  Tube 3 End 85.00 -0.03 0.00 0.00 -167.57 -3.00 -0.2 6.45 -13.95 -0.08 0.18 6.07 0.20 0.00 6.25 9.6 2
RP Tube 3 Origin 85.00 -0.03 0.00 0.00 -167.57 -3.00 -0.2 5.40 -14.21 -0.08 0.15 6.07 0.21 0.00 6.23 9.6 2
RP RP:g End 90.00 0.00 0.00 0.00 -238.62 -3.41 -0.2 5.40 -14.21 -0.08 0.15 8.37 0.20 0.00 8.53 13.1 2
Summary of Brace Forces and Usages for Load Case "NESC HEAVY (250B) (-)":
Brace Forces Allowable Allowable Usage
Label (kips) Compression Tension
(kips) (kips) %
BR1 36.55 178.44 172.12 21.24
BR2 -45.61 178.44 172.12 25.56
Detailed Tubular Davit Arm Usages for Load Case 'NESC HEAVY (250B) (-)":
Element Joint Joint Rel. Trans. Long. Vert. Vert. Horz. Tors. Axial Vert. Horz. P/A M/S. V/Q. T/R. Res. Max. At
Label Label Position Dist. Defl. Defl. Defl. Mom. Mom. Mom. Force Shear Shear Usage Pt.
(fv) (in) (in) (in) (ft-k) (Fe-k) (Fe-k) (kips) (kips) (kips) (ksi) (ksi) (ksi) (ksi) (ksi) %
Al A1l:0 Origin 0.00 -0.74 0.03 -0.09 -112.81 0.01 0.0 5.86 17.61 -0.00 0.48 28.89 1.15 0.00 29.44 45.3 2
Al #A1:0 End 3.22 -0.74 0.03 -0.30 -56.11 0.00 0.0 5.86 17.61 -0.00 0.63 24.83 1.51 0.00 25.59 39.4 2
Al #A1:0 Origin 3.22 -0.74 0.03 -0.30 -56.11 0.00 -0.0 5.95 17.42 -0.00 0.64 24.83 1.50 0.00 25.60 39.4 2
Al Al:T End 6.44 -0.73 0.03 -0.72 0.00 0.00 -0.0 5.95 17.42 -0.00 0.93 0.00 5.65 0.00 9.83 15.1 4
A2 A2:0 Origin 0.00 -0.73 0.03 0.02 -113.26 -0.01 -0.0 -5.74 17.65 0.00 -0.47 29.01 1.15 0.00 29.55 45.5 2
A2 #A2:0 End 3.22 -0.73 0.03 -0.03 -56.43 -0.01 -0.0 -5.74 17.65 0.00 -0.62 24.97 1.52 0.00 25.72 39.6 2
A2 #A2:0 Origin 3.22 -0.73 0.03 -0.03 -56.43 -0.01 -0.0 -5.64 17.53 0.00 -0.61 24.97 1.51 0.00 25.71 39.6 2
A2 A2:T End 6.44 -0.74 0.03 -0.30 -0.00 0.00 -0.0 -5.64 17.53 0.00 -0.88 0.00 5.68 0.00 9.88 15.2 4
Detailed Tubular X-Arm Usages for Load Case "NESC HEAVY (250B) (-)":
Element Joint Joint Rel. Trans. Long. Vert. Vert. Horz. Tors. Axial Vert. Horz. P/A M/S. V/Q. T/R. Res. Max. At
Label Label Position Dist. Defl. Defl. Defl. Mom. Mom. Mom. Force Shear Shear Usage Pt.
(fr) (in) (in) (in) (ft-k) (Fe-k) (Fe-k) (kips) (kips) (kips) (ksi) (ksi) (ksi) (ksi) (ksi) %
X1  X1:0 Origin 0.00 -0.74 0.03 -0.05 -67.50 -0.20 0.0 -0.24 12.99 0.03 -0.02 23.22 0.98 0.01 23.31 35.9 2
X1 #sX1:0 End 3.88 -0.74 0.03 -0.05 -17.16 -0.10 0.0 -0.24 12.99 0.03 -0.02 5.91 0.98 0.01 6.18 9.5 2
X1 #sX1:0 Origin 3.88 -0.74 0.03 -0.05 -17.16 -0.10 0.0 -0.22 12.78 0.03 -0.02 5.91 0.97 0.01 6.17 9.5 2
X1 X1:C2 End 7.75 -0.74 0.03 -0.11 32.37 0.00 0.0 -0.22 12.78 0.03 -0.02 11.12 0.97 0.01 11.27 17.3 2
X1 X1:C2 Origin 7.75 -0.74 0.03 -0.11 32.37 0.00 0.0 5.53 -4.85 0.02 0.52 11.12 0.37 0.01 11.66 17.9 2
X1 #sX1:1 End 11.63 -0.73 0.03 -0.08 13.58 0.10 0.0 5.53 -4.85 0.02 0.52 4.68 0.37 0.01 5.24 8.1 2
X1 #sX1:1 Origin 11.63 -0.73 0.03 -0.08 13.58 0.10 0.0 5.53 -5.05 0.02 0.52 4.68 0.38 0.01 5.25 8.1 2
X1  X1:E End 15.50 -0.73 0.03 -0.01 -5.99 0.19 0.0 5.53 -5.05 0.02 0.52 2.09 0.38 0.01 2.70 4.1 2
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Summary of Clamp Capacities and Usages for Load Case ''NESC HEAVY (250B) (-)":

Clamp Force Input Factored Holding Input Factored Hardware Max.
Label Holding Holding Usage Hardware Hardware Usage Usage
Capacity Capacity Capacity Capacity

(kips) (kips) (kips) % (kips) (kips) % %

1 3.441 50.00 50.00 6.88 0.00 0.00 0.00 6.88

2 3.441 50.00 50.00 6.88 0.00 0.00 0.00 6.88

3 5.850 50.00 50.00 11.70 0.00 0.00 0.00 11.70

4 1.391 50.00 50.00 2.78 0.00 0.00 0.00 2.78

5 1.391 50.00 50.00 2.78 0.00 0.00 0.00 2.78

6 1.391 50.00 50.00 2.78 0.00 0.00 0.00 2.78

7 1.391 50.00 50.00 2.78 0.00 0.00 0.00 2.78

8 1.391 50.00 50.00 2.78 0.00 0.00 0.00 2.78

9 1.391 50.00 50.00 2.78 0.00 0.00 0.00 2.78

10 1.391 50.00 50.00 2.78 0.00 0.00 0.00 2.78

11 1.391 50.00 50.00 2.78 0.00 0.00 0.00 2.78

Summary of Suspension Capacities and Usages for Load Case '""NESC HEAVY (250B) (-)':

Suspension Tension Input Factored Tension Input Factored Hardware Max.

Label Tension Tension Usage Hardware Hardware Usage Usage
Capacity Capacity Capacity Capacity

(kips) (kips) (kips) % (kips) (kips) % %

Cl1 18.351 30.00 30.00 61.17 0.00 0.00 0.00 61.17

C2 18.351 30.00 30.00 61.17 0.00 0.00 0.00 61.17

C3 18.351 30.00 30.00 61.17 0.00 0.00 0.00 61.17
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*** Analysis Results for Load Case No. 5 "NESC EXT. WIND (250C)(-)" - Number of iterations in SAPS 10

Equilibrium Joint Positions and Rotations for Load Case "NESC EXT. WIND (250C)(-)":

Joint  X-Displ Y-Displ Z-Displ X-Rot Y-Rot Z-Rot X-Pos Y-Pos Z-Pos
Label (fv) (fv) (fv) (deg) (deg) (deg) (ft) (ft) (fv)
LP:g 0 0 0 0.0000 0.0000 0.0000 0 -7.75 0

LP:t 0.0006916 -0.1656 -0.006252 0.2315 0.0009 -0.0002 0.0006916 -7.916 59.99
LP:-SW 0.0006672 -0.1595 -0.006239 0.2315 0.0009 -0.0002 0.0006672 -7.91 58.49
LP:ARM 0.0005532 -0.1314 -0.006173 0.2266 0.0009 -0.0002 0.0005532 -7.881 51.49
LP:B1 0.0004091 -0.0996 -0.005895 0.1371 0.0009 -0.0001 0.0004091 -7.85 42.49
LP:B2 0.0001879 -0.07286 -0.004322 0.1294 0.0007 -0.0001 0.0001879 -7.823 27
RP:g 0 0 0 0.0000 0.0000 0.0000 0 7.75 0
RP:t 0.001532 -0.5428 0.0009948 0.7496 0.0014 -0.0002 0.001532 7.207 90
RP:AN1 0.001435 -0.4905 0.001338 0.7494 0.0014 -0.0002 0.001435 7.26 86
RP:AN2 0.001288 -0.4124 0.001878 0.7342 0.0014 -0.0002 0.001288 7.338 80
RP:AN3 0.001047 -0.2906 0.002688 0.6442 0.0014 -0.0002 0.001047 7.459 70
RP:AN4 0.0008158 -0.1914 0.003265 0.4757 0.0013 -0.0002 0.0008158 7.559 60
RP:SW 0.0007825 -0.1792 0.003325 0.4504 0.0013 -0.0002 0.0007825 7.571 58.5
RP:ARM 0.0006324 -0.1321 0.003545 0.3104 0.0012 -0.0002 0.0006324 7.618 51.5
RP:AN5 0.0006016 -0.1241 0.003583 0.2882 0.0012 -0.0002 0.0006016 7.626 50
RP:B1 0.0004554 -0.095 0.003734 0.1408 0.0011 -0.0001 0.0004554 7.655 42.5
RP:AN6 0.0004098 -0.08995 0.003607 0.1031 0.0010 -0.0001 0.0004098 7.66 40
RP:AN7 0.0002457 -0.07744 0.003107 0.0823 0.0008 -0.0001 0.0002457 7.673 30
RP:B2 0.000203 -0.07266 0.002965 0.1116 0.0008 -0.0001 0.000203 7.677 27
RP:AN8 0.0001166 -0.05259 0.002161 0.1939 0.0006 -0.0001 0.0001166 7.697 20
RP:AN9 3.13e-05 -0.01774 0.001076 0.1704 0.0003 -0.0000 3.13e-05 7.732 10
A1:0 0.0005495 -0.1314 -0.01134 0.2266 0.0009 -0.0002 0.0005495 -9.188 51.49
Al1:T 0.0005312 -0.1315 -0.05228 0.4572 0.0009 -0.0002 0.0005312 -15.63 51.45
A2:0 0.0006362 -0.1321 0.01062 0.3104 0.0012 -0.0002 0.0006362 8.924 51.51
A2:T 0.0006548 -0.1324 0.02994 0.0781 0.0012 -0.0002 0.0006548 15.36 51.53
X1:0 0.0005532 -0.1314 -0.006173 0.2266 0.0009 -0.0002 0.0005532 -7.881 51.49
X1:C2 0.0005926 -0.1319 -0.007612 -0.0738 0.0011 -0.0004 0.0005926 -0.1319 51.49
X1:E 0.0006324 -0.1321 0.003545 0.3104 0.0012 -0.0002 0.0006324 7.618 51.5
BR1:0 0.000412 -0.0996 -0.00267 0.1371 0.0009 -0.0001 0.000412 -6.502 42.5
BR1:E 0.0002012 -0.07266 0.0002011 0.1116 0.0008 -0.0001 0.0002012 6.259 27
BR2:0 0.0001897 -0.07286 -0.001118 0.1294 0.0007 -0.0001 0.0001897 -6.404 27
BR2:E 0.0004524 -0.09499 0.0004242 0.1408 0.0011 -0.0001 0.0004524 6.308 42.5

Joint Support Reactions for Load Case "NESC EXT. WIND (250C)(-)":

X-M.

Y Y-M. H-Bend-M

Usage Moment Usage

% (Ft-K)

Z Z-M. Max.
Moment Usage Usage

Joint X X Y Y H-Shear Z Comp. Uplift Result. Result. X
Label Force Usage Force Usage Usage Force Usage Usage Force Usage Moment
(kips) %(kips) % % (Kips) % % (Kips) % (Ft-k)

LP:g -0.02 0.0 29.71 0.0 0.0 -162.35 0.0 0.0 165.05 0.0 -502.88
RP:g -0.02 0.0 33.45 0.0 0.0 113.98 0.0 0.0 118.79 0.0 -529.75

Detailed Steel Pole Usages for Load Case '"NESC EXT. WIND (250C)(-)":

Axial
Force

(kips)

Tran.
Shear

(kips)

(Ft-k) % %
0.04 0.0 0.0
0.04 0.0 0.0

M/S. V/Q. T/R. Res.

(ksi) (ksi) (ksi) (ksi)

Max. At
Usage Pt.
%

Element Joint Joint Rel. Trans. Long. Vert. Trans. Mom. Long. Mom. Tors.
Label Label Position Dist. Defl. Defl. Defl. (Local Mx) (Local My) Mom.
(fr) (in) (in) (in) (ft-k) (Ft-k) (fFt-k)

LP LP:t Origin 0.00 -1.99 0.01 -0.08 -0.00 -0.00 0.0
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LP LP:-SW End 1.50 -1.91 0.01 -0.07 -0.10 -0.00 0.0 -0.08 -0.07 -0.00 -0.00 0.00 0.00 0.00 O0.01 0.0 4
LP LP:SW  Origin 1.50 -1.91 0.01 -0.07 -0.10 -0.00 0.0 -1.10 -2.52 -0.00 -0.04 0.00 0.17 0.00 0.29 0.5 5
LP  Tube 1 End 5.00 -1.74 0.01 -0.07 -8.94 -0.00 0.0 -1.10 -2.52 -0.00 -0.04 0.45 0.04 0.00 0.49 0.8 2
LP  Tube 1 Origin 5.00 -1.74 0.01 -0.07 -8.94 -0.00 0.0 -1.47 -2.85 -0.00 -0.05 0.45 0.05 0.00 0.50 0.8 2
LP LP:ARM End 8.50 -1.58 0.01 -0.07 -18.90 -0.01 0.0 -1.47 -2.85 -0.00 -0.05 0.92 0.05 0.00 0.97 1.5 2
LP LP:ARM Origin 8.50 -1.58 0.01 -0.07 5.18 -0.02 -0.0 -22.29 -32.80 -0.01 -0.71 0.00 2.14 0.00 3.77 5.8 5
LP  Tube 1 End 13.00 -1.36 0.01 -0.07 -142.43 -0.06 -0.0 -22.29 -32.80 -0.01 -0.70 6.74 0.55 0.00 7.51 11.5 2
LP  Tube 1 Origin 13.00 -1.36 0.01 -0.07 -142.43 -0.06 -0.0 -22.80 -33.21 -0.01 -0.72 6.74 0.55 0.00 7.52 11.6 2
LP LP:B1 End 17.50 -1.20 0.00 -0.07 -291.88 -0.10 -0.0 -22.80 -33.21 -0.01 -0.71 13.39 0.55 0.00 14.13 21.7 2
LP LP:B1 Origin 17.50 -1.20 0.00 -0.07 -194.98 -0.10 -0.0 -95.08 25.09 -0.01 -2.95 8.95 0.41 0.00 11.92 18.3 2
LP SpliceT End 20.00 -1.13 0.00 -0.07 -132.27 -0.13 -0.0 -95.08 25.09 -0.01 -2.93 5.97 0.41 0.00 8.92 13.7 2
LP SpliceT Origin 20.00 -1.13 0.00 -0.07 -132.27 -0.13 -0.0 -95.48 24.77 -0.01 -2.94 5.97 0.40 0.00 8.94 13.7 2
LP  Tube 2 End 25.00 -1.04 0.00 -0.06 -8.43 -0.19 -0.0 -95.48 24.77 -0.01 -2.89 0.11 1.47 0.00 3.94 6.1 4
LP  Tube 2 Origin 25.00 -1.04 0.00 -0.06 -8.43 -0.19 -0.0 -95.99 24.34 -0.01 -2.91 0.11 1.45 0.00 3.92 6.0 4
LP  Tube 2 End 29.00 -0.96 0.00 -0.06 88.90 -0.24 -0.0 -95.99 24.34 -0.01 -2.87 3.78 0.38 0.00 6.68 10.3 2
LP  Tube 2 Origin 29.00 -0.96 0.00 -0.06 88.90 -0.24 -0.0 -96.45 23.90 -0.01 -2.88 3.78 0.38 0.00 6.69 10.3 2
LP LP:B2 End 33.00 -0.87 0.00 -0.05 184.50 -0.30 -0.0 -96.45 23.90 -0.01 -2.85 7.64 0.37 0.00 10.50 16.2 2
LP LP:B2 Origin 33.00 -0.87 0.00 -0.05 272.05 -0.30 -0.0 -158.68 -27.59 -0.02 -4.68 11.26 0.43 0.00 15.96 24.6 2
LP  Tube 2 End 38.00 -0.70 0.00 -0.04 134.14 -0.37 -0.0 -158.68 -27.59 -0.02 -4.61 5.38 0.42 0.00 10.01 15.4 2
LP  Tube 2 Origin 38.00 -0.70 0.00 -0.04 134.14 -0.37 -0.0 -159.25 -28.20 -0.02 -4.62 5.38 0.43 0.00 10.03 15.4 2
LP  Tube 2 End 43.00 -0.49 0.00 -0.03 -6.85 -0.46 -0.0 -159.25 -28.20 -0.02 -4.55 0.09 1.58 0.00 5.39 8.3 4
LP  Tube 2 Origin 43.00 -0.49 0.00 -0.03 -6.85 -0.46 -0.0 -159.85 -28.72 -0.02 -4.57 0.09 1.61 0.00 5.43 8.4 4
LP  Tube 2 End 48.00 -0.28 0.00 -0.02 -150.43 -0.55 -0.0 -159.85 -28.72 -0.02 -4.50 5.66 0.43 0.00 10.19 15.7 2
LP  Tube 2 Origin 48.00 -0.28 0.00 -0.02 -150.43 -0.55 -0.0 -160.47 -29.15 -0.02 -4.51 5.66 0.43 0.00 10.21 15.7 2
LP  Tube 2 End 53.00 -0.11 0.00 -0.01 -296.14 -0.64 -0.0 -160.47 -29.15 -0.02 -4.45 10.81 0.43 0.00 15.27 23.5 2
LP  Tube 2 Origin 53.00 -0.11 0.00 -0.01 -296.14 -0.64 -0.0 -161.02 -29.44 -0.02 -4.46 10.81 0.43 0.00 15.28 23.5 2
LP  Tube 2 End 56.50 -0.03 0.00 -0.01 -399.16 -0.71 -0.0 -161.02 -29.44 -0.02 -4.41 14.26 0.43 0.00 18.69 28.7 2
LP  Tube 2 Origin 56.50 -0.03 0.00 -0.01 -399.16 -0.71 -0.0 -161.49 -29.64 -0.02 -4.43 14.26 0.43 0.00 18.70 28.8 2
LP LP:g End 60.00 0.00 0.00 0.00 -502.88 -0.78 -0.0 -161.49 -29.64 -0.02 -4.38 17.59 0.42 0.00 21.98 33.8 2
RP RP:t  Origin 0.00 -6.51 0.02 0.01 -0.00 -0.00 0.0 -0.15 -0.16 -0.00 -0.01 0.00 0.02 0.00 0.03 0.0 5
RP RP:AN1 End 4.00 -5.89 0.02 0.02 -0.65 -0.00 0.0 -0.15 -0.16 -0.00 -0.01 0.05 0.00 0.00 O0.06 0.1 2
RP RP:AN1 Origin 4.00 -5.89 0.02 0.02 -0.65 -0.00 0.0 -3.33 -6.12 -0.00 -0.15 0.00 0.57 0.00 1.00 1.5 5
RP  Tube 1 End 7.00 -5.41 0.02 0.02 -19.02 -0.01 0.0 -3.33 -6.12 -0.00 -0.15 1.48 0.15 0.00 1.65 2.5 2
RP  Tube 1 Origin 7.00 -5.41 0.02 0.02 -19.02 -0.01 0.0 -3.56 -6.37 -0.00 -0.16 1.48 0.15 0.00 1.66 2.6 2
RP RP:-AN2 End 10.00 -4.95 0.02 0.02 -38.13 -0.01 0.0 -3.56 -6.37 -0.00 -0.16 2.89 0.15 0.00 3.06 4.7 2
RP  RP:-AN2 Origin 10.00 -4.95 0.02 0.02 -38.13 -0.01 0.0 -4.24 -7.27 -0.00 -0.19 2.89 0.17 0.00 3.10 4.8 2
RP  Tube 1 End 15.00 -4.19 0.01 0.03 -74.49 -0.03 0.0 -4.24 -7.27 -0.00 -0.19 5.44 0.17 0.00 5.63 8.7 2
RP  Tube 1 Origin 15.00 -4.19 0.01 0.03 -74.49 -0.03 0.0 -4.63 -7.70 -0.00 -0.20 5.44 0.18 0.00 5.65 8.7 2
RP  RP:-AN3 End 20.00 -3.49 0.01 0.03 -112.98 -0.05 0.0 -4.63 -7.70 -0.00 -0.20 7.93 0.17 0.00 8.14 12.5 2
RP  RP:-AN3 Origin 20.00 -3.49 0.01 0.03 -112.98 -0.05 0.0 -5.40 -8.69 -0.01 -0.23 7.93 0.20 0.00 8.17 12.6 2
RP  Tube 1 End 25.00 -2.85 0.01 0.04 -156.44 -0.08 0.0 -5.40 -8.69 -0.01 -0.23 10.58 0.19 0.00 10.81 16.6 2
RP  Tube 1 Origin 25.00 -2.85 0.01 0.04 -156.44 -0.08 0.0 -5.82 -9.13 -0.01 -0.25 10.58 0.20 0.00 10.83 16.7 2
RP RP:AN4 End 30.00 -2.30 0.01 0.04 -202.09 -0.11 0.0 -5.82 -9.13 -0.01 -0.24 13.17 0.20 0.00 13.41 20.6 2
RP RP:AN4  Origin 30.00 -2.30 0.01 0.04 -202.09 -0.11 0.0 -6.48 -9.98 -0.01 -0.21 10.51 0.17 0.00 10.73 16.5 2
RP RPzSW End 31.50 -2.15 0.01 0.04 -217.06 -0.12 0.0 -6.48 -9.98 -0.01 -0.21 11.17 0.17 0.00 11.38 17.5 2
RP RP:SW  Origin 31.50 -2.15 0.01 0.04 -217.06 -0.12 0.0 -7.51 -12.43 -0.01 -0.25 11.17 0.22 0.00 11.42 17.6 2
RP  Tube 2 End 35.00 -1.84 0.01 0.04 -260.57 -0.15 0.0 -7.51 -12.43 -0.01 -0.24 13.07 0.21 0.00 13.32 20.5 2
RP  Tube 2 Origin 35.00 -1.84 0.01 0.04 -260.57 -0.15 0.0 -7.89 -12.75 -0.01 -0.26 13.07 0.22 0.00 13.33 20.5 2
RP  RP:ARM End 38.50 -1.58 0.01 0.04 -305.18 -0.18 0.0 -7.89 -12.75 -0.01 -0.25 14.93 0.22 0.00 15.19 23.4 2
RP  RP:ARM Origin 38.50 -1.58 0.01 0.04 -188.22 -0.17 -0.0 -10.47 -17.13 -0.00 -0.34 9.21 0.29 0.00 9.56 14.7 2
RP RP:-AN5 End 40.00 -1.49 0.01 0.04 -213.92 -0.18 -0.0 -10.47 -17.13 -0.00 -0.33 10.36 0.29 0.00 10.70 16.5 2
RP RP:-AN5 Origin 40.00 -1.49 0.01 0.04 -213.92 -0.18 -0.0 -11.14 -17.93 -0.01 -0.36 10.36 0.30 0.00 10.72 16.5 2
RP  Tube 2 End 43.75 -1.29 0.01 0.04 -281.16 -0.20 -0.0 -11.14 -17.93 -0.01 -0.35 13.26 0.30 0.00 13.62 20.9 2
RP  Tube 2 Origin 43.75 -1.29 0.01 0.04 -281.16 -0.20 -0.0 -11.57 -18.27 -0.01 -0.36 13.26 0.30 0.00 13.63 21.0 2
RP RP:B1 End 47.50 -1.14 0.01 0.04 -349.68 -0.22 -0.0 -11.57 -18.27 -0.01 -0.36 16.06 0.30 0.00 16.43 25.3 2
RP RP:B1 Origin 47.50 -1.14 0.01 0.04 -266.72 -0.22 -0.0 49.66 32.11 -0.01 1.54 12.25 0.53 0.00 13.83 21.3 2
RP RP:AN6 End 50.00 -1.08 0.00 0.04 -186.45 -0.24 -0.0 49.66 32.11 -0.01 1.53 8.42 0.52 0.00 9.99 15.4 2
RP RP:AN6 Origin 50.00 -1.08 0.00 0.04 -186.45 -0.24 -0.0 48.89 31.15 -0.01 1.51 8.42 0.51 0.00 9.97 15.3 2
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RP  Tube 3 End 55.00 -1.00 0.00 0.04 -30.71 -0.28 -0.0 48.89 31.15 -0.01 1.48 0.37 1.85 0.00 3.71 5.7 4
RP Tube 3 Origin 55.00 -1.00 0.00 0.04 -30.71 -0.28 -0.0 48.34 30.65 -0.01 1.46 0.37 1.82 0.00 3.66 5.6 4
RP RP:AN7 End 60.00 -0.93 0.00 0.04 122.53 -0.34 -0.0 48.34 30.65 -0.01 1.44 5.18 0.48 0.00 6.67 10.3 2
RP RP:AN7 Origin 60.00 -0.93 0.00 0.04 122.53 -0.34 -0.0 47.50 29.71 -0.01 1.42 5.18 0.47 0.00 6.64 10.2 2
RP  RP:B2 End 63.00 -0.87 0.00 0.04 211.65 -0.37 -0.0 47.50 29.71 -0.01 1.40 8.77 0.46 0.00 10.20 15.7 2
RP  RP:B2 Origin 63.00 -0.87 0.00 0.04 312.85 -0.37 -0.0 118.48 -29.38 -0.01 3.50 12.95 0.46 0.00 16.47 25.3 2
RP  Tube 3 End 66.50 -0.77 0.00 0.03 210.03 -0.42 -0.0 118.48 -29.38 -0.01 3.46 8.50 0.45 0.00 11.99 18.4 2
RP Tube 3 Origin 66.50 -0.77 0.00 0.03 210.03 -0.42 -0.0 118.10 -29.65 -0.01 3.45 8.50 0.46 0.00 11.98 18.4 2
RP RP:AN8 End 70.00 -0.63 0.00 0.03 106.24 -0.47 -0.0 118.10 -29.65 -0.01 3.41 4.21 0.45 0.00 7.66 11.8 2
RP RP:AN8 Origin 70.00 -0.63 0.00 0.03 106.24 -0.47 -0.0 117.23 -30.61 -0.02 3.38 4.21 0.47 0.00 7.63 11.7 2
RP  Tube 3 End 75.00 -0.42 0.00 0.02 -46.82 -0.54 -0.0 117.23 -30.61 -0.02 3.33 1.80 0.46 0.00 5.19 8.0 2
RP Tube 3 Origin 75.00 -0.42 0.00 0.02 -46.82 -0.54 -0.0 116.63 -31.16 -0.02 3.31 1.80 0.47 0.00 5.18 8.0 2
RP RP:AN9 End 80.00 -0.21 0.00 0.01 -202.62 -0.63 -0.0 116.63 -31.16 -0.02 3.26 7.53 0.46 0.00 10.82 16.7 2
RP RP:AN9 Origin 80.00 -0.21 0.00 0.01 -202.62 -0.63 -0.0 115.62 -32.35 -0.02 3.23 7.53 0.48 0.00 10.80 16.6 2
RP  Tube 3 End 85.00 -0.06 0.00 0.01 -364.41 -0.73 -0.0 115.62 -32.35 -0.02 3.18 13.14 0.47 0.00 16.34 25.1 2
RP Tube 3 Origin 85.00 -0.06 0.00 0.01 -364.41 -0.73 -0.0 114.95 -33.06 -0.02 3.17 13.14 0.48 0.00 16.32 25.1 2
RP RP:g End 90.00 0.00 0.00 0.00 -529.75 -0.83 -0.0 114.95 -33.06 -0.02 3.12 18.52 0.47 0.00 21.66 33.3 2
Summary of Brace Forces and Usages for Load Case "NESC EXT. WIND (250C)(-)":
Brace Forces Allowable Allowable Usage
Label (kips) Compression Tension
(kips) (kips) %
BR1 92.61 178.44 172.12 53.80
BR2  -79.87 178.44 172.12 44.76
Detailed Tubular Davit Arm Usages for Load Case "NESC EXT. WIND (250C)(-)":
Element Joint Joint Rel. Trans. Long. Vert. Vert. Horz. Tors. Axial Vert. Horz. P/A M/S. V/Q. T/R. Res. Max. At
Label Label Position Dist. Defl. Defl. Defl. Mom. Mom. Mom. Force Shear Shear Usage Pt.
(fv) (in) (in) (in) (ft-k) (Fe-k) (Ft-k) (kips) (kips) (kips) (ksi) (ksi) (ksi) (ksi) (ksi) %
Al A1l:0 Origin 0.00 -1.58 0.01 -0.14 -47.10 0.00 0.0 11.25 7.38 -0.00 0.92 12.06 0.48 0.00 13.01 20.0 2
Al #A1:0 End 3.22 -1.58 0.01 -0.34 -23.35 0.00 0.0 11.25 7.38 -0.00 1.21 10.33 0.63 0.00 11.59 17.8 2
Al #A1:0 Origin 3.22 -1.58 0.01 -0.34 -23.35 0.00 -0.0 11.27 7.25 -0.00 1.21 10.33 0.62 0.00 11.59 17.8 2
Al Al:T End 6.44 -1.58 0.01 -0.63 0.00 -0.00 -0.0 11.27 7.25 -0.00 1.76 0.00 2.35 0.00 4.43 6.8 4
A2 A2:0 Origin 0.00 -1.58 0.01 0.13 -47.34 -0.00 -0.0 -11.25 7.39 0.00 -0.92 12.12 0.48 0.00 13.07 20.1 2
A2 #A2:0 End 3.22 -1.59 0.01 0.29 -23.55 -0.00 -0.0 -11.25 7.39 0.00 -1.21 10.42 0.63 0.00 11.68 18.0 2
A2 #A2:0 Origin 3.22 -1.59 0.01 0.29 -23.55 -0.00 -0.0 -11.23 7.31 0.00 -1.20 10.42 0.63 0.00 11.67 18.0 2
A2 A2:T End 6.44 -1.59 0.01 0.36 -0.00 -0.00 -0.0 -11.23 7.31 0.00 -1.75 0.00 2.37 0.00 4.46 6.9 4
Detailed Tubular X-Arm Usages for Load Case "NESC EXT. WIND (250C)(-)":
Element Joint Joint Rel. Trans. Long. Vert. Vert. Horz. Tors. Axial Vert. Horz. P/A M/S. V/Q. T/R. Res. Max. At
Label Label Position Dist. Defl. Defl. Defl. Mom. Mom. Mom. Force Shear Shear Usage Pt.
(fr) (in) (in) (in) (ft-k) (Fe-k) (Ft-k) (kips) (kips) (kips) (ksi) (ksi) (ksi) (ksi) (ksi) %
X1  X1:0 Origin 0.00 -1.58 0.01 -0.07 -80.92 -0.04 0.0 -18.30 12.92 0.01 -1.73 27.81 0.98 0.00 29.59 45.5 2
X1 #sX1:0 End 3.88 -1.58 0.01 -0.02 -30.84 -0.02 0.0 -18.30 12.92 0.01 -1.73 10.60 0.98 0.00 12.45 19.2 2
X1 #sX1:0 Origin 3.88 -1.58 0.01 -0.02 -30.84 -0.02 0.0 -18.27 12.83 0.01 -1.73 10.60 0.97 0.00 12.44 19.1 2
X1 X1:C2 End 7.75 -1.58 0.01 -0.09 18.88 0.00 0.0 -18.27 12.83 0.01 -1.73 6.49 0.97 0.00 8.39 12.9 2
X1 X1:C2 Origin 7.75 -1.58 0.01 -0.09 18.88 0.00 0.0 -7.07 5.38 0.01 -0.67 6.49 0.41 0.00 7.19 11.1 2
X1 #sX1:1 End 11.63 -1.58 0.01 -0.10 39.71 0.02 0.0 -7.07 5.38 0.01 -0.67 13.65 0.41 0.00 14.33 22.1 2
X1 #sX1:1 Origin 11.63 -1.58 0.01 -0.10 39.71 0.02 0.0 -7.09 5.21 0.01 -0.67 13.65 0.39 0.00 14.34 22.1 2
X1  X1:E End 15.50 -1.58 0.01 0.04 59.91 0.04 0.0 -7.09 5.21 0.01 -0.67 20.59 0.39 0.00 21.27 32.7 2
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Summary of Clamp Capacities and Usages for Load Case "NESC EXT. WIND (250C)(-)":

(250C0) (-)™

Max.
Usage

Clamp Force Input Factored Holding Input Factored Hardware Max.
Label Holding Holding Usage Hardware Hardware Usage Usage
Capacity Capacity Capacity Capacity

(kips) (kips) (kips) % (kips) (kips) % %

1 2.356 50.00 50.00 4.71 0.00 0.00 0.00 4.71

2 2.356 50.00 50.00 4.71 0.00 0.00 0.00 4.71

3 6.383 50.00 50.00 12.77 0.00 0.00 0.00 12.77

4 0.674 50.00 50.00 1.35 0.00 0.00 0.00 1.35

5 0.674 50.00 50.00 1.35 0.00 0.00 0.00 1.35

6 0.674 50.00 50.00 1.35 0.00 0.00 0.00 1.35

7 0.674 50.00 50.00 1.35 0.00 0.00 0.00 1.35

8 0.674 50.00 50.00 1.35 0.00 0.00 0.00 1.35

9 0.674 50.00 50.00 1.35 0.00 0.00 0.00 1.35

10 0.674 50.00 50.00 1.35 0.00 0.00 0.00 1.35

11 0.674 50.00 50.00 1.35 0.00 0.00 0.00 1.35
Summary of Suspension Capacities and Usages for Load Case "NESC EXT. WIND
Suspension Tension Input Factored Tension Input Factored Hardware
Label Tension Tension Usage Hardware Hardware Usage

Capacity Capacity Capacity Capacity

(kips) (kips) (kips) % (kips) (kips) %
C1  13.377 30.00 30.00 44.59 0.00 0.00 0.00
c2 13.377 30.00 30.00 44.59 0.00 0.00 0.00
C3  13.377 30.00 30.00 44.59 0.00 0.00 0.00
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*** Analysis Results for Load Case No. 6 "NESC EXT. ICE (250D)(-)" - Number of iterations in SAPS 9

Equilibrium Joint Positions and Rotations for Load Case "NESC EXT. ICE (250D)(-)":

Joint  X-Displ Y-Displ Z-Displ X-Rot Y-Rot Z-Rot X-Pos Y-Pos Z-Pos
Label (fv) (fv) (fv) (deg) (deg) (deg) (ft) (ft) (fv)
LP:g 0 0 0 0.0000 0.0000 0.0000 0 -7.75 0

LP:t 0.001153 -0.05629 -0.003519 0.1069 0.0016 -0.0003 0.001153 -7.806 60
LP:SW 0.001112 -0.05349 -0.003516 0.1069 0.0016 -0.0003 0.001112 -7.803 58.5
LP:ARM 0.000921 -0.0405 -0.003465 0.1044 0.0016 -0.0003 0.000921 -7.791 51.5
LP:B1 0.0006795 -0.02899 -0.003103 0.0397 0.0015 -0.0002 0.0006795 -7.779 42.5
LP:B2 0.0003107 -0.02347 -0.002215 0.0318 0.0012 -0.0001 0.0003107 -7.773 27

RP:g 0 0 0 0.0000 0.0000 0.0000 0 7.75 0
RP:t 0.002624 -0.1203 -0.00159 0.1498 0.0024 -0.0003 0.002624 7.63 90
RP:AN1 0.002455 -0.1099 -0.001575 0.1497 0.0024 -0.0003 0.002455 7.64 86
RP:AN2 0.002202 -0.09428 -0.001507 0.1464 0.0024 -0.0003 0.002202 7.656 80
RP:AN3 0.001786 -0.07011 -0.001369 0.1267 0.0023 -0.0003 0.001786 7.68 70

RP:AN4 0.001388 -0.05092 -0.001212 0.0892 0.0022 -0.0003 0.001388 7.699 60
RP:SW  0.00133 -0.04865 -0.001191 0.0835 0.0022 -0.0003 0.00133 7.701 58.5
RP:ARM 0.001073 -0.04027 -0.001059 0.0505 0.0020 -0.0003 0.001073 7.71 51.5
RP:AN5 0.00102 -0.03883 -0.0009889 0.0547 0.0020 -0.0003 0.00102 7.711 50
RP:B1 0.0007697 -0.03164 -0.0006303 0.0413 0.0018 -0.0002 0.0007697 7.718 42.5
RP:AN6 0.000692 -0.03004 -0.0005793 0.0350 0.0017 -0.0002 0.000692 7.72 40
RP:AN7 0.0004131 -0.02457 -0.0003577 0.0361 0.0014 -0.0002 0.0004131 7.725 30
RP:B2 0.0003407 -0.02255 -0.0002856 0.0434 0.0013 -0.0001 0.0003407 7.727 27
RP:AN8 0.0001951 -0.01575 -0.0002291 0.0617 0.0010 -0.0001 0.0001951 7.734 20
RP:AN9 5.205e-05 -0.005152 -0.0001245 0.0503 0.0006 -0.0000 5.205e-05 7.745 10

A1:0 0.0009141 -0.0405 -0.005847 0.1044 0.0016 -0.0003 0.0009141 -9.097 51.49

Al:T 0.0008794 -0.04038 -0.05598 0.6775 0.0016 -0.0003 0.0008794 -15.54 51.44

A2:0 0.00108 -0.04027 9.168e-05 0.0505 0.0020 -0.0003 0.00108 9.016 51.5

A2:T 0.001113 -0.04047 -0.03275 -0.5246 0.0020 -0.0003 0.001113 15.46 51.47

X1:0 0.000921 -0.0405 -0.003465 0.1044 0.0016 -0.0003 0.000921 -7.791 51.5
X1:C2 0.0009961 -0.04043 -0.008815 -0.0234 0.0018 -0.0007 0.0009961 -0.04043 51.49

X1:E 0.001073 -0.04027 -0.001059 0.0505 0.0020 -0.0003 0.001073 7.71 51.5
BR1:0 0.000685 -0.02899 -0.002169 0.0397 0.0015 -0.0002 0.000685 -6.431 42.5
BR1:E 0.0003372 -0.02255 -0.001361 0.0434 0.0013 -0.0001 0.0003372 6.309 27
BR2:0 0.0003141 -0.02347 -0.001427 0.0318 0.0012 -0.0001 0.0003141 -6.355 27
BR2:E 0.000764 -0.03164 -0.0016 0.0413 0.0018 -0.0002 0.000764 6.371 42.5

Joint Support Reactions for Load Case "NESC EXT. ICE (250D)(-)":

Joint X X Y Y H-Shear Z Comp. Uplift Result. Result. X X-M. Y Y-M. H-Bend-M Z Z-M. Max.
Label Force Usage Force Usage Usage Force Usage Usage Force Usage Moment Usage Moment Usage Usage Moment Usage Usage
(kips) %(kips) % % (kips) % % (kips) % (Ft-k) % (Ft-k) % % (Ft-k) % %

LP:g -0.03 0.0 11.00 0.0 0.0 -86.45 0.0 0.0 87.15 0.0 -175.13 0.0 -1.3 0.0 0.0 0.08 0.0 0.0
RP:g -0.03 0.0 8.89 0.0 0.0 -14.37 0.0 0.0 16.90 0.0 -151.73 0.0 -1.4 0.0 0.0 0.08 0.0 0.0

Detailed Steel Pole Usages for Load Case 'NESC EXT. ICE (250D)(-)":

Element Joint Joint Rel. Trans. Long. Vert. Trans. Mom. Long. Mom. Tors. Axial Tran. Long. P/A M/S. V/Q. T/R. Res. Max. At

Label Label Position Dist. Defl. Defl. Defl. (Local Mx) (Local My) Mom. Force Shear Shear Usage Pt.
(fr) (in) (in) (in) (ft-k) (Fe-k) (Ft-k) (kips) (kips) (kips) (ksi) (ksi) (ksi) (ksi) (ksi) %
LP LP:t Origin 0.00 -0.68 0.01 -0.04 -0.00 0.00 0.0 -0.10 -0.02 -0.00 -0.00 0.00 0.00 0.00 0.00 0.0 5

Centek Engineering Inc - 005&006-23-22435-60,90FT Page 41/52



LP LP:-SW End 1.50 -0.64 0.01 -0.04 -0.03 -0.00 0.0 -0.10 -0.02 -0.00 -0.00 0.00 0.00 0.00 0.00 0.0 2
LP LP:SW  Origin 1.50 -0.64 0.01 -0.04 -0.03 -0.00 0.0 -4.69 -1.32 -0.00 -0.15 0.00 0.09 0.00 0.22 0.3 5
LP  Tube 1 End 5.00 -0.56 0.01 -0.04 -4.65 -0.01 0.0 -4.69 -1.32 -0.00 -0.15 0.23 0.02 0.00 0.39 0.6 2
LP  Tube 1 Origin 5.00 -0.56 0.01 -0.04 -4.65 -0.01 0.0 -5.16 -1.40 -0.00 -0.17 0.23 0.02 0.00 0.40 0.6 2
LP LP:ARM End 8.50 -0.49 0.01 -0.04 -9.56 -0.01 0.0 -5.16 -1.40 -0.00 -0.17 0.47 0.02 0.00 0.63 1.0 2
LP LP:ARM Origin 8.50 -0.49 0.01 -0.04 -90.92 -0.03 -0.1 -35.94 -2.48 -0.02 -1.15 4.44 0.04 0.00 5.59 8.6 2
LP  Tube 1 End 13.00 -0.40 0.01 -0.04 -102.08 -0.10 -0.1 -35.94 -2.48 -0.02 -1.13 4.83 0.04 0.00 5.97 9.2 2
LP  Tube 1 Origin 13.00 -0.40 0.01 -0.04 -102.08 -0.10 -0.1 -36.57 -2.57 -0.02 -1.15 4.83 0.04 0.00 5.99 9.2 2
LP LP:B1 End 17.50 -0.35 0.01 -0.04 -113.63 -0.18 -0.1 -36.57 -2.57 -0.02 -1.14 5.22 0.04 0.00 6.35 9.8 2
LP LP:B1 Origin 17.50 -0.35 0.01 -0.04 -90.93 -0.18 -0.1 -53.90 11.03 -0.02 -1.67 4.17 0.18 0.00 5.86 9.0 2
LP SpliceT End 20.00 -0.33 0.01 -0.04 -63.36 -0.22 -0.1 -53.90 11.03 -0.02 -1.66 2.86 0.18 0.00 4.53 7.0 2
LP SpliceT Origin 20.00 -0.33 0.01 -0.04 -63.36 -0.22 -0.1 -54.43 10.95 -0.02 -1.68 2.86 0.18 0.00 4.55 7.0 2
LP  Tube 2 End 25.00 -0.31 0.01 -0.03 -8.61 -0.32 -0.1 -54.43 10.95 -0.02 -1.65 0.29 0.48 0.00 2.10 3.2 3
LP  Tube 2 Origin 25.00 -0.31 0.01 -0.03 -8.61 -0.32 -0.1 -55.07 10.85 -0.02 -1.67 0.29 0.47 0.00 2.12 3.3 3
LP  Tube 2 End 29.00 -0.30 0.00 -0.03 34.78 -0.41 -0.1 -55.07 10.85 -0.02 -1.65 1.48 0.17 0.00 3.14 4.8 2
LP  Tube 2 Origin 29.00 -0.30 0.00 -0.03 34.78 -0.41 -0.1 -55.66 10.74 -0.02 -1.66 1.48 0.17 0.00 3.16 4.9 2
LP LP:B2 End 33.00 -0.28 0.00 -0.03 77.74 -0.50 -0.1 -55.66 10.74 -0.02 -1.64 3.22 0.17 0.00 4.87 7.5 2
LP LP:B2 Origin 33.00 -0.28 0.00 -0.03 114.20 -0.50 -0.1 -82.03 -10.43 -0.03 -2.42 4.73 0.16 0.00 7.16 11.0 2
LP  Tube 2 End 38.00 -0.23 0.00 -0.02 62.05 -0.63 -0.1 -82.03 -10.43 -0.03 -2.38 2.49 0.16 0.00 4.88 7.5 2
LP  Tube 2 Origin 38.00 -0.23 0.00 -0.02 62.05 -0.63 -0.1 -82.78 -10.58 -0.03 -2.40 2.49 0.16 0.00 4.90 7.5 2
LP  Tube 2 End 43.00 -0.17 0.00 -0.02 9.14 -0.76 -0.1 -82.78 -10.58 -0.03 -2.37 0.28 0.44 0.00 2.75 4.2 3
LP  Tube 2 Origin 43.00 -0.17 0.00 -0.02 9.14 -0.76 -0.1 -83.54 -10.71 -0.03 -2.39 0.28 0.44 0.00 2.78 4.3 3
LP  Tube 2 End 48.00 -0.10 0.00 -0.01 -44 .42 -0.91 -0.1 -83.54 -10.71 -0.03 -2.35 1.68 0.16 0.00 4.04 6.2 2
LP  Tube 2 Origin 48.00 -0.10 0.00 -0.01 -44 .42 -0.91 -0.1 -84.32 -10.83 -0.03 -2.37 1.68 0.16 0.00 4.06 6.2 2
LP  Tube 2 End 53.00 -0.04 0.00 -0.01 -98.55 -1.06 -0.1 -84.32 -10.83 -0.03 -2.34 3.60 0.16 0.00 5.95 9.1 2
LP  Tube 2 Origin 53.00 -0.04 0.00 -0.01 -98.55 -1.06 -0.1 -84.99 -10.91 -0.03 -2.35 3.60 0.16 0.00 5.97 9.2 2
LP  Tube 2 End 56.50 -0.01 0.00 -0.00 -136.74 -1.17 -0.1 -84.99 -10.91 -0.03 -2.33 4.89 0.16 0.00 7.23 11.1 2
LP  Tube 2 Origin 56.50 -0.01 0.00 -0.00 -136.74 -1.17 -0.1 -85.55 -10.97 -0.03 -2.35 4.89 0.16 0.00 7.24 11.1 2
LP LP:g End 60.00 0.00 0.00 0.00 -175.13 -1.29 -0.1 -85.55 -10.97 -0.03 -2.32 6.13 0.16 0.00 8.46 13.0 2
RP RP:t  Origin 0.00 -1.44 0.03 -0.02 -0.00 0.00 0.0 -0.20 -0.05 -0.00 -0.01 0.00 0.00 0.00 oO.01 0.0 5
RP RP:AN1 End 4.00 -1.32 0.03 -0.02 -0.20 -0.00 0.0 -0.20 -0.05 -0.00 -0.01 0.02 0.00 0.00 0.03 0.0 2
RP RP:AN1 Origin 4.00 -1.32 0.03 -0.02 -0.20 -0.00 0.0 -4.92 -1.31 -0.00 -0.23 0.00 0.12 0.00 0.31 0.5 5
RP  Tube 1 End 7.00 -1.22 0.03 -0.02 -4.12 -0.01 0.0 -4.92 -1.31 -0.00 -0.22 0.32 0.03 0.00 0.55 0.8 2
RP  Tube 1 Origin 7.00 -1.22 0.03 -0.02 -4.12 -0.01 0.0 -5.23 -1.38 -0.00 -0.24 0.32 0.03 0.00 0.56 0.9 2
RP RP:-AN2 End 10.00 -1.13 0.03 -0.02 -8.26 -0.02 0.0 -5.23 -1.38 -0.00 -0.23 0.63 0.03 0.00 0.86 1.3 2
RP  RP:-AN2 Origin 10.00 -1.13 0.03 -0.02 -8.26 -0.02 0.0 -6.92 -1.60 -0.01 -0.31 0.63 0.04 0.00 0.94 1.4 2
RP  Tube 1 End 15.00 -0.98 0.02 -0.02 -16.27 -0.05 0.0 -6.92 -1.60 -0.01 -0.30 1.19 0.04 0.00 1.49 2.3 2
RP  Tube 1 Origin 15.00 -0.98 0.02 -0.02 -16.27 -0.05 0.0 -7.44 -1.73 -0.01 -0.33 1.19 0.04 0.00 1.52 2.3 2
RP  RP:-AN3 End 20.00 -0.84 0.02 -0.02 -24.91 -0.09 0.0 -7.44 -1.73 -0.01 -0.32 1.75 0.04 0.00 2.07 3.2 2
RP  RP:-AN3 Origin 20.00 -0.84 0.02 -0.02 -24.91 -0.09 0.0 -9.25 -1.98 -0.01 -0.40 1.75 0.04 0.00 2.15 3.3 2
RP  Tube 1 End 25.00 -0.72 0.02 -0.02 -34.80 -0.13 0.0 -9.25 -1.98 -0.01 -0.39 2.35 0.04 0.00 2.75 4.2 2
RP  Tube 1 Origin 25.00 -0.72 0.02 -0.02 -34.80 -0.13 0.0 -9.80 -2.11 -0.01 -0.41 2.35 0.05 0.00 2.77 4.3 2
RP RP:AN4 End 30.00 -0.61 0.02 -0.01 -45.33 -0.19 0.0 -9.80 -2.11 -0.01 -0.41 2.96 0.05 0.00 3.36 5.2 2
RP RP:AN4  Origin 30.00 -0.61 0.02 -0.01 -45.33 -0.19 0.0 -11.45 -2.31 -0.01 -0.38 2.36 0.04 0.00 2.74 4.2 2
RP RPzSW End 31.50 -0.58 0.02 -0.01 -48.80 -0.21 0.0 -11.45 -2.31 -0.01 -0.38 2.51 0.04 0.00 2.89 4.4 2
RP RP:SW  Origin 31.50 -0.58 0.02 -0.01 -48.80 -0.21 0.0 -16.03 -3.62 -0.01 -0.53 2.51 0.06 0.00 3.04 4.7 2
RP  Tube 2 End 35.00 -0.53 0.01 -0.01 -61.48 -0.26 0.0 -16.03 -3.62 -0.01 -0.52 3.09 0.06 0.00 3.61 5.6 2
RP  Tube 2 Origin 35.00 -0.53 0.01 -0.01 -61.48 -0.26 0.0 -16.51 -3.72 -0.02 -0.54 3.09 0.06 0.00 3.62 5.6 2
RP  RP:ARM End 38.50 -0.48 0.01 -0.01 -74.49 -0.32 0.0 -16.51 -3.72 -0.02 -0.53 3.65 0.06 0.00 4.18 6.4 2
RP  RP:ARM Origin 38.50 -0.48 0.01 -0.01 48.72 -0.30 -0.1 -41.72 -14.09 -0.01 -1.34 2.39 0.24 0.00 3.75 5.8 2
RP RP:-AN5 End 40.00 -0.47 0.01 -0.01 27.59 -0.32 -0.1 -41.72 -14.09 -0.01 -1.33 1.34 0.24 0.00 2.70 4.2 2
RP RP:-AN5 Origin 40.00 -0.47 0.01 -0.01 27.59 -0.32 -0.1 -43.36 -14.28 -0.01 -1.38 1.34 0.24 0.00 2.75 4.2 2
RP  Tube 2 End 43.75 -0.42 0.01 -0.01 -25.95 -0.35 -0.1 -43.36 -14.28 -0.01 -1.36 1.23 0.24 0.00 2.63 4.0 2
RP  Tube 2 Origin 43.75 -0.42 0.01 -0.01 -25.95 -0.35 -0.1 -43.88 -14.38 -0.01 -1.38 1.23 0.24 0.00 2.64 4.1 2
RP RP:B1 End 47.50 -0.38 0.01 -0.01 -79.88 -0.39 -0.1 -43.88 -14.38 -0.01 -1.36 3.67 0.24 0.00 5.05 7.8 2
RP RP:B1 Origin 47.50 -0.38 0.01 -0.01 -45.63 -0.39 -0.1 -18.90 6.53 -0.01 -0.59 2.10 0.11 0.00 2.70 4.1 2
RP RP:AN6 End 50.00 -0.36 0.01 -0.01 -29.30 -0.43 -0.1 -18.90 6.53 -0.01 -0.58 1.33 0.11 0.00 1.92 3.0 2
RP RP:AN6 Origin 50.00 -0.36 0.01 -0.01 -29.30 -0.43 -0.1 -20.71 6.31 -0.01 -0.64 1.33 0.10 0.00 1.97 3.0 2
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RP  Tube 3 End 55.00 -0.33 0.01 -0.01 2.25 -0.50 -0.1 -20.71 6.31 -0.01 -0.63 0.05 0.38 0.00 0.94 1.4 4
RP Tube 3 Origin 55.00 -0.33 0.01 -0.01 2.25 -0.50 -0.1 -21.43 6.16 -0.02 -0.65 0.05 0.37 0.00 0.95 1.5 4
RP RP:AN7 End 60.00 -0.29 0.00 -0.00 33.07 -0.59 -0.1 -21.43 6.16 -0.02 -0.64 1.40 0.10 0.00 2.05 3.2 2
RP RP:AN7 Origin 60.00 -0.29 0.00 -0.00 33.07 -0.59 -0.1 -23.29 5.92 -0.02 -0.69 1.40 0.09 0.00 2.10 3.2 2
RP  RP:B2 End 63.00 -0.27 0.00 -0.00 50.84 -0.64 -0.1 -23.29 5.92 -0.02 -0.69 2.11 0.09 0.00 2.80 4.3 2
RP  RP:B2 Origin 63.00 -0.27 0.00 -0.00 74.22 -0.64 -0.1 -7.28 -7.87 -0.02 -0.21 3.08 0.12 0.00 3.30 5.1 2
RP  Tube 3 End 66.50 -0.23 0.00 -0.00 46.67 -0.72 -0.1 -7.28 -7.87 -0.02 -0.21 1.90 0.12 0.00 2.12 3.3 2
RP Tube 3 Origin 66.50 -0.23 0.00 -0.00 46.67 -0.72 -0.1 -7.81 -7.98 -0.02 -0.23 1.90 0.12 0.00 2.13 3.3 2
RP RP:AN8 End 70.00 -0.19 0.00 -0.00 18.73 -0.80 -0.1 -7.81 -7.98 -0.02 -0.23 0.75 0.12 0.00 1.00 1.5 2
RP RP:AN8 Origin 70.00 -0.19 0.00 -0.00 18.73 -0.80 -0.1 -9.72 -8.23 -0.03 -0.28 0.75 0.13 0.00 1.05 1.6 2
RP  Tube 3 End 75.00 -0.12 0.00 -0.00 -22.42 -0.92 -0.1 -9.72 -8.23 -0.03 -0.28 0.87 0.12 0.00 1.127 1.8 2
RP Tube 3 Origin 75.00 -0.12 0.00 -0.00 -22.42 -0.92 -0.1 -10.49 -8.39 -0.03 -0.30 0.87 0.13 0.00 1.19 1.8 2
RP RP:AN9 End 80.00 -0.06 0.00 -0.00 -64.36 -1.06 -0.1 -10.49 -8.39 -0.03 -0.29 2.40 0.12 0.00 2.70 4.2 2
RP RP:AN9 Origin 80.00 -0.06 0.00 -0.00 -64.36 -1.06 -0.1 -12.55 -8.66 -0.03 -0.35 2.40 0.13 0.00 2.76 4.2 2
RP  Tube 3 End 85.00 -0.02 0.00 -0.00 -107.65 -1.212 -0.1 -12.55 -8.66 -0.03 -0.35 3.89 0.13 0.00 4.24 6.5 2
RP Tube 3 Origin 85.00 -0.02 0.00 -0.00 -107.65 -1.22 -0.1 -13.35 -8.82 -0.03 -0.37 3.89 0.13 0.00 4.26 6.6 2
RP RP:g End 90.00 0.00 0.00 0.00 -151.73 -1.38 -0.1 -13.35 -8.82 -0.03 -0.36 5.32 0.13 0.00 5.68 8.7 2
Summary of Brace Forces and Usages for Load Case "NESC EXT. ICE (250D)(-)":
Brace Forces Allowable Allowable Usage
Label (kips) Compression Tension
(kips) (kips) %
BR1 21.56 178.44 172.12 12.52
BR2  -33.09 178.44 172.12 18.54
Detailed Tubular Davit Arm Usages for Load Case "NESC EXT. ICE (250D)(-)":
Element Joint Joint Rel. Trans. Long. Vert. Vert. Horz. Tors. Axial Vert. Horz. P/A M/S. V/Q. T/R. Res. Max. At
Label Label Position Dist. Defl. Defl. Defl. Mom. Mom. Mom. Force Shear Shear Usage Pt.
(fv) (in) (in) (in) (ft-k) (Fe-k) (Fe-k) (kips) (kips) (kips) (ksi) (ksi) (ksi) (ksi) (ksi) %
Al A1l:0 Origin 0.00 -0.49 0.01 -0.07 -116.69 0.00 0.0 3.83 18.18 -0.00 0.31 29.89 1.19 0.00 30.27 46.6 2
Al #A1:0 End 3.22 -0.49 0.01 -0.26 -58.15 0.00 0.0 3.83 18.18 -0.00 0.41 25.73 1.56 0.00 26.28 40.4 2
Al #A1:0 Origin 3.22 -0.49 0.01 -0.26 -58.15 0.00 -0.0 3.93 18.06 -0.00 0.42 25.73 1.55 0.00 26.29 40.4 2
Al Al:T End 6.44 -0.48 0.01 -0.67 0.00 0.00 -0.0 3.93 18.06 -0.00 0.61 0.00 5.86 0.00 10.16 15.6 4
A2 A2:0 Origin 0.00 -0.48 0.01 0.00 -117.00 -0.00 -0.0 -3.70 18.21 0.00 -0.30 29.97 1.19 0.00 30.34 46.7 2
A2 #A2:0 End 3.22 -0.48 0.01 -0.09 -58.37 -0.00 -0.0 -3.70 18.21 0.00 -0.40 25.83 1.56 0.00 26.36 40.6 2
A2 #A2:0 Origin 3.22 -0.48 0.01 -0.09 -58.37 -0.00 -0.0 -3.60 18.13 0.00 -0.39 25.83 1.56 0.00 26.35 40.5 2
A2 A2:T End 6.44 -0.49 0.01 -0.39 -0.00 0.00 -0.0 -3.60 18.13 0.00 -0.56 0.00 5.88 0.00 10.20 15.7 4
Detailed Tubular X-Arm Usages for Load Case "NESC EXT. ICE (250D)(-)":
Element Joint Joint Rel. Trans. Long. Vert. Vert. Horz. Tors. Axial Vert. Horz. P/A M/S. V/Q. T/R. Res. Max. At
Label Label Position Dist. Defl. Defl. Defl. Mom. Mom. Mom. Force Shear Shear Usage Pt.
(fr) (in) (in) (in) (ft-k) (Fe-k) (Fe-k) (kips) (kips) (kips) (ksi) (ksi) (ksi) (ksi) (ksi) %
X1  X1:0 Origin 0.00 -0.49 0.01 -0.04 -59.19 -0.08 0.0 2.80 11.91 0.01 0.27 20.35 0.90 0.00 20.67 31.8 2
X1 #sX1:0 End 3.88 -0.49 0.01 -0.05 -13.02 -0.04 0.0 2.80 11.91 0.01 0.27 4.48 0.90 0.00 5.00 7.7 2
X1 #sX1:0 Origin 3.88 -0.49 0.01 -0.05 -13.02 -0.04 0.0 2.81 11.77 0.01 0.27 4.48 0.89 0.00 4.99 7.7 2
X1 X1:C2 End 7.75 -0.49 0.01 -0.11 32.59 0.00 0.0 2.81 11.77 0.01 0.27 11.20 0.89 0.00 11.57 17.8 2
X1 X1:C2 Origin 7.75 -0.49 0.01 -0.11 32.59 0.00 0.0 6.54 -6.41 0.01 0.62 11.20 0.49 0.00 11.85 18.2 2
X1 #sX1:1 End 11.63 -0.48 0.01 -0.07 7.74 0.04 0.0 6.54 -6.41 0.01 0.62 2.66 0.49 0.00 3.39 5.2 2
X1 #sX1:1 Origin 11.63 -0.48 0.01 -0.07 7.74 0.04 0.0 6.55 -6.55 0.01 0.62 2.66 0.50 0.00 3.39 5.2 2
X1  X1:E End 15.50 -0.48 0.01 -0.01 -17.65 0.08 0.0 6.55 -6.55 0.01 0.62 6.07 0.50 0.00 6.75 10.4 2
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Summary of Clamp Capacities and Usages for Load Case "NESC EXT. ICE (250D)(-)":

Clamp Force Input Factored Holding Input Factored Hardware Max.
Label Holding Holding Usage Hardware Hardware Usage Usage
Capacity Capacity Capacity Capacity

(kips) (kips) (kips) % (kips) (kips) % %

1 4.433 50.00 50.00 8.87 0.00 0.00 0.00 8.87

2 4.433 50.00 50.00 8.87 0.00 0.00 0.00 8.87

3 4.525 50.00 50.00 9.05 0.00 0.00 0.00 9.05

4 1.280 50.00 50.00 2.56 0.00 0.00 0.00 2.56

5 1.280 50.00 50.00 2.56 0.00 0.00 0.00 2.56

6 1.280 50.00 50.00 2.56 0.00 0.00 0.00 2.56

7 1.280 50.00 50.00 2.56 0.00 0.00 0.00 2.56

8 1.280 50.00 50.00 2.56 0.00 0.00 0.00 2.56

9 1.280 50.00 50.00 2.56 0.00 0.00 0.00 2.56

10 1.280 50.00 50.00 2.56 0.00 0.00 0.00 2.56

11 1.280 50.00 50.00 2.56 0.00 0.00 0.00 2.56

Summary of Suspension Capacities and Usages for Load Case "NESC EXT. ICE (250D)(-)":

Suspension Tension Input Factored Tension Input Factored Hardware Max.

Label Tension Tension Usage Hardware Hardware Usage Usage
Capacity Capacity Capacity Capacity

(kips) (kips) (kips) % (kips) (kips) % %

Cl 18.438 30.00 30.00 61.46 0.00 0.00 0.00 61.46

C2  18.438 30.00 30.00 61.46 0.00 0.00 0.00 61.46

C3  18.438 30.00 30.00 61.46 0.00 0.00 0.00 61.46
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*** Overall summary for all load cases - Usage = Maximum Stress / Allowable Stress

Summary of Steel Pole Usages:

Steel Pole Maximum
Label Usage %

Load Case

Height Segment Weight

AGL (ft) Number

LP 33.81 NESC EXT. WI
RP 36.32 NESC EXT.

Base Plate Results by Bend Line:

ND (250C)(-)
WIND (250C)

Bend Start
Line X

H*
~
-
=
o

1.7
2.5

Bolt # Bolts
Mom. Sum Acting

(Ft-k)

Bolt Min Plate
Max Load Thickness

(kips)

(in)

Actual
Thickness

(in)

Pole Load Case

Label
LP NESC HEAVY (250B)
LP NESC HEAVY (250B)
LP NESC HEAVY (250B)
LP NESC HEAVY (250B)
LP NESC HEAVY (250B)
LP NESC HEAVY (250B)
LP NESC HEAVY (250B)
LP NESC HEAVY (250B)
LP NESC HEAVY (250B)
LP NESC HEAVY (250B)
LP NESC HEAVY (250B)
LP NESC HEAVY (250B)

LP NESC EXT. WIND (250C)
LP NESC EXT. WIND (250C)
LP NESC EXT. WIND (250C)
LP NESC EXT. WIND (250C)
LP NESC EXT. WIND (250C)
LP NESC EXT. WIND (250C)
LP NESC EXT. WIND (250C)
LP NESC EXT. WIND (250C)
LP NESC EXT. WIND (250C)
LP NESC EXT. WIND (250C)
LP NESC EXT. WIND (250C)
LP NESC EXT. WIND (250C)

LP NESC EXT. ICE (250D)
LP NESC EXT. ICE (250D)
LP NESC EXT. ICE (250D)
LP NESC EXT. ICE (250D)
LP NESC EXT. ICE (250D)
LP NESC EXT. ICE (250D)
LP NESC EXT. ICE (250D)
LP NESC EXT. ICE (250D)
LP NESC EXT. ICE (250D)
LP NESC EXT. ICE (250D)
LP NESC EXT. ICE (250D)
LP NESC EXT. ICE (250D)

LP  NESC HEAVY (250B) (-)
LP  NESC HEAVY (250B) (-)

R
NRPOOONOUTAWNR
|
o
N
&
N

1.330

R
NRPOOONOUTAWNR
|
o
N
&
N

—O 672

1.330
1.658
1.012
0.212
-1.330
-1.658
-1.012
-0.212
1.585
10 0.672
11 -1.585
12 -0.672

OCoOoO~NOOURWNE

1 1.330
2 1.658

1.012

1 585

1.012
0.212
-1.330
-1.658
-1.012
-0.212
1.330
1.658
0.672
-1.585
-0.672
1.585

1.012
0.212
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0.212

—1 585

0.212
1.012
1.658
1.330
-0.212
-1.012
-1.658
-1.330
0.672
1.585
-0.672
-1.585

0.212
1.012

(Ibs)

15 7474.8

23 9802.8
End Length Bending
Y Stress
(ft) (in) (ksi)
1.658 15.500 6.636
1.330 15.500 5.159
-0.212 15.500 3.828
-1.012 15.500 5.263
-1.658 15.500 5.135
-1.330 15.500 3.658
0.212 15.500 5.329
1.012 15.500 6.764
1.585 15.500 9.156
-0.672 15.500 7.057
-1.585 15.500 6.825
0.672 15.500 9.388
1.658 15.500 16.497
1.330 15.500 13.344
-0.212 15.500 6.087
-1.012 15.500 9.230
-1.658 15.500 9.197
-1.330 15.500 6.044
0.212 15.500 13.387
1.012 15.500 16.529
1.585 15.500 23.164
-0.672 15.500 11.889
-1.585 15.500 11.831
0.672 15.500 23.222
1.658 15.500 3.868
1.330 15.500 2.934
-0.212 15.500 2.782
-1.012 15.500 3.699
-1.658 15.500 3.647
-1.330 15.500 2.713
0.212 15.500 3.002
1.012 15.500 3.920
1.585 15.500 5.280
-0.672 15.500 5.031
-1.585 15.500 4.937
0.672 15.500 5.373
1.658 15.500 3.523
1.330 15.500 1.901

10.023

25.308

4.216
3.198
3.031
4.031
3.975
2.957
3.272
4.272
5.754
5.482
5.381
5.856

3.839
2.072

NNNNRRRERRRERRRR NNNNRRRERRRRRR

NNNNRRRRRRRR

R

-22.132
-21.592
28.445

69.370
56.111
-25.596
-38.810
-38.674
-25.415
56.292
69.506
69.370
-38.810
-38.674
69.506

16.266
12.337
-11.697
-15.555
-15.337
-11.408
12.625
16.484
16.266
-15.555
-15.337
16.484

-14.813
-7.994

1.292

1 533

0.626
0.545
0.531
0.612
0.608
0.524
0.551
0.630
0.731
0.714
0.707
0.738

0.597
0.439

2.250

2 250

2.250
2.250
2.250
2.250
2.250
2.250
2.250
2.250
2.250
2.250
2.250
2.250

2.250
2.250

32.99

46. 44

7.74

10 75

7.05
3.80
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LP NESC HEAVY (250B) (-) 3 1.012 -1.330 1.658 -0.212 15.500 8.236 8.975 1 34.631 0.913 2.250 16.47
LP NESC HEAVY (250B) (-) 4 0.212 -1.658 1.330 -1.012 15.500 9.898 10.787 1 41.621 1.001 2.250 19.80
LP NESC HEAVY (250B) (-) 5 -1.330 -1.012 -0.212 -1.658 15.500 10.023 10.924 1 42.149 1.007 2.250 20.05
LP NESC HEAVY (250B) (-) 6 -1.658 -0.212 -1.012 -1.330 15.500 8.402 9.156 1 35.329 0.922 2.250 16.80
LP NESC HEAVY (250B) (-) 7 -1.012 1.330 -1.658 0.212 15.500 1.735 1.891 1 -7.295 0.419 2.250 3.47
LP NESC HEAVY (250B) (-) 8 -0.212 1.658 -1.330 1.012 15.500 3.397 3.703 1 -14.286 0.586 2.250 6.79
LP NESC HEAVY (250B) (-) 9 1.585 0.672 0.672 1.585 15.500 4.210 4.588 2 -14.813 0.653 2.250 8.42
LP NESC HEAVY (250B) (-) 10 0.672 -1.585 1.585 -0.672 15.500 14.076 15.341 2 41.621 1.194 2.250 28.15
LP NESC HEAVY (250B) (-) 11 -1.585 -0.672 -0.672 -1.585 15.500 14.302 15.587 2 42.149 1.203 2.250 28.60
LP NESC HEAVY (250B) (-) 12 -0.672 1.585 -1.585 0.672 15.500 3.984 4.342 2 -14.286 0.635 2.250 7.97
LP NESC EXT. WIND (250C)(-) 1 1.330 1.012 0.212 1.658 15.500 8.355 9.106 1 -35.134 0.920 2.250 16.71
LP NESC EXT. WIND (250C)(-) 2 1.658 0.212 1.012 1.330 15.500 5.143 5.605 1 -21.627 0.722 2.250 10.29
LP NESC EXT. WIND (250C)(-) 3 1.012 -1.330 1.658 -0.212 15.500 14.717 16.039 1 61.886 1.221 2.250 29.43
LP NESC EXT. WIND (250C)(-) 4 0.212 -1.658 1.330 -1.012 15.500 17.939 19.551 1 75.436 1.348 2.250 35.88
LP NESC EXT. WIND (250C)(-) 5 -1.330 -1.012 -0.212 -1.658 15.500 17.970 19.585 1 75.566 1.349 2.250 35.94
LP NESC EXT. WIND (250C)(-) 6 -1.658 -0.212 -1.012 -1.330 15.500 14.758 16.084 1 62.058 1.222 2.250 29.52
LP NESC EXT. WIND (250C)(-) 7 -1.012 1.330 -1.658 0.212 15.500 5.102 5.560 1 -21.454 0.719 2.250 10.20
LP NESC EXT. WIND (250C)(-) 8 -0.212 1.658 -1.330 1.012 15.500 8.324 9.072 1 -35.004 0.918 2.250 16.65
LP NESC EXT. WIND (250C)(-) 9 1.585 0.672 0.672 1.585 15.500 10.478 11.419 2 -35.134 1.030 2.250 20.96
LP NESC EXT. WIND (250C)(-) 10 0.672 -1.585 1.585 -0.672 15.500 25.349 27.627 2 75.436 1.602 2.250 50.70
LP NESC EXT. WIND (250C)(-) 11 -1.585 -0.672 -0.672 -1.585 15.500 25.405 27.688 2 75.566 1.604 2.250 50.81
LP NESC EXT. WIND (250C)(-) 12 -0.672 1.585 -1.585 0.672 15.500 10.422 11.358 2 -35.004 1.027 2.250 20.84
LP NESC EXT. ICE (250D)(-) 1 1.330 1.012 0.212 1.658 15.500 2.053 2.237 1 -8.632 0.456 2.250 4.11
LP NESC EXT. ICE (250D)(-) 2 1.658 0.212 1.012 1.330 15.500 0.941 1.025 1 -3.955 0.309 2.250 1.88
LP NESC EXT. ICE (250D)(-) 3 1.012 -1.330 1.658 -0.212 15.500 5.976 6.513 1 25.129 0.778 2.250 11.95
LP NESC EXT. ICE (250D)(-) 4 0.212 -1.658 1.330 -1.012 15.500 7.105 7.743 1 29.875 0.848 2.250 14.21
LP NESC EXT. ICE (250D)(-) 5 -1.330 -1.012 -0.212 -1.658 15.500 7.156 7.799 1 30.090 0.851 2.250 14.31
LP NESC EXT. ICE (250D)(-) 6 -1.658 -0.212 -1.012 -1.330 15.500 6.043 6.586 1 25.413 0.782 2.250 12.09
LP NESC EXT. ICE (250D)(-) 7 -1.012 1.330 -1.658 0.212 15.500 0.873 0.951 1 -3.671 0.297 2.250 1.75
LP NESC EXT. ICE (250D)(-) 8 -0.212 1.658 -1.330 1.012 15.500 2.002 2.182 1 -8.417 0.450 2.250 4.00
LP NESC EXT. ICE (250D)(-) 9 1.585 0.672 0.672 1.585 15.500 2.323 2.532 2 -8.632 0.485 2.250 4.65
LP NESC EXT. ICE (250D)(-) 10 0.672 -1.585 1.585 -0.672 15.500 10.154 11.066 2 29.875 1.014 2.250 20.31
LP NESC EXT. ICE (250D)(-) 11 -1.585 -0.672 -0.672 -1.585 15.500 10.246 11.166 2 30.090 1.019 2.250 20.49
LP NESC EXT. ICE (250D)(-) 12 -0.672 1.585 -1.585 0.672 15.500 2.232 2.432 2 -8.417 0.475 2.250 4.46
RP NESC HEAVY (250B) 1 1.330 1.012 0.212 1.658 15.500 10.933 11.915 1 45.974 1.052 2.250 21.87
RP NESC HEAVY (250B) 2 1.658 0.212 1.012 1.330 15.500 9.164 9.987 1 38.534 0.963 2.250 18.33
RP NESC HEAVY (250B) 3 1.012 -1.330 1.658 -0.212 15.500 1.626 1.772 1 -6.836 0.406 2.250 3.25
RP NESC HEAVY (250B) 4 0.212 -1.658 1.330 -1.012 15.500 3.352 3.653 1 -14.096 0.583 2.250 6.70
RP NESC HEAVY (250B) 5 -1.330 -1.012 -0.212 -1.658 15.500 3.220 3.510 1 -13.541 0.571 2.250 6.44
RP NESC HEAVY (250B) 6 -1.658 -0.212 -1.012 -1.330 15.500 1.451 1.581 1 -6.102 0.383 2.250 2.90
RP NESC HEAVY (250B) 7 -1.012 1.330 -1.658 0.212 15.500 9.338 10.177 1 39.269 0.972 2.250 18.68
RP NESC HEAVY (250B) 8 -0.212 1.658 -1.330 1.012 15.500 11.065 12.059 1 46.529 1.058 2.250 22.13
RP NESC HEAVY (250B) 9 1.585 0.672 0.672 1.585 15.500 15.600 17.002 2 45.974 1.257 2.250 31.20
RP NESC HEAVY (250B) 10 0.672 -1.585 1.585 -0.672 15.500 3.864 4.211 2 -14.096 0.625 2.250 7.73
RP NESC HEAVY (250B) 11 -1.585 -0.672 -0.672 -1.585 15.500 3.626 3.952 2 -13.541 0.606 2.250 7.25
RP NESC HEAVY (250B) 12 -0.672 1.585 -1.585 0.672 15.500 15.838 17.261 2 46.529 1.266 2.250 31.68
RP NESC EXT. WIND (250C) 1 1.330 1.012 0.212 1.658 15.500 19.234 20.962 1 80.880 1.396 2.250 38.47
RP NESC EXT. WIND (250C) 2 1.658 0.212 1.012 1.330 15.500 15.754 17.170 1 66.247 1.263 2.250 31.51
RP NESC EXT. WIND (250C) 3 1.012 -1.330 1.658 -0.212 15.500 5.694 6.206 1 -23.945 0.759 2.250 11.39
RP NESC EXT. WIND (250C) 4 0.212 -1.658 1.330 -1.012 15.500 9.164 9.987 1 -38.535 0.963 2.250 18.33
RP NESC EXT. WIND (250C) 5 -1.330 -1.012 -0.212 -1.658 15.500 9.133 9.953 1 -38.403 0.962 2.250 18.27
RP NESC EXT. WIND (250C) 6 -1.658 -0.212 -1.012 -1.330 15.500 5.653 6.161 1 -23.771 0.757 2.250 11.31
RP NESC EXT. WIND (250C) 7 -1.012 1.330 -1.658 0.212 15.500 15.796 17.215 1 66.422 1.265 2.250 31.59
RP NESC EXT. WIND (250C) 8 -0.212 1.658 -1.330 1.012 15.500 19.265 20.996 1 81.012 1.397 2.250 38.53
RP NESC EXT. WIND (250C) 9 1.585 0.672 0.672 1.585 15.500 27.159 29.599 2 80.880 1.658 2.250 54.32
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RP NESC EXT. WIND (250C) 10
RP NESC EXT. WIND (250C) 11
RP NESC EXT. WIND (250C) 12

RP NESC EXT. ICE (250D)
RP NESC EXT. ICE (250D)
RP NESC EXT. ICE (250D)
RP NESC EXT. ICE (250D)
RP NESC EXT. ICE (250D)
RP NESC EXT. ICE (250D)
RP NESC EXT. ICE (250D)
RP NESC EXT. ICE (250D)
RP NESC EXT. ICE (250D)
RP NESC EXT. ICE (250D)
RP NESC EXT. ICE (250D)
RP NESC EXT. ICE (250D)

PR
NRPOOONOUTAWNR

RP NESC HEAVY (250B)
RP NESC HEAVY (250B)
RP NESC HEAVY (250B)
RP NESC HEAVY (250B)
RP NESC HEAVY (250B)
RP NESC HEAVY (250B)
RP NESC HEAVY (250B)
RP NESC HEAVY (250B)
RP NESC HEAVY (250B)
RP NESC HEAVY (250B)
RP NESC HEAVY (250B)
RP NESC HEAVY (250B)

~
{ I T A O R RO R IO A |
o/ \/

PR
NRPOOONOUTAWNR

vvvvvvvvvvv vvvvvvvvvvvv N/ o/ /NN N

RP NESC EXT. WIND (250C) (-
RP NESC EXT. WIND (250C) (-
RP NESC EXT. WIND (250C) (-
RP NESC EXT. WIND (250C) (-
RP NESC EXT. WIND (250C) (-
RP NESC EXT. WIND (250C) (-
RP NESC EXT. WIND (250C) (-
RP NESC EXT. WIND (250C) (-
RP NESC EXT. WIND (250C) (-
RP NESC EXT. WIND (250C) (-
RP NESC EXT. WIND (250C) (-
RP NESC EXT. WIND (250C) (-

R
NRPOOONOUTAWNR

RP NESC EXT. ICE (250D)(-
RP NESC EXT. ICE (250D)(-
RP NESC EXT. ICE (250D)(-
RP NESC EXT. ICE (250D)(-
RP NESC EXT. ICE (250D)(-
RP NESC EXT. ICE (250D)(-
RP NESC EXT. ICE (250D)(-
RP NESC EXT. ICE (250D)(-
RP NESC EXT. ICE (250D)(-
RP NESC EXT. ICE (250D)(-
RP NESC EXT. ICE (250D)(-
RP NESC EXT. ICE (250D)(-) 12

/\/\/\/\/\/\/\/\/\/\ ﬁﬁﬁ/\ﬁﬁﬁﬁﬁﬁﬁﬁ NN
O©CoOoO~NOOUWNE

Summary of Tubular Davit Usages:

Tubular Davit Maximum

0.672
-1.585
-0.672

1.330
1.658
1.012
0.212
-1.330
-1.658
-1.012
-0.212
1.585
0.672
-1.585
-0.672

1.330
1.658
1.012
0.212
-1.330
-1.658
-1.012
-0.212
1.585
0.672
-1.585
-0.672

1.330
1.658
1.012
0.212
-1.330
-1.658
-1.012
-0.212
1.585
0.672
-1.585
-0.672

1.330
1.658
1.012
0.212
-1.330
-1.658
-1.012
-0.212
1.585
0.672
-1.585
-0.672

Load Case

-1.585
-0.672
1.585

1.012
0.212
-1.330
-1.658
-1.012
-0.212
1.330
1.658
0.672
-1.585
-0.672
1.585

1.012
0.212
-1.330
-1.658
-1.012
-0.212
1.330
1.658
0.672
-1.585
-0.672
1.585

1.012
0.212
-1.330
-1.658
-1.012
-0.212
1.330
1.658
0.672
-1.585
-0.672
1.585

1.012
0.212
-1.330
-1.658
-1.012
-0.212
1.330
1.658
0.672
-1.585
-0.672
1.585
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1.585
-0.672
-1.585

0.212
1.012
1.658
1.330
-0.212
-1.012
-1.658
-1.330
0.672
1.585
-0.672
-1.585

0.212
1.012
1.658
1.330
-0.212
-1.012
-1.658
-1.330
0.672
1.585
-0.672
-1.585

0.212
1.012
1.658
1.330
-0.212
-1.012
-1.658
-1.330
0.672
1.585
-0.672
-1.585

0.212
1.012
1.658
1.330
-0.212
-1.012
-1.658
-1.330
0.672
1.585
-0.672
-1.585

-0.672
-1.585
0.672

1.658
1.330
-0.212
-1.012
-1.658
-1.330
0.212
1.012
1.585
-0.672
-1.585
0.672

1.658
1.330
-0.212
-1.012
-1.658
-1.330
0.212
1.012
1.585
-0.672
-1.585
0.672

1.658
1.330
-0.212
-1.012
-1.658
-1.330
0.212
1.012
1.585
-0.672
-1.585
0.672

1.658
1.330
-0.212
-1.012
-1.658
-1.330
0.212
1.012
1.585
-0.672
-1.585
0.672

15.500
15.500
15.500

15.500
15.500
15.500
15.500
15.500
15.500
15.500
15.500
15.500
15.500
15.500
15.500

15.500
15.500
15.500
15.500
15.500
15.500
15.500
15.500
15.500
15.500
15.500
15.500

15.500
15.500
15.500
15.500
15.500
15.500
15.500
15.500
15.500
15.500
15.500
15.500

15.500
15.500
15.500
15.500
15.500
15.500
15.500
15.500
15.500
15.500
15.500
15.500

Height Segment Weight

11.534
11.477
27.216

7.927
6.724
0.653
1.840
1.786
0.582
6.795
7.981
11.372
1.935
1.838
11.469

6.161
4.657
4.767
6.316
6.451
4.946
4.478
6.026
8.397
8.603
8.846
8.154

10.459

7.076
13.846
17.240
17.273
13.889

7.032
10.427
13.611
24.130
24.189
13.552

3.585
2.624
3.369
4.348
4.403
3.441
2.551
3.531
4.820
5.990
6.089
4.722

12.570
12.508
29.661

8.639
7.328
0.712
2.005
1.946
0.635
7.405
8.698
12.394
2.109
2.003
12.500

6.715
5.075
5.196
6.883
7.030
5.390
4.880
6.568
9.152
9.376
9.641
8.887

11.399

7.711
15.090
18.789
18.825
15.137

7.664
11.363
14.834
26.298
26.363
14.770

3.908
2.859
3.671
4.739
4.798
3.750
2.781
3.848
5.253
6.529
6.636
5.146

NNN
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NNNNRRRRRRRER

-38.535
-38.403
81.012

33.334
28.273
-2.747
-7.736
-7.510
-2.448
28.571
33.560
33.334
-7.736
-7.510
33.560

-25.908
-19.581
20.046
26.558
27.125
20.797
-18.830
-25.341
-25.908
26.558
27.125
-25.341

-43.982
-29.753
58.221
72.495
72.634
58.404
-29.570
-43.844
-43.982
72.495
72.634
-43.844

-15.077
-11.032
14.166
18.285
18.514
14.469
-10.729
-14.848
-15.077
18.285
18.514
-14.848

1.081
1.078
1.660

0.896
0.825
0.257
0.432
0.425
0.243
0.829
0.899
1.073
0.443
0.431
1.078

0.790
0.687
0.695
0.800
0.808
0.708
0.673
0.781
0.922
0.933
0.946
0.909

1.029
0.846
1.184
1.321
1.322
1.186
0.844
1.027
1.174
1.563
1.565
1.171

0.603
0.515
0.584
0.664
0.668
0.590
0.508
0.598
0.699
0.779
0.785
0.691

2.250
2.250
2.250

2.250
2.250
2.250
2.250
2.250
2.250
2.250
2.250
2.250
2.250
2.250
2.250

2.250
2.250
2.250
2.250
2.250
2.250
2.250
2.250
2.250
2.250
2.250
2.250

2.250
2.250
2.250
2.250
2.250
2.250
2.250
2.250
2.250
2.250
2.250
2.250

2.250
2.250
2.250
2.250
2.250
2.250
2.250
2.250
2.250
2.250
2.250
2.250

23.07
22.95
54 .43

15.85

22 94

12.32

16 31

20.92
14.15
27.69
34.48
34.55
27.78
14.06
20.85
27.22
48.26
48.38
27.10

7.17

9.44
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Label Usage % AGL (ft) Number (lbs)

Al 46.68 NESC EXT. ICE (250D) 51.5 1 204.2
A2 46.67 NESC EXT. ICE (250D)(-) 51.5 1 204.2

Summary of Tubular X-Arm Usages:

Tubular X-Arm Maximum Load Case Height Segment Weight
Label Usage % AGL (ft) Number (lbs)
X1  51.06 NESC EXT. WIND (250C) 51.5 4 557.1

Summary of Brace Usages:

Brace Maximum Load Case Weight
Label Usage
% (Ibs)

BR1 55.14 NESC EXT. WIND (250C) 350.1
BR2 44.76 NESC EXT. WIND (250C)(-) 350.1

*** Maximum Stress Summary for Each Load Case

Summary of Maximum Usages by Load Case:

Load Case Maximum Element Element

Usage % Label Type

NESC HEAVY (250B) 45_46 Al Tubular Davit

NESC EXT. WIND (250C) 55.14 BR1 Brace
NESC EXT. ICE (250D) 46.68 Al Tubular Davit
NESC HEAVY (250B) (-) 45_46 A2 Tubular Davit
NESC EXT. WIND (250C)(-) 53.80 BR1 Brace
NESC EXT. ICE (250D)(-) 46.67 A2 Tubular Davit

Summary of Steel Pole Usages by Load Case:

Load Case Maximum Steel Pole Height Segment

Usage % Label AGL (ft) Number

NESC HEAVY (250B) 20.14 RP 2.5 23

NESC EXT. WIND (250C) 36.32 RP 2.5 23
NESC EXT. ICE (250D) 14.37 RP 2.5 23
NESC HEAVY (250B) (-) 18.41 LP 1.7 15
NESC EXT. WIND (250C)(-) 33.81 LP 1.7 15
NESC EXT. ICE (250D)(-) 13.01 LP 1.7 15

Summary of Base Plate Usages by Load Case:

Load Case Pole Bend Length Vertical X Y Bending Bolt # Bolts Max Bolt Minimum Usage

Label Line Load Moment Moment Stress Moment Acting On Load For Plate

# Sum Bend Line Bend Line Thickness
(in) (kips) (ft-k) (ft-k) (ksi) (ft-k) (kips) (in) %
NESC HEAVY (250B) LP 12 15.500 25.252 227.571 -3.250 9.388 10.231 2 28.445 0.975 18.78
NESC EXT. WIND (250C) LP 12 15.500 122.784 492.012 -0.822 23.222 25.308 2 69.506 1.533 46.44
NESC EXT. ICE (250D) LP 12 15.500 3.716 144.723 -1.310 5.373 5.856 2 16.484 0.738 10.75
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NESC HEAVY (250B) (-) LP 11 15.500 109.342 -256.668 -3.176 14.302 15.587 2 42.149 1.203 28.60
NESC EXT. WIND (250C)(-) LP 11 15.500 161.727 -502.882 -0.785 25.405 27.688 2 75.566 1.604 50.81
NESC EXT. ICE (250D)(-) LP 11 15.500 85.832 -175.133 -1.290 10.246 11.166 2 30.090 1.019 20.49
NESC HEAVY (250B) RP 12 15.500 129.731 273.203 -3.339 15.838 17.261 2 46.529 1.266 31.68

NESC EXT. WIND (250C) RP 12 15.500 169.907 543.108 -0.794 27.216 29.661 2 81.012 1.660 54.43
NESC EXT. ICE (250D) RP 12 15.500 103.296 186.789 -1.357 11.469 12.500 2 33.560 1.078 22.94
NESC HEAVY (250B) (-) RP 11 15.500 4.865 -238.620 -3.414 8.846 9.641 2 27.125 0.946 17.69
NESC EXT. WIND (250C)(-) RP 11 15.500 114.606 -529.749 -0.832 24.189 26.363 2 72.634 1.565 48.38
NESC EXT. ICE (250D)(-) RP 11 15.500 13.747 -151.733 -1.378 6.089 6.636 2 18.514 0.785 12.18

Summary of Tubular Davit Usages by Load Case:

Load Case Maximum Tubular Davit Height Segment

Usage % Label AGL (ft) Number

NESC HEAVY (250B) 45.46 Al 51.5 1

NESC EXT. WIND (250C) 20.16 Al 51.5 1
NESC EXT. ICE (250D) 46.68 Al 51.5 1
NESC HEAVY (250B) (-) 45.46 A2 51.5 1
NESC EXT. WIND (250C)(-) 20.11 A2 51.5 1
NESC EXT. ICE (250D)(-) 46.67 A2 51.5 1

Summary of Tubular X-Arm Usages by Load Case:

Load Case Maximum Tubular X-Arm Height Segment

Usage % Label AGL (ft) Number

NESC HEAVY (250B) 39.29 X1 51.5 4

NESC EXT. WIND (250C) 51.06 X1 51.5 4
NESC EXT. ICE (250D) 34.17 X1 51.5 4
NESC HEAVY (250B) (-) 35.86 X1 51.5 1
NESC EXT. WIND (250C)(-) 45.53 X1 51.5 1
NESC EXT. ICE (250D)(-) 31.81 X1 51.5 1

Summary of Brace Usages by Load Case:

Load Case Maximum Brace

Usage % Label

NESC HEAVY (250B) 28.85 BR1

NESC EXT. WIND (250C) 55.14 BR1
NESC EXT. ICE (250D) 20.77 BR1
NESC HEAVY (250B) (-) 25.56 BR2
NESC EXT. WIND (250C)(-) 53.80 BR1
NESC EXT. ICE (250D)(-) 18.54 BR2

Summary of Insulator Usages:

Insulator Insulator Maximum Load Case Weight
Label Type Usage % (Ibs)

1 Clamp 8.87 NESC EXT. ICE (250D) 0.0

2 Clamp 8.87 NESC EXT. ICE (250D) 0.0

3 Clamp  12.77 NESC EXT. WIND (250C) 0.0

4 Clamp 2.78 NESC HEAVY (250B) 0.0

5 Clamp 2.78 NESC HEAVY (250B) 0.0

6 Clamp 2.78 NESC HEAVY (250B) 0.0

7 Clamp 2.78 NESC HEAVY (250B) 0.0
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Loads At Insulator Attachments For All Load Cases:

8 Clamp

9 Clamp
10 Clamp
11 Clamp

C1l Suspension
C2 Suspension
C3 Suspension

2.78
2.78
2.78
2.78
61.46
61.46
61.46

Load Insulator
Label Type

Case

NESC HEAVY (250B) 0.0
NESC HEAVY (250B) 0.0
NESC HEAVY (250B) 0.0
NESC HEAVY (250B) 0.0
NESC EXT. ICE (250D) 50.0
NESC EXT. ICE (250D) 50.0
NESC EXT. ICE (250D) 50.0

Attach
Label

Attach
Load X

(kips)

Attach
Load Y

(kips)

Insulator Structure Structure Structure Structure Structure

NESC
NESC
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NESC HEAVY (2
NESC HEAVY (2
NESC HEAVY (2
NESC HEAVY (2
NESC HEAVY (2
NESC HEAVY (2
NESC HEAVY (2
NESC HEAVY (2
NESC HEAVY (2
NESC HEAVY (2
NESC HEAVY (2
NESC HEAVY (2
NESC HEAVY (2
NESC HEAVY (2
EXT. WIND (2
EXT. WIND (2
EXT. WIND (2
EXT. WIND (2
EXT. WIND (2
EXT. WIND (2
EXT. WIND (2
EXT. WIND (2
EXT. WIND (2
EXT. WIND (2
EXT. WIND (2
EXT. WIND (2
EXT. WIND (2
EXT. WIND (2
C EXT. ICE (2
C EXT. ICE (2
C EXT. ICE (2
C EXT. ICE (2
C EXT. ICE (2
C EXT. ICE (2
C EXT. ICE (2
C EXT. ICE (2
C EXT. ICE (2
C EXT. ICE (2
C EXT. ICE (2
C EXT. ICE (2
C EXT. ICE (2
C EXT. ICE (2
HEAVY (250B)
HEAVY (250B)

50B)
50B)
50B)
50B)
50B)
50B)
50B)
50B)
50B)
50B)
50B)
50B)
50B)
50B)
50C)
50C)
50C)
50C)
50C)
50C)
50C)
50C)
50C)
50C)
50C)
50C)
50C)
50C)
50D)
50D)
50D)
50D)
50D)
50D)
50D)
50D)
50D)
50D)
50D)
50D)
50D)
50D)

)

)

O©CoO~NOOUR_WNE
(@)
-—
)
3
©

o
[Ny
[eXe)
L
S 3
Eohe]

C1l Suspension
C2 Suspension
C3 Suspension
Clamp
Clamp
Clamp
Clamp
Clamp
Clamp
Clamp
Clamp
Clamp
10 Clamp
11 Clamp
C1l Suspension
C2 Suspension
C3 Suspension
Clamp
Clamp
Clamp
Clamp
Clamp
Clamp
Clamp
Clamp
Clamp
10 Clamp
11 Clamp
C1l Suspension
C2 Suspension
C3 Suspension

1 Clamp
2 Clamp

O©CoO~NOUR_WNE

O©CoOoO~NOUR_WNE

Attach Attach
Load Z Load Res.
(kips) (kips)
2.980 3.441
2.980 3.441
5.612 5.850
1.380 1.391
1.380 1.391
1.380 1.391
1.380 1.391
1.380 1.391
1.380 1.391
1.380 1.391
1.380 1.391
17.423 18.351
17.423 18.351
17.423 18.351
0.775 2.356
0.775 2.356
3.001 6.383
0.374 0.674
0.374 0.674
0.374 0.674
0.374 0.674
0.374 0.674
0.374 0.674
0.374 0.674
0.374 0.674
7.291 13.377
7.291 13.377
7.291 13.377
4.256 4.433
4.256 4.433
4.374 4.525
1.275 1.280
1.275 1.280
1.275 1.280
1.275 1.280
1.275 1.280
1.275 1.280
1.275 1.280
1.275 1.280
18.055 18.438
18.055 18.438
18.055 18.438
2.980 3.441
2.980 3.441
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NESC HEAVY

NESC HEAVY

NESC HEAVY

NESC HEAVY

NESC HEAVY

NESC HEAVY

NESC HEAVY

NESC HEAVY

NESC HEAVY

NESC HEAVY

NESC HEAVY

NESC HEAVY
NESC EXT. WIND
NESC EXT. WIND
NESC EXT. WIND
NESC EXT. WIND
NESC EXT. WIND
NESC EXT. WIND
NESC EXT. WIND
NESC EXT. WIND
NESC EXT. WIND
NESC EXT. WIND
NESC EXT. WIND
NESC EXT. WIND
NESC EXT. WIND
NESC EXT. WIND
NESC EXT. ICE
NESC EXT. ICE
NESC EXT. ICE
NESC EXT. ICE
NESC EXT. ICE
NESC EXT. ICE
NESC EXT. ICE
NESC EXT. ICE
NESC EXT. ICE
NESC EXT. ICE
NESC EXT. ICE
NESC EXT. ICE
NESC EXT. ICE
NESC EXT. ICE

(2508B)
(2508)
(2508)
(2508)
(2508)
(2508)
(2508)
(2508)
(2508)
(2508)
(2508)
(2508)
(250C) (-
(250C) (-
(250C) (-
(2500) (-
(250C) (-
(250C) (-
(250C) (-
(250C) (-
(250C) (-
(250C) (-
(250C) (-
(250C) (-
(250C) (-
(250C) (-
(250D) (-
(250D) (-
(250D) (-
(250D) (-
(250D) (-
(250D) (-

~
N
a0
o
lw)
o/

(250D) (-

AN AN AN AN AN AN AN AN AN AN AN AN AN AN AN AN AN AN AN AN AN AN AN AN AN AN AN AN AN AN AN
VOV NN

el le
NNNN
augaa
[ejoloNe]
O O OO
o/ o

(250D) (-
(250D) (-)

Ooo~NOUThW

10

C1l
c2
C3

O©CoO~NOOUR_WNE

10

C1l
c2
C3

O©CoO~NOURAWNE

10
11

Susp
Susp
Susp

Susp
Susp
Susp

Clamp
Clamp
Clamp
Clamp
Clamp
Clamp
Clamp
Clamp
Clamp
ension
ension
ension
Clamp
Clamp
Clamp
Clamp
Clamp
Clamp
Clamp
Clamp
Clamp
Clamp
Clamp
ension
ension
ension
Clamp
Clamp
Clamp
Clamp
Clamp
Clamp
Clamp
Clamp
Clamp
Clamp
Clamp

C1l Suspension
C2 Suspension
C3 Suspension

Overturning Moments For User Input Concentrated Loads:

0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000

-1.652
-0.172
-0.172
-0.172
-0.172
-0.172
-0.172
-0.172
-0.172
-5.761
-5.761
-5.761
-2.225
-2.225
-5.633
-0.561
-0.561
-0.561
-0.561
-0.561
-0.561
-0.561
-0.561
11.216
11.216
11.216
-1.241
-1.241
-1.158
-0.114
-0.114
-0.114
-0.114
-0.114
-0.114
-0.114
-0.114
-3.740
-3.740
-3.740

5.612
1.380
1.380
1.380
1.380
1.380
1.380
1.380
1.380
17.423
17.423
17.423
0.775
0.775
3.001
0.374
0.374
0.374
0.374
0.374
0.374
0.374
0.374
7.291
7.291
7.291
4.256
4.256
4.374
1.275
1.275
1.275
1.275
1.275
1.275
1.275
1.275
18.055
18.055
18.055

Moments are static equivalents based on central axis of 0,0 (i.e. a single pole).

Load Case

Total
Tran.
Load

(kips)

(

Total
Long.

Load
kips)

Total
Vert.
Load

(kips)

Transverse Longitudinal Torsional
Overturning Overturning

Moment
(ft-K)

Moment
(ft-k)

Moment

NESC HEAVY (250B)

NESC EXT. W
NESC EXT.
NESC HEAVY

IND (250C)
ICE (250D)

(250B) (-)

23.752
48.218
15.771

-23.752

NESC EXT. WIND (250C)(-) -48.218
NESC EXT. ICE (250D)(-) -15.771

*** Weight of structure (lbs):

Weight of B

races:

77.252

700.3

1424 .386
2725.975

976.526
-1166.306
-2633.095
-750.656

Centek Engineering Inc - 005&006-23-22435-60,90FT

5.850
1.391
1.391
1.391
1.391
1.391
1.391
1.391
1.391
18.351
18.351
18.351
2.356
2.356
6.383
0.674
0.674
0.674
0.674
0.674
0.674
0.674
0.674
13.377
13.377
13.377
4.433
4.433
4.525
1.280
1.280
1.280
1.280
1.280
1.280
1.280
1.280
18.438
18.438
18.438
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Weight of Tubular Davit Arms: 408.5

Weight of Tubular X-Arms: 557.1
Weight of Steel Poles: 17277.7
Weight of Suspensions: 150.0
Total: 19093.5

*** End of Report
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C:NT:K’J neering Subject:

Centered on Solutions™  www cenrekeng com
51-2 Narth Branford Foad

Branford, CT 06405 F: ( 200) 488-E58F

Rev. 0: 2/28/23

P (M0 580580 Location:

Anchor Bolt Analysis CL&P Pole #6347.5

Norwich, CT

Prepared by: T.J.L. Checked by: C.F.C.
Job No. 21005.41

Anchor Bolt Analysis:
Input Data:

BoltForce:
Maximum Tensile Force =

Maximum Shear Force atBase =
Anchor Bolt Data:
UseAST MAG15 Grade 75
Number of Anc hor Bolts=
Bolt "Column" Distance =
Bolt Ultimate Strength =
Bolt Yeild Strength=
Bolt Modulus=
Diameter of Anchor Bolts =
Threads per Inch =
Anchor Bolt Analysis:
StressArea ofBolt =
Maximum Shear Force per Bolt =

Shear Stress per Bolt =

Tensile Stress Permitted =

Shear Stress Permitted =

Permitted Axid Tensile Stress in Conjuction with Shear =

Bolt Tension % of Capacity =

Conditionl =

Anchor Bolts.xmcd.xmcd

(Right Pole)
TMax = 81-kips (User Input from PLS-Pole)

Vpase = 34-kips (User Input from PLS-Pole)

N:=8 (User Input)
|:=3.0-in (User Input)
F,:= 100-ksi (User Input)
Fy = 75-ksi (User Input)
E := 29000-ksi (User Input)
D:= 2.25in (User Input)
n:=45 (User Input)

™ 0.9743.in 2 2
Ac=—|D-———| =3.248in
ST g n

Vbase 3
VMax = =4.3x 10 Ibf
VMax 3
fy=—— =13x10 psi
As

Fpi= 0.75-F = 75ksi

Fy = 0.35F = 35ksi

2

= 74.95-ksi

T
=33.28%
FivAs
T
Condition1 := iff < 1.00,"OK" ,"Overstressed"
tv'/s

Condition1 = "OK"

Page 6.2-1




C:NT:K’J neering Subject:

Centered on Solutions™  www cenrekeng com
51-2 Narth Branford Foad

Branford, CT 06405 F: ( 200) 488-E58F

Rev. 0: 2/28/23

P (M0 580580 Location:

Anchor Bolt Analysis CL&P Pole #6347.5

Norwich, CT

Prepared by: T.J.L. Checked by: C.F.C.
Job No. 21005.41

Anchor Bolt Analysis:
Input Data:

BoltForce:
Maximum Tensile Force =

Maximum Shear Force atBase =
Anchor Bolt Data:
UseAST MAG15 Grade 75
Number of Anc hor Bolts=
Bolt "Column" Distance =
Bolt Ulimate Strength =
Bolt Yeild Strength=
Bolt Modulus=
Diameter of Anchor Bolts =
Threads per Inch =
Anchor Bolt Analysis:
StressArea ofBolt =
Maximum Shear Force per Bolt =

Shear Stress per Bolt =

Tensile Stress Permitted =

Shear Stress Permitted =

Permitted Axi d Tensile Stress in Conjuction with Shear =

Bolt Tension % of Capacity =

Conditionl =

Anchor Bolts.xmcd.xmcd

(Left Pole)
TMax = 76-kips

Vpase = 30-kips

N:=8
I:=3.0:in

F = 100-ksi
Fy = 75-ksi

E := 29000-ksi
D:= 2.25in
n:=45

(User Input from PLS-Pole)

(User Input from PLS-Pole)

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

(User Input)

s 0.9743.in 2 2
Ac=—|D-———| =3.248in
ST g n

Vbase
VMaX =

\Y

fy

S

Fpi= 0.75-F = 75ksi

Fy = 0.35F = 35ksi

T
=31.22-%
FivAs
T
Conditionl := iff

Condition1 = "OK"

Page 6.2-2

Max 3 .
=— =1.2x10 psi
A

tv’

=3.8x lOSIbf

= 74.96-ksi

< 1.00,"OK" ,"Overstressed"




C=NT =Ko

Centered on Solutions
{12 Narth Branford Road
Branford, CT 06405

Subject:
prareeceniskeng com P
P £ 200%] ABS-0SH0 Location:
F:(20%) 488 E58 7

Rev. 2: 2/28/23

Flange Bolts and Flangeplate Analysis

Structure 6347.5
Norwich, CT

Prepared by: T.J.L. Checked by: C.F.C.
Job No. 21005.41

Flange Bolt and Flange Plate Analy sis:

Input Data:

Tower Reactions;
Overturning Moment =
Shear Force =

Axial Force =

Flange Balt Data:

UseAST MA325
Number of Flange Bolts=
Diameter of Bolt Circle =
Bolt Minimum Tensile Strength =
Bolt Modulus=
Diameter of Flange Bolts=

Threads per Inch =

Flange Plate Data:

UseAST MA871 Grade 65
Plate Yield Strength =

Flange Plate Thickness =
Flange Plate Diameter =

Quter Pole Diameter =

Flange Bolts and Flange Plate.xmcd.xmcd

Right Pole - Flange @ 60-ft

250C (+)
OM := 203-ft-kips
Shear := 10-kips

Axial := 7-kips

N:= 16
D = 34.5n
Fup = 120-ksi
E := 29000-ksi
D= 1.00-in

n=238

Fybp = 65-ksi
thp = 1.25in
Dbp = 37.25-in

Dpole = 30:3125-in

Page 6.3-1

(User Input)
(User Input)

(User Input)

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

(User Input)

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

(User Input)




Subject:

C ENT EK gineering

Centered on Solutions
{12 Narth Branford Road
Branford, CT 06405

e centekeng com
P (200 4E8-05B0
F: (2000 4888587

Location:

Rev. 2: 2/28/23

Flange Bolts and Flangeplate Analysis

Structure 6347.5

Norwich, CT

Prepared by: T.J.L. Checked by: C.F.C.
Job No. 21005.41

Geometric Layout Data:

Distance from Boltsto Centroid of Pole:

Radius of Bolt Circle =:

Distance to Bolts =

Critical Distances For Bending in Plate:

QOuter Pole Radius =

MomentArms of Bolts about Neutral Axis =

Effective Width of Flangeplate for Bending =

Flange Bolts and Flange Plate.xmcd.xmcd

D

bc .
RbC = T = 17.25:in

i=1.N
i
d:= [0« 2~ﬁ~(—j d, = 6.60:in d., = 6.60-in
i N 1 7
d « Ry sin(6) d, = 12.20in dg = 0.00-in
d3 =15.94-in d9 = —6.60:in
d4 =17.25-in le =-12.20-in
d5 =15.94-in dll =-15.94-in
d6 =12.20-in d12 =-17.25-in
Dpole )
Rp0|e = ——— = 15.156:in
MA, = if(di 2 Rpgled; - Rpo|e,0in)
MAl = 0.00:in MA7 = 0.00:in
MA2 = 0.00:in MA8 = 0.00:in
MA3 =0.78:in MA9 = 0.00:in
MA4 = 2.09:in MA10 = 0.00-in
MA5 =0.78:in MAll = 0.00-in
MA6 = 0.00:in MA12 = 0.00-in
2
Begfi= .82 j =17.3in
Page 6.3-2



Subject: Flange Bolts and Flangeplate Analysis

C ENT EK gineering

Centered on Solutions™ e cenmbeng.oom . Struc.turr]e 6347.5
51-2 Narth Branford Foad P (208 455-0580 Location: Norwic ’ CT

Branford, CT 06405 F: ( 200) 488-E58F
Prepared by: T.J.L. Checked by: C.F.C.
Rev. 2: 2/28/23 Job No. 21005.41

Flange Bolt Analysis:

Calculated Flange Bolt Properties:

Polar Moment of Inertia = lp= Z(di)z ~ 2.381x 10°in?
i
GrossArea of Bolt= Agi= %DZ ~ 0.785.in°
™ 0.9743.in 2 2
NetArea of Bdt= Ap=—|D-————] =0.606-in
4 n
Check Flange Bolts:
Sh
Maximum Shear Stress = VMax = ear = 0.8-ksi
N-A
¢}
Permitted Shear Stress = Fyi= (035Fyp) = 42 ksi
Conditionl = iti = < "OK"," " Vv
Condition1: 'f(VMax— Fy,"OK" ,"Overstressed ) gax —1.89.%
Conditionl = "OK" v
Roc  Axial
OM-—— - ——
Ip N
Maximum Tensile Stress = TMax= """ = 28.4ksi
An
Permitied Tensile Stress = Fii= (0.75Fyp) = 90ksi
T TMax
" 5 | "Max —— =3158%
Condition2 = Condition2 := iff = < 1.00,"OK", "Overstressed" Ft
t
Condition2 = "OK"
Permitted Tensile Stress with Shear =
T TMax
" 5 Y —— =3158%
Condition3 = Condition3 := iff < 1.00,"OK", "Overstressed" tv
t.v

Condition3 = "OK"

Flange Bolts and Flange Plate.xmcd.xmcd Page 6.3-3




C:NT:KJ neering Subject:

Centered on Solulions™ s cenrekeng oo

B f eniekesg com PO
{12 Narth Branford Road P 203 4880580 Location:
Branford, CT 06405 F: ( 200) 488-E58F

Rev. 2: 2/28/23

Flange Bolts and Flangeplate Analysis

Structure 6347.5
Norwich, CT

Prepared by: T.J.L. Checked by: C.F.C.
Job No. 21005.41

Flange Plate Analysis:

Force from Bolts=

Maximum Bending Stressin Plate =

Allowable Bending Stressin Plate =

Plate Bending Stress % of Capacity =

Conditionl =

Flange Bolts and Flange Plate.xmcd.xmcd

OMd pvial
C. = e
i I N )
p ) C_ = 7.2.kips
C, = 7.2-kips 7
1
C,, = 0.4-kips
C, = 12.9-kips 8 P
C, = —6.3-kips
C4=16.7-kips 9 P
C, . = -12.0-kips
C, = 18.1kips 10 P
C,, = -15.9-kips
Cg = 16.7-kips 11 P
C, ., =-17.2.kips
Cg = 12.9:kips 12 P
6.C;MA,
= 14.2-ksi

i \Befftbp

Fpp = 0.9-Fypp = 585 ks
f
b
P43
Fop

f

b

Condition1 := i{Fp < 1.00,"OK" ,"Overstressed"]
bp

Conditionl = "Ok"

Page 6.3-4




C:NT:K’J neering Subject:

Centered on Solutions

{12 Narth Branford Road
Branford, CT 06405

aoarssentekeng com
P 2008) AES-D5B0
F: i 2008] 488587

Rev. 2: 2/28/23

Location:

Flange Bolts and Flangeplate Analysis

Structure 6347.5
Norwich, CT

Prepared by: T.J.L. Checked by: C.F.C.
Job No. 21005.41

Flange Bolt and Flange Plate Analy sis:

Input Data:

Tower Reactions;
Overturning Moment =
Shear Force =

Axial Force =

Flange Balt Data:

UseAST MA325
Number of Flange Bolts=
Diameter of Bolt Circle =
Bolt Minimum Tensile Strength =
Bolt Modulus=
Diameter of Flange Bolts=

Threads per Inch =

Flange Plate Data:

UseAST MA871 Grade 65
Plate Yield Strength =

Flange Plate Thickness =
Flange Plate Diameter =

Quter Pole Diameter =

Flange Bolts and Flange Plate.xmcd.xmcd

Right Pole - Flange @ 40-ft

250C (+)
OM := 208-ft-kips
Shear := 34-kips

Axial := 88kips

N:= 20
Dpe = 37+in
Fup = 120ksi
E := 29000-ksi
D:= 1.00in

n=238

Fybp = 65-ksi
tbp = 1.25in
Dbp = 39.75:in

Dpole = 32.625-in

Page 6.3-5

(User Input)
(User Input)

(User Input)

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

(User Input)

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

(User Input)




Subject:

C ENT EK gineering

Centered on Solutions
{12 Narth Branford Road
Branford, CT 06405

e centekeng com
P (200 4E8-05B0
F: (2000 4888587

Location:

Rev. 2: 2/28/23

Flange Bolts and Flangeplate Analysis

Structure 6347.5
Norwich, CT

Prepared by: T.J.L. Checked by: C.F.C.
Job No. 21005.41

Geometric Layout Data:

Distance from Boltsto Centroid of Pole:

Effective Width of Flangeplate for Bending =

Flange Bolts and Flange Plate.xmcd.xmcd

Page 6.3-6

) . D¢ .
Radius of Bolt Circle =: Rpc = —— =185in
Distance to Bolts = i=1.N
i
d=[6« 2m|— d, =5.72:in d_ = 14.97-in
i N 1 7
d < Rpc-sin(6) d, = 10.87:in dg = 10.87-in
d3 =14.97-in d9 =5.72:in
d4 =17.59-in le =0.00:in
d5 = 18.50-in dll =-5.72:in
d6 =17.59-in d12 =-10.87-in
Critical Distances For Bending in Plate:
D
o pole .
QOuter Pole Radius = Rpole = ——— =16.313:in
MomentArms of Bolts about Neutral Axis = MAi = if(di > Rpole’di - Rpole,Oin)
MAl = 0.00:in MA7 = 0.00:in
MA2 = 0.00:in MA8 = 0.00:in
MA3 = 0.00:in MA9 = 0.00:in
MA4 =1.28:in MAlO = 0.00-in
MA5 =2.19:in MAll = 0.00-in
MA6 =1.28:in MA12 = 0.00-in



Subject:

C ENT EK gineering

Centered on Solulions™ s cenrekeng oo

B f eniekesg com PO
{12 Narth Branford Road P 203 4880580 Location:
Branford, CT 06405 F: ( 200) 488-E58F

Rev. 2: 2/28/23

Flange Bolts and Flangeplate Analysis

Structure 6347.5
Norwich, CT

Prepared by: T.J.L. Checked by: C.F.C.
Job No. 21005.41

Flange Bolt Analysis:

Calculated Flange Bolt Properties:

Polar Moment of Inertia =

GrossArea of Bolt=

NetArea of Bdt=

Check Flange Bolts:

Maximum Shear Stress =

Permitted Shear Stress =

Conditionl =

Maximum Tensile Stress =

Permitted Tensile Stress=

Condition2 =

Permitted Tensile Stress with Shear =

Condition3=

Flange Bolts and Flange Plate.xmcd.xmcd

2 3.2
lp:= Z(di) =3.422x 10"-in
i
2 2
Ag =—-D =0.785-in
N2
s 0.9743-in 2
Ap=—|D-———] =0.606-n
4 n
v Shear 2 2.ksi
= = 2.2-ksi
[¢]
Fyi= (035 Fyp) = 42 ksi
Conditionl := if( V < F,,,"OK" ,"Overstressed" VM
ondition |( Max < Fys ,"Overstress: ) Fax 5150
Condition1 = "OK" v
Roc  Axial
oOM:—— — ——
Ip N
TMax = A = 15-ksi
n
Fii= (0.75Fyp) = 90ksi
T Tiiax
- | Max —— =16.68-%
Condition2 := iff = < 1.00,"OK" ,"Overstressed" Ft
t
Condition2 = "OK"
Fevi=
T Tiiax
- | Max —— =16.70-%
Condition3 := iff < 1.00,"OK" ,"Overstressed" tv

tv

Condition3 = "OK"

Page 6.3-7




Subject:

C=NT =K engineering

Centered on Solutions
{12 Narth Branford Road
Branford, CT 06405

e centekeng com
P (200 4E8-05B0
F: (2000 4888587

Location:

Rev. 2: 2/28/23

Flange Bolts and Flangeplate Analysis

Structure 6347.5
Norwich, CT

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

Job No. 21005.41

Flange Plate Analysis:

Force from Bolts=

Maximum Bending Stressin Plate =

Allowable Bending Stressin Plate =

Plate Bending Stress % of Capacity =

Conditionl =

Flange Bolts and Flange Plate.xmcd.xmcd

OMd pyial
T TN
p

6.C.MA.

fop= D 2
i\ Befftop

fy
P 301.%

Conditionl = "Ok"

Page 6.3-8

f

b
Condition1 := i{p < 1.00,"Ok" ,"Overstressed"

C, = 8.6-kips

1

C, = 12.3kips

2

C, = 15.3kips

3

C,=17.2.kips

4

C_= 17.9-kips

5

C_.=17.2.kips

6

= 17.6-ksi

= 0.9-Fyp, = 58.5ksi

|

C7 = 15.3-kips

C8 = 12.3-kips

C9 = 8.6-kips

ClO = 4.4-Kips

Cll = 0.2-kips

012 = -3.5-kips




= f = R
— s— enginearnng

Centered on Solulions™ s centekmg com ;
{12 Narth Branford Road P 203 4880580 Location:
Branford, CT 06405 F: ( 200) 488-E58F

Rev. 2: 2/28/23

Flange Bolts and Flangeplate Analysis

Structure 6347.5
Norwich, CT

Prepared by: T.J.L. Checked by: C.F.C.
Job No. 21005.41

Flange Bolt and Flange Plate Analy sis:

Input Data: Right Pole - Flange @ 40-ft
Tower Reactions: 250C ()
Overturning Moment = OM := 187-ft-kips
Shear Force = Shear := 32-kips
Axial Force = Axial := (-49)kips

Flange Balt Data:

UseAST MA325
Number of Flange Bolts= N:= 20
Diameter of Bolt Circle = Dy = 37-in
Bolt Minimum Tensile Strength = Fup = 120-ksi
Bolt Modulus = E := 29000-ksi
Diameter of Flange Bolts= D:= 1.00:in
Threads per Inch = n:=38
Flange Plate Data:
UseAST MA871 Grade 65
Plate Yield Strength = Fybp = 65-ksi
Flange Plate Thickness = tbp = 1.25in
Flange Plate Diameter = Dbp = 39.75-in
Outer Pole Diameter = Dpole = 32.625-in
Flange Bolts and Flange Plate.xmcd.xmcd Page 6.3-9

(User Input)
(User Input)

(User Input)

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

(User Input)

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

(User Input)




C — N T — K P T S Subject: Flange Bolts and Flangeplate Analysis
i Structure 6347.5
Centered on Solutions” swmiskeacen Location: Norwich, CT

P 203 4880580
F: ( 200) 488-E58F

{12 Narth Branford Road
Branford, CT 06405

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

Rev. 2: 2/28/23 Job No. 21005.41

Geometric Layout Data:

Distance from Boltsto Centroid of Pole:

) . Dpe
Radius of Bolt Circle =: Rbc - — =18.5in
Distance to Bolts = i=1.N
i
d=[6« 2~ﬂ~(—j d, =5.72:in d., = 14.97-in
i N 1 7
d « Ry sin(6) d, = 10.87-in dg = 10.87n
d3 =14.97-in d9 =5.72:in
d4 =17.59-in le =0.00:in
d5 = 18.50-in dll =-5.72:in
d6 =17.59-in d12 =-10.87-in
Critical Distances For Bending in Plate:
D
— pole )
QOuter Pole Radius = Rpole = —— = 16.313:in
MomentArms of Bolts about Neutral Axis = |\/|Ai = if(di > Rpole’di - Rpole,oin)
MAl = 0.00:in MA7 = 0.00:in
MA2 = 0.00:in MA8 = 0.00:in
MA3 = 0.00:in MA9 = 0.00:in
MA4 =1.28:in MA10 = 0.00-in
MA5 =2.19:in MAll = 0.00-in
MA6 =1.28:in MA12 = 0.00-in

Effective Width of Flangeplate for Bending =

Beff = .82

Flange Bolts and Flange Plate.xmcd.xmcd Page 6.3-10




Subject:

C ENT EK gineering

Centered on Solutions
{12 Narth Branford Road
Branford, CT 06405

e centekeng com
P (200 4E8-05B0
F: (2000 4888587

Location:

Rev. 2: 2/28/23

Flange Bolts and Flangeplate Analysis

Structure 6347.5
Norwich, CT

Prepared by: T.J.L. Checked by: C.F.C.
Job No. 21005.41

Flange Bolt Analysis:

Calculated Flange Bolt Properties:

Polar Moment of Inertia =

GrossArea of Bolt=

NetArea of Bdt=

Check Flange Bolts:

Maximum Shear Stress =

Permitted Shear Stress =

Conditionl =

Maximum Tensile Stress =

Permitted Tensile Stress=

Condition2 =

Permitted Tensile Stress with Shear =

Condition3=

Flange Bolts and Flange Plate.xmcd.xmcd

w3

A, il
97 4
A T
N o4
VMax =

Shear
N-A

2 3 2
di) =3.422 % 10 -in

-D = 0.785~in2

0.9743in 2 2
|D—-———| =0.606-in
n

= 2-ksi
g

Fyi= (035Fyp) = 42 ksi

= <
Condition1: 'f(VMax— Fy,"OK" ,"Overstressed ) Max 485%
Condition1 = "OK" v
Roc  Axial
oM —— - ——
Ip N
T = = 24.1-ksi
Max
An
Fii= (0.75Fyp) = 90ksi
- ) — =26.74%
Condition2 := iff = < 1.00,"OK" ,"Overstressed" Ft
t
Condition2 = "OK"
- ) — =26.77"%
Condition3 := iff < 1.00,"OK" ,"Overstressed" tv
t.v

Condition3 = "OK"

Page 6.3-11




Subject:

C=NT =K ergireeing

Centered on Solufions
{12 Narth Branford Road
Branford, CT 06405

onu e R L e b B Cd L
P (208 455-0580
F: [ 200) 488558 F

Location:

Rev. 2: 2/28/23

Flange Bolts and Flangeplate Analysis

Structure 6347.5
Norwich, CT

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

Job No. 21005.41

Flange Plate Analysis:

Force from Bolts=

Maximum Bending Stressin Plate =

Allowable Bending Stressin Plate =

Plate Bending Stress % of Capacity =

Conditionl =

Flange Bolts and Flange Plate.xmcd.xmcd

0

0 0

omd i 1 6.2

Ti= b N 2| 958

3 12.26

4 13.99

5 14.58

6 13.99

7 12.26

8 9.58

T 9 6.2

10 2.45

11 -1.3

12 -4.68

13 -7.36

14 -9.09

15 -9.68

5T A 16| -9.09

fop = Z(B ) 2) = 14.3ksi 17| -7.36

i eff "bp 18 -4.68

19 -1.3

Fpp = 0.9-Fypp = 58.5ksi 20 2.45
fbi = 245%

Fpp

f

b

Condition1 := i{Fp < 1.00,"OK" ,"Overstressed"]
bp

Conditionl = "Ok"

Page 6.3-12
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C:NT:K’J neering Subject:

Centered on Solutions

{12 Narth Branford Road
Branford, CT 06405

aoarssentekeng com
P 2008) AES-D5B0
F: i 2008] 488587

Rev. 2: 2/28/23

Location:

Flange Bolts and Flangeplate Analysis

Structure 6347.5
Norwich, CT

Prepared by: T.J.L. Checked by: C.F.C.
Job No. 21005.41

Flange Bolt and Flange Plate Analy sis:

Input Data:

Tower Reactions;
Overturning Moment =
Shear Force =

Axial Force =

Flange Balt Data:

UseAST MA325
Number of Flange Bolts=
Diameter of Bolt Circle =
Bolt Minimum Tensile Strength =
Bolt Modulus=
Diameter of Flange Bolts=

Threads per Inch =

Flange Plate Data:

UseAST MA871 Grade 65
Plate Yield Strength =

Flange Plate Thickness =
Flange Plate Diameter =

Quter Pole Diameter =

Flange Bolts and Flange Plate.xmcd.xmcd

Left Pole - Flange @ 40-t

250C (+)
OM := 113-ft-kips
Shear := 22-kips

Axial := (=71)-kips

N:= 20
Dpe = 37+in
Fup = 120ksi
E := 29000-ksi
D:= 1.00in

n=238

Fybp = 65-ksi
tbp = 1.25in
Dbp = 39.75:in

Dpole = 32.625-in

Page 6.3-13

(User Input)
(User Input)

(User Input)

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

(User Input)

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

(User Input)




Subject:

C ENT EK gineering

Centered on Solutions
{12 Narth Branford Road
Branford, CT 06405

e centekeng com
P (200 4E8-05B0
F: (2000 4888587

Location:

Rev. 2: 2/28/23

Flange Bolts and Flangeplate Analysis

Structure 6347.5
Norwich, CT

Prepared by: T.J.L. Checked by: C.F.C.
Job No. 21005.41

Geometric Layout Data:

Distance from Boltsto Centroid of Pole:

Effective Width of Flangeplate for Bending =

Flange Bolts and Flange Plate.xmcd.xmcd

Page 6.3-14

) . D¢ .
Radius of Bolt Circle =: Rpc = —— =185in
Distance to Bolts = i=1.N
i
d=[6« 2m|— d, =5.72:in d_ = 14.97-in
i N 1 7
d < Rpc-sin(6) d, = 10.87:in dg = 10.87-in
d3 =14.97-in d9 =5.72:in
d4 =17.59-in le =0.00:in
d5 = 18.50-in dll =-5.72:in
d6 =17.59-in d12 =-10.87-in
Critical Distances For Bending in Plate:
D
o pole .
QOuter Pole Radius = Rpole = ——— =16.313:in
MomentArms of Bolts about Neutral Axis = MAi = if(di > Rpole’di - Rpole,Oin)
MAl = 0.00:in MA7 = 0.00:in
MA2 = 0.00:in MA8 = 0.00:in
MA3 = 0.00:in MA9 = 0.00:in
MA4 =1.28:in MAlO = 0.00-in
MA5 =2.19:in MAll = 0.00-in
MA6 =1.28:in MA12 = 0.00-in



Subject: Flange Bolts and Flangeplate Analysis

C ENT EK gineering

Centered on Solutions™ e cenmbeng.oom . Struc.turr]e 6347.5
51-2 Narth Branford Foad P (208 455-0580 Location: Norwic ’ CT

Branford, CT 06405 F: ( 200) 488-E58F

Prepared by: T.J.L. Checked by: C.F.C.
Rev. 2: 2/28/23 Job No. 21005.41

Flange Bolt Analysis:

Calculated Flange Bolt Properties:

Polar Moment of Inertia = lp= Z(di)z ~ 34225in°
i

GrossArea of Bolt= A= ~D2:0.785~in2

N2
NetArea of Bdt= A (D—M

j = 0.606~in2

>
I}

n

Check Flange Bolts:

Shear
Maximum Shear Stress = VMax = = 1.4-ksi
X NA
g
Permitted Shear Stress = Fyi= (0.35. Fub) = 42-ksi
Condition1 = Condition1 := if( vV < F,,"OK","Overstressed" VMax
( Max = "v> ’ ) — =33%
Conditionl = "OK" v
Roc  Axial
oOM—— - —
Ip N
Maximum Tensile Stress = TMax = = 18-ksi
An
Permitted Tensile Stress= Fi= (0.75~Fub) = 90-ksi
T Tiiax
" 5 | TMax ——— =19.96-%
Condition2 = Condition2 := iff = < 1.00,"OK", "Overstressed" Ft
t
Condition2 = "OK"
Permitted Tensile Stress with Shear = Fiy=
T Tiiax
" 5 | TMax —— =19.97-%
Condition3 = Condition3 := iff < 1.00,"OK", "Overstressed" tv
t.v

Condition3 = "OK"

Flange Bolts and Flange Plate.xmcd.xmcd Page 6.3-15




Subject:

C=NT =K ergireeing

Centered on Solufions
{12 Narth Branford Road
Branford, CT 06405

onu e R L e b B Cd L
P (208 455-0580
F: [ 200) 488558 F

Location:

Flange Bolts and Flangeplate Analysis

Structure 6347.5
Norwich, CT

Prepared by: T.J.L. Checked by: C.F.C.
Rev. 2: 2/28/23 Job No. 21005.41
Flange Plate Analysis: 0
0 0
OMd  poini 1 5.82
Force from Bolts = Ti = |p "N 2 7.86
3 9.48
4 10.52
5 10.88
6 10.52
7 9.48
8 7.86
T 9 5.82 Kips
10 3.55
11 1.28
12 -0.76
13 -2.38
14 -3.42
Meximum Bending Stressin Plate = 15 3.78
6T.MA 16 -3.42
fop = Z(B : 2) = 10.7-ksi 17| -2.38
I eff "bp 18 -0.76
19 1.28
Allowable Bending Stressin Plate = Fpp = 0.9-Fyp, = 58.5ksi 20 3.55
Plate Bending Stress % of Capacity = If:b;; =18.3%

Conditionl =

Flange Bolts and Flange Plate.xmcd.xmcd

fbp
Conditionl := iff — < 1.00,"OkK'

Conditionl = "Ok"

Page 6.3-16

', "Overstressed"]




C:NT:K’J neering Subject:

Centered on Solutions
{12 Narth Branford Road
Branford, CT 06405

e centekeng com

P (M0 580580 Location:

F: ( 200) 488-E58F

Rev. 2: 2/28/23

Flange Bolts and Flangeplate Analysis

Structure 6347.5
Norwich, CT

Prepared by: T.J.L. Checked by: C.F.C.
Job No. 21005.41

Flange Bolt and Flange Plate Analy sis:

Input Data:

Tower Reactions;
Overturning Moment =
Shear Force =

Axial Force =

Flange Balt Data:

UseAST MA325
Number of Flange Bolts=
Diameter of Bolt Circle =
Bolt Minimum Tensile Strength =
Bolt Modulus=
Diameter of Flange Bolts=

Threads per Inch =

Flange Plate Data:

UseAST MA871 Grade 65
Plate Yield Strength =

Flange Plate Thickness =
Flange Plate Diameter =

Quter Pole Diameter =

Flange Bolts and Flange Plate.xmcd.xmcd

Left Pole - Flange @ 40-t

250C (-)
OM := 133-ft-kips
Shear := 25-kips

Axial := 96-kips

N:= 20
Dpg = 37-in
Fup = 120-ksi
E := 29000-ksi
D= 1.00-in

n=238

Fybp = 65-ksi
thp = 1.25in
Dbp = 39.75-in

Dpole = 32.6254n

Page 6.3-17

(User Input)
(User Input)

(User Input)

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

(User Input)

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

(User Input)




C — N T — K P T S Subject: Flange Bolts and Flangeplate Analysis
i Structure 6347.5
Centered on Solutions” swmiskeacen Location: Norwich, CT

P 203 4880580
F: ( 200) 488-E58F

{12 Narth Branford Road
Branford, CT 06405

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

Rev. 2: 2/28/23 Job No. 21005.41

Geometric Layout Data:

Distance from Boltsto Centroid of Pole:

) . Dpe
Radius of Bolt Circle =: Rbc - — =18.5in
Distance to Bolts = i=1.N
i
d=[6« 2~ﬂ~(—j d, =5.72:in d., = 14.97-in
i N 1 7
d « Ry sin(6) d, = 10.87-in dg = 10.87n
d3 =14.97-in d9 =5.72:in
d4 =17.59-in le =0.00:in
d5 = 18.50-in dll =-5.72:in
d6 =17.59-in d12 =-10.87-in
Critical Distances For Bending in Plate:
D
— pole )
QOuter Pole Radius = Rpole = —— = 16.313:in
MomentArms of Bolts about Neutral Axis = |\/|Ai = if(di > Rpole’di - Rpole,oin)
MAl = 0.00:in MA7 = 0.00:in
MA2 = 0.00:in MA8 = 0.00:in
MA3 = 0.00:in MA9 = 0.00:in
MA4 =1.28:in MA10 = 0.00-in
MA5 =2.19:in MAll = 0.00-in
MA6 =1.28:in MA12 = 0.00-in

Effective Width of Flangeplate for Bending =

Beff = .82

Flange Bolts and Flange Plate.xmcd.xmcd Page 6.3-18




Subject:

C ENT EK gineering

Centered on Solutions
{12 Narth Branford Road
Branford, CT 06405

e centekeng com
P (200 4E8-05B0
F: (2000 4888587

Location:

Rev. 2: 2/28/23

Flange Bolts and Flangeplate Analysis

Structure 6347.5
Norwich, CT

Prepared by: T.J.L. Checked by: C.F.C.
Job No. 21005.41

Flange Bolt Analysis:

Calculated Flange Bolt Properties:

Polar Moment of Inertia =

GrossArea of Bolt=

NetArea of Bdt=

Check Flange Bolts:

Maximum Shear Stress =

Permitted Shear Stress =

Conditionl =

Maximum Tensile Stress =

Permitted Tensile Stress=

Condition2 =

Permitted Tensile Stress with Shear =

Condition3=

Flange Bolts and Flange Plate.xmcd.xmcd

lp:= Z(di)z _ 3422.5in°

Fyi= (035Fyp) = 42 ksi

e . " " om " V
= <
Condition1: 'f(VMax— Fy,"OK" ,"Overstressed ) gax 379.%
Condition1 = "OK" v
Roc  Axial
oM —— - ——
Ip N
T =" =6.3-ksi
Max
An
Fii= (0.75Fyp) = 90ksi
- ) — =7.02%
Condition2 := iff = < 1.00,"OK" ,"Overstressed" Ft
t
Condition2 = "OK"
- ) — =7.02%
Condition3 := iff < 1.00,"OK" ,"Overstressed" tv
t.v

Condition3 = "OK"

Page 6.3-19




Centered on Solutions
{12 Narth Branford Road
Branford, CT 06405

e centekeng com
P (200 4E8-05B0
F: (2000 4888587

Subject:

T
4

C=NT =K engineering

Location:

Rev. 2: 2/28/23

Flange Bolts and Flangeplate Analysis

Structure 6347.5
Norwich, CT

Prepared by: T.J.L. Checked by: C.F.C.
Job No. 21005.41

Flange Plate Analysis:

Force from Bolts=

Maximum Bending Stressin Plate =

Allowable Bending Stressin Plate =

Plate Bending Stress % of Capacity =

Flange Bolts and Flange Plate.xmcd.xmcd

Conditionl =

C = O':/I'di %ial
p
Cl = 7.5-kips C7 = 11.8-kips
C,= 9.9-kips Cg= 9.9-kips
C, = 11.8Kips Cg = 7.5:kips
C, = 13.0:kips Cyq = 48kips
C, = 13.4-kips C,q = 2.1:kips
Cg= 13.0-kips €12

6~Ci~MAi

i \Befftbp

Fh

= 13.3-ksi

p= 0-9'Fybp = 58.5-ksi

f
b

B

Fop

Conditionl := iff —— < 1.00,"Ok"

Fbp

Conditionl = "Ok"

Page 6.3-20
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C _NT _K T Subject: Flange Bolts and Flangeplate Analysis
— s— engineernng
Centered on Solutions™ wew cenpeteng com . Struc.ture 6347.5
{12 Narth Branford Road P 203 4880580 Location: NOTWICh, CcT
Branford, CT 06405 F: ( 200) 488-E58F
Prepared by: T.J.L. Checked by: C.F.C.
Rev. 2: 2/28/23 Job No. 21005.41
Units:
Angular
rad
rad=1 deg=m——
180
Weight
Ib = Ibf
kips = 1000:Ib k = kips
tons = 2000-Ib
Unit W eight
Ib ki
plf= — kif = “ps
ft ft
Pressure
" Ib b
pst=— psi= —
ft2 in2
ki ki
ksf = izs ksi = izs
ft in
Density
] Ib
per= —
ft3

Flange Bolts and Flange Plate.xmcd.xmcd
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6/9/22, 12:07 AM CTNL463A_Sprint Retain_1_draft_2022-06-09

RAN Template: | A&L Template: CTNL463A_Sprint Retain_1_draft

67G5C998G 6160
Print Name: Standard (Ground Anchor)
PORs: New Build_Sprint Keep

Section 1 - Site Information

Site ID: CTNL463A Site Name: CT54XC775 Latitude: 41.50992500

Status: Draft Site Class: Utility Lattice Tower Longitude: -72.12493100

Version: 1 Site Type: Structure Non Building Address: 153 Old Salem Rd

Project Type: Sprint Retain Plan Year: 2021 City, State: Norwich, CT

Approved: Not Approved Market: CONNECTICUT CT Region: NORTHEAST

Approved By: Not Approved Vendor: Ericsson

Last Modified: 2/23/2022 11:30:05 AM Landlord: Not Specified

Last Modified By: Michael.Low1@T-Mobile.com

RAN Template: 67G5C998G 6160 l AL Template:

Sector Count: 3 Antenna Count: 6 Coax Line Count: 36 TMA Count: 6 RRU Count: 9

Section 2 - Existing Template Images

https://rfds-prod-web-core-secure.geo.cf.t-mobile.com/DataSheet/Printout?id=59ec83c8-6a65-48e4-ad79-26057f78b068&layoutld=aac897fa-78d9-4c2... 1/8



6/9/22, 12:07 AM CTNL463A_Sprint Retain_1_draft_2022-06-09

Section 3 - Proposed Template Images
__________________________________________________________________________________________________________________________________________________________________|

https://rfds-prod-web-core-secure.geo.cf.t-mobile.com/DataSheet/Printout?id=59ec83c8-6a65-48e4-ad79-26057f78b068&layoutld=aac897fa-78d9-4c2... 2/8



6/9/22, 12:07 AM CTNL463A_Sprint Retain_1_draft_2022-06-09

Section 4 - Siteplan Images
__________________________________________________________________________________________________________________________________________________________________|

https://rfds-prod-web-core-secure.geo.cf.t-mobile.com/DataSheet/Printout?id=59ec83c8-6a65-48e4-ad79-26057f78b068&layoutld=aac897fa-78d9-4c2... 3/8



6/9/22, 12:07 AM

RAN Template: A&L Template:
67G5C998G 6160

CTNL463A_Sprint Retain_1_draft_2022-06-09

CTNL463A_Sprint Retain_1_draft

Print Name: Standard (Ground Anchor)
PORs: New Build_Sprint Keep

Section 5 - RAN Equipment

Existing’/RAN Equipment

This section is intentionally blank.

Proposed RAN Equipment

Template: 67G5C998G 6160

CSR IXRe V2 (Gen2)

Enclosure
Enclosure Type Enclosure 6160 AC V1 B160
Baseband BB 6648 (BB 6648 [DUG20

[ L700 ]| |[G1900)

L600

Hybrid Cable N
Sotem (PSU 4813 vRAA (Kit) (x 2))
Transport System

Functionality
Groups

(Ericsson Hybrid Trunk 6/24 4AWG *Select Length* (x 3 ))

RAN Scope of Work:

CT54XC775
200A existing.

Existing Azimuth 30/120/270
New Azimuth 30/120/260

https://rfds-prod-web-core-secure.geo.cf.t-mobile.com/DataSheet/Printout?id=59ec83c8-6a65-48e4-ad79-26057f78b068&layoutld=aac897fa-78d9-4c2... 4/8



6/9/22, 12:07 AM CTNL463A_Sprint Retain_1_draft_2022-06-09

RAN Template: | A&L Template: CTNL463A_Sprint Retain_1_draft

67G5C998G 6160
Print Name: Standard (Ground Anchor)
PORs: New Build_Sprint Keep

Section 6 - A&L Equipment

Existing Template: Custom
Proposed Template:

Sector 1 (Proposed) view from behind

Coverage Type A - Outdoor Macro

Antenna 1 2

Antenna Model (RFS - APXVAALL24_43-U-NA20 (Octo)) (Commscope_VV-65A-R1 (Quad))

Azimuth

M. Tilt @ @
Height

Ports P1 P2 P3 P4 P5 P6

Active Tech. (L2100) (L1900) | (L2100) (L1900) | (L2500) (N2500)

Dark Tech.

Restricted Tech.

Decomm. Tech.

E. Tilt @ @

Cables [1-1/4" Coax | SHARED [1-1/4" Coax | SHARED {1-1/4" Coax (xd) 1 SHARED
1 (x4) ) 1-1/4" Coax 1(x4) ) 1-1/4"Coax , | —~—~—~—~ - 1-1/4" Coax (x4)
______ (x4) . (x4)
TMAs .
Commscope - SHARED SHARED SHARED Commscope - Smart BiasT - SHARED
Smart BiasT - Commscope - Commscope - Commscope - ATSBT-TOP-MF-4G (AtAntenna) Commscope - Smart BiasT -
ATSBT-TOP- Smart BiasT - Smart BiasT - Smart BiasT - ATSBT-TOP-MF-4G (AtAntenna)
MF-4G ATSBT-TOP- ATSBT-TOP- ATSBT-TOP-
(AtAntenna) MF-4G MF-4G MF-4G
(AtAntenna) (AtAntenna) (AtAntenna)
Diplexers /
Combiners
Radio :Radio 4480 : SHARED ,’ Radio 4460 : SHARED l’ Radio 8863 B41 (At Cabinet) | SHARED
|B71+B85 (At Radio 4480 B25+B66 (At Radio4460 | — -~~~ "~~~ —~—~— - Radio 8863 B41 (At Cabinet)
| Cabinet) ) B71+B85 (At Cabinet) ) B25+B66 (At
______ Cabinet) -0 Cabinet)

Sector Equipment

Unconnected Equipment:

Scope of Work:

*A dashed border indicates shared equipment. Any connected equipment is denoted with the SHARED keyword.

https://rfds-prod-web-core-secure.geo.cf.t-mobile.com/DataSheet/Printout?id=59ec83c8-6a65-48e4-ad79-26057f78b068&layoutld=aac897fa-78d9-4c2... 5/8



6/9/22, 12:07 AM

CTNL463A_Sprint Retain_1_draft_2022-06-09

RAN Template: A&L Template: ] i
SraaCeapate CTNL463A_Sprint Retain_1_draft
Print Name: Standard (Ground Anchor)
PORs: New Build_Sprint Keep
Sector 2 (Proposed) view from behind
Antenna 1 2

Antenna Model

(RFS - APXVAALL24_43-U-NA20 (Octo))

(Com mscope_VV-65A-R1 (Quad))

Azimuth 2

M. Tilt 0 O

Height

Ports P1 P2 P3 P4 P5 P6
Active Tech. (2100) (L1900) | (L2100) (L1900) | (L2500) (N2500)
Dark Tech.

Restricted Tech.

Decomm. Tech.

E. Tilt @ @
Cables [1-1/4" Coax SHARED [1-1/4" Coax SHARED [1-1/4" Coax (x4)1 SHARED
1 (x4) 1-1/4" Coax 1(x4) 1-1/4"Coax | ——~———~ 1-1/4" Coax (x4)
—————— (x4) I (x4)
TMAs :
Commscope - SHARED SHARED SHARED Commscope - Smart BiasT - SHARED
Smart BiasT - Commscope - Commscope - Commscope - ATSBT-TOP-MF-4G (AtAntenna) Commscope - Smart BiasT -
ATSBT-TOP- Smart BiasT - Smart BiasT - Smart BiasT - ATSBT-TOP-MF-4G (AtAntenna)
MF-4G ATSBT-TOP- ATSBT-TOP- ATSBT-TOP-
(AtAntenna) MF-4G MF-4G MF-4G
(AtAntenna) (AtAntenna) (AtAntenna)
Diplexers /
Combiners
Radio S m———— [rloriufriealal U o B I sl el Sl
Radio 4480 I SHARED Radio 4460 I SHARED lRadlo 8863 B41 (At Cablnet) SHARED
|B71+B85 (At I Radio 4480 |B25+B66 (At ; | iRadio4460 | === === === Radio 8863 B41 (At Cabinet)
1 Cabinet) ) B71+B85 (At Cabinet) ) B25+B66 (At
""" Cabinet) T = Cabinet)

Sector Equipment

Scope of Work:

Unconnected Equipment:

*A dashed border indicates shared equipment. Any connected equipment is denoted with the SHARED keyword.

https://rfds-prod-web-core-secure.geo.cf.t-mobile.com/DataSheet/Printout?id=59ec83c8-6a65-48e4-ad79-26057f78b068&layoutld=aac897fa-78d9-4c2...
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6/9/22, 12:07 AM

CTNL463A_Sprint Retain_1_draft_2022-06-09

RAN Template: A&L Template: ] i
SraaCeapate CTNL463A_Sprint Retain_1_draft
Print Name: Standard (Ground Anchor)
PORs: New Build_Sprint Keep
Sector 3 (Proposed) view from behind
Antenna 1 2

Antenna Model

(RFS - APXVAALL24_43-U-NA20 (Octo))

(Com mscope_VV-65A-R1 (Quad))

Azimuth 260

M. Tilt 0 O

Height

Ports P1 P2 P3 P4 P5 P6
Active Tech. (2100) (L1900) | (L2100) (L1900) | (L2500) (N2500)
Dark Tech.

Restricted Tech.

Decomm. Tech.

E. Tilt @ @
Cables [1-1/4" Coax SHARED [1-1/4" Coax SHARED [1-1/4" Coax (x4)1 SHARED
1 (x4) 1-1/4" Coax 1 (x4) 1-1/4"Coax | ——~———~ 1-1/4" Coax (x4)
—————— (x4) I (x4)
TMAs :
Commscope - SHARED SHARED SHARED Commscope - Smart BiasT - SHARED
Smart BiasT - Commscope - Commscope - Commscope - ATSBT-TOP-MF-4G (AtAntenna) Commscope - Smart BiasT -
ATSBT-TOP- Smart BiasT - Smart BiasT - Smart BiasT - ATSBT-TOP-MF-4G (AtAntenna)
MF-4G ATSBT-TOP- ATSBT-TOP- ATSBT-TOP-
(AtAntenna) MF-4G MF-4G MF-4G
(AtAntenna) (AtAntenna) (AtAntenna)
Diplexers /
Combiners
Radio S [ eloriufnioainl U IS B I ol el Sy
Radio 4480 I SHARED Radio 4460 I SHARED lRadlo 8863 B41 (At Cablnet) SHARED
| B71+B85 (At I Radio 4480 |B25+B66 (At ; | iRadio4460 | === === === Radio 8863 B41 (At Cabinet)
yCabinet) ) B71+B85 (At Cabinet) ) B25+B66 (At
""" Cabinet) T Cabinet)

Sector Equipment

Scope of Work:

Unconnected Equipment:

*A dashed border indicates shared equipment. Any connected equipment is denoted with the SHARED keyword.

https://rfds-prod-web-core-secure.geo.cf.t-mobile.com/DataSheet/Printout?id=59ec83c8-6a65-48e4-ad79-26057f78b068&layoutld=aac897fa-78d9-4c2...
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6/9/22, 12:07 AM CTNL463A_Sprint Retain_1_draft_2022-06-09

G%\SNngrgpeleg%o A&L Template: CTNL463A_Sprint Retain_1_draft

Print Name: Standard (Ground Anchor)
PORs: New Build_Sprint Keep

Section 7 - Power Systems Equipment

Existing Power Systems Equipment

----- This section is intentionally blank. -----

Proposed Power Systems Equipment

Enclosure 1

Enclosure Type Enclosure 6160 AC V1

https://rfds-prod-web-core-secure.geo.cf.t-mobile.com/DataSheet/Printout?id=59ec83c8-6a65-48e4-ad79-26057f78b068&layoutld=aac897fa-78d9-4c2... 8/8



VV-65A-R1

cegm e @R U port sector antenna, 4x 1695-2690 MHz, 65° HPBW, 1x RET,The two
‘el ®.® e high band arraus utilize a common tilt

® The RET interface comprises one pair of AISG input/output ports

General Specifications

Antenna Type Sector

Band Single band

Color Light gray

Grounding Type RF connector inner conductor and body grounded to reflector and

mounting bracket

Performance Note Outdoor usage
Radome Material PVC, UV resistant
Reflector Material Aluminum

RF Connector Interface 4.3-10 Female
RF Connector Location Bottom

RF Connector Quantity, high band 4

RF Connector Quantity, total 4

Remote Electrical Tilt (RET) Information

RET Hardware CommRET v2

RET Interface 8-pin DIN Female | 8-pin DIN Male
RET Interface, quantity 1 female | 1 male
Input Voltage 10-30 Vdc

Internal RET High band (1)

Power Consumption, idle state, maximum 2W

Power Consumption, normal conditions, maximum T0W

Protocol 3GPP/AISG 2.0
Dimensions

Width 307 mm | 12.087in
Depth 1718 mm | 4.646in
Length 1390 mm | 54.724in

Page 1 of 4

©2021 CommScope, Inc. All rights reserved. All trademarks identified by ® or ™ are registered trademarks, ®
respectively, of CommScope. All specifications are subject to change without notice. See www.commscope.com for the COM MSCGPE

most current information. Revised: September 14, 2021




VV/-65A-R1

Net Weight, without mounting kit 10.8kg | 23.811Ib

Array Layout

Array 10| F8AUeNY | oe connector| HPBW | RET [AISG No. AISG RET UID
(MHz2) (SRET)
vi | 16952600 | 1-2 65°
1 AISG1 CPXXXXXXXXXXXXXXXY T
Y2 | 16952690 | 3-4 65°

(Sizes of colored boxes are not true depictions of array sizes)

Y1 Y2

Port Configuration

C ° Q° 5 .
Y1 @ : Y2

@ L 1695-2690MHz R 1695-2690MHz @

e w5 @ O o
)¢ S . .

° G} O O o
-_— a AISG 5 D s

Electrical Specifications

Impedance 50 ohm
Operating Frequency Band 1695 - 2690 MHz
Polarization +45°

Total Input Power, maximum 400W @ 50 °C

Electrical Specifications
Frequency Band, MHz 1695-1880 1850-1990 1920-2200

©2021 CommScope, Inc. All rights reserved. All trademarks identified by ® or ™ are registered trademarks,
respectively, of CommScope. All specifications are subject to change without notice. See www.commscope.com for the
most current information. Revised: September 14, 2021
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PRODUCT DATASHEET

RADIO FREQUENCY SYSTEMS
APXVAALL24_43-U-NA20

JlIE

Dual Slant Polarized Quad Band (8 Port) Antenna, 617-894/617-894/1695-2690/1695-

2690MHz, 65deg, 16.2/16.1/18.9/18.7dBi, 2.4m (8ft), VET, RET, 2-12°/2-12°/2-12°/2-12°

FEATURES / BENEFITS /

This antenna provides a 8 Port multi-band flexible platform for advanced use for flexible use in
deployment scenarios for encompassing 600, 700, 800, AWS, PCS & BRS applications.

24 Inch Width For Easier Zoning

Field Replaceable (Integrated) AISG RET platform for reduced environmental exposure and
long lasting quality

@O

Superior elevation pattern performance across the entire electrical down tilt range

Includes three AISG RET motors - Includes 0.5m AISG jumper for optional daisy chain of two
high band RET motors for one single AISG point of high band tilt control.

Low band arrays driven by a single RET motor

© OO

Technical Features

LOW BAND LEFT ARRAY (617-894 MHZ) [R1]

Frequency Band MHz 617-698 698-806 806-894
Gain Typical dBi 15.5 16.1 16.2
Gain Over All Tilts dBi 152 +/- .3 156 +/- .5 15.8 +/- 4
Horizontal Beamwidth @3dB  Deg 65 +/-3 64 +/-2 62 +/-3
Vertical Beamwidth @3dB Deg 99 +/- 7 86 +/-.7 7.6 +/-4
Electrical Downtilt Range Deg 2to 12

Upper Side Lobe

Suppression Peak to +20 de 15 14 14
Front-to-Back, at +/-30°, dB 25 25 29
Copolar

Cross Polar Discrimination

(XPD) @ Boresight d8 18 18 7
Cross Polar Discrimination

(XPD) @ +/-60 d8 > > 6

3rd Order PIM 2 x 43dBm dBc -153

VSWR - 1.5:1

Cross Polar Isolation dB 25

Maximum Effective Power Watt 400

per Port
APXVAALL24_43-U-NA20 REV: C REV DATE: June 10, 2019 www.rfsworld.com

All information contained in the present datasheet is subject to confirmation at time of ordering Page 1 of 5



PRODUCT DATASHEET
APXVAALL24_43-U-NA20

RADIO FREQUENCY SYSTEMS

=

Dual Slant Polarized Quad Band (8 Port) Antenna, 617-894/617-894/1695-2690/1695-

2690MHz, 65deg, 16.2/16.1/18.9/18.7dBi, 2.4m (8ft), VET, RET, 2-12°/2-12°/2-12°/2-12°

HIGH BAND RIGHT ARRAY (1695-2690 MHZ) [Y2]

Frequency Band MHz 1695-1880 1850-1990 1920-2200 2200-2490 2490-2690
Gain Typical dBi 17.7 18.1 18.7 18.5 18.0
Gain Over All Tilts dBi 171 +/- 6 176 +/- .5 18 +/- 7 179 +/- 6 174 +/- 6
Horizontal Beamwidth @3dB  Deg 67 +/-5 64 +/-5 65 +/- 5 62 +/-7 60 +/- 9
Vertical Beamwidth @3dB Deg 57 +/-.5 52 +/-.3 47 +/- 6 42 +/-3 42 +/- 3
Electrical Downtilt Range Deg 2to 12

Upper Side Lobe

Suppression Peak to +20 de 15 15 4 4 13
Front-to-Back, at +/-30°, a8 57 28 2% 3 1
Copolar

Cross Polar Discrimination

(XPD) @ Boresight dB 21 17 14 16 18
Cross Polar Discrimination

(XPD) @ +/-60 dB 10 8 7 4 1
3rd Order PIM 2 x 43dBm dBc -153

VSWR - 1.5:1

Cross Polar Isolation dB 25

Maximum Effective Power Watt 300

per Port

ELECTRICAL SPECIFICATIONS

Impedance Ohm 50.0

Polarization Deg +45°

MECHANICAL SPECIFICATIONS

Dimensions - Hx W x D mm (in) 2436 x 609 x 215 (95.9 x 24 x 8.5)

Weight (Antenna Only) kg (Ib) 55.7 (122.8)

Weight (Mounting Hardware kg (Ib) 12.3 (27.1)

only)

Packing size- Hx\WxD mm (in) 2565 x 735 x 390 (101 x 28.9 x 15.4)

Shipping Weight kg (Ib) 77.9 (171.7)

Connector type 8 x 4.3-10 female at bottom + 6 AISG connectors (3 male, 3 female)

Adjustment mechanism Integrated RET solution AISG compliant (Field Replaceable) + Manual Override + External Tilt Indicator
Radome Material / Color Fiber Glass / Light Grey RAL7035

TESTING AND ENVIRONMENTAL

Temperature Range °C (°F) -40 to 60 (-40 to 140)
Grounding type DC Grounded
Lightning protection IEC 61000-4-5
Survival/Rated Wind km/h 240 (150 )
Velocity

Wind Load @Rated Wind N 1428.0

Front

Wind Load @Rated Wind N 434.0

Side

Wind Load @Rated Wind N 1544.0

Rear

Environmental ETSI 300-019-2-4 Class 4.1E
APXVAALL24_43-U-NA20 REV: C REV DATE: June 10, 2019 www.rfsworld.com

All information contained in the present datasheet is subject to confirmation at time of ordering Page 3 of 5



ATSBT-TOP-MF-4(

Top Smart Bias Tee

Reduces cable and site lease costs by eliminating the need for AISG home run cables
AISG 1.1 and 2.0 compliant

Operates at 10-30 Vdc

Weatherproof AISG connectors

Intuitive schematics simplify and ensure proper installation

Enhanced lightning protection plus grounding stud for additional surge protection
7-16 DIN female connector (ANT)

7-16 DIN male connector (BTS)

Product Classification

Product Type RET bias tee

General Specifications

AISG Input Connector 8-pin DIN Female

Antenna Interface 7-16 DIN Female
Antenna Interface Signal RF | dc Blocked
BTS Interface 7-16 DIN Male

BTS Interface Signal AlSGdata | RF | dc

Color
EU Certification
Grounding Lug Thread Size

Smart Bias Tee Type

Dimensions
Height

Width

Depth

Silver

CE

M8

10-30V Top

143 mm | 5.63in
94 mm | 3.707in
50mm | 1.969in

Electrical Specifications
3rd Order IMD -158 dBc
3rd Order IMD Test Method Two +43 dBm carriers
0.1dB

CFR 47 Part 15, Subpart B, Class B | EN 55022, Class B | ICES-003 Issue 4 CAN

Insertion Loss, typical

Electromagnetic Compatibility (EMC)

Page 1 of 4
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ATSBT-TOP-MF-4(

® ® ® ® ® ©

COMMSCOPE 1

Andrew Solutions™

INV

Model: ATSBT—TOP—MF—4G

® LA RRRER TR
10—30VDC @2A Max
AISG 1.1/2.0 617—2690 MHz

o8IV ﬂT

oSV +4y — 3y

Serial:  XXXXXXXXXXXXX
R RARRRRREY

M29.T

4—
¥30334

br

®
®
®
® ® @® @ ®

@ .

Material Specifications

Material Type Aluminum

Environmental Specifications
Operating Temperature -40°Cto+70°C (-40 °F to +158 °F)
Ingress Protection Test Method IEC 60529:2001, IP66

Packaging and Weights

Weight, net 08kg | 1.7641b

Regulatory Compliance/Certifications
Agency Classification

Page 3 of 4

©2022 CommScope, Inc. All rights reserved. All trademarks identified by ® or ™ are registered trademarks, ®
respectively, of CommScope. All specifications are subject to change without notice. See www.commscope.com for the COM MSCOPE

most current information. Revised: February 18, 2022




A EBI Consulting

environmental | engineering | due diligence

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

T-Mobile Existing Facility

Site ID: CTNL463A

CT54XC775
53 Old Salem Road
Norwich, Connecticut 06360

February 6, 2023

EBI Project Number: 6223000401

Site Compliance Summary

Compliance Status: COMPLIANT
Site total MPE% of
FCC I
genera 0.29%
population

allowable limit:

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



A EBI Consulting

environmental | engineering | due diligence

February 6, 2023

T-Mobile

Attn: Jason Overbey, RF Manager
35 Griffin Road South
Bloomfield, Connecticut 06002

Emissions Analysis for Site: CTNL463A - CT54XC775

EBI Consulting was directed to analyze the proposed T-Mobile facility located at 153 Old Salem Road
in Norwich, Connecticut for the purpose of determining whether the emissions from the Proposed T-
Mobile Antenna Installation located on this property are within specified federal limits.

All information used in this report was analyzed as a percentage of current Maximum Permissible Exposure
(% MPE) as listed in the FCC OET Bulletin 65 Edition 97-01and ANSI/IEEE Std C95.1. The FCC regulates
Maximum Permissible Exposure in units of microwatts per square centimeter (uW/cm?2). The number of
pW/cm? calculated at each sample point is called the power density. The exposure limit for power density
varies depending upon the frequencies being utilized. Wireless Carriers and Paging Services use different
frequency bands each with different exposure limits; therefore, it is necessary to report results and limits
in terms of percent MPE rather than power density.

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

General population/uncontrolled exposure limits apply to situations in which the general population may

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

Public exposure to radio frequencies is regulated and enforced in units of microwatts per square
centimeter (UW/cm?). The general population exposure limits for the 600 MHz and 700 MHz frequency
bands are approximately 400 uW/cm2and 467 uW/cm?, respectively. The general population exposure
limit for the 1900 MHz (PCS), 2100 MHz (AWS) and || GHz frequency bands is 1000 pW/cm?2. Because
each carrier will be using different frequency bands, and each frequency band has different exposure limits,
it is necessary to report percent of MPE rather than power density.

21 B Street, Burlington, MA 01803 - Tel: (781) 273.2500 : Fax: (781) 273.3311
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environmental | engineering | due diligence

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

Additional details can be found in FCC OET 65.

CALCULATIONS

Calculations were done for the proposed T-Mobile Wireless antenna facility located at 153 Old Salem
Road in Norwich, Connecticut using the equipment information listed below. Modeling of the antennas
and associated equipment was completed using RoofMaster™ software, which is a widely-used predictive
modeling program that has been developed to predict RF power density values for rooftop and tower
telecommunications sites produced by vertical collinear antennas that are typically used in the cellular,
PCS, paging and other communications services. Using the computational methods set forth in Federal
Communications (FCC) Office of Engineering & Technology (OET) Bulletin 65, “Evaluating Compliance
with FCC Guidelines for Human Exposure to Radiofrequency Electromagnetic Fields” (OET-65),
RoofMaster™ calculates predicted power density in a scalable grid based on the contributions of all RF
sources characterized in the study scenario. At each grid location, the cumulative power density is
expressed as a percentage of the FCC limits. Manufacturer antenna pattern data is utilized in these
calculations. RoofMaster™ models consist of the Far Field model as specified in OET-65 and an
implementation of the OET-65 Cylindrical Model (Sula9). The models utilize several operational
specifications for different types of antennas to produce a plot of spatially-averaged power densities that
can be expressed as a percentage of the applicable exposure limit.

Since T-Mobile is proposing highly focused directional panel antennas, which project most of the emitted
energy out toward the horizon, all calculations were performed assuming a lobe representing the
maximum gain of the antenna per the antenna manufacturer’s supplied specifications, minus 10 dB for
directional panel antennas and 20 dB for highly focused parabolic microwave dishes, was focused at the
base of the tower. For this report, the sample point is the top of a 6-foot person standing at the base of
the tower.

21 B Street, Burlington, MA 01803 - Tel: (781) 273.2500 : Fax: (781) 273.3311
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For all calculations, telecommunications equipment was modeled using the following assumptions:

)

2)

3)

4)

3)

6)

7)

8)

9)

| LTE channel (600 MHz Band) was considered for each sector of the proposed installation.
These Channels have a transmit power of 40 Watts per Channel.

I NR channel (600 MHz Band) was considered for each sector of the proposed installation.
This Channel has a transmit power of 80 Watts.

I LTE channel (700 MHz Band) was considered for each sector of the proposed installation.
These Channels have a transmit power of 40 Watts per Channel.

I GSM channel (PCS Band - 1900 MHz) was considered for each sector of the proposed
installation. These Channels have a transmit power of 10 Watts per Channel.

| LTE channel (PCS Band - 1900 MHz) was considered for each sector of the proposed
installation. These Channels have a transmit power of 120/160 Watts per Channel.

I LTE channel (AWS Band — 2100 MHz) was considered for each sector of the proposed
installation. These Channels have a transmit power of 120/160 Watts per Channel.

2 LTE channels (BRS Band - 2500 MHz) was considered for each sector of the proposed
installation. These Channels have a transmit power of 40 Watts.

2 NR channels (BRS Band - 2500 MHz) was considered for each sector of the proposed
installation. These Channels have a transmit power of 40 Watts.

All radios at the proposed installation were considered to be running at full power and were
uncombined in their RF transmissions paths per carrier prescribed configuration. Per FCC
OET Bulletin No. 65 - Edition 97-01 recommendations to achieve the maximum anticipated
value at each sample point, all power levels emitting from the proposed antenna installation
are increased by a factor of 2.56 to account for possible in-phase reflections from the
surrounding environment. This is rarely the case, and if so, is never continuous.

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

base of the tower. The maximum gain of the antenna per the antenna manufacturer’s supplied
specifications, minus 10 dB for directional panel antennas and 20 dB for highly focused
parabolic microwave dishes, was used in this direction. This value is a very conservative
estimate as gain reductions for these particular antennas are typically much higher in this
direction.

21 B Street, Burlington, MA 01803 - Tel: (781) 273.2500 : Fax: (781) 273.3311
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I'l) The antennas used in this modeling are the RFS APXVAALL24_ 43-U-NA20 02DT 600 for the
600 MHz / 600 MHz / 600 MHz / 700 MHz / 1900 MHz / 1900 MHz channel(s), the
COMMSCOPE VV-65A-R1 02DT 2500 for the 2500 MHz / 2500 MHz channel(s) in Sector A,
the RFS APXVAALL24 43-U-NA20 02DT 600 for the 600 MHz / 600 MHz / 700 MHz / 1900
MHz / 1900 MHz / 2100 MHz channel(s), the COMMSCOPE VV-65A-R1 02DT 2500 for the
2500 MHz / 2500 MHz channel(s) in Sector B, the RFS APXVAALL24_43-U-NA20 02DT 600
for the 600 MHz / 600 MHz / 700 MHz / 1900 MHz / 1900 MHz / 2100 MHz channel(s), the
COMMSCORPE VV-65A-R1 02DT 2500 for the 2500 MHz / 2500 MHz channel(s) in Sector C.
This is based on feedback from the carrier with regard to anticipated antenna selection. All
Antenna gain values and associated transmit power levels are shown in the Site Inventory and
Power Data table below. The maximum gain of the antenna per the antenna manufacturer’s
supplied specifications, minus 10 dB for directional panel antennas and 20 dB for highly focused
parabolic microwave dishes, was used for all calculations. This value is a very conservative
estimate as gain reductions for these particular antennas are typically much higher in this
direction.

12) The antenna mounting height centerline of the proposed antennas is 86 feet above ground
level (AGL).

I3) Emissions from additional carriers were not included because emissions data for the site
location are not available.

14) All calculations were done with respect to uncontrolled / general population threshold limits.

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

Sector: A Sector: B

Antenna #: |
RFS
APXVAALL24 43-
U-NA20 02DT 600
600 MHz / 600 MHz
/ 600 MHz / 700
MHz / 1900 MHz /

1
RFS

APXVAALL24_43-
U-NA20 02DT 600
600 MHz / 600 MHz

/700 MHz / 1900

MHz / 1900 MHz /

2100 MHz

Antenna #: |
RFS
APXVAALL24 43-
U-NA20 02DT 600
600 MHz / 600 MHz
/ 700 MHz / 1900
MHz / 1900 MHz /
2100 MHz

1900 MHz
12.95 dBd / 12.95
dBd / 13.65 dBd /
15.45 dBd / 15.45

12.95 dBd / 12.95
dBd / 13.65 dBd /
15.45 dBd / 15.45
dBd / 16.45 dBd

12.95 dBd / 12.95
dBd / 13.65 dBd /
15.45 dBd / 15.45
dBd / 16.45 dBd

dBd / 16.45 dBd

86 feet 86 feet 86 feet
6 6 6
490.00 Watts 490.00 Watts 490.00 Watts
14,173.46 14,173.46 14,173.46
10.22% 10.22% 10.22%
COMMSCORPE VV- COMMSCORPE VV- COMMSCOPE VV-
65A-R1 02DT 2500

65A-R| 02DT 2500

65A-R| 02DT 2500
2500 MHz / 2500

2500 MHz / 2500

2500 MHz / 2500

MHz MHz MHz
16.31 dBd / 16.31 16.31 dBd / 16.31 16.31 dBd / 16.31

dBd dBd dBd

86 feet 86 feet 86 feet

4 4 4
160.00 Watts 160.00 Watts 160.00 Watts

5,930.89 5,930.89 5,930.89

3.33% 3.33% 3.33%
21 B Street, Burlington, MA 01803 Tel: (781) 273.2500 : Fax: (781) 273.3311
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Site Composite MPE %

T-Mobile MPE % Per Sector

Carrier MPE %

T-Mobile (Combined Sectors): 0.29%
no additional carriers N/A

Site Total MPE % : 0.29%

T-Mobile Sector A Total: 0.28%
T-Mobile Sector B Total: 0.28%
T-Mobile Sector C Total: 0.23%

T-Mobile Total MPE % : | 0.29%

T-Mobile Maximum MPE Power Values (Sector A)

T-Mobile Frequency Band / # Watts ERP Height Total P?wer oA Allowable MPE
Technology Channels (Per (feet) Density (MHz) (WWicm?) Calculated % MPE
(Sector A) Channel) (MW/cm?)

T-Mobile 600 MHz LTE [ 689.5408364 86 3.873437554 600 MHz LTE 400.0 0.97%
T-Mobile 600 MHz NR | 1379.081673 86 7.746875108 600 MHz NR 400.0 1.94%
T-Mobile 700 MHz LTE | 810.1398427 86 4.550892311 700 MHz LTE 467.0 0.97%
T-Mobile 1900 MHz GSM | 304.0885026 86 1.708191543 1900 MHz GSM 1000.0 0.17%
T-Mobile 1900 MHz LTE [ 4865.416041 86 27.33106469 1900 MHz LTE 1000.0 2.73%
T-Mobile 2100 MHz LTE [ 6125.195893 86 34.40777187 2100 MHz LTE 1000.0 3.44%
T-Mobile 2500 MHz LTE 2 1482.722887 86 16.65814179 2500 MHz LTE 1000.0 1.67%
T-Mobile 2500 MHz NR 2 1482.722887 86 16.65814179 2500 MHz NR 1000.0 1.67%
T-Mobile Total: 0.29%

* NOTE: Total T-Mobile MPE values reflect all T-Mobile antennas as reported by RoofMaster™ combined modeling.
* NOTE: Totals may vary by approximately 0.01% due to summation of remainders in calculations.

21 B Street, Burlington, MA 01803

Tel: (781) 273.2500
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Summary

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

The anticipated maximum composite contributions from the T-Mobile facility as well as the site composite
emissions value with regards to compliance with FCC'’s allowable limits for general population exposure
to RF Emissions are shown here:

T-Mobile Sector Power Density Value (%)
Sector A: 0.28%
Sector B: 0.28%
Sector C: 0.23%
T-Mobile Maximum o
MPE % (Sector A): 0.28%
T-Mobile Combined o
Sectors MPE %: 0.29%
Site Total: | 0.29%

Site Compliance Status: ‘ COMPLIANT

The anticipated composite MPE value for this site assuming all carriers present is 0.29% of the allowable
FCC established general population limit sampled at the ground level. This is based upon values listed in
the Connecticut Siting Council database for existing carrier emissions or documents available on the
Connecticut Siting Council website.

FCC guidelines state that if a site is found to be out of compliance (over allowable thresholds), that carriers
over a 5% contribution to the composite value will require measures to bring the site into compliance.
For this facility, the composite values calculated were well within the allowable 100% threshold standard
per the federal government.

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



	Sheets and Views
	2023-0125_21005.41 CTNL463A_CT54XC775 - Rev0 CDs (S&S)-T-1
	2023-0125_21005.41 CTNL463A_CT54XC775 - Rev0 CDs (S&S)-N-1
	2023-0125_21005.41 CTNL463A_CT54XC775 - Rev0 CDs (S&S)-C-1
	2023-0125_21005.41 CTNL463A_CT54XC775 - Rev0 CDs (S&S)-C-2
	2023-0125_21005.41 CTNL463A_CT54XC775 - Rev0 CDs (S&S)-C-3
	2023-0125_21005.41 CTNL463A_CT54XC775 - Rev0 CDs (S&S)-C-4
	2023-0125_21005.41 CTNL463A_CT54XC775 - Rev0 CDs (S&S)-C-5
	2023-0125_21005.41 CTNL463A_CT54XC775 - Rev0 CDs (S&S)-E-1
	2023-0125_21005.41 CTNL463A_CT54XC775 - Rev0 CDs (S&S)-E-2
	2023-0125_21005.41 CTNL463A_CT54XC775 - Rev0 CDs (S&S)-E-3
	2023-0125_21005.41 CTNL463A_CT54XC775 - Rev0 CDs (S&S)-E-4
	2023-0125_21005.41 CTNL463A_CT54XC775 - Rev0 CDs (S&S)-E-5
	2023-0125_21005.41 CTNL463A_CT54XC775 - Rev0 CDs (S&S)-E-6

	0.1 - Title
	0.2 - TOC
	1. 0 - Mount Letter
	2.0 - Section 2 - Calculations
	2.1 - TIA-222-H Load Calculations
	2.2 -Member Framing
	2.3-RISA-3D Report
	2.4-Member Unity Check
	3.0 - RF Sheet
	0.1 - Title
	0.1 - Title
	0.2 - TOC
	1.0 - Report
	2.0 - Condition and Software
	3.0 - Design Criteria
	4.0 - Drawings
	5.0 - NESC Load Calculations
	6.0 - Pole Analysis
	7.0 - Reference Material

