
8/25/2016 
 
Melanie A. Bachman 
Acting Executive Director 
Connecticut Siting Council 
10 Franklin Square 
New Britain, CT 06051 
 
Notice of Exempt Modification 
181 Garden Circle, Waterbury, CT 06704 
N 41* 34’ 10.97” 
W 72* 01’ 01.57” 
 
Dear Ms. Bachman: 
 

T-Mobile currently maintains 6 antennas at the 182-foot level of the existing 279-foot monopole 
at 181 Garden Circle, Waterbury, CT 06704. The tower/property is owned by SBA Properties, LLC. T-
Mobile now intends to add 3 new antennas for a total of 9 antennas. These antennas would be installed 
at the 182-foot level of the tower. The Structural Analysis is passing with tower components at 99.3% 
and a foundation usage at 78.6% 
 
This facility was approved by the City of Waterbury however they have no record of the original zoning 
dockets number. The City of Waterbury Land Use Inspector Margaret Brown confirmed this on 
8/25/2016. 
 
Please accept this letter as notification pursuant to Regulations of Connecticut State Agencies ~ 16- 50j-
73, for construction that constitutes an exempt modification pursuant to R.C.S.A. ~ 16-50j- 72(b)(2). In 
accordance with R.C.S.A. g 16-50j-73, a copy of this letter is being sent to City of Waterbury Mayor Neil 
M. O’Leary, as well as the tower/property owner SBA. 
 
The planned modifications to the facility fall squarely within those activities explicitly provided fox its 
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 ox 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 wall not cause a change or alteration in the physical ox 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-SOj-
72(b}(2). 
 
Sincerely, 
 
Gregg Shappy 
10 Industrial Ave. 
Suite 3 
Mahwah, NJ 07430 
(845) 553-2045 
gshappy@transcendwireless.com 
 
Attachments 
cc: City of Waterbury, Mayor Neil M. O’Leary 
SBA Properties, LLC 
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EXEC UTIVE S UM M A RY

A tthe req u estof S B A N etworkS ervic es, Inc ., FD H Veloc itelperformed a stru c tu ralanalysis of the existingGu yed Tower
loc ated in W aterbu ry, C T to d etermine whetherthe toweris stru c tu rally ad equ ate to su pportthe antenna c onfigu ration in
plac e perTa b le 1 pu rsu anttothe A N S I/TIA - 2 2 2 -G S tru c tu ralS tand ard forA ntenna S u pportingS tru c tu res and A ntennas and
the 2 0 0 5 C onnec tic u tS tate B u ild ingC od e with2 0 0 9 A mend ments. Information pertainingto the antenna load ing, c u rrent
towergeometry, membersizes, and below grad e parameters was obtained from:

S ou rc e D oc u mentType Referenc e D ate

S tainless, Inc . Tower& Fou nd ationD rawings ReportN o. 3 3 2 9 M ay 2 , 1 9 8 7
P au lJ. Ford and C o. M od ific ationD rawings Job N o. A 0 0 -T1 5 5 Ju ly 2 0 , 2 0 0 1

FD H Engineering, Inc . M od ific ationD rawings P rojec tN o. 1 1 - 0 2 3 3 3 E S 1 M arc h3 0 , 2 0 1 1
FD H Engineering, Inc . M od ific ationInspec tion P rojec tN o. 1 1 - 0 2 3 3 3 E S 1 A pril1 4 , 2 0 1 1
FD H Engineering, Inc . Geotec hnic alReport P rojec tN o. 1 2 - 0 9 1 0 1 EG1 O c tober2 3 , 2 0 1 2
FD H Engineering, Inc . M od ific ationD rawings P rojec tN o. 1 2 - 0 9 1 0 1 E S 3 M arc h2 1 , 2 0 1 3
FD H Engineering, Inc . M od ific ationInspec tion P rojec tN o. 1 3 0 1 6 3 1 7 0 0 Ju ly 2 2 , 2 0 1 3
FD H Engineering, Inc . TIA Inspec tion P rojec tN o. 1 3 0 1 6 3 1 7 0 0 Ju ly 2 2 , 2 0 1 3

FD H Veloc itel M od ific ationD rawings P rojec tN o. 1 6 FA ZL 1 4 0 0 A u gu st0 3 , 2 0 1 6
S B A N etworkS ervic es, Inc . - - -

The analysis has beenperformed inac c ord anc e withthe TIA - 2 2 2 -G, as allowed by S ec tions 1 0 4 .1 0 and 1 0 4 .1 1 ofthe 2 0 0 5
C T S tate B u ild ingC od e with2 0 0 9 A mend ments, based u pon a wind speed of9 5 mph3 -sec ond gu st, exposu re c ategory B
withTopographic C ategory 1 and S pec tralResponse A c c elerations ofS S = 0 .2 4 9 and S 1 = 0 .0 6 4 .

Note: P erS ec tion 2 .7 .3 of the A N S I/TIA - 2 2 2 -G S tand ard , the seismic /earthqu ake load ing effec ts c an be ignored if the
spec tralresponse ac c elerationatshortperiod s ( S S ) is less thanoreq u alto1 .0 0 . The tower’s loc ationmand ates a d esignS S

ofless than1 .0 0 , thu s seismic load ingwas notc onsid ered as partofthe analysis ofthis stru c tu re.

C onclusions

W iththe antenna c onfigu ration in plac e perTa b le 1 we have d etermined the towerstress levelto be su ffic ientand the
fou nd ations to be su ffic ientpu rsu antto the requ irements stipu lated by A N S I/TIA - 2 2 2 -G S tru c tu ralS tand ard forA ntenna
S u pportingS tru c tu res and A ntennas and the 2 0 0 5 C onnec tic u tS tate B u ild ingC od e with2 0 0 9 A mend ments provid ed the
Recommenda tionslisted below are satisfied . Fora more d etailed d esc riptionofthe analysis ofthe tower, see the Results
sec tionofthis report.

O u rstru c tu ralanalysis has beenperformed assu mingallinformationprovid ed toFD H Veloc itelis ac c u rate (i.e., the stru c tu re
memberinformation, towerlayou t, existingantenna load ing, and proposed antenna load ing) and thatthe towerhas been
properly erec ted and maintained perthe originald esignd rawings.

Recommenda tions

To ensu re the req u irements ofthe c u rrentanalysis stand ard s are metwiththe antenna c onfigu ration in plac e perTa b le 1 ,
we have the followingrec ommend ations:

1 .
2 .

Feed lines mu stbe installed as showninFigure 1 inthe A ppendix.
M od ific ations ou tlined in FD H Veloc itel(P rojec tN o. 1 6 FA ZL 4 4 0 0 ) M od ific ation D rawings for a 2 7 9 ’ ( 2 8 0 ’
A .G.L .) Gu yed Towerd ated A u gu st0 3 , 2 0 1 6 mu stbe installed as spec ified forthis analysis tobe valid .
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A P P URTENA NC E L IS TING

The antennas and eq u ipment, withtheirc orrespond ingfeed lines, c onsid ered forthis analysis are shownin Ta b le 1 . Ifthe
ac tu allayou td etermined in the field d eviates from the layou t, FD H Veloc itelshou ld be c ontac ted to perform a revised
analysis.

Ta b le 1 - A ppurtena nce L oa ding

ExistingL oa ding:

A ntenna
Elevation(ft.)

D esc ription Feed L ines C arrier
M ou nt

Elevation(ft.)
M ou ntType

- - - - - - - - 2 8 5 1 ( 1 ) 1 .5 ’ S tand off1

- - - - - - - - 2 8 4 1 ( 1 ) 3 .6 ’ P ipe M ou nt1

- - - - - - - - 2 8 3 1 ( 1 ) 5 ’ P ipe M ou nt1

- - - - - - - - 2 8 0 .5 ( 1 ) 8 ’ P latform w/ H and rail
2 6 8 .5 ( 1 ) D ielec tric D C RT4 ( 1 ) 7 /8 ” Fu llP owerRad io 2 6 8 .5 D irec t

2 5 7 ( 2 ) C elwave TD E6 0 8 2 A ( 2 ) 7 /8 ”
C ampion

A mbu lanc e
S ervic e

2 5 0 ( 1 ) 4 .7 ’ S tand off

1 8 2

( 3 ) C ommsc ope L N X - 6 5 1 5 D S
( 3 ) EM S A P X 1 6 P V - 1 6 P V L

( 3 ) Eric ssonD ou ble TM A 1 7 /2 1
( 3 ) Eric ssonKRY 1 1 2 1 4 4 / 1

( 3 ) Kathrein7 8 2 1 1 0 5 6

( 1 8 ) 1 - 5 / 8 ”
( 1 ) 1 - 5 /8 " Fiber

T-M obile 1 8 1 .5 ( 3 ) 8 ’ T-Frames

1 3 5 ( 1 ) A nd rew VH L P 8 0 0 - 1 1 - 6 GR ( 1 ) 3 /8 ”

N orthEast
Utilities

1 3 5 D irec tM ou nt

1 3 2 ( 1 ) Telewave A N T1 5 0 F2 ( 1 ) 7 /8 ” 1 2 9
( 1 ) 2 ’ S tand off

[C ommsc ope S - 2 0 0 ]
1 3 0 ( 1 ) RFS M A 0 5 2 8 - 2 8 A N ( 1 ) 3 /8 ” 1 3 0 D irec tM ou nt

1 2 7 .5 ( 1 ) Telewave A N T1 5 0 F2 ( 1 ) 7 /8 ” 1 2 5
( 1 ) 2 ’ S tand off

[C ommsc ope S - 2 0 0 ]
9 8 ( 1 ) RFS S P 4 - 1 0 7 B C 1 C 1 R ( 1 ) E W 6 5 9 7 .5 ( 1 ) 4 ’ P ipe M ou nt

9 7 .6 ( 1 ) D ec ibelD B 5 8 6 -Y
( 2 ) 7 /8 ”
( 1 ) 1 /2 "

( 1 ) E W 6 5
9 6 .5

( 1 ) 4 ’ S tand off
[C ommsc ope S - 4 0 0 ]

9 7 .5 ( 1 ) B ird 4 2 2 series
9 6 ( 1 ) RFS P A L 8 - 6 5 A

9 2 .5 ( 1 ) D ec ibelD B 5 8 6 -Y
9 3 ( 1 ) RFS P A D 6 - 1 0 7 A ( 1 ) E W 6 5 9 3 ( 1 ) 4 ’ P ipe M ou nt

1 . Empty 1 .5 ’ S tand off, 3 .6 ’ P ipe M ou ntand ( 1 ) 4 ’ x 2 .4 ” ø with5 ’ P ipe mou ntare mou nted onthe 8 ’ P latform w/ H and rails at2 8 0 .5 ’

P roposed C a rrierFina lL oa ding:

A ntenna
Elevation(ft.)

D esc ription Feed L ines C arrier
M ou nt

Elevation(ft.)
M ou ntType

1 8 2

( 3 ) Eric ssonA IR 3 2
( 3 ) C ommsc ope L N X - 6 5 1 5 D S

( 3 ) RFS A P X 1 6 P V - 1 6 P V L
( 3 ) Eric ssonD ou ble TM A 1 7 /2 1

( 3 ) Eric ssonKRY 1 1 2 1 4 4 - 1
( 3 ) Eric ssonRRUS 1 1 ( B and 1 2 )

( 3 ) Kathrein7 8 2 1 1 0 5 6

( 1 8 ) 1 - 5 / 8 ”
( 2 ) 1 - 5 /8 " Fiber

T-M obile 1 8 1 .5 ( 3 ) 8 ’ T-Frames
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RES UL TS

The followingmaterialgrad es forind ivid u almembers were u sed foranalysis:

Ta b le 2 - M a teria lGra de

M emberType M aterialGrad e

L egs A 3 6 ( A ssu med )
B rac ing A 3 6 ( A ssu med ) & A 5 7 2 - 5 0

Ta b le 3 and Ta b le 4 d isplay the su mmary of c apac ities forthe analyzed stru c tu re and its ad d itionalc omponents. Valu es
greaterthan 1 0 0 % ind ic ate loc ations where the maximu m forc e in the memberexc eed s its c apac ity. Ta b le 5 d isplays the
maximu m d ishrotations atservic e wind s speed s.

Ifthe assu mptions ou tlined in this reportd ifferfrom ac tu alfield c ond itions, FD H Veloc itelshou ld be c ontac ted to perform a
revised analysis. Fu rthermore, as no information pertaining to the allowable twist and sway req u irements for the
appu rtenanc es was provid ed , d eflec tionand rotationwere nottakenintoc onsid erationwhenperformingthis analysis.

S ee the A ppendix ford etailed mod elinginformation.

Ta b le 3 - S tructure M emb erC a pa cities

S ec tionN o. Elevation(ft.) C omponentType S ize % C apac ity P ass / Fail

T1 2 8 0 - 2 6 0 L eg 2 1 /4 1 8 .7 P ass

T2 2 6 0 - 2 4 5 L eg 2 1 /4
3 3 .8

3 6 .6 ( b)
P ass

T3 2 4 5 - 2 4 0 L eg 2 1 /4 3 4 .2 P ass
T4 2 4 0 - 2 2 5 L eg 2 1 /4 3 9 .8 P ass
T5 2 2 5 - 1 8 5 L eg 2 1 /4 4 3 .8 P ass
T6 1 8 5 - 1 7 5 L eg 2 1 /4 4 5 .2 P ass
T7 1 7 5 - 1 5 5 L eg 2 1 /2 4 6 .7 P ass
T8 1 5 5 - 1 4 0 L eg 2 1 /2 4 8 .4 P ass
T9 1 4 0 - 1 2 5 L eg 2 1 /2 4 8 .1 P ass
T1 0 1 2 5 - 1 0 0 L eg 2 1 /2 5 3 .6 P ass
T1 1 1 0 0 - 7 5 L eg 2 1 /2 5 4 .7 P ass
T1 2 7 5 - 5 0 L eg 2 1 /2 6 2 .7 P ass
T1 3 5 0 - 4 5 L eg 2 1 /2 6 4 .5 P ass
T1 4 4 5 - 4 0 L eg 2 1 /2 6 4 .8 P ass
T1 5 4 0 - 3 5 L eg 2 1 /2 6 6 .0 P ass
T1 6 3 5 - 3 0 L eg 2 1 /2 6 5 .8 P ass
T1 7 3 0 - 2 5 L eg 2 1 /2 6 6 .6 P ass
T1 8 2 5 - 2 0 L eg 2 1 /2 6 5 .9 P ass
T1 9 2 0 - 1 5 L eg 2 1 /2 6 6 .3 P ass
T2 0 1 5 - 1 0 L eg 2 1 /2 6 5 .4 P ass
T2 1 1 0 - 5 L eg 2 1 /2 6 5 .3 P ass
T2 2 5 - 1 L eg 2 1 /2 5 3 .7 P ass

T1 2 8 0 - 2 6 0 D iagonal 2 L 2 x2 x3 /1 6 x3 /8
1 6 .6

2 5 .2 ( b)
P ass

T2 2 6 0 - 2 4 5 D iagonal 2 L 2 x2 x3 /1 6 x3 /8
2 0 .3

3 4 .6 ( b)
P ass

T3 2 4 5 - 2 4 0 D iagonal 2 L 2 x2 x3 /1 6 x3 /8
1 6 .6

2 9 .4 ( b)
P ass

T4 2 4 0 - 2 2 5 D iagonal L 2 1 /2 x2 1 / 2 x3 /1 6 4 1 .7 P ass
T5 2 2 5 - 1 8 5 D iagonal P 1 .5 x0 .1 2 0 ( 1 .5 O D ) 5 3 .5 P ass
T6 1 8 5 - 1 7 5 D iagonal L 2 1 /2 x2 1 / 2 x3 /1 6 5 9 .3 P ass

T7 1 7 5 - 1 5 5 D iagonal 2 L 2 x2 x3 /1 6 x3 /8
3 4 .5

4 7 .7 ( b)
P ass
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S ec tionN o. Elevation(ft.) C omponentType S ize % C apac ity P ass / Fail

T8 1 5 5 - 1 4 0 D iagonal 2 L 2 x2 x3 /1 6 x3 /8
3 3 .6

5 1 .8 ( b)
P ass

T9 1 4 0 - 1 2 5 D iagonal 2 L 2 x2 x3 /1 6 x3 /8
2 8 .8

3 5 .7 ( b)
P ass

T1 0 1 2 5 - 1 0 0 D iagonal P 1 .5 x0 .1 2 0 ( 1 .5 O D ) 7 1 .6 P ass

T1 1 1 0 0 - 7 5 D iagonal 2 L 2 x2 x3 /1 6 x3 /8
4 4 .5

6 7 .8 ( b)
P ass

T1 2 7 5 - 5 0 D iagonal 2 L 2 x2 x3 /1 6 x3 /8
3 5 .5

4 8 .4 ( b)
P ass

T1 3 5 0 - 4 5 D iagonal P 1 .5 x0 .1 2 0 ( 1 .5 O D ) 7 8 .4 P ass
T1 4 4 5 - 4 0 D iagonal L 2 x2 x1 /4 8 4 .0 P ass
T1 5 4 0 - 3 5 D iagonal P 1 .5 x0 .1 2 0 ( 1 .5 O D ) 6 2 .7 P ass
T1 6 3 5 - 3 0 D iagonal L 2 x2 x1 /4 8 2 .6 P ass
T1 7 3 0 - 2 5 D iagonal P 1 .5 x0 .1 2 0 ( 1 .5 O D ) 7 1 .2 P ass
T1 8 2 5 - 2 0 D iagonal L 2 x2 x1 /4 9 5 .7 P ass
T1 9 2 0 - 1 5 D iagonal P 1 .5 x0 .1 2 0 ( 1 .5 O D ) 8 8 .1 P ass
T2 0 1 5 - 1 0 D iagonal L 2 x2 x3 /8 7 4 .3 P ass
T2 1 1 0 - 5 D iagonal L 2 x2 x3 /8 5 9 .1 P ass
T2 2 5 - 1 D iagonal P 1 .5 x0 .1 2 0 ( 1 .5 O D ) 9 9 .3 P ass
T1 2 8 0 - 2 6 0 H orizontal P 1 .5 x.1 2 0 4 .1 P ass

T2 2 6 0 - 2 4 5 H orizontal P 1 .5 x.1 2 0
9 .7

1 0 .1 ( b)
P ass

T4 2 4 0 - 2 2 5 H orizontal P 1 .5 x.1 2 0 4 .6 P ass
T5 2 2 5 - 1 8 5 H orizontal P 1 .5 x.1 2 0 5 .0 P ass

T6 1 8 5 - 1 7 5 H orizontal P 1 .5 x.1 2 0
7 .0

7 .1 (b)
P ass

T7 1 7 5 - 1 5 5 H orizontal P 1 .5 x.1 2 0 7 .4 P ass
T8 1 5 5 - 1 4 0 H orizontal P 1 .5 x.1 2 0 7 .7 P ass
T9 1 4 0 - 1 2 5 H orizontal P 1 .5 x.1 2 0 7 .7 P ass
T1 0 1 2 5 - 1 0 0 H orizontal P 1 .5 x.1 2 0 8 .5 P ass

T1 1 1 0 0 - 7 5 H orizontal P 1 .5 x.1 2 0
1 7 .5

2 3 .7 ( b)
P ass

T1 2 7 5 - 5 0 H orizontal P 1 .5 x.1 2 0 9 .9 P ass
T1 3 5 0 - 4 5 H orizontal P 1 .5 x.1 2 0 1 4 .3 P ass
T1 8 2 5 - 2 0 H orizontal P 1 .5 x.1 2 0 1 4 .8 P ass
T1 9 2 0 - 1 5 H orizontal P 1 .5 x.1 2 0 1 4 .7 P ass
T2 0 1 5 - 1 0 H orizontal P 1 .5 x.1 2 0 1 4 .7 P ass
T2 1 1 0 - 5 H orizontal P 1 .5 x.1 2 0 1 4 .5 P ass
T2 2 5 - 1 H orizontal P 1 .5 x.1 2 0 1 4 .5 P ass
T1 2 8 0 - 2 6 0 TopGirt P 1 .5 x0 .1 2 0 ( 1 .5 O D ) 6 .6 P ass

T1 4 4 5 - 4 0 TopGirt P 1 .5 x.1 2 0
2 .5

4 .3 (b)
P ass

T1 5 4 0 - 3 5 TopGirt P 1 .5 x.1 2 0
2 .5

4 .2 (b)
P ass

T1 6 3 5 - 3 0 TopGirt P 1 .5 x.1 2 0
2 .5

4 .2 (b)
P ass

T1 7 3 0 - 2 5 TopGirt P 1 .5 x.1 2 0
2 .4

4 .0 (b)
P ass

T2 2 5 - 1 B ottom Girt 2 C 6 x8 .2 0 .9 P ass
T2 2 6 0 - 2 4 5 Gu y A @ 2 5 0 3 /4 4 0 .7 P ass
T8 1 5 5 - 1 4 0 Gu y A @ 1 5 5 7 /8 4 8 .1 P ass
T1 2 7 5 - 5 0 Gu y A @ 7 5 9 /1 6 6 5 .1 P ass
T2 2 6 0 - 2 4 5 Gu y B @ 2 5 0 3 /4 4 1 .0 P ass
T8 1 5 5 - 1 4 0 Gu y B @ 1 5 5 7 /8 4 8 .1 P ass
T1 2 7 5 - 5 0 Gu y B @ 7 5 9 /1 6 6 4 .2 P ass
T2 2 6 0 - 2 4 5 Gu y C @ 2 5 0 3 /4 4 1 .5 P ass
T8 1 5 5 - 1 4 0 Gu y C @ 1 5 5 7 /8 4 8 .2 P ass
T1 2 7 5 - 5 0 Gu y C @ 7 5 9 /1 6 6 4 .7 P ass
T2 2 6 0 - 2 4 5 TopGu y P u ll-O ff@ 2 5 0 2 L 2 x2 x3 /1 6 x3 /8 3 0 .3 P ass
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S ec tionN o. Elevation(ft.) C omponentType S ize % C apac ity P ass / Fail

3 1 .8 ( b)

T8 1 5 5 - 1 4 0 TopGu y P u ll-O ff@ 1 5 5 2 L 2 x2 x3 /1 6 x3 /8
2 3 .5

6 4 .5 ( b)
P ass

T1 2 7 5 - 5 0 TopGu y P u ll-O ff@ 7 5 2 L 2 x2 x3 /1 6 x3 /8
1 8 .6

5 0 .9 ( b)
P ass

T3 2 4 5 - 2 4 0 B ottom Gu y P u ll-O ff@ 2 5 0 2 L 2 x2 x3 /1 6 x3 /8 1 4 .0 P ass
T2 2 6 0 - 2 4 5 Torqu e A rm Top@ 2 5 0 2 L 3 x3 x1 /4 x3 /8 1 7 .4 P ass
T2 2 6 0 - 2 4 5 Torqu e A rm B ottom@ 2 5 0 2 L 2 1 /2 x2 x3 /1 6 x3 /8 7 0 .5 P ass

Ta b le 4 – A dditiona lS tructure C omponentC a pa cities

Elevation(ft.) C omponent % C apac ity P ass / Fail N otes

0 B ase Fou nd ation(S oilInterac tion) 3 2 .3 P ass -
0 B ase Fou nd ation(S tru c tu ral) 2 2 .8 P ass -
0 Gu y Fou nd ation(S oilInterac tion) 7 8 .6 P ass -
0 Gu y Fou nd ation(S tru c tu ral) 4 5 .0 P ass -

Ta b le 5 - M a ximum D ishRota tionsa tS ervice W ind S peeds

C enterline Elevation(ft.) D ish Tilt(d eg) * Twist(d eg) *

1 3 5 ( 1 ) A nd rew VH L P 8 0 0 - 1 1 - 6 GR D ish 0 .0 1 4 2 0 .3 5 1 5
9 8 ( 1 ) RFS S P 4 - 1 0 7 B C 1 C 1 R 0 .0 4 2 9 0 .4 4 9 6
9 6 ( 1 ) RFS P A L 8 - 6 5 A 0 .0 4 4 1 0 .4 4 3 5
9 3 ( 1 ) RFS P A D 6 - 1 0 7 A 0 .0 4 5 7 0 .4 2 9 3

* A llowable tiltand twisttobe reviewed bythe c arrier.

P re-M odifica tionInsta lla tion

FD H Veloc itelhas c onsid ered the ac c eptability ofthe towerstress levelwiththe existingand proposed load ingpriorto the
installation ofthe proposed towermod ific ations referenc ed in this report. This opinion is c onsistentwithsec tion 4 .5 ofTIA -
1 0 1 9 - A - 2 0 1 2 , S tru c tu ralS tand ard s for Installation, A lteration and M aintenanc e of A ntenna S u pporting S tru c tu res and
A ntennas, u singa non-operational, 3 -sec ond gu st, basic d esignwind speed of7 6 mph. This red u c ed load ingis based u pon
the red u c ed statistic alriskofa wind speed ofthatmagnitu d e oc c u rringford u rations ofu pto6 months.

FD H Veloc itelhas reviewed the towerand fou nd ation per A N S I/TIA - 2 2 2 -G S tru c tu ralS tand ard forA ntenna S u pporting
S tru c tu res and A ntennas withthe load inglisted inthis stru c tu ralanalysis reportand the spec ified wind speed withapplic able
red u c tion based on d u ration and has d etermined thatthe proposed load ing may be installed on the towerpriorto the
installation of the proposed stru c tu ralmod ific ations. The proposed mod ific ations mu stbe installed within 6 months of the
d ate ofthis report. Itis the proposed C arrier's responsibility to have appropriate plans in plac e to installthe fu llstru c tu ral
mod ific ations before the onsetof a forec asted wind eventorhu rric ane. FD H Veloc itelwillnotbe liable orresponsible for
d amage tothe towerorany existingc arrier's eq u ipment.
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GENERA L C O M M ENTS

This engineeringanalysis is based u pon the theoretic alc apac ity of the stru c tu re. Itis nota c ond ition assessmentof the
towerand its fou nd ation. Itis the responsibility ofS B A N etworkS ervic es, Inc . toverify thatthe towermod eled and analyzed
is the c orrec tstru c tu re (withac c u rate antenna load inginformation) mod eled . If there are su bstantialmod ific ations to be
mad e orthe assu mptions mad e inthis analysis are notac c u rate, FD H Veloc itelshou ld be notified immed iately toperform a
revised analysis.

L IM ITA TIO NS

A llopinions and c onc lu sions are c onsid ered ac c u rate to a reasonable d egree of engineering c ertainty based u pon the
evid enc e available atthe time ofthis report. A llopinions and c onc lu sions are su bjec ttorevisionbased u ponrec eiptofnew
orad d itional/u pd ated information. A llservic es are provid ed exerc ising a levelof c are and d iligenc e equ ivalentto the
stand ard and c are of ou rprofession. N o otherwarranty orgu arantee, expressed orimplied , is offered . O u rservic es are
c onfid entialin natu re and we willnotrelease this reportto any otherparty withou tthe c lient’s c onsent. The u se of this
engineeringworkis limited to the express pu rpose forwhic hitwas c ommissioned and itmay notbe reu sed , c opied , or
d istribu ted forany otherpu rpose withou tthe writtenc onsentofFD H Veloc itel.
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PLAN
R=140.00 ft R=140.00 ft

R=140.00 ft

R=140.00 ft R=140.00 ft

R=140.00 ft

R=140.00 ft R=140.00 ft

R=140.00 ft

(1)1 . 5'S tand off 28 53. 6'x 2 . 4" P ipe M ou nt 28 4L ightningRod 28 3. 7B eac on 28 3. 75'x2 . 4" P ipe M ou nt 28 38 'P latform w/hand rail 28 0 . 5D C RT-4 268 . 5TD E60 8 2 A 250(1)4. 7 'S tand off 250A IR 32 18 2A IR 32 18 2A IR 32 18 2RRUS 11 (B and 12)(55 lb) 18 2RRUS 11 (B and 12)(55 lb) 18 2RRUS 11 (B and 12)(55 lb) 18 2L N X-6515D S 1 8 2L N X-6515D S 1 8 2L N X-6515D S 1 8 2A P X16P V-16P VL 1 8 2A P X16P V-16P VL 1 8 2A P X16P V-16P VL 1 8 2D ou ble TM A 1 7 /21 1 8 2D ou ble TM A 1 7 /21 1 8 2D ou ble TM A 1 7 /21 1 8 2KRY 112 114-1 D ou ble TM A 1 8 2KRY 112 114-1 D ou ble TM A 1 8 2KRY 112 114-1 D ou ble TM A 1 8 27 8 2 110 56 18 27 8 2 110 56 18 27 8 2 110 56 18 2(3)8 'T-Frames 1 8 2A nd rew VH L P 8 0 0 -11-6GR D is h 135M A 0 528 -28 A N 1302'S tand off(C omms c ope S -20 0 ) 129A N T150 F2 129A N T150 F2 1252'S tand off(C omms c ope S -20 0 ) 1254'P ipe M ou nt 97 . 5S P 4-10 7 B C 1 C 1R 97 . 54'S tand off(C omms c ope S -40 0 ) 96. 5B ird 422 S eries 96. 5D B 58 6-Y 96. 5D B 58 6-Y 96. 5P A L 8 -65A 96. 54'P ipe M ou nt 93P A D 6-10 7 A 93DESIGNED APPURTENANCE LOADING

TYPE TYPEELEVATION ELEVATION
(1)1 . 5'S tand off 28 5

3. 6'x 2 . 4" P ipe M ou nt 28 4

L ightningRod 28 3. 7

B eac on 28 3. 7

5'x2 . 4" P ipe M ou nt 28 3

8 'P latform w/hand rail 28 0 . 5

D C RT-4 268 . 5

TD E60 8 2 A 250

(1)4. 7 'S tand off 250

A IR 32 18 2

A IR 32 18 2

A IR 32 18 2

RRUS 11 (B and 12)(55 lb) 18 2

RRUS 11 (B and 12)(55 lb) 18 2

RRUS 11 (B and 12)(55 lb) 18 2

L N X-6515D S 1 8 2

L N X-6515D S 1 8 2

L N X-6515D S 1 8 2

A P X16P V-16P VL 1 8 2

A P X16P V-16P VL 1 8 2

A P X16P V-16P VL 1 8 2

D ou ble TM A 1 7 /21 1 8 2

D ou ble TM A 1 7 /21 1 8 2

D ou ble TM A 1 7 /21 1 8 2

KRY 112 114-1 D ou ble TM A 1 8 2

KRY 112 114-1 D ou ble TM A 1 8 2

KRY 112 114-1 D ou ble TM A 1 8 2

7 8 2 110 56 18 2

7 8 2 110 56 18 2

7 8 2 110 56 18 2

(3)8 'T-Frames 1 8 2

A nd rew VH L P 8 0 0 -11-6GR D is h 135

M A 0 528 -28 A N 130

2'S tand off(C omms c ope S -20 0 ) 129

A N T150 F2 129

A N T150 F2 125

2'S tand off(C omms c ope S -20 0 ) 125

4'P ipe M ou nt 97 . 5

S P 4-10 7 B C 1 C 1R 97 . 5

4'S tand off(C omms c ope S -40 0 ) 96. 5

B ird 422 S eries 96. 5

D B 58 6-Y 96. 5

D B 58 6-Y 96. 5

P A L 8 -65A 96. 5

4'P ipe M ou nt 93

P A D 6-10 7 A 93

SYMBOL LIST
MARK MARKSIZE SIZE

A L 2 1/2x2 1/2x3/16

B P 1 . 5x0 . 120 (1 . 5 O D )

C L 2x2x1/4

D L 2x2x3/8

E A 57 0 -50

F 2C 6x8 . 2

G 2L 2x2x3/16x3/8

H 1 @ 4

MATERIAL STRENGTH
GRADE GRADEFy FyFu Fu

A 36 36 ks i 58 ks i A 57 0 -50 50 ks i 65 ks i

TOWER DESIGN NOTES
1 . Toweris loc ated in N ew H aven C ou nty, C onnec tic u t.
2 . Towerd es igned forExpos u re B to the TIA -222-G S tand ard .
3. Towerd es igned fora 95 mphbas ic wind in ac c ord anc e withthe TIA -222-G S tand ard .
4. Toweris als o d es igned fora 50 mphbas ic wind with0 . 7 5 in ic e. Ic e is c ons id ered to

inc reas e in thic knes s withheight.
5. D eflec tions are bas ed u pon a 60 mphwind .
6. TowerS tru c tu re C las s II.
7 . Topographic C ategory 1 withC res tH eightof0 . 0 0 ft
8 . Gu y wire pu lloffs are as s u med to be ad eu ate to s u pportthe exis tingand propos ed load ing.
9. TO W ER RA TIN G: 99. 3%



ttnnxx TToowweerr
Job

Waterbury 2, CT04877-A-23

P age

1 of 42

FD H V elocitel
6521 Meridien Drive, Suite 107

P rojec t

16FAZL1400

D ate

16:11:28 08/03/16

Raleigh, North Carolina 27616
Phone: 9197551012
FAX: 9197551031

C lient

SBA Network Services, Inc.
D esigned by

MLayden



TowerInpu tD ata

The main toweris a3x gu yed towerwithan overallheightof 28 0.00 ftabove the grou nd line.
The base of the toweris setatan elevation of 1.00 ftabove the grou nd line.
The face wid thof the toweris 4.00 ftatthe topand 4.00 ftatthe base.
This toweris d esigned u singthe TIA -222-G stand ard .
The followingd esign criteriaapply:

Toweris located in N ew H aven C ou nty,C onnecticu t.
B asic wind speed of 95mph.
Stru ctu re C lass II.
Exposu re C ategoryB .
Topographic C ategory1.
C restH eight0.00 ft.
N ominalice thickness of 0.7 500 in.
Ice thickness is consid ered to increase withheight.
Ice d ensityof 56 pcf.
A wind speed of 50 mph is u sed in combination withice.
Temperatu re d ropof 50 °F.
D eflections calcu lated u singawind speed of 60 mph.
Gu y wire pu lloffs are assu med to be ad eu ate to su pportthe existingand proposed load ing..
P ressu res are calcu lated ateachsection.
Safety factoru sed in gu y d esign is 1.
Stress ratio u sed in towermemberd esign is 1.
L ocalbend ingstresses d u e to climbingload s,feed line su pports,and appu rtenance mou nts are notconsid ered .

O ptions

C onsid erM oments -L egs D istribu te L egL oad s A s Uniform Use A SC E 10 X -B race L yRu les
C onsid erM oments -H orizontals A ssu me L egs P inned √ C alcu late Red u nd ant B racing Forces 
C onsid erM oments -D iagonals √ A ssu me Rigid  Ind ex  P late Ignore Red u nd antM embers in FEA
Use M omentM agnification √ Use C lear Spans For W ind  A rea √ SR L eg B olts Resist C ompression 

√ Use C od e Stress Ratios √ Use C lear Spans For KL /r A llL egP anels H ave Same A llowable
√ Use C od e Safety Factors - Gu ys √ Retension Gu ys To Initial Tension O ffsetGirtA tFou nd ation

Escalate Ice √ B ypass M ast Stability C hecks √ C onsid er Feed  L ine Torqu e 
A lways Use M ax Kz √ Use A zimu th D ish C oefficients √ Inclu d e A ngle B lock Shear C heck 
Use SpecialW ind P rofile √ P roject W ind  A rea of A ppu rt. Use TIA -222-G B racingResist.Exemption

√ Inclu d e B olts In M ember C apacity √ A u tocalc Torqu e A rm A reas Use TIA -222-G Tension Splice Exemption
√ L eg B olts A re A t Top O f Section A d d IB C .6D +W C ombination P oles
√ Second ary H orizontal B races L eg √ Sort C apacity Reports B y C omponent Inclu d e Shear-Torsion Interaction

Use D iamond InnerB racing(4 Sid ed ) Triangu late D iamond InnerB racing A lways Use Su b-C riticalFlow
√ SR M embers H ave C u t End s TreatFeed L ine B u nd les A s C ylind er Use TopM ou nted Sockets

SR M embers A re C oncentric
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TowerS ec tion Geom etry

Tower
Section

Tower
Elevation

ft

Assembly
Database

Description Section
Width

ft

Number
of

Sections

Section
Length

ft
T1 28 0.00-260.00 4.00 1 20.00
T2 260.00-245.00 4.00 1 15.00
T3 245.00-240.00 4.00 1 5.00
T4 240.00-225.00 4.00 1 15.00
T5 225.00-18 5.00 4.00 1 40.00
T6 18 5.00-17 5.00 4.00 1 10.00
T7 17 5.00-155.00 4.00 1 20.00
T8 155.00-140.00 4.00 1 15.00
T9 140.00-125.00 4.00 1 15.00

T10 125.00-100.00 4.00 1 25.00
T11 100.00-7 5.00 4.00 1 25.00
T12 7 5.00-50.00 4.00 1 25.00
T13 50.00-45.00 4.00 1 5.00
T14 45.00-40.00 4.00 1 5.00
T15 40.00-35.00 4.00 1 5.00
T16 35.00-30.00 4.00 1 5.00
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Tower
Section

Tower
Elevation

ft

Assembly
Database

Description Section
Width

ft

Number
of

Sections

Section
Length

ft
T17 30.00-25.00 4.00 1 5.00
T18 25.00-20.00 4.00 1 5.00
T19 20.00-15.00 4.00 1 5.00
T20 15.00-10.00 4.00 1 5.00
T21 10.00-5.00 4.00 1 5.00
T22 5.00-1.00 4.00 1 4.00

TowerS ec tion Geom etry (cont’d)

Tower
Section

Tower
Elevation

ft

Diagonal
Spacing

ft

Bracing
Type

Has
K Brace

End
Panels

Has
Horizontals

Top Girt
Offset

in

Bottom Girt
Offset

in
T1 28 0.00-260.00 5.00 K B race L eft N o Y es 0.0000 0.0000
T2 260.00-245.00 5.00 X B race N o Y es 0.0000 0.0000
T3 245.00-240.00 5.00 K B race L eft N o Y es 0.0000 0.0000
T4 240.00-225.00 5.00 K B race Right N o Y es 0.0000 0.0000
T5 225.00-18 5.00 5.00 K B race Right N o Y es 0.0000 0.0000
T6 18 5.00-17 5.00 5.00 K B race Right N o Y es 0.0000 0.0000
T7 17 5.00-155.00 5.00 K B race Right N o Y es 0.0000 0.0000
T8 155.00-140.00 5.00 K B race L eft N o Y es 0.0000 0.0000
T9 140.00-125.00 5.00 K B race Right N o Y es 0.0000 0.0000

T10 125.00-100.00 5.00 K B race L eft N o Y es 0.0000 0.0000
T11 100.00-7 5.00 5.00 K B race Right N o Y es 0.0000 0.0000
T12 7 5.00-50.00 5.00 K B race L eft N o Y es 0.0000 0.0000
T13 50.00-45.00 5.00 D iagD own N o Y es 0.0000 0.0000
T14 45.00-40.00 5.00 D iagUp N o Y es 0.0000 0.0000
T15 40.00-35.00 5.00 D iagD own N o Y es 0.0000 0.0000
T16 35.00-30.00 5.00 D iagUp N o Y es 0.0000 0.0000
T17 30.00-25.00 5.00 D iagD own N o Y es 0.0000 0.0000
T18 25.00-20.00 5.00 D iagUp N o Y es 0.0000 0.0000
T19 20.00-15.00 5.00 D iagD own N o Y es 0.0000 0.0000
T20 15.00-10.00 5.00 D iagUp N o Y es 0.0000 0.0000
T21 10.00-5.00 5.00 D iagD own N o Y es 0.0000 0.0000
T22 5.00-1.00 4.00 D iagUp N o Y es 0.0000 0.0000

TowerS ec tion Geom etry (cont’d)

Tower
Elevation

ft

Leg
Type

Leg
Size

Leg
Grade

Diagonal
Type

Diagonal
Size

Diagonal
Grade

T1 28 0.00-260.00 Solid Rou nd 2 1/4 A 36
(36 ksi)

D ou ble Equ al
A ngle

2L 2x2x3/16x3/8 A 36
(36 ksi)

T2 260.00-245.00 Solid Rou nd 2 1/4 A 36
(36 ksi)

D ou ble Equ al
A ngle

2L 2x2x3/16x3/8 A 36
(36 ksi)

T3245.00-240.00 Solid Rou nd 2 1/4 A 36
(36 ksi)

D ou ble Equ al
A ngle

2L 2x2x3/16x3/8 A 36
(36 ksi)

T4 240.00-225.00 Solid Rou nd 2 1/4 A 36
(36 ksi)

Single A ngle L 2 1/2x2 1/2x3/16 A 36
(36 ksi)

T5225.00-18 5.00 Solid Rou nd 2 1/4 A 36
(36 ksi)

P ipe P 1.5x0.120 (1.5O D ) A 36
(36 ksi)

T6 18 5.00-17 5.00 Solid Rou nd 2 1/4 A 36 Single A ngle L 2 1/2x2 1/2x3/16 A 36
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Tower
Elevation

ft

Leg
Type

Leg
Size

Leg
Grade

Diagonal
Type

Diagonal
Size

Diagonal
Grade

(36 ksi) (36 ksi)
T7 17 5.00-155.00 Solid Rou nd 2 1/2 A 36

(36 ksi)
D ou ble Equ al

A ngle
2L 2x2x3/16x3/8 A 36

(36 ksi)
T8 155.00-140.00 Solid Rou nd 2 1/2 A 36

(36 ksi)
D ou ble Equ al

A ngle
2L 2x2x3/16x3/8 A 36

(36 ksi)
T9 140.00-125.00 Solid Rou nd 2 1/2 A 36

(36 ksi)
D ou ble Equ al

A ngle
2L 2x2x3/16x3/8 A 36

(36 ksi)
T10

125.00-100.00
Solid Rou nd 2 1/2 A 36

(36 ksi)
P ipe P 1.5x0.120 (1.5O D ) A 36

(36 ksi)
T11 100.00-7 5.00 Solid Rou nd 2 1/2 A 36

(36 ksi)
D ou ble Equ al

A ngle
2L 2x2x3/16x3/8 A 36

(36 ksi)
T12 7 5.00-50.00 Solid Rou nd 2 1/2 A 36

(36 ksi)
D ou ble Equ al

A ngle
2L 2x2x3/16x3/8 A 36

(36 ksi)
T1350.00-45.00 Solid Rou nd 2 1/2 A 36

(36 ksi)
P ipe P 1.5x0.120 (1.5O D ) A 36

(36 ksi)
T14 45.00-40.00 Solid Rou nd 2 1/2 A 36

(36 ksi)
Equ alA ngle L 2x2x1/4 A 57 0-50

(50 ksi)
T1540.00-35.00 Solid Rou nd 2 1/2 A 36

(36 ksi)
P ipe P 1.5x0.120 (1.5O D ) A 36

(36 ksi)
T16 35.00-30.00 Solid Rou nd 2 1/2 A 36

(36 ksi)
Equ alA ngle L 2x2x1/4 A 57 0-50

(50 ksi)
T17 30.00-25.00 Solid Rou nd 2 1/2 A 36

(36 ksi)
P ipe P 1.5x0.120 (1.5O D ) A 36

(36 ksi)
T18 25.00-20.00 Solid Rou nd 2 1/2 A 36

(36 ksi)
Equ alA ngle L 2x2x1/4 A 57 0-50

(50 ksi)
T19 20.00-15.00 Solid Rou nd 2 1/2 A 36

(36 ksi)
P ipe P 1.5x0.120 (1.5O D ) A 36

(36 ksi)
T20 15.00-10.00 Solid Rou nd 2 1/2 A 36

(36 ksi)
Equ alA ngle L 2x2x3/8 A 57 0-50

(50 ksi)
T21 10.00-5.00 Solid Rou nd 2 1/2 A 36

(36 ksi)
Equ alA ngle L 2x2x3/8 A 36

(36 ksi)
T22 5.00-1.00 Solid Rou nd 2 1/2 A 36

(36 ksi)
P ipe P 1.5x0.120 (1.5O D ) A 36

(36 ksi)

TowerS ec tion Geom etry (cont’d)

Tower
Elevation

ft

Top Girt
Type

Top Girt
Size

Top Girt
Grade

Bottom Girt
Type

Bottom Girt
Size

Bottom Girt
Grade

T1 28 0.00-260.00 P ipe P 1.5x0.120 (1.5O D ) A 36
(36 ksi)

P ipe A 36
(36 ksi)

T14 45.00-40.00 P ipe P 1.5x.120 A 36
(36 ksi)

P ipe A 36
(36 ksi)

T1540.00-35.00 P ipe P 1.5x.120 A 36
(36 ksi)

P ipe A 36
(36 ksi)

T16 35.00-30.00 P ipe P 1.5x.120 A 36
(36 ksi)

P ipe A 36
(36 ksi)

T17 30.00-25.00 P ipe P 1.5x.120 A 36
(36 ksi)

P ipe A 36
(36 ksi)

T22 5.00-1.00 P ipe A 36
(36 ksi)

D ou ble
C hannel

2C 6x 8 .2 A 36
(36 ksi)
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TowerS ec tion Geom etry (cont’d)

Tower
Elevation

ft

No.
of

Mid
Girts

Mid Girt
Type

Mid Girt
Size

Mid Girt
Grade

Horizontal
Type

Horizontal
Size

Horizontal
Grade

T1 28 0.00-260.00 N one FlatB ar A 36
(36 ksi)

P ipe P 1.5x.120 A 36
(36 ksi)

T2 260.00-245.00 N one FlatB ar A 36
(36 ksi)

P ipe P 1.5x.120 A 36
(36 ksi)

T3245.00-240.00 N one FlatB ar A 36
(36 ksi)

P ipe P 1.5x.120 A 36
(36 ksi)

T4 240.00-225.00 N one FlatB ar A 36
(36 ksi)

P ipe P 1.5x.120 A 36
(36 ksi)

T5225.00-18 5.00 N one FlatB ar A 36
(36 ksi)

P ipe P 1.5x.120 A 36
(36 ksi)

T6 18 5.00-17 5.00 N one FlatB ar A 36
(36 ksi)

P ipe P 1.5x.120 A 36
(36 ksi)

T7 17 5.00-155.00 N one FlatB ar A 36
(36 ksi)

P ipe P 1.5x.120 A 36
(36 ksi)

T8 155.00-140.00 N one FlatB ar A 36
(36 ksi)

P ipe P 1.5x.120 A 36
(36 ksi)

T9 140.00-125.00 N one FlatB ar A 36
(36 ksi)

P ipe P 1.5x.120 A 36
(36 ksi)

T10
125.00-100.00

N one FlatB ar A 36
(36 ksi)

P ipe P 1.5x.120 A 36
(36 ksi)

T11 100.00-7 5.00 N one FlatB ar A 36
(36 ksi)

P ipe P 1.5x.120 A 36
(36 ksi)

T12 7 5.00-50.00 N one FlatB ar A 36
(36 ksi)

P ipe P 1.5x.120 A 36
(36 ksi)

T1350.00-45.00 N one FlatB ar A 36
(36 ksi)

P ipe P 1.5x.120 A 36
(36 ksi)

T14 45.00-40.00 N one FlatB ar A 36
(36 ksi)

P ipe P 1.5x.120 A 36
(36 ksi)

T1540.00-35.00 N one FlatB ar A 36
(36 ksi)

P ipe P 1.5x.120 A 36
(36 ksi)

T16 35.00-30.00 N one FlatB ar A 36
(36 ksi)

P ipe P 1.5x.120 A 36
(36 ksi)

T17 30.00-25.00 N one FlatB ar A 36
(36 ksi)

P ipe P 1.5x.120 A 36
(36 ksi)

T18 25.00-20.00 N one FlatB ar A 36
(36 ksi)

P ipe P 1.5x.120 A 36
(36 ksi)

T19 20.00-15.00 N one FlatB ar A 36
(36 ksi)

P ipe P 1.5x.120 A 36
(36 ksi)

T20 15.00-10.00 N one FlatB ar A 36
(36 ksi)

P ipe P 1.5x.120 A 36
(36 ksi)

T21 10.00-5.00 N one FlatB ar A 36
(36 ksi)

P ipe P 1.5x.120 A 36
(36 ksi)

T22 5.00-1.00 N one FlatB ar A 36
(36 ksi)

P ipe P 1.5x.120 A 36
(36 ksi)

TowerS ec tion Geom etry (cont’d)

Tower
Elevation

ft

Gusset
Area

(per face)

ft2

Gusset
Thickness

in

Gusset Grade Adjust. Factor
Af

Adjust.
Factor

Ar

Weight Mult. Double Angle
Stitch Bolt
Spacing

Diagonals
in

Double Angle
Stitch Bolt
Spacing

Horizontals
in

Double Angle
Stitch Bolt
Spacing

Redundants
in
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Tower
Elevation

ft

Gusset
Area

(per face)

ft2

Gusset
Thickness

in

Gusset Grade Adjust. Factor
Af

Adjust.
Factor

Ar

Weight Mult. Double Angle
Stitch Bolt
Spacing

Diagonals
in

Double Angle
Stitch Bolt
Spacing

Horizontals
in

Double Angle
Stitch Bolt
Spacing

Redundants
in

T1
28 0.00-260.00

0.00 0.37 50 A 36
(36 ksi)

1 1 1 36.0000 36.0000 36.0000

T2
260.00-245.00

0.00 0.37 50 A 36
(36 ksi)

1 1 1 36.0000 36.0000 36.0000

T3
245.00-240.00

0.00 0.37 50 A 36
(36 ksi)

1 1 1 36.0000 36.0000 36.0000

T4
240.00-225.00

0.00 0.37 50 A 36
(36 ksi)

1 1 1 36.0000 36.0000 36.0000

T5
225.00-18 5.00

0.00 0.37 50 A 36
(36 ksi)

1 1 1 36.0000 36.0000 36.0000

T6
18 5.00-17 5.00

0.00 0.37 50 A 36
(36 ksi)

1 1 1 36.0000 36.0000 36.0000

T7
17 5.00-155.00

0.00 0.37 50 A 36
(36 ksi)

1 1 1 36.0000 36.0000 36.0000

T8
155.00-140.00

0.00 0.37 50 A 36
(36 ksi)

1 1 1 36.0000 36.0000 36.0000

T9
140.00-125.00

0.00 0.37 50 A 36
(36 ksi)

1 1 1 36.0000 36.0000 36.0000

T10
125.00-100.00

0.00 0.37 50 A 36
(36 ksi)

1 1 1 36.0000 36.0000 36.0000

T11
100.00-7 5.00

0.00 0.37 50 A 36
(36 ksi)

1 1 1 36.0000 36.0000 36.0000

T12
7 5.00-50.00

0.00 0.37 50 A 36
(36 ksi)

1 1 1 36.0000 36.0000 36.0000

T13
50.00-45.00

0.00 0.37 50 A 36
(36 ksi)

1 1 1 36.0000 36.0000 36.0000

T14
45.00-40.00

0.00 0.37 50 A 36
(36 ksi)

1 1 1 36.0000 36.0000 36.0000

T15
40.00-35.00

0.00 0.37 50 A 36
(36 ksi)

1 1 1 36.0000 36.0000 36.0000

T16
35.00-30.00

0.00 0.37 50 A 36
(36 ksi)

1 1 1 36.0000 36.0000 36.0000

T17
30.00-25.00

0.00 0.37 50 A 36
(36 ksi)

1 1 1 36.0000 36.0000 36.0000

T18
25.00-20.00

0.00 0.37 50 A 36
(36 ksi)

1 1 1 36.0000 36.0000 36.0000

T19
20.00-15.00

0.00 0.37 50 A 36
(36 ksi)

1 1 1 36.0000 36.0000 36.0000

T20
15.00-10.00

0.00 0.37 50 A 36
(36 ksi)

1 1 1 36.0000 36.0000 36.0000

T21 10.00-5.00 0.00 0.37 50 A 36
(36 ksi)

1 1 1 36.0000 36.0000 36.0000

T22 5.00-1.00 0.00 0.37 50 A 36
(36 ksi)

1 1 1 36.0000 36.0000 36.0000

TowerS ec tion Geom etry (cont’d)

K Factors1

Tower
Elevation

ft

Calc
K

Single
Angles

Calc
K

Solid
Rounds

Legs X
Brace
Diags

X
Y

K
Brace
Diags

X
Y

Single
Diags

X
Y

Girts

X
Y

Horiz.

X
Y

Sec.
Horiz.

X
Y

Inner
Brace

X
Y

T1
28 0.00-260.00

Y es Y es 1 1
1

1
1

1
1

1
1

1
1

1
1

1
1
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K Factors1

Tower
Elevation

ft

Calc
K

Single
Angles

Calc
K

Solid
Rounds

Legs X
Brace
Diags

X
Y

K
Brace
Diags

X
Y

Single
Diags

X
Y

Girts

X
Y

Horiz.

X
Y

Sec.
Horiz.

X
Y

Inner
Brace

X
Y

T2
260.00-245.00

Y es Y es 1 1
1

1
1

1
1

1
1

1
1

1
1

1
1

T3
245.00-240.00

Y es Y es 1 1
1

1
1

1
1

1
1

1
1

1
1

1
1

T4
240.00-225.00

Y es Y es 1 1
1

1
1

1
1

1
1

1
1

1
1

1
1

T5
225.00-18 5.00

Y es Y es 1 1
1

1
1

1
1

1
1

1
1

1
1

1
1

T6
18 5.00-17 5.00

Y es Y es 1 1
1

1
1

1
1

1
1

1
1

1
1

1
1

T7
17 5.00-155.00

Y es Y es 1 1
1

1
1

1
1

1
1

1
1

1
1

1
1

T8
155.00-140.00

Y es Y es 1 1
1

1
1

1
1

1
1

1
1

1
1

1
1

T9
140.00-125.00

Y es Y es 1 1
1

1
1

1
1

1
1

1
1

1
1

1
1

T10
125.00-100.00

Y es Y es 1 1
1

1
1

1
1

1
1

1
1

1
1

1
1

T11
100.00-7 5.00

Y es Y es 1 1
1

1
1

1
1

1
1

1
1

1
1

1
1

T12
7 5.00-50.00

Y es Y es 1 1
1

1
1

1
1

1
1

1
1

1
1

1
1

T13
50.00-45.00

Y es Y es 1 1
1

1
1

1
1

1
1

1
1

1
1

1
1

T14
45.00-40.00

Y es Y es 1 1
1

1
1

1
1

1
1

1
1

1
1

1
1

T15
40.00-35.00

Y es Y es 1 1
1

1
1

1
1

1
1

1
1

1
1

1
1

T16
35.00-30.00

Y es Y es 1 1
1

1
1

1
1

1
1

1
1

1
1

1
1

T17
30.00-25.00

Y es Y es 1 1
1

1
1

1
1

1
1

1
1

1
1

1
1

T18
25.00-20.00

Y es Y es 1 1
1

1
1

1
1

1
1

1
1

1
1

1
1

T19
20.00-15.00

Y es Y es 1 1
1

1
1

1
1

1
1

1
1

1
1

1
1

T20
15.00-10.00

Y es Y es 1 1
1

1
1

1
1

1
1

1
1

1
1

1
1

T21
10.00-5.00

Y es Y es 1 1
1

1
1

1
1

1
1

1
1

1
1

1
1

T22 5.00-1.00 Y es Y es 1 1
1

1
1

1
1

1
1

1
1

1
1

1
1

1Note: K factors are applied to member segment lengths. K-braces without inner supporting members will have the K factor in the out-of-plane direction applied to
the overall length.

TowerS ec tion Geom etry (cont’d)
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Tower
Elevation

ft

Leg Diagonal Top Girt Bottom Girt Mid Girt Long Horizontal Short Horizontal

Net Width
Deduct

in

U Net Width
Deduct

in

U Net Width
Deduct

in

U Net
Width

Deduct
in

U Net
Width

Deduct
in

U Net
Width

Deduct
in

U Net
Width

Deduct
in

U

T1
28 0.00-260.00

0.0000 1 0.0000 0.7 5 0.0000 0.7 5 0.0000 0.7 5 0.0000 0.7 5 0.0000 0.7 5 0.0000 0.7 5

T2
260.00-245.00

0.0000 1 0.0000 0.7 5 0.0000 0.7 5 0.0000 0.7 5 0.0000 0.7 5 0.0000 0.7 5 0.0000 0.7 5

T3
245.00-240.00

0.0000 1 0.0000 0.7 5 0.0000 0.7 5 0.0000 0.7 5 0.0000 0.7 5 0.0000 0.7 5 0.0000 0.7 5

T4
240.00-225.00

0.0000 1 0.0000 0.7 5 0.0000 0.7 5 0.0000 0.7 5 0.0000 0.7 5 0.0000 0.7 5 0.0000 0.7 5

T5
225.00-18 5.00

0.0000 1 0.0000 0.7 5 0.0000 0.7 5 0.0000 0.7 5 0.0000 0.7 5 0.0000 0.7 5 0.0000 0.7 5

T6
18 5.00-17 5.00

0.0000 1 0.0000 0.7 5 0.0000 0.7 5 0.0000 0.7 5 0.0000 0.7 5 0.0000 0.7 5 0.0000 0.7 5

T7
17 5.00-155.00

0.0000 1 0.0000 0.7 5 0.0000 0.7 5 0.0000 0.7 5 0.0000 0.7 5 0.0000 0.7 5 0.0000 0.7 5

T8
155.00-140.00

0.0000 1 0.0000 0.7 5 0.0000 0.7 5 0.0000 0.7 5 0.0000 0.7 5 0.0000 0.7 5 0.0000 0.7 5

T9
140.00-125.00

0.0000 1 0.0000 0.7 5 0.0000 0.7 5 0.0000 0.7 5 0.0000 0.7 5 0.0000 0.7 5 0.0000 0.7 5

T10
125.00-100.00

0.0000 1 0.0000 0.7 5 0.0000 0.7 5 0.0000 0.7 5 0.0000 0.7 5 0.0000 0.7 5 0.0000 0.7 5

T11
100.00-7 5.00

0.0000 1 0.0000 0.7 5 0.0000 0.7 5 0.0000 0.7 5 0.0000 0.7 5 0.0000 0.7 5 0.0000 0.7 5

T12
7 5.00-50.00

0.0000 1 0.0000 0.7 5 0.0000 0.7 5 0.0000 0.7 5 0.0000 0.7 5 0.0000 0.7 5 0.0000 0.7 5

T13
50.00-45.00

0.0000 1 0.0000 0.7 5 0.0000 0.7 5 0.0000 0.7 5 0.0000 0.7 5 0.0000 0.7 5 0.0000 0.7 5

T14
45.00-40.00

0.0000 1 0.0000 0.7 5 0.0000 0.7 5 0.0000 0.7 5 0.0000 0.7 5 0.0000 0.7 5 0.0000 0.7 5

T15
40.00-35.00

0.0000 1 0.0000 0.7 5 0.0000 0.7 5 0.0000 0.7 5 0.0000 0.7 5 0.0000 0.7 5 0.0000 0.7 5

T16
35.00-30.00

0.0000 1 0.0000 0.7 5 0.0000 0.7 5 0.0000 0.7 5 0.0000 0.7 5 0.0000 0.7 5 0.0000 0.7 5

T17
30.00-25.00

0.0000 1 0.0000 0.7 5 0.0000 0.7 5 0.0000 0.7 5 0.0000 0.7 5 0.0000 0.7 5 0.0000 0.7 5

T18
25.00-20.00

0.0000 1 0.0000 0.7 5 0.0000 0.7 5 0.0000 0.7 5 0.0000 0.7 5 0.0000 0.7 5 0.0000 0.7 5

T19
20.00-15.00

0.0000 1 0.0000 0.7 5 0.0000 0.7 5 0.0000 0.7 5 0.0000 0.7 5 0.0000 0.7 5 0.0000 0.7 5

T20
15.00-10.00

0.0000 1 0.0000 0.7 5 0.0000 0.7 5 0.0000 0.7 5 0.0000 0.7 5 0.0000 0.7 5 0.0000 0.7 5

T21 10.00-5.00 0.0000 1 0.0000 0.7 5 0.0000 0.7 5 0.0000 0.7 5 0.0000 0.7 5 0.0000 0.7 5 0.0000 0.7 5
T22 5.00-1.00 0.0000 1 0.0000 0.7 5 0.0000 0.7 5 0.0000 0.7 5 0.0000 0.7 5 0.0000 0.7 5 0.0000 0.7 5

TowerS ec tion Geom etry (cont’d)

Tower
Elevation

ft

Leg
Connection

Type

Leg Diagonal Top Girt Bottom Girt Mid Girt Long Horizontal Short Horizontal

Bolt Size
in

No. Bolt Size
in

No. Bolt Size
in

No. Bolt Size
in

No. Bolt Size
in

No. Bolt Size
in

No. Bolt Size
in

No.

T1
28 0.00-260.00

Flange 0.5000
A 325N

3 0.6250
A 325N

1 0.6250
A 325N

1 0.6250
A 325N

0 0.6250
A 325N

0 0.6250
A 325N

1 0.6250
A 325N

0
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Tower
Elevation

ft

Leg
Connection

Type

Leg Diagonal Top Girt Bottom Girt Mid Girt Long Horizontal Short Horizontal

Bolt Size
in

No. Bolt Size
in

No. Bolt Size
in

No. Bolt Size
in

No. Bolt Size
in

No. Bolt Size
in

No. Bolt Size
in

No.

T2
260.00-245.00

Flange 0.5000
A 325N

3 0.6250
A 325N

1 0.6250
A 325N

0 0.6250
A 325N

0 0.6250
A 325N

0 0.6250
A 325N

1 0.6250
A 325N

0

T3
245.00-240.00

Flange 0.5000
A 325N

3 0.6250
A 325N

1 0.6250
A 325N

0 0.6250
A 325N

0 0.6250
A 325N

0 0.6250
A 325N

1 0.6250
A 325N

0

T4
240.00-225.00

Flange 0.5000
A 325N

3 0.6250
A 325N

1 0.6250
A 325N

0 0.6250
A 325N

0 0.6250
A 325N

0 0.6250
A 325N

1 0.6250
A 325N

0

T5
225.00-18 5.00

Flange 0.5000
A 325N

3 0.6250
A 325N

1 0.6250
A 325N

0 0.6250
A 325N

0 0.6250
A 325N

0 0.6250
A 325N

1 0.6250
A 325N

0

T6
18 5.00-17 5.00

Flange 0.5000
A 325N

3 0.6250
A 325N

1 0.6250
A 325N

0 0.6250
A 325N

0 0.6250
A 325N

0 0.6250
A 325N

1 0.6250
A 325N

0

T7
17 5.00-155.00

Flange 0.5000
A 325N

3 0.6250
A 325N

1 0.6250
A 325N

0 0.6250
A 325N

0 0.6250
A 325N

0 0.6250
A 325N

1 0.6250
A 325N

0

T8
155.00-140.00

Flange 0.5000
A 325N

3 0.6250
A 325N

1 0.6250
A 325N

0 0.6250
A 325N

0 0.6250
A 325N

0 0.6250
A 325N

1 0.6250
A 325N

0

T9
140.00-125.00

Flange 0.5000
A 325N

3 0.6250
A 325N

1 0.6250
A 325N

0 0.6250
A 325N

0 0.6250
A 325N

0 0.6250
A 325N

1 0.6250
A 325N

0

T10
125.00-100.00

Flange 0.5000
A 325N

3 0.6250
A 325N

1 0.6250
A 325N

0 0.6250
A 325N

0 0.6250
A 325N

0 0.6250
A 325N

1 0.6250
A 325N

0

T11
100.00-7 5.00

Flange 0.5000
A 325N

3 0.6250
A 325N

1 0.6250
A 325N

0 0.6250
A 325N

0 0.6250
A 325N

0 0.6250
A 325N

1 0.6250
A 325N

0

T12
7 5.00-50.00

Flange 0.5000
A 325N

3 0.6250
A 325N

1 0.6250
A 325N

0 0.6250
A 325N

0 0.6250
A 325N

0 0.6250
A 325N

1 0.6250
A 325N

0

T13
50.00-45.00

Flange 0.5000
A 325N

0 0.6250
A 325N

1 0.6250
A 325N

0 0.0000
A 325N

0 0.6250
A 325N

0 0.6250
A 325N

1 0.6250
A 325N

0

T14
45.00-40.00

Flange 0.5000
A 325N

0 0.6250
A 325N

1 0.6250
A 325N

1 0.0000
A 325N

0 0.6250
A 325N

0 0.6250
A 325N

1 0.6250
A 325N

0

T15
40.00-35.00

Flange 0.5000
A 325N

0 0.6250
A 325N

1 0.6250
A 325N

1 0.0000
A 325N

0 0.6250
A 325N

0 0.6250
A 325N

1 0.6250
A 325N

0

T16
35.00-30.00

Flange 0.5000
A 325N

0 0.6250
A 325N

1 0.6250
A 325N

1 0.0000
A 325N

0 0.6250
A 325N

0 0.6250
A 325N

1 0.6250
A 325N

0

T17
30.00-25.00

Flange 0.5000
A 325N

3 0.6250
A 325N

1 0.6250
A 325N

1 0.6250
A 325N

0 0.6250
A 325N

0 0.6250
A 325N

1 0.6250
A 325N

0

T18
25.00-20.00

Flange 0.5000
A 325N

0 0.6250
A 325N

1 0.6250
A 325N

0 0.0000
A 325N

0 0.6250
A 325N

0 0.6250
A 325N

1 0.6250
A 325N

0

T19
20.00-15.00

Flange 0.5000
A 325N

0 0.6250
A 325N

1 0.6250
A 325N

0 0.0000
A 325N

0 0.6250
A 325N

0 0.6250
A 325N

1 0.6250
A 325N

0

T20
15.00-10.00

Flange 0.5000
A 325N

0 0.6250
A 325N

1 0.6250
A 325N

0 0.0000
A 325N

0 0.6250
A 325N

0 0.6250
A 325N

1 0.6250
A 325N

0

T21 10.00-5.00 Flange 0.5000
A 325N

0 0.6250
A 325N

1 0.6250
A 325N

0 0.0000
A 325N

0 0.6250
A 325N

0 0.6250
A 325N

1 0.6250
A 325N

0

T22 5.00-1.00 Flange 0.5000
A 325N

3 0.6250
A 325N

1 0.6250
A 325N

0 0.6250
A 325N

0 0.6250
A 325N

0 0.6250
A 325N

1 0.6250
A 325N

0

Gu y D ata

Guy
Elevation

ft

Guy
Grade

Guy
Size

Initial
Tension

K

% Guy
Modulus

ksi

Guy
Weight

plf

Lu

ft

Anchor
Radius

ft

Anchor
Azimuth

Adj.
°

Anchor
Elevation

ft

End
Fitting

Efficiency
%

250 EH S A
B
C

3/4
3/4
3/4

4.66
4.66
4.66

8 %
8 %
8 %

19000
19000
19000

1.155
1.155
1.155

28 4.7 2
28 4.7 2
28 4.7 2

140.00
140.00
140.00

0.0000
0.0000
0.0000

0.00
0.00
0.00

100%
100%
100%
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155 EH S A
B
C

7 /8
7 /8
7 /8

6.38
6.38
6.38

8 %
8 %
8 %

19000
19000
19000

1.58 1
1.58 1
1.58 1

20 7 .18
20 7 .18
20 7 .18

140.00
140.00
140.00

0.0000
0.0000
0.0000

0.00
0.00
0.00

100%
100%
100%

7 5 EH S A
B
C

9/16
9/16
9/16

4.90
4.90
4.90

14%
14%
14%

21000
21000
21000

0.67 1
0.67 1
0.67 1

156.61
156.61
156.61

140.00
140.00
140.00

0.0000
0.0000
0.0000

0.00
0.00
0.00

100%
100%
100%

Gu y D ata(cont’d)

Guy
Elevation

ft

Mount
Type

Torque-Arm
Spread

ft

Torque-Arm
Leg Angle

°

Torque-Arm
Style

Torque-Arm
Grade

Torque-Arm
Type

Torque-Arm Size

250 Torqu e A rm 12.00 30.0000 B atEar A 36
(36 ksi)

D ou ble A ngle 2L 3x3x1/4x3/8
2L 2 1/2x2x3/16x3/8

155 C orner
7 5 C orner

Gu y D ata (cont’d)

Guy
Elevation

ft

Diagonal
Grade

Diagonal
Type

Upper Diagonal
Size

Lower Diagonal
Size

Is
Strap.

Pull-Off
Grade

Pull-Off Type Pull-Off Size

250.00 A 57 2-50
(50 ksi)

Solid Rou nd N o A 36
(36 ksi)

D ou ble A ngle 2L 2x2x3/16x3/8

155.00 A 57 2-50
(50 ksi)

Solid Rou nd N o A 36
(36 ksi)

D ou ble Equ al
A ngle

2L 2x2x3/16x3/8

7 5.00 A 57 2-50
(50 ksi)

Solid Rou nd N o A 36
(36 ksi)

D ou ble Equ al
A ngle

2L 2x2x3/16x3/8

Gu y D ata (cont’d)

Guy
Elevation

ft

Cable
Weight

A
K

Cable
Weight

B
K

Cable
Weight

C
K

Cable
Weight

D
K

Tower
Intercept

A
ft

Tower
Intercept

B
ft

Tower
Intercept

C
ft

Tower
Intercept

D
ft

250 0.33 0.33 0.33 9.7 4
5.4 sec/pu lse

9.7 4
5.4 sec/pu lse

9.7 4
5.4 sec/pu lse

155 0.33 0.33 0.33 5.23
3.9 sec/pu lse

5.23
3.9 sec/pu lse

5.23
3.9 sec/pu lse

7 5 0.11 0.11 0.11 1.67
2.2 sec/pu lse

1.67
2.2 sec/pu lse

1.67
2.2 sec/pu lse

Gu y D ata (cont’d)

Torque Arm Pull Off Diagonal
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Guy
Elevation

ft

Calc
K

Single
Angles

Calc
K

Solid
Rounds

Kx Ky Kx Ky Kx Ky

250 Y es N o 0.8 3 0.8 3 1 1 1 1
155 N o N o 1 1 1 1
7 5 N o N o 1 1 1 1

Gu y D ata (cont’d)

Torque-Arm Pull Off Diagonal
Guy

Elevation
ft

Bolt Size
in

Number Net Width
Deduct

in

U Bolt Size
in

Number Net Width
Deduct

in

U Bolt Size
in

Number Net Width
Deduct

in

U

250 0.0000
A 325N

0 0.0000 1 0.6250
A 325N

3 0.0000 0.7 5 0.6250
A 325N

0 0.0000 0.7 5

155 0.6250
A 325N

0 0.0000 0.7 5 0.6250
A 325N

1 0.0000 0.7 5 0.6250
A 325N

0 0.0000 0.7 5

7 5 0.6250
A 325N

0 0.0000 0.7 5 0.6250
A 325N

1 0.0000 0.7 5 0.6250
A 325N

0 0.0000 0.7 5

Gu y P ressu res

Guy
Elevation

ft

Guy
Location

z

ft

qz

psf

qz

Ice
psf

Ice
Thickness

in
250 A

B
C

125.00
125.00
125.00

21
21
21

6
6
6

1.7 137
1.7 137
1.7 137

155 A
B
C

7 7 .50
7 7 .50
7 7 .50

18
18
18

5
5
5

1.6337
1.6337
1.6337

7 5 A
B
C

37 .50
37 .50
37 .50

15
15
15

4
4
4

1.5193
1.5193
1.5193

Feed L ine/L inearA ppu rtenanc es -Entered A s Rou nd O rFlat

Description Face
or

Leg

Allow
Shield

Component
Type

Placement

ft

Face
Offset

in

Lateral
Offset

(Frac FW)

# #
Per

Row

Clear
Spacing

in

Width or
Diameter

in

Perimeter

in

Weight

plf
C limbing
L ad d er

A N o A f (C aA a) 28 0.00 -1.00 -3.0000 0 1 1 0.5000 2.5000 7 .90

Safety L ine
3/8

A N o A r(C aA a) 28 0.00 -1.00 -3.0000 0 1 1 0.37 50 0.37 50 0.22

Feed line
L ad d er(A f)2''

A N o A f (C aA a) 28 0.00 -1.00 0.0000 0 1 1 2.0000 2.0000 6.30

Feed line
L ad d er(A f)2''

B N o A f (C aA a) 28 0.00 -1.00 0.0000 0 1 1 2.0000 2.0000 6.30

Feed line
L ad d er(A f)2''

C N o A f (C aA a) 101.00 -1.00 0.0000 0 1 1 2.0000 2.0000 6.30

* * *
(18 )1-5/8 ''(1) A N o A r(C aA a) 18 1.50 -1.00 0.0000 0 19 11 0.5000 1.98 00 1.04
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Description Face
or

Leg

Allow
Shield

Component
Type

Placement

ft

Face
Offset

in

Lateral
Offset

(Frac FW)

# #
Per

Row

Clear
Spacing

in

Width or
Diameter

in

Perimeter

in

Weight

plf
1-5/8 ''Fiber

* * *
7 /8 B N o A r(C aA a) 250.00 -1.00 4.0000 -0.4 3 2 0.5000 1.1100 0.54
7 /8 B N o A r(C aA a) 268 .50 -250.00 4.0000 -0.4 1 1 0.5000 1.1100 0.54
* * *

E W 65 C N o A r(C aA a) 93.00 -1.00 0.0000 0.1 3 3 0.5000 1.47 61 0.49
EW 65 C N o A r(C aA a) 96.50 -93.00 0.0000 0.1 2 2 0.5000 1.47 61 0.49
EW 65 C N o A r(C aA a) 97 .50 -96.50 0.0000 0.1 1 1 0.5000 1.47 61 0.49

* * *
A L 5-50(7 /8 '') C N o A r(C aA a) 96.50 -1.00 0.0000 -0.1 4 4 0.5000 1.1000 0.26
A L 5-50(7 /8 '') C N o A r(C aA a) 125.00 -96.50 0.0000 -0.1 2 2 0.5000 1.1000 0.26
A L 5-50(7 /8 '') C N o A r(C aA a) 129.00 -125.00 0.0000 -0.1 1 1 0.5000 1.1000 0.26

* * *
3/8 '' C N o A r(C aA a) 130.00 -1.00 0.0000 -0.3 2 2 0.37 50 0.37 50 0.18
3/8 '' C N o A r(C aA a) 135.00 -130.00 0.0000 -0.3 1 1 0.37 50 0.37 50 0.18
* * *
1/2'' C N o A r(C aA a) 96.50 -1.00 0.0000 -0.25 1 1 0.5000 0.58 00 0.25
* * *
3/8 '' C N o A r(C aA a) 28 0.00 -1.00 0.0000 0.25 1 1 0.37 50 0.37 50 0.18
* * *

Feed L ine/L inearA ppu rtenanc es -Entered A s A rea

Description Face
or

Leg

Allow
Shield

Component
Type

Placement

ft

Total
Number

CAAA

ft2/ft

Weight

plf
* * *

Feed L ine/L inearA ppu rtenanc es S ec tion A reas

Tower
Section

Tower
Elevation

ft

Face AR

ft2

AF

ft2

CAAA

In Face
ft2

CAAA

Out Face
ft2

Weight

K
T1 28 0.00-260.00 A

B
C

0.000
0.000
0.000

0.000
0.000
0.000

15.7 50
7 .610
0.7 50

0.000
0.000
0.000

0.29
0.13
0.00

T2 260.00-245.00 A
B
C

0.000
0.000
0.000

0.000
0.000
0.000

11.8 13
7 .7 7 5
0.563

0.000
0.000
0.000

0.22
0.11
0.00

T3 245.00-240.00 A
B
C

0.000
0.000
0.000

0.000
0.000
0.000

3.938
3.332
0.18 8

0.000
0.000
0.000

0.0 7
0.04
0.00

T4 240.00-225.00 A
B
C

0.000
0.000
0.000

0.000
0.000
0.000

11.8 13
9.995
0.563

0.000
0.000
0.000

0.22
0.12
0.00

T5 225.00-18 5.00 A
B
C

0.000
0.000
0.000

0.000
0.000
0.000

31.500
26.653
1.500

0.000
0.000
0.000

0.58
0.32
0.01

T6 18 5.00-17 5.00 A
B
C

0.000
0.000
0.000

0.000
0.000
0.000

32.328
6.663
0.37 5

0.000
0.000
0.000

0.27
0.0 8
0.00

T7 17 5.00-155.00 A
B
C

0.000
0.000
0.000

0.000
0.000
0.000

90.990
13.327
0.7 50

0.000
0.000
0.000

0.68
0.16
0.00
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Tower
Section

Tower
Elevation

ft

Face AR

ft2

AF

ft2

CAAA

In Face
ft2

CAAA

Out Face
ft2

Weight

K
T8 155.00-140.00 A

B
C

0.000
0.000
0.000

0.000
0.000
0.000

68 .243
9.995
0.563

0.000
0.000
0.000

0.51
0.12
0.00

T9 140.00-125.00 A
B
C

0.000
0.000
0.000

0.000
0.000
0.000

68 .243
9.995
1.565

0.000
0.000
0.000

0.51
0.12
0.01

T10 125.00-100.00 A
B
C

0.000
0.000
0.000

0.000
0.000
0.000

113.7 38
16.658
8 .646

0.000
0.000
0.000

0.8 5
0.20
0.03

T11 100.00-7 5.00 A
B
C

0.000
0.000
0.000

0.000
0.000
0.000

113.7 38
16.658
31.7 29

0.000
0.000
0.000

0.8 5
0.20
0.23

T12 7 5.00-50.00 A
B
C

0.000
0.000
0.000

0.000
0.000
0.000

113.7 38
16.658
34.667

0.000
0.000
0.000

0.8 5
0.20
0.24

T13 50.00-45.00 A
B
C

0.000
0.000
0.000

0.000
0.000
0.000

22.7 47
3.332
6.933

0.000
0.000
0.000

0.17
0.04
0.05

T14 45.00-40.00 A
B
C

0.000
0.000
0.000

0.000
0.000
0.000

22.7 47
3.332
6.933

0.000
0.000
0.000

0.17
0.04
0.05

T15 40.00-35.00 A
B
C

0.000
0.000
0.000

0.000
0.000
0.000

22.7 47
3.332
6.933

0.000
0.000
0.000

0.17
0.04
0.05

T16 35.00-30.00 A
B
C

0.000
0.000
0.000

0.000
0.000
0.000

22.7 47
3.332
6.933

0.000
0.000
0.000

0.17
0.04
0.05

T17 30.00-25.00 A
B
C

0.000
0.000
0.000

0.000
0.000
0.000

22.7 47
3.332
6.933

0.000
0.000
0.000

0.17
0.04
0.05

T18 25.00-20.00 A
B
C

0.000
0.000
0.000

0.000
0.000
0.000

22.7 47
3.332
6.933

0.000
0.000
0.000

0.17
0.04
0.05

T19 20.00-15.00 A
B
C

0.000
0.000
0.000

0.000
0.000
0.000

22.7 47
3.332
6.933

0.000
0.000
0.000

0.17
0.04
0.05

T20 15.00-10.00 A
B
C

0.000
0.000
0.000

0.000
0.000
0.000

22.7 47
3.332
6.933

0.000
0.000
0.000

0.17
0.04
0.05

T21 10.00-5.00 A
B
C

0.000
0.000
0.000

0.000
0.000
0.000

22.7 47
3.332
6.933

0.000
0.000
0.000

0.17
0.04
0.05

T22 5.00-1.00 A
B
C

0.000
0.000
0.000

0.000
0.000
0.000

18 .198
2.665
5.547

0.000
0.000
0.000

0.14
0.03
0.04

Feed L ine/L inearA ppu rtenanc es S ec tion A reas -W ith Ic e

Tower
Section

Tower
Elevation

ft

Face
or

Leg

Ice
Thickness

in

AR

ft2

AF

ft2

CAAA

In Face
ft2

CAAA

Out Face
ft2

Weight

K
T1 28 0.00-260.00 A

B
C

1.8 51 0.000
0.000
0.000

0.000
0.000
0.000

37 .960
18 .160
8 .153

0.000
0.000
0.000

0.8 5
0.40
0.10

T2 260.00-245.00 A
B
C

1.8 39 0.000
0.000
0.000

0.000
0.000
0.000

28 .359
20.957
6.0 7 8

0.000
0.000
0.000

0.63
0.39
0.0 8

T3 245.00-240.00 A 1.8 31 0.000 0.000 9.431 0.000 0.21



ttnnxx TToowweerr
Job

Waterbury 2, CT04877-A-23

P age

15 of 42

FD H V elocitel
6521 Meridien Drive, Suite 107

P rojec t

16FAZL1400

D ate

16:11:28 08/03/16

Raleigh, North Carolina 27616
Phone: 9197551012
FAX: 9197551031

C lient

SBA Network Services, Inc.
D esigned by

MLayden

Tower
Section

Tower
Elevation

ft

Face
or

Leg

Ice
Thickness

in

AR

ft2

AF

ft2

CAAA

In Face
ft2

CAAA

Out Face
ft2

Weight

K
B
C

0.000
0.000

0.000
0.000

9.139
2.019

0.000
0.000

0.15
0.03

T4 240.00-225.00 A
B
C

1.8 23 0.000
0.000
0.000

0.000
0.000
0.000

28 .223
27 .353
6.033

0.000
0.000
0.000

0.63
0.45
0.0 8

T5 225.00-18 5.00 A
B
C

1.8 01 0.000
0.000
0.000

0.000
0.000
0.000

7 4.7 14
7 2.436
15.905

0.000
0.000
0.000

1.65
1.18
0.20

T6 18 5.00-17 5.00 A
B
C

1.7 7 7 0.000
0.000
0.000

0.000
0.000
0.000

44.032
17 .98 0
3.930

0.000
0.000
0.000

0.94
0.29
0.05

T7 17 5.00-155.00 A
B
C

1.7 62 0.000
0.000
0.000

0.000
0.000
0.000

115.238
35.7 90
7 .7 98

0.000
0.000
0.000

2.43
0.58
0.10

T8 155.00-140.00 A
B
C

1.7 42 0.000
0.000
0.000

0.000
0.000
0.000

8 6.162
26.67 9
5.7 8 9

0.000
0.000
0.000

1.8 0
0.43
0.0 7

T9 140.00-125.00 A
B
C

1.7 24 0.000
0.000
0.000

0.000
0.000
0.000

8 5.909
26.525
12.430

0.000
0.000
0.000

1.7 9
0.42
0.15

T10 125.00-100.00 A
B
C

1.696 0.000
0.000
0.000

0.000
0.000
0.000

142.549
43.8 21
52.117

0.000
0.000
0.000

2.95
0.69
0.49

T11 100.00-7 5.00 A
B
C

1.654 0.000
0.000
0.000

0.000
0.000
0.000

141.597
43.239

109.18 2

0.000
0.000
0.000

2.90
0.68
1.35

T12 7 5.00-50.00 A
B
C

1.599 0.000
0.000
0.000

0.000
0.000
0.000

140.360
42.48 1

114.334

0.000
0.000
0.000

2.8 3
0.66
1.38

T13 50.00-45.00 A
B
C

1.556 0.000
0.000
0.000

0.000
0.000
0.000

27 .8 7 6
8 .37 6

22.515

0.000
0.000
0.000

0.56
0.13
0.27

T14 45.00-40.00 A
B
C

1.538 0.000
0.000
0.000

0.000
0.000
0.000

27 .7 99
8 .329

22.37 6

0.000
0.000
0.000

0.55
0.13
0.26

T15 40.00-35.00 A
B
C

1.519 0.000
0.000
0.000

0.000
0.000
0.000

27 .7 12
8 .27 6

22.221

0.000
0.000
0.000

0.55
0.13
0.26

T16 35.00-30.00 A
B
C

1.498 0.000
0.000
0.000

0.000
0.000
0.000

27 .615
8 .216

22.046

0.000
0.000
0.000

0.54
0.12
0.26

T17 30.00-25.00 A
B
C

1.47 3 0.000
0.000
0.000

0.000
0.000
0.000

27 .503
8 .147

21.8 45

0.000
0.000
0.000

0.54
0.12
0.25

T18 25.00-20.00 A
B
C

1.444 0.000
0.000
0.000

0.000
0.000
0.000

27 .37 1
8 .066

21.607

0.000
0.000
0.000

0.53
0.12
0.25

T19 20.00-15.00 A
B
C

1.408 0.000
0.000
0.000

0.000
0.000
0.000

27 .209
7 .967

21.317

0.000
0.000
0.000

0.52
0.12
0.24

T20 15.00-10.00 A
B
C

1.361 0.000
0.000
0.000

0.000
0.000
0.000

26.999
7 .8 38

20.940

0.000
0.000
0.000

0.51
0.11
0.23

T21 10.00-5.00 A
B
C

1.293 0.000
0.000
0.000

0.000
0.000
0.000

26.693
7 .651

20.392

0.000
0.000
0.000

0.50
0.11
0.22

T22 5.00-1.00 A
B
C

1.18 0 0.000
0.000
0.000

0.000
0.000
0.000

20.946
5.8 7 0

15.58 2

0.000
0.000
0.000

0.38
0.0 8
0.16
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Feed L ine C enterofP ressu re

Section Elevation

ft

CPX

in

CPZ

in

CPX

Ice
in

CPZ

Ice
in

T1 28 0.00-260.00 -0.48 39 -0.957 9 -0.8 224 -1.1606
T2 260.00-245.00 -0.3069 -1.167 0 -0.6594 -1.2513
T3 245.00-240.00 -0.2020 -1.618 4 -0.7 025 -1.1223
T4 240.00-225.00 -0.2000 -1.6023 -0.7 003 -1.1222
T5 225.00-18 5.00 -0.2112 -1.6920 -0.7 063 -1.1264
T6 18 5.00-17 5.00 -1.7 658 -1.7 97 1 -1.3046 -1.27 18
T7 17 5.00-155.00 -2.1215 -1.8 450 -1.5151 -1.3229
T8 155.00-140.00 -2.1168 -1.8 409 -1.5168 -1.3247
T9 140.00-125.00 -2.068 0 -1.7 8 31 -1.4063 -1.198 5

T10 125.00-100.00 -1.9457 -1.58 52 -1.2997 -1.0630
T11 100.00-7 5.00 -1.67 93 -0.8 7 7 4 -1.0103 -0.2939
T12 7 5.00-50.00 -1.6543 -0.8 019 -0.98 8 6 -0.2395
T13 50.00-45.00 -1.67 10 -0.8 100 -1.0015 -0.2460
T14 45.00-40.00 -1.6561 -0.8 028 -0.9998 -0.2469
T15 40.00-35.00 -1.67 10 -0.8 100 -1.008 0 -0.2505
T16 35.00-30.00 -1.6561 -0.8 028 -1.007 0 -0.2520
T17 30.00-25.00 -1.67 10 -0.8 100 -1.0165 -0.2563
T18 25.00-20.00 -1.6561 -0.8 028 -1.0169 -0.258 8
T19 20.00-15.00 -1.67 10 -0.8 100 -1.028 8 -0.2647
T20 15.00-10.00 -1.6561 -0.8 028 -1.0326 -0.2696
T21 10.00-5.00 -1.6561 -0.8 028 -1.0461 -0.27 8 9
T22 5.00-1.00 -1.5313 -0.7 422 -0.98 7 9 -0.28 30

S hield ing Fac torKa

Tower
Section

Feed Line
Record No.

Description Feed Line
Segment Elev.

Ka

No Ice
Ka

Ice
T1 1 C limbingL ad d er 260.00 -

28 0.00
0.6000 0.57 69

T1 2 Safety L ine 3/8 260.00 -
28 0.00

0.6000 0.57 69

T1 3 Feed line L ad d er(A f)2" 260.00 -
28 0.00

0.6000 0.57 69

T1 4 Feed line L ad d er(A f)2" 260.00 -
28 0.00

0.6000 0.57 69

T1 10 7 /8 260.00 -
268 .50

0.6000 0.57 69

T1 27 3/8 " 260.00 -
28 0.00

0.6000 0.57 69

T2 1 C limbingL ad d er 245.00 -
260.00

0.6000 0.447 6

T2 2 Safety L ine 3/8 245.00 -
260.00

0.6000 0.447 6

T2 3 Feed line L ad d er(A f)2" 245.00 -
260.00

0.6000 0.447 6

T2 4 Feed line L ad d er(A f)2" 245.00 -
260.00

0.6000 0.447 6

T2 9 7 /8 245.00 -
250.00

0.6000 0.447 6

T2 10 7 /8 250.00 - 0.6000 0.447 6
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Ka

No Ice
Ka

Ice
260.00

T2 27 3/8 " 245.00 -
260.00

0.6000 0.447 6

T3 1 C limbingL ad d er 240.00 -
245.00

0.6000 0.57 24

T3 2 Safety L ine 3/8 240.00 -
245.00

0.6000 0.57 24

T3 3 Feed line L ad d er(A f)2" 240.00 -
245.00

0.6000 0.57 24

T3 4 Feed line L ad d er(A f)2" 240.00 -
245.00

0.6000 0.57 24

T3 9 7 /8 240.00 -
245.00

0.6000 0.57 24

T3 27 3/8 " 240.00 -
245.00

0.6000 0.57 24

T4 1 C limbingL ad d er 225.00 -
240.00

0.6000 0.5692

T4 2 Safety L ine 3/8 225.00 -
240.00

0.6000 0.5692

T4 3 Feed line L ad d er(A f)2" 225.00 -
240.00

0.6000 0.5692

T4 4 Feed line L ad d er(A f)2" 225.00 -
240.00

0.6000 0.5692

T4 9 7 /8 225.00 -
240.00

0.6000 0.5692

T4 27 3/8 " 225.00 -
240.00

0.6000 0.5692

T5 1 C limbingL ad d er 18 5.00 -
225.00

0.6000 0.5948

T5 2 Safety L ine 3/8 18 5.00 -
225.00

0.6000 0.5948

T5 3 Feed line L ad d er(A f)2" 18 5.00 -
225.00

0.6000 0.5948

T5 4 Feed line L ad d er(A f)2" 18 5.00 -
225.00

0.6000 0.5948

T5 9 7 /8 18 5.00 -
225.00

0.6000 0.5948

T5 27 3/8 " 18 5.00 -
225.00

0.6000 0.5948

T6 1 C limbingL ad d er 17 5.00 -
18 5.00

0.6000 0.57 52

T6 2 Safety L ine 3/8 17 5.00 -
18 5.00

0.6000 0.57 52

T6 3 Feed line L ad d er(A f)2" 17 5.00 -
18 5.00

0.6000 0.57 52

T6 4 Feed line L ad d er(A f)2" 17 5.00 -
18 5.00

0.6000 0.57 52

T6 7 (18 )1-5/8 " (1)1-5/8 " Fiber 17 5.00 -
18 1.50

0.6000 0.57 52

T6 9 7 /8 17 5.00 -
18 5.00

0.6000 0.57 52

T6 27 3/8 " 17 5.00 -
18 5.00

0.6000 0.57 52

T7 1 C limbingL ad d er 155.00 -
17 5.00

0.6000 0.58 22

T7 2 Safety L ine 3/8 155.00 -
17 5.00

0.6000 0.58 22

T7 3 Feed line L ad d er(A f)2" 155.00 -
17 5.00

0.6000 0.58 22

T7 4 Feed line L ad d er(A f)2" 155.00 -
17 5.00

0.6000 0.58 22

T7 7 (18 )1-5/8 " (1)1-5/8 " Fiber 155.00 - 0.6000 0.58 22
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Ka

No Ice
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Ice
17 5.00

T7 9 7 /8 155.00 -
17 5.00

0.6000 0.58 22

T7 27 3/8 " 155.00 -
17 5.00

0.6000 0.58 22

T8 1 C limbingL ad d er 140.00 -
155.00

0.6000 0.58 26

T8 2 Safety L ine 3/8 140.00 -
155.00

0.6000 0.58 26

T8 3 Feed line L ad d er(A f)2" 140.00 -
155.00

0.6000 0.58 26

T8 4 Feed line L ad d er(A f)2" 140.00 -
155.00

0.6000 0.58 26

T8 7 (18 )1-5/8 " (1)1-5/8 " Fiber 140.00 -
155.00

0.6000 0.58 26

T8 9 7 /8 140.00 -
155.00

0.6000 0.58 26

T8 27 3/8 " 140.00 -
155.00

0.6000 0.58 26

T9 1 C limbingL ad d er 125.00 -
140.00

0.6000 0.58 7 4

T9 2 Safety L ine 3/8 125.00 -
140.00

0.6000 0.58 7 4

T9 3 Feed line L ad d er(A f)2" 125.00 -
140.00

0.6000 0.58 7 4

T9 4 Feed line L ad d er(A f)2" 125.00 -
140.00

0.6000 0.58 7 4

T9 7 (18 )1-5/8 " (1)1-5/8 " Fiber 125.00 -
140.00

0.6000 0.58 7 4

T9 9 7 /8 125.00 -
140.00

0.6000 0.58 7 4

T9 20 A L 5-50(7 /8 " ) 125.00 -
129.00

0.6000 0.58 7 4

T9 22 3/8 " 125.00 -
130.00

0.6000 0.58 7 4

T9 23 3/8 " 130.00 -
135.00

0.6000 0.58 7 4

T9 27 3/8 " 125.00 -
140.00

0.6000 0.58 7 4

T10 1 C limbingL ad d er 100.00 -
125.00

0.6000 0.6000

T10 2 Safety L ine 3/8 100.00 -
125.00

0.6000 0.6000

T10 3 Feed line L ad d er(A f)2" 100.00 -
125.00

0.6000 0.6000

T10 4 Feed line L ad d er(A f)2" 100.00 -
125.00

0.6000 0.6000

T10 5 Feed line L ad d er(A f)2" 100.00 -
101.00

0.6000 0.6000

T10 7 (18 )1-5/8 " (1)1-5/8 " Fiber 100.00 -
125.00

0.6000 0.6000

T10 9 7 /8 100.00 -
125.00

0.6000 0.6000

T10 17 A L 5-50(7 /8 " ) 100.00 -
125.00

0.6000 0.6000

T10 22 3/8 " 100.00 -
125.00

0.6000 0.6000

T10 27 3/8 " 100.00 -
125.00

0.6000 0.6000

T11 1 C limbingL ad d er 7 5.00 -100.00 0.6000 0.5967
T11 2 Safety L ine 3/8 7 5.00 -100.00 0.6000 0.5967
T11 3 Feed line L ad d er(A f)2" 7 5.00 -100.00 0.6000 0.5967
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Segment Elev.

Ka

No Ice
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Ice
T11 4 Feed line L ad d er(A f)2" 7 5.00 -100.00 0.6000 0.5967
T11 5 Feed line L ad d er(A f)2" 7 5.00 -100.00 0.6000 0.5967
T11 7 (18 )1-5/8 " (1)1-5/8 " Fiber 7 5.00 -100.00 0.6000 0.5967
T11 9 7 /8 7 5.00 -100.00 0.6000 0.5967
T11 12 EW 65 7 5.00 -93.00 0.6000 0.5967
T11 13 EW 65 93.00 -96.50 0.6000 0.5967
T11 14 EW 65 96.50 -97 .50 0.6000 0.5967
T11 16 A L 5-50(7 /8 " ) 7 5.00 -96.50 0.6000 0.5967
T11 17 A L 5-50(7 /8 " ) 96.50 -100.00 0.6000 0.5967
T11 22 3/8 " 7 5.00 -100.00 0.6000 0.5967
T11 25 1/2" 7 5.00 -96.50 0.6000 0.5967
T11 27 3/8 " 7 5.00 -100.00 0.6000 0.5967
T12 1 C limbingL ad d er 50.00 -7 5.00 0.6000 0.6000
T12 2 Safety L ine 3/8 50.00 -7 5.00 0.6000 0.6000
T12 3 Feed line L ad d er(A f)2" 50.00 -7 5.00 0.6000 0.6000
T12 4 Feed line L ad d er(A f)2" 50.00 -7 5.00 0.6000 0.6000
T12 5 Feed line L ad d er(A f)2" 50.00 -7 5.00 0.6000 0.6000
T12 7 (18 )1-5/8 " (1)1-5/8 " Fiber 50.00 -7 5.00 0.6000 0.6000
T12 9 7 /8 50.00 -7 5.00 0.6000 0.6000
T12 12 EW 65 50.00 -7 5.00 0.6000 0.6000
T12 16 A L 5-50(7 /8 " ) 50.00 -7 5.00 0.6000 0.6000
T12 22 3/8 " 50.00 -7 5.00 0.6000 0.6000
T12 25 1/2" 50.00 -7 5.00 0.6000 0.6000
T12 27 3/8 " 50.00 -7 5.00 0.6000 0.6000
T13 1 C limbingL ad d er 45.00 -50.00 0.6000 0.6000
T13 2 Safety L ine 3/8 45.00 -50.00 0.6000 0.6000
T13 3 Feed line L ad d er(A f)2" 45.00 -50.00 0.6000 0.6000
T13 4 Feed line L ad d er(A f)2" 45.00 -50.00 0.6000 0.6000
T13 5 Feed line L ad d er(A f)2" 45.00 -50.00 0.6000 0.6000
T13 7 (18 )1-5/8 " (1)1-5/8 " Fiber 45.00 -50.00 0.6000 0.6000
T13 9 7 /8 45.00 -50.00 0.6000 0.6000
T13 12 EW 65 45.00 -50.00 0.6000 0.6000
T13 16 A L 5-50(7 /8 " ) 45.00 -50.00 0.6000 0.6000
T13 22 3/8 " 45.00 -50.00 0.6000 0.6000
T13 25 1/2" 45.00 -50.00 0.6000 0.6000
T13 27 3/8 " 45.00 -50.00 0.6000 0.6000
T14 1 C limbingL ad d er 40.00 -45.00 0.6000 0.6000
T14 2 Safety L ine 3/8 40.00 -45.00 0.6000 0.6000
T14 3 Feed line L ad d er(A f)2" 40.00 -45.00 0.6000 0.6000
T14 4 Feed line L ad d er(A f)2" 40.00 -45.00 0.6000 0.6000
T14 5 Feed line L ad d er(A f)2" 40.00 -45.00 0.6000 0.6000
T14 7 (18 )1-5/8 " (1)1-5/8 " Fiber 40.00 -45.00 0.6000 0.6000
T14 9 7 /8 40.00 -45.00 0.6000 0.6000
T14 12 EW 65 40.00 -45.00 0.6000 0.6000
T14 16 A L 5-50(7 /8 " ) 40.00 -45.00 0.6000 0.6000
T14 22 3/8 " 40.00 -45.00 0.6000 0.6000
T14 25 1/2" 40.00 -45.00 0.6000 0.6000
T14 27 3/8 " 40.00 -45.00 0.6000 0.6000
T15 1 C limbingL ad d er 35.00 -40.00 0.6000 0.6000
T15 2 Safety L ine 3/8 35.00 -40.00 0.6000 0.6000
T15 3 Feed line L ad d er(A f)2" 35.00 -40.00 0.6000 0.6000
T15 4 Feed line L ad d er(A f)2" 35.00 -40.00 0.6000 0.6000
T15 5 Feed line L ad d er(A f)2" 35.00 -40.00 0.6000 0.6000
T15 7 (18 )1-5/8 " (1)1-5/8 " Fiber 35.00 -40.00 0.6000 0.6000
T15 9 7 /8 35.00 -40.00 0.6000 0.6000
T15 12 EW 65 35.00 -40.00 0.6000 0.6000
T15 16 A L 5-50(7 /8 " ) 35.00 -40.00 0.6000 0.6000
T15 22 3/8 " 35.00 -40.00 0.6000 0.6000
T15 25 1/2" 35.00 -40.00 0.6000 0.6000
T15 27 3/8 " 35.00 -40.00 0.6000 0.6000
T16 1 C limbingL ad d er 30.00 -35.00 0.6000 0.6000
T16 2 Safety L ine 3/8 30.00 -35.00 0.6000 0.6000
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T16 3 Feed line L ad d er(A f)2" 30.00 -35.00 0.6000 0.6000
T16 4 Feed line L ad d er(A f)2" 30.00 -35.00 0.6000 0.6000
T16 5 Feed line L ad d er(A f)2" 30.00 -35.00 0.6000 0.6000
T16 7 (18 )1-5/8 " (1)1-5/8 " Fiber 30.00 -35.00 0.6000 0.6000
T16 9 7 /8 30.00 -35.00 0.6000 0.6000
T16 12 EW 65 30.00 -35.00 0.6000 0.6000
T16 16 A L 5-50(7 /8 " ) 30.00 -35.00 0.6000 0.6000
T16 22 3/8 " 30.00 -35.00 0.6000 0.6000
T16 25 1/2" 30.00 -35.00 0.6000 0.6000
T16 27 3/8 " 30.00 -35.00 0.6000 0.6000
T17 1 C limbingL ad d er 25.00 -30.00 0.6000 0.6000
T17 2 Safety L ine 3/8 25.00 -30.00 0.6000 0.6000
T17 3 Feed line L ad d er(A f)2" 25.00 -30.00 0.6000 0.6000
T17 4 Feed line L ad d er(A f)2" 25.00 -30.00 0.6000 0.6000
T17 5 Feed line L ad d er(A f)2" 25.00 -30.00 0.6000 0.6000
T17 7 (18 )1-5/8 " (1)1-5/8 " Fiber 25.00 -30.00 0.6000 0.6000
T17 9 7 /8 25.00 -30.00 0.6000 0.6000
T17 12 E W 65 25.00 -30.00 0.6000 0.6000
T17 16 A L 5-50(7 /8 " ) 25.00 -30.00 0.6000 0.6000
T17 22 3/8 " 25.00 -30.00 0.6000 0.6000
T17 25 1/2" 25.00 -30.00 0.6000 0.6000
T17 27 3/8 " 25.00 -30.00 0.6000 0.6000
T18 1 C limbingL ad d er 20.00 -25.00 0.6000 0.6000
T18 2 Safety L ine 3/8 20.00 -25.00 0.6000 0.6000
T18 3 Feed line L ad d er(A f)2" 20.00 -25.00 0.6000 0.6000
T18 4 Feed line L ad d er(A f)2" 20.00 -25.00 0.6000 0.6000
T18 5 Feed line L ad d er(A f)2" 20.00 -25.00 0.6000 0.6000
T18 7 (18 )1-5/8 " (1)1-5/8 " Fiber 20.00 -25.00 0.6000 0.6000
T18 9 7 /8 20.00 -25.00 0.6000 0.6000
T18 12 E W 65 20.00 -25.00 0.6000 0.6000
T18 16 A L 5-50(7 /8 " ) 20.00 -25.00 0.6000 0.6000
T18 22 3/8 " 20.00 -25.00 0.6000 0.6000
T18 25 1/2" 20.00 -25.00 0.6000 0.6000
T18 27 3/8 " 20.00 -25.00 0.6000 0.6000
T19 1 C limbingL ad d er 15.00 -20.00 0.6000 0.6000
T19 2 Safety L ine 3/8 15.00 -20.00 0.6000 0.6000
T19 3 Feed line L ad d er(A f)2" 15.00 -20.00 0.6000 0.6000
T19 4 Feed line L ad d er(A f)2" 15.00 -20.00 0.6000 0.6000
T19 5 Feed line L ad d er(A f)2" 15.00 -20.00 0.6000 0.6000
T19 7 (18 )1-5/8 " (1)1-5/8 " Fiber 15.00 -20.00 0.6000 0.6000
T19 9 7 /8 15.00 -20.00 0.6000 0.6000
T19 12 EW 65 15.00 -20.00 0.6000 0.6000
T19 16 A L 5-50(7 /8 " ) 15.00 -20.00 0.6000 0.6000
T19 22 3/8 " 15.00 -20.00 0.6000 0.6000
T19 25 1/2" 15.00 -20.00 0.6000 0.6000
T19 27 3/8 " 15.00 -20.00 0.6000 0.6000
T20 1 C limbingL ad d er 10.00 -15.00 0.6000 0.6000
T20 2 Safety L ine 3/8 10.00 -15.00 0.6000 0.6000
T20 3 Feed line L ad d er(A f)2" 10.00 -15.00 0.6000 0.6000
T20 4 Feed line L ad d er(A f)2" 10.00 -15.00 0.6000 0.6000
T20 5 Feed line L ad d er(A f)2" 10.00 -15.00 0.6000 0.6000
T20 7 (18 )1-5/8 " (1)1-5/8 " Fiber 10.00 -15.00 0.6000 0.6000
T20 9 7 /8 10.00 -15.00 0.6000 0.6000
T20 12 E W 65 10.00 -15.00 0.6000 0.6000
T20 16 A L 5-50(7 /8 " ) 10.00 -15.00 0.6000 0.6000
T20 22 3/8 " 10.00 -15.00 0.6000 0.6000
T20 25 1/2" 10.00 -15.00 0.6000 0.6000
T20 27 3/8 " 10.00 -15.00 0.6000 0.6000
T21 1 C limbingL ad d er 5.00 -10.00 0.6000 0.6000
T21 2 Safety L ine 3/8 5.00 -10.00 0.6000 0.6000
T21 3 Feed line L ad d er(A f)2" 5.00 -10.00 0.6000 0.6000
T21 4 Feed line L ad d er(A f)2" 5.00 -10.00 0.6000 0.6000
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T21 5 Feed line L ad d er(A f)2" 5.00 -10.00 0.6000 0.6000
T21 7 (18 )1-5/8 " (1)1-5/8 " Fiber 5.00 -10.00 0.6000 0.6000
T21 9 7 /8 5.00 -10.00 0.6000 0.6000
T21 12 EW 65 5.00 -10.00 0.6000 0.6000
T21 16 A L 5-50(7 /8 " ) 5.00 -10.00 0.6000 0.6000
T21 22 3/8 " 5.00 -10.00 0.6000 0.6000
T21 25 1/2" 5.00 -10.00 0.6000 0.6000
T21 27 3/8 " 5.00 -10.00 0.6000 0.6000
T22 1 C limbingL ad d er 1.00 -5.00 0.6000 0.4991
T22 2 Safety L ine 3/8 1.00 -5.00 0.6000 0.4991
T22 3 Feed line L ad d er(A f)2" 1.00 -5.00 0.6000 0.4991
T22 4 Feed line L ad d er(A f)2" 1.00 -5.00 0.6000 0.4991
T22 5 Feed line L ad d er(A f)2" 1.00 -5.00 0.6000 0.4991
T22 7 (18 )1-5/8 " (1)1-5/8 " Fiber 1.00 -5.00 0.6000 0.4991
T22 9 7 /8 1.00 -5.00 0.6000 0.4991
T22 12 EW 65 1.00 -5.00 0.6000 0.4991
T22 16 A L 5-50(7 /8 " ) 1.00 -5.00 0.6000 0.4991
T22 22 3/8 " 1.00 -5.00 0.6000 0.4991
T22 25 1/2" 1.00 -5.00 0.6000 0.4991
T22 27 3/8 " 1.00 -5.00 0.6000 0.4991

D isc rete TowerL oad s

Description Face
or

Leg

Offset
Type

Offsets:
Horz

Lateral
Vert

ft
ft
ft

Azimuth
Adjustment

°

Placement

ft

CAAA

Front

ft2

CAAA

Side

ft2

Weight

K

* * *
B eacon B From L eg 0.00

0.00
0.60

0.0000 28 3.7 0 N o Ice
1/2''Ice
1''Ice

2.00
2.50
3.00

2.00
2.50
3.00

0.02
0.03
0.04

L ightningRod B From L eg 0.00
0.00
2.00

0.0000 28 3.7 0 N o Ice
1/2''Ice
1''Ice

0.50
1.02
1.43

0.50
1.02
1.43

0.01
0.01
0.02

* * *
3.6'x 2.4''P ipe M ou nt A From L eg 1.50

0.00
0.00

0.0000 28 4.00 N o Ice
1/2''Ice
1''Ice

0.65
0.8 6
1.0 7

0.65
0.8 6
1.0 7

0.01
0.02
0.02

(1)1.5'Stand off A From L eg 0.7 5
0.00
0.00

0.0000 28 5.00 N o Ice
1/2''Ice
1''Ice

2.96
4.10
5.24

2.11
2.93
3.7 5

0.10
0.12
0.14

* * *
5'x2.4''P ipe M ou nt A From L eg 4.00

0.00
0.00

0.0000 28 3.00 N o Ice
1/2''Ice
1''Ice

1.21
1.51
1.8 2

1.21
1.51
1.8 2

0.01
0.02
0.03

8 'P latform w/hand rail C N one 0.0000 28 0.50 N o Ice
1/2''Ice
1''Ice

34.8 0
39.90
45.00

34.8 0
39.90
45.00

1.21
1.99
2.7 7

* * *
D C RT-4 C From L eg 0.50

0.00
0.00

0.0000 268 .50 N o Ice
1/2''Ice
1''Ice

16.50
21.90
27 .30

16.50
21.90
27 .30

0.16
0.21
0.26
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Description Face
or

Leg

Offset
Type

Offsets:
Horz

Lateral
Vert

ft
ft
ft

Azimuth
Adjustment

°

Placement

ft

CAAA

Front

ft2

CAAA

Side

ft2

Weight

K

* * *
TD E60 8 2A A From L eg 4.00

0.00
6.00

0.0000 250.00 N o Ice
1/2''Ice
1''Ice

3.38
4.90
6.45

3.38
4.90
6.45

0.02
0.05
0.0 8

(1)4.7 'Stand off A From L eg 0.00
0.00
0.00

0.0000 250.00 N o Ice
1/2''Ice
1''Ice

2.97
4.39
5.8 1

4.03
6.12
8 .21

0.0 7
0.11
0.14

* * *
A IR 32 A From L eg 3.00

0.00
0.00

0.0000 18 2.00 N o Ice
1/2''Ice
1''Ice

5.8 0
6.16
6.52

4.41
4.7 5
5.10

0.11
0.15
0.20

A IR 32 B From L eg 3.00
0.00
0.00

0.0000 18 2.00 N o Ice
1/2''Ice
1''Ice

5.8 0
6.16
6.52

4.41
4.7 5
5.10

0.11
0.15
0.20

A IR 32 C From L eg 3.00
0.00
0.00

0.0000 18 2.00 N o Ice
1/2''Ice
1''Ice

5.8 0
6.16
6.52

4.41
4.7 5
5.10

0.11
0.15
0.20

RRUS 11 (B and 12)(55lb) A From L eg 3.00
0.00
0.00

0.0000 18 2.00 N o Ice
1/2''Ice
1''Ice

2.52
2.7 2
2.92

1.0 7
1.21
1.36

0.06
0.0 7
0.10

RRUS 11 (B and 12)(55lb) B From L eg 3.00
0.00
0.00

0.0000 18 2.00 N o Ice
1/2''Ice
1''Ice

2.52
2.7 2
2.92

1.0 7
1.21
1.36

0.06
0.0 7
0.10

RRUS 11 (B and 12)(55lb) C From L eg 3.00
0.00
0.00

0.0000 18 2.00 N o Ice
1/2''Ice
1''Ice

2.52
2.7 2
2.92

1.0 7
1.21
1.36

0.06
0.0 7
0.10

L N X -6515D S A From L eg 3.00
0.00
0.00

0.0000 18 2.00 N o Ice
1/2''Ice
1''Ice

11.45
12.06
12.69

7 .7 0
8 .29
8 .8 9

0.05
0.12
0.19

L N X -6515D S B From L eg 3.00
0.00
0.00

0.0000 18 2.00 N o Ice
1/2''Ice
1''Ice

11.45
12.06
12.69

7 .7 0
8 .29
8 .8 9

0.05
0.12
0.19

L N X -6515D S C From L eg 3.00
0.00
0.00

0.0000 18 2.00 N o Ice
1/2''Ice
1''Ice

11.45
12.06
12.69

7 .7 0
8 .29
8 .8 9

0.05
0.12
0.19

A P X 16P V -16P V L A From L eg 3.00
0.00
0.00

0.0000 18 2.00 N o Ice
1/2''Ice
1''Ice

6.04
6.39
6.7 6

1.98
2.30
2.63

0.04
0.0 7
0.11

A P X 16P V -16P V L B From L eg 3.00
0.00
0.00

0.0000 18 2.00 N o Ice
1/2''Ice
1''Ice

6.04
6.39
6.7 6

1.98
2.30
2.63

0.04
0.0 7
0.11

A P X 16P V -16P V L C From L eg 3.00
0.00
0.00

0.0000 18 2.00 N o Ice
1/2''Ice
1''Ice

6.04
6.39
6.7 6

1.98
2.30
2.63

0.04
0.0 7
0.11

D ou ble TM A 17 /21 A From L eg 3.00
0.00
0.00

0.0000 18 2.00 N o Ice
1/2''Ice
1''Ice

0.35
0.43
0.51

0.14
0.19
0.25

0.01
0.01
0.02

D ou ble TM A 17 /21 B From L eg 3.00
0.00
0.00

0.0000 18 2.00 N o Ice
1/2''Ice
1''Ice

0.35
0.43
0.51

0.14
0.19
0.25

0.01
0.01
0.02

D ou ble TM A 17 /21 C From L eg 3.00
0.00
0.00

0.0000 18 2.00 N o Ice
1/2''Ice
1''Ice

0.35
0.43
0.51

0.14
0.19
0.25

0.01
0.01
0.02

KRY 112 114-1 D ou ble TM A A From L eg 3.00
0.00
0.00

0.0000 18 2.00 N o Ice
1/2''Ice
1''Ice

0.35
0.43
0.51

0.14
0.19
0.25

0.01
0.01
0.02

KRY 112 114-1 D ou ble TM A B From L eg 3.00 0.0000 18 2.00 N o Ice 0.35 0.14 0.01
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Description Face
or

Leg

Offset
Type

Offsets:
Horz

Lateral
Vert

ft
ft
ft

Azimuth
Adjustment

°

Placement

ft

CAAA

Front

ft2

CAAA

Side

ft2

Weight

K

0.00
0.00

1/2''Ice
1''Ice

0.43
0.51

0.19
0.25

0.01
0.02

KRY 112 114-1 D ou ble TM A C From L eg 3.00
0.00
0.00

0.0000 18 2.00 N o Ice
1/2''Ice
1''Ice

0.35
0.43
0.51

0.14
0.19
0.25

0.01
0.01
0.02

7 8 2 11056 A From L eg 3.00
0.00
0.00

0.0000 18 2.00 N o Ice
1/2''Ice
1''Ice

0.15
0.20
0.26

0.0 8
0.13
0.18

0.00
0.00
0.01

7 8 2 11056 B From L eg 3.00
0.00
0.00

0.0000 18 2.00 N o Ice
1/2''Ice
1''Ice

0.15
0.20
0.26

0.0 8
0.13
0.18

0.00
0.00
0.01

7 8 2 11056 C From L eg 3.00
0.00
0.00

0.0000 18 2.00 N o Ice
1/2''Ice
1''Ice

0.15
0.20
0.26

0.0 8
0.13
0.18

0.00
0.00
0.01

(3)8 'T-Frames C N one 0.0000 18 2.00 N o Ice
1/2''Ice
1''Ice

17 .8 7
25.31
32.7 5

17 .8 7
25.31
32.7 5

0.8 0
1.16
1.52

* * *
* * *

A N T150F2 B From L eg 2.00
0.00
3.00

0.0000 129.00 N o Ice
1/2''Ice
1''Ice

1.23
1.53
1.8 4

1.23
1.53
1.8 4

0.01
0.02
0.04

2'Stand off (C ommscope
S-200)

B From L eg 1.00
0.00
0.00

0.0000 129.00 N o Ice
1/2''Ice
1''Ice

2.96
4.10
5.24

2.53
3.51
4.49

0.11
0.13
0.16

* * *
* * *

A N T150F2 A From L eg 2.00
0.00
2.50

0.0000 125.00 N o Ice
1/2''Ice
1''Ice

1.23
1.53
1.8 4

1.23
1.53
1.8 4

0.01
0.02
0.04

2'Stand off (C ommscope
S-200)

A From L eg 1.00
0.00
0.00

0.0000 125.00 N o Ice
1/2''Ice
1''Ice

2.96
4.10
5.24

2.53
3.51
4.49

0.11
0.13
0.16

* * *
4'P ipe M ou nt C From L eg 0.50

0.00
0.00

0.0000 97 .50 N o Ice
1/2''Ice
1''Ice

1.32
1.58
1.8 4

1.32
1.58
1.8 4

0.02
0.03
0.05

* * *
D B 58 6-Y B From L eg 4.00

0.00
1.10

0.0000 96.50 N o Ice
1/2''Ice
1''Ice

1.01
1.28
1.56

1.01
1.28
1.56

0.01
0.02
0.03

B ird 422 Series B From L eg 4.00
0.00
1.00

0.0000 96.50 N o Ice
1/2''Ice
1''Ice

3.45
3.7 0
3.96

1.36
1.54
1.7 4

0.05
0.0 7
0.09

D B 58 6-Y B From L eg 4.00
0.00
-4.00

0.0000 96.50 N o Ice
1/2''Ice
1''Ice

1.01
1.28
1.56

1.01
1.28
1.56

0.01
0.02
0.03

4'Stand off (C ommscope
S-400)

B From L eg 2.00
0.00
0.00

0.0000 96.50 N o Ice
1/2''Ice
1''Ice

0.98
1.7 0
2.42

2.18
3.8 0
5.42

0.04
0.06
0.0 8

* * *
M A 0528 -28 A N C From L eg 6.00

0.00
0.00

0.0000 130.00 N o Ice
1/2''Ice
1''Ice

4.8 0
5.07
5.35

0.7 2
0.8 7
1.03

0.01
0.04
0.06

* * *
4'P ipe M ou nt C From L eg 0.50

0.00
0.0000 93.00 N o Ice

1/2''Ice
1.32
1.58

1.32
1.58

0.02
0.03
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Description Face
or

Leg

Offset
Type

Offsets:
Horz

Lateral
Vert

ft
ft
ft

Azimuth
Adjustment

°

Placement

ft

CAAA

Front

ft2

CAAA

Side

ft2

Weight

K

0.00 1''Ice 1.8 4 1.8 4 0.05
* * *
* * *
* * *
* * *
* * *
* * *
* * *
* * *

D ishes

Description Face
or

Leg

Dish
Type

Offset
Type

Offsets:
Horz

Lateral
Vert

ft

Azimuth
Adjustment

°

3 dB
Beam
Width

°

Elevation

ft

Outside
Diameter

ft

Aperture
Area

ft2

Weight

K
* * *

A nd rew
V H L P 8 0 0-11-6GR

D ish

B P araboloid
w/Shrou d (H P )

From
L eg

1.00
0.00
0.00

17 .2450 135.00 2.58 N o Ice
1/2''Ice
1''Ice

5.24
5.59
5.93

0.30
0.33
0.36

* * *
SP 4-10 7 B C 1C 1R C P araboloid w/o

Rad ome
From
L eg

1.00
0.00
0.50

-8 5.8 8 7 0 97 .50 4.00 N o Ice
1/2''Ice
1''Ice

12.56
13.09
13.62

0.17
0.24
0.30

* * *
P A L 8 -65A A P araboloid w/o

Rad ome
From
L eg

4.00
0.00
-0.50

-7 6.8 250 96.50 8 .00 N o Ice
1/2''Ice
1''Ice

50.30
51.29
52.28

0.25
0.51
0.7 8

* * *
P A D 6-10 7 A A P araboloid w/o

Rad ome
From
L eg

1.00
0.00
0.00

0.0000 93.00 6.00 N o Ice
1/2''Ice
1''Ice

28 .27
29.05
29.8 3

0.14
0.29
0.44

* * *
* * *
* * *

L oad C om binations

Comb.
No.

Description

1 D ead O nly
2 1.2 D ead +1.6 W ind 0 d eg-N o Ice+1.0 Gu y
3 1.2D +1.6W (pattern 1)0 d eg-N o Ice+1.0 Gu y
4 1.2D +1.6W (pattern 2)0 d eg-N o Ice+1.0 Gu y
5 1.2D +1.6W (pattern 3)0 d eg-N o Ice+1.0 Gu y
6 1.2D +1.6W (pattern 4)0 d eg-N o Ice+1.0 Gu y
7 1.2 D ead +1.6 W ind 30 d eg-N o Ice+1.0 Gu y
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Comb.
No.

Description

8 1.2D +1.6W (pattern 1)30 d eg-N o Ice+1.0 Gu y
9 1.2D +1.6W (pattern 2)30 d eg-N o Ice+1.0 Gu y

10 1.2D +1.6W (pattern 3)30 d eg-N o Ice+1.0 Gu y
11 1.2D +1.6W (pattern 4)30 d eg-N o Ice+1.0 Gu y
12 1.2 D ead +1.6 W ind 60 d eg-N o Ice+1.0 Gu y
13 1.2D +1.6W (pattern 1)60 d eg-N o Ice+1.0 Gu y
14 1.2D +1.6W (pattern 2)60 d eg-N o Ice+1.0 Gu y
15 1.2D +1.6W (pattern 3)60 d eg-N o Ice+1.0 Gu y
16 1.2D +1.6W (pattern 4)60 d eg-N o Ice+1.0 Gu y
17 1.2 D ead +1.6 W ind 90 d eg-N o Ice+1.0 Gu y
18 1.2D +1.6W (pattern 1)90 d eg-N o Ice+1.0 Gu y
19 1.2D +1.6W (pattern 2)90 d eg-N o Ice+1.0 Gu y
20 1.2D +1.6W (pattern 3)90 d eg-N o Ice+1.0 Gu y
21 1.2D +1.6W (pattern 4)90 d eg-N o Ice+1.0 Gu y
22 1.2 D ead +1.6 W ind 120 d eg-N o Ice+1.0 Gu y
23 1.2D +1.6W (pattern 1)120 d eg-N o Ice+1.0 Gu y
24 1.2D +1.6W (pattern 2)120 d eg-N o Ice+1.0 Gu y
25 1.2D +1.6W (pattern 3)120 d eg-N o Ice+1.0 Gu y
26 1.2D +1.6W (pattern 4)120 d eg-N o Ice+1.0 Gu y
27 1.2 D ead +1.6 W ind 150 d eg-N o Ice+1.0 Gu y
28 1.2D +1.6W (pattern 1)150 d eg-N o Ice+1.0 Gu y
29 1.2D +1.6W (pattern 2)150 d eg-N o Ice+1.0 Gu y
30 1.2D +1.6W (pattern 3)150 d eg-N o Ice+1.0 Gu y
31 1.2D +1.6W (pattern 4)150 d eg-N o Ice+1.0 Gu y
32 1.2 D ead +1.6 W ind 18 0 d eg-N o Ice+1.0 Gu y
33 1.2D +1.6W (pattern 1)18 0 d eg-N o Ice+1.0 Gu y
34 1.2D +1.6W (pattern 2)18 0 d eg-N o Ice+1.0 Gu y
35 1.2D +1.6W (pattern 3)18 0 d eg-N o Ice+1.0 Gu y
36 1.2D +1.6W (pattern 4)18 0 d eg-N o Ice+1.0 Gu y
37 1.2 D ead +1.6 W ind 210 d eg-N o Ice+1.0 Gu y
38 1.2D +1.6W (pattern 1)210 d eg-N o Ice+1.0 Gu y
39 1.2D +1.6W (pattern 2)210 d eg-N o Ice+1.0 Gu y
40 1.2D +1.6W (pattern 3)210 d eg-N o Ice+1.0 Gu y
41 1.2D +1.6W (pattern 4)210 d eg-N o Ice+1.0 Gu y
42 1.2 D ead +1.6 W ind 240 d eg-N o Ice+1.0 Gu y
43 1.2D +1.6W (pattern 1)240 d eg-N o Ice+1.0 Gu y
44 1.2D +1.6W (pattern 2)240 d eg-N o Ice+1.0 Gu y
45 1.2D +1.6W (pattern 3)240 d eg-N o Ice+1.0 Gu y
46 1.2D +1.6W (pattern 4)240 d eg-N o Ice+1.0 Gu y
47 1.2 D ead +1.6 W ind 27 0 d eg-N o Ice+1.0 Gu y
48 1.2D +1.6W (pattern 1)27 0 d eg-N o Ice+1.0 Gu y
49 1.2D +1.6W (pattern 2)27 0 d eg-N o Ice+1.0 Gu y
50 1.2D +1.6W (pattern 3)27 0 d eg-N o Ice+1.0 Gu y
51 1.2D +1.6W (pattern 4)27 0 d eg-N o Ice+1.0 Gu y
52 1.2 D ead +1.6 W ind 300 d eg-N o Ice+1.0 Gu y
53 1.2D +1.6W (pattern 1)300 d eg-N o Ice+1.0 Gu y
54 1.2D +1.6W (pattern 2)300 d eg-N o Ice+1.0 Gu y
55 1.2D +1.6W (pattern 3)300 d eg-N o Ice+1.0 Gu y
56 1.2D +1.6W (pattern 4)300 d eg-N o Ice+1.0 Gu y
57 1.2 D ead +1.6 W ind 330 d eg-N o Ice+1.0 Gu y
58 1.2D +1.6W (pattern 1)330 d eg-N o Ice+1.0 Gu y
59 1.2D +1.6W (pattern 2)330 d eg-N o Ice+1.0 Gu y
60 1.2D +1.6W (pattern 3)330 d eg-N o Ice+1.0 Gu y
61 1.2D +1.6W (pattern 4)330 d eg-N o Ice+1.0 Gu y
62 1.2 D ead +1.0 Ice+1.0 Temp+Gu y
63 1.2 D ead +1.0 W ind 0 d eg+1.0 Ice+1.0 Temp+1.0 Gu y
64 1.2 D ead +1.0 W ind 30 d eg+1.0 Ice+1.0 Temp+1.0 Gu y
65 1.2 D ead +1.0 W ind 60 d eg+1.0 Ice+1.0 Temp+1.0 Gu y
66 1.2 D ead +1.0 W ind 90 d eg+1.0 Ice+1.0 Temp+1.0 Gu y
67 1.2 D ead +1.0 W ind 120 d eg+1.0 Ice+1.0 Temp+1.0 Gu y
68 1.2 D ead +1.0 W ind 150 d eg+1.0 Ice+1.0 Temp+1.0 Gu y
69 1.2 D ead +1.0 W ind 18 0 d eg+1.0 Ice+1.0 Temp+1.0 Gu y
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Comb.
No.

Description

7 0 1.2 D ead +1.0 W ind 210 d eg+1.0 Ice+1.0 Temp+1.0 Gu y
7 1 1.2 D ead +1.0 W ind 240 d eg+1.0 Ice+1.0 Temp+1.0 Gu y
7 2 1.2 D ead +1.0 W ind 27 0 d eg+1.0 Ice+1.0 Temp+1.0 Gu y
7 3 1.2 D ead +1.0 W ind 300 d eg+1.0 Ice+1.0 Temp+1.0 Gu y
7 4 1.2 D ead +1.0 W ind 330 d eg+1.0 Ice+1.0 Temp+1.0 Gu y
7 5 D ead +W ind 0 d eg-Service+Gu y
7 6 D ead +W ind 30 d eg-Service+Gu y
7 7 D ead +W ind 60 d eg-Service+Gu y
7 8 D ead +W ind 90 d eg-Service+Gu y
7 9 D ead +W ind 120 d eg-Service+Gu y
8 0 D ead +W ind 150 d eg-Service+Gu y
8 1 D ead +W ind 18 0 d eg-Service+Gu y
8 2 D ead +W ind 210 d eg-Service+Gu y
8 3 D ead +W ind 240 d eg-Service+Gu y
8 4 D ead +W ind 27 0 d eg-Service+Gu y
8 5 D ead +W ind 300 d eg-Service+Gu y
8 6 D ead +W ind 330 d eg-Service+Gu y

M axim u m TowerD eflec tions -S ervic e W ind

Section
No.

Elevation

ft

Horz.
Deflection

in

Gov.
Load

Comb.

Tilt

°

Twist

°
T1 28 0 -260 1.97 8 8 5 0.0263 0.0 8 25
T2 260 -245 1.8 7 0 8 5 0.0192 0.0 8 01
T3 245-240 1.8 34 8 5 0.0163 0.0 7 99
T4 240 -225 1.8 32 8 5 0.0165 0.118 3
T5 225-18 5 1.8 25 8 5 0.0120 0.1228
T6 18 5-17 5 1.68 9 8 5 0.028 3 0.258 1
T7 17 5-155 1.625 7 9 0.0312 0.27 64
T8 155-140 1.538 7 9 0.0193 0.3048
T9 140 -125 1.530 7 9 0.0135 0.357 3

T10 125-100 1.509 7 9 0.0193 0.3368
T11 100 -7 5 1.37 7 7 9 0.0415 0.4522
T12 7 5-50 1.096 7 9 0.0535 0.347 9
T13 50 -45 0.8 14 7 9 0.0614 0.3126
T14 45-40 0.7 50 7 9 0.0649 0.2242
T15 40 -35 0.68 0 7 9 0.068 5 0.2504
T16 35-30 0.606 7 9 0.0 7 23 0.1608
T17 30 -25 0.528 7 9 0.0 7 60 0.18 7 6
T18 25-20 0.444 7 9 0.0 7 94 0.108 8
T19 20 -15 0.358 7 9 0.0 8 26 0.1243
T20 15-10 0.266 7 9 0.0 8 52 0.067 2
T21 10 -5 0.17 3 7 9 0.0 8 7 2 0.0696
T22 5-1 0.0 7 9 7 9 0.0 8 8 4 0.0465

C ritic alD eflec tions and Rad iu s ofC u rvatu re -S ervic e W ind

Elevation

ft

Appurtenance Gov.
Load

Comb.

Deflection

in

Tilt

°

Twist

°

Radius of
Curvature

ft
28 5.00 (1)1.5'Stand off 8 5 1.97 8 0.0263 0.0 8 25 225249
28 4.00 3.6'x 2.4''P ipe M ou nt 8 5 1.97 8 0.0263 0.0 8 25 225249
28 3.7 0 B eacon 8 5 1.97 8 0.0263 0.0 8 25 225249
28 3.00 5'x2.4''P ipe M ou nt 8 5 1.97 8 0.0263 0.0 8 25 225249
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Elevation

ft

Appurtenance Gov.
Load

Comb.

Deflection

in

Tilt

°

Twist

°

Radius of
Curvature

ft
28 0.50 8 'P latform w/hand rail 8 5 1.97 8 0.0263 0.0 8 25 225249
268 .50 D C RT-4 8 5 1.910 0.0245 0.0 8 8 9 97 935
250.00 Gu y 8 5 1.8 40 0.0128 0.0 7 60 52904
18 2.00 A IR 32 8 5 1.669 0.0297 0.2657 6908 0
155.00 Gu y 7 9 1.538 0.0193 0.3048 32443
135.00 A nd rew V H L P 8 0 0-11-6GR D ish 7 9 1.527 0.0142 0.3515 7 8 7 8 7
130.00 M A 0528 -28 A N 7 9 1.520 0.0162 0.3398 8 0 7 14
129.00 A N T150F2 7 9 1.518 0.0168 0.338 0 8 10 7 7
125.00 A N T150F2 7 9 1.509 0.0193 0.3368 7 8 37 4
98 .00 SP 4-10 7 B C 1C 1R 7 9 1.359 0.0429 0.4496 38 349
97 .50 4'P ipe M ou nt 7 9 1.354 0.0432 0.448 4 39326
96.50 D B 58 6-Y 7 9 1.344 0.0438 0.4453 417 22
96.00 P A L 8 -65A 7 9 1.339 0.0441 0.4435 43142
93.00 P A D 6-10 7 A 7 9 1.307 0.0457 0.4293 548 38
7 5.00 Gu y 7 9 1.096 0.0535 0.347 9 998 12

M axim u m TowerD eflec tions -D esign W ind

Section
No.

Elevation

ft

Horz.
Deflection

in

Gov.
Load

Comb.

Tilt

°

Twist

°
T1 28 0 -260 17 .08 5 4 0.27 11 0.507 3
T2 260 -245 16.057 3 0.2440 0.4967
T3 245-240 15.58 5 3 0.18 65 0.4955
T4 240 -225 15.469 3 0.18 49 0.567 6
T5 225-18 5 15.168 22 0.1997 0.6462
T6 18 5-17 5 13.967 22 0.3009 1.1429
T7 17 5-155 13.48 4 22 0.317 5 1.2118
T8 155-140 12.519 22 0.27 47 1.3029
T9 140 -125 12.023 22 0.247 1 1.4257

T10 125-100 11.451 22 0.257 8 1.447 3
T11 100 -7 5 10.105 26 0.3495 1.8 096
T12 7 5-50 8 .023 26 0.4167 1.48 8 1
T13 50 -45 5.7 7 6 26 0.47 27 1.228 6
T14 45-40 5.27 7 26 0.4912 1.0009
T15 40 -35 4.7 54 26 0.5101 0.97 01
T16 35-30 4.206 26 0.5290 0.7 397
T17 30 -25 3.639 26 0.547 2 0.7 091
T18 25-20 3.045 26 0.5640 0.47 65
T19 20 -15 2.438 26 0.57 8 9 0.4459
T20 15-10 1.8 06 26 0.5913 0.2112
T21 10 -5 1.17 3 26 0.6005 0.2130
T22 5-1 0.530 26 0.6061 0.108 5

C ritic alD eflec tions and Rad iu s ofC u rvatu re -D esign W ind

Elevation

ft

Appurtenance Gov.
Load

Comb.

Deflection

in

Tilt

°

Twist

°

Radius of
Curvature

ft
28 5.00 (1)1.5'Stand off 4 17 .08 5 0.27 11 0.507 3 56642
28 4.00 3.6'x 2.4''P ipe M ou nt 4 17 .08 5 0.27 11 0.507 3 56642
28 3.7 0 B eacon 4 17 .08 5 0.27 11 0.507 3 56642
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Elevation

ft

Appurtenance Gov.
Load

Comb.

Deflection

in

Tilt

°

Twist

°

Radius of
Curvature

ft
28 3.00 5'x2.4''P ipe M ou nt 4 17 .08 5 0.27 11 0.507 3 56642
28 0.50 8 'P latform w/hand rail 4 17 .08 5 0.27 11 0.507 3 56642
268 .50 D C RT-4 4 16.421 0.2645 0.5146 24627
250.00 Gu y 3 15.7 20 0.2005 0.4653 13468
18 2.00 A IR 32 22 13.8 29 0.308 1 1.1691 12909
155.00 Gu y 22 12.519 0.27 47 1.3029 7 600
135.00 A nd rew V H L P 8 0 0-11-6GR D ish 22 11.8 50 0.2467 1.428 7 13462
130.00 M A 0528 -28 A N 22 11.660 0.2505 1.4262 13494
129.00 A N T150F2 22 11.619 0.2517 1.427 6 13497
125.00 A N T150F2 22 11.451 0.257 8 1.447 3 1308 9
98 .00 SP 4-10 7 B C 1C 1R 26 9.962 0.357 6 1.8 049 7 212
97 .50 4'P ipe M ou nt 26 9.925 0.3595 1.8 022 7 348
96.50 D B 58 6-Y 26 9.8 51 0.3633 1.7 951 7 67 8
96.00 P A L 8 -65A 26 9.8 13 0.3652 1.7 908 7 8 7 0
93.00 P A D 6-10 7 A 26 9.57 8 0.37 55 1.7 557 9337
7 5.00 Gu y 26 8 .023 0.4167 1.48 8 1 2037 9

B oltD esign D ata

Section
No.

Elevation

ft

Component
Type

Bolt
Grade

Bolt Size

in

Number
Of

Bolts

Maximum
Load per

Bolt
K

Allowable
Load

K

Ratio
Load

Allowable

Allowable
Ratio

Criteria

T1 28 0 L eg A 325N 0.5000 3 0.49 13.25
0.037

1 B oltTension

D iagonal A 325N 0.6250 1 3.7 7 14.99
0.252

1 M emberB lock
Shear

H orizontal A 325N 0.6250 1 0.44 12.43
0.035

1 B oltShear

TopGirt A 325N 0.6250 1 0.7 0 12.43
0.056

1 B oltShear

T2 260 L eg A 325N 0.5000 3 4.8 4 13.25
0.366

1 B oltTension

D iagonal A 325N 0.6250 1 5.18 14.99
0.346

1 M emberB lock
Shear

H orizontal A 325N 0.6250 1 1.26 12.43
0.101

1 B oltShear

TopGu y
P u ll-O ff@ 250

A 325N 0.6250 3 3.7 9 11.8 9
0.318

1 M emberB lock
Shear

T3 245 L eg A 325N 0.5000 3 2.69 13.25
0.203

1 B oltTension

D iagonal A 325N 0.6250 1 4.41 14.99
0.294

1 M emberB lock
Shear

B ottom Gu y
P u ll-O ff@ 250

A 325N 0.6250 3 1.28 24.8 5
0.052

1 B oltShear

T4 240 L eg A 325N 0.5000 3 2.8 5 13.25
0.215

1 B oltTension

D iagonal A 325N 0.6250 1 3.65 9.53
0.38 3

1 M emberB lock
Shear

H orizontal A 325N 0.6250 1 0.49 12.43
0.039

1 B oltShear

T5 225 L eg A 325N 0.5000 3 3.24 13.25
0.244

1 B oltTension

D iagonal A 325N 0.6250 1 2.90 12.43
0.234

1 B oltShear

H orizontal A 325N 0.6250 1 0.54 12.43
0.043

1 B oltShear

T6 18 5 L eg A 325N 0.5000 3 3.53 13.25
0.266

1 B oltTension

D iagonal A 325N 0.6250 1 5.37 9.53
0.563

1 M emberB lock
Shear

H orizontal A 325N 0.6250 1 0.8 8 12.43
0.0 7 1

1 B oltShear
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Section
No.

Elevation

ft

Component
Type

Bolt
Grade

Bolt Size

in

Number
Of

Bolts

Maximum
Load per

Bolt
K

Allowable
Load

K

Ratio
Load

Allowable

Allowable
Ratio

Criteria

T7 17 5 L eg A 325N 0.5000 3 3.58 13.25
0.27 0

1 B oltTension

D iagonal A 325N 0.6250 1 7 .15 14.99
0.47 7

1 M emberB lock
Shear

H orizontal A 325N 0.6250 1 0.7 9 12.43
0.064

1 B oltShear

T8 155 L eg A 325N 0.5000 3 5.26 13.25
0.397

1 B oltTension

D iagonal A 325N 0.6250 1 7 .7 6 14.99
0.518

1 M emberB lock
Shear

H orizontal A 325N 0.6250 1 0.8 2 12.43
0.066

1 B oltShear

TopGu y
P u ll-O ff@ 155

A 325N 0.6250 1 8 .8 1 13.66
0.645

1 M emberB lock
Shear

T9 140 L eg A 325N 0.5000 3 4.92 13.25
0.37 1

1 B oltTension

D iagonal A 325N 0.6250 1 5.35 14.99
0.357

1 M emberB lock
Shear

H orizontal A 325N 0.6250 1 0.8 2 12.43
0.066

1 B oltShear

T10 125 L eg A 325N 0.5000 3 5.34 13.25
0.403

1 B oltTension

D iagonal A 325N 0.6250 1 3.8 6 12.43
0.310

1 B oltShear

H orizontal A 325N 0.6250 1 0.91 12.43
0.0 7 3

1 B oltShear

T11 100 L eg A 325N 0.5000 3 5.8 6 13.25
0.442

1 B oltTension

D iagonal A 325N 0.6250 1 10.16 14.99
0.67 8

1 M emberB lock
Shear

H orizontal A 325N 0.6250 1 2.94 12.43
0.237

1 B oltShear

T12 7 5 L eg A 325N 0.5000 3 6.17 13.25
0.465

1 B oltTension

D iagonal A 325N 0.6250 1 7 .26 14.99
0.48 4

1 M emberB lock
Shear

H orizontal A 325N 0.6250 1 1.06 12.43
0.0 8 6

1 B oltShear

TopGu y
P u ll-O ff@ 7 5

A 325N 0.6250 1 6.95 13.66
0.509

1 M emberB lock
Shear

T13 50 D iagonal A 325N 0.6250 1 5.30 12.43
0.426

1 B oltShear

H orizontal A 325N 0.6250 1 1.53 12.43
0.123

1 B oltShear

T14 45 D iagonal A 325N 0.6250 1 5.66 12.43
0.455

1 B oltShear

TopGirt A 325N 0.6250 1 0.43 10.02
0.043

1 M emberB earing

T15 40 D iagonal A 325N 0.6250 1 4.55 12.43
0.366

1 B oltShear

TopGirt A 325N 0.6250 1 0.42 10.02
0.042

1 M emberB earing

T16 35 D iagonal A 325N 0.6250 1 5.57 12.43
0.448

1 B oltShear

TopGirt A 325N 0.6250 1 0.42 10.02
0.042

1 M emberB earing

T17 30 L eg A 325N 0.5000 3 7 .24 13.25
0.547

1 B oltTension

D iagonal A 325N 0.6250 1 5.24 12.43
0.422

1 B oltShear

TopGirt A 325N 0.6250 1 0.40 10.02
0.040

1 M emberB earing

T18 25 D iagonal A 325N 0.6250 1 6.45 12.43
0.519

1 B oltShear

H orizontal A 325N 0.6250 1 1.58 12.43
0.127

1 B oltShear

T19 20 D iagonal A 325N 0.6250 1 6.10 12.43
0.491

1 B oltShear

H orizontal A 325N 0.6250 1 1.57 12.43
0.127

1 B oltShear

T20 15 D iagonal A 325N 0.6250 1 7 .19 12.43
0.57 8

1 B oltShear

H orizontal A 325N 0.6250 1 1.57 12.43
0.127

1 B oltShear
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Section
No.

Elevation

ft

Component
Type

Bolt
Grade

Bolt Size

in

Number
Of

Bolts

Maximum
Load per

Bolt
K

Allowable
Load

K

Ratio
Load

Allowable

Allowable
Ratio

Criteria

T21 10 D iagonal A 325N 0.6250 1 7 .20 12.43
0.57 9

1 B oltShear

H orizontal A 325N 0.6250 1 1.55 12.43
0.125

1 B oltShear

T22 5 L eg A 325N 0.5000 3 6.96 13.25
0.525

1 B oltTension

D iagonal A 325N 0.6250 1 6.7 5 12.43
0.543

1 B oltShear

H orizontal A 325N 0.6250 1 1.55 12.43
0.125

1 B oltShear

Gu y D esign D ata

Section
No.

Elevation

ft

Size Initial
Tension

K

Breaking
Load

K

Actual
Tu

K

Allowable
Tn

K

Required
S.F.

Actual
S.F.

T2 250.00 (A )
(427 )

3/4 EH S 4.66 58 .30 14.19 34.98 1.000
2.466

250.00 (A )
(428 )

3/4 EH S 4.66 58 .30 14.23 34.98 1.000
2.458

250.00 (B )
(421)

3/4 EH S 4.66 58 .30 14.00 34.98 1.000
2.499

250.00 (B )
(422)

3/4 EH S 4.66 58 .30 14.33 34.98 1.000
2.441

250.00 (C )
(415)

3/4 EH S 4.66 58 .30 14.53 34.98 1.000
2.408

250.00 (C )
(416)

3/4 EH S 4.66 58 .30 13.7 9 34.98 1.000
2.536

T8 155.00 (A )
(435)

7 /8 EH S 6.38 7 9.7 0 23.01 47 .8 2 1.000
2.0 7 9

155.00 (B )
(434)

7 /8 EH S 6.38 7 9.7 0 23.02 47 .8 2 1.000
2.0 7 7

155.00 (C )
(433)

7 /8 EH S 6.38 7 9.7 0 23.07 47 .8 2 1.000
2.0 7 3

T12 7 5.00 (A )
(438 )

9/16 EH S 4.90 35.00 13.67 21.00 1.000
1.536

7 5.00 (B )(437 ) 9/16 EH S 4.90 35.00 13.48 21.00 1.000
1.558

7 5.00 (C )(436) 9/16 EH S 4.90 35.00 13.58 21.00 1.000
1.546

Compression Checks

L eg D esign D ata(C om pression)

Section
No.

Elevation

ft

Size L

ft

Lu

ft

Kl/r A

in2

Pu

K

Pn

K

Ratio
Pu

Pn

T1 28 0 -260 2 1/4 20.00 5.00 106.7
K=1.00

3.97 61 -13.20 7 0.7 7 0.18 7 1
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Section
No.

Elevation

ft

Size L

ft

Lu

ft

Kl/r A

in2

Pu

K

Pn

K

Ratio
Pu

Pn

T2 260 -245 2 1/4 15.00 5.00 106.7
K=1.00

3.97 61 -23.91 7 0.7 7 0.338 1

T3 245-240 2 1/4 5.00 5.00 106.7
K=1.00

3.97 61 -24.21 7 0.7 7 0.342 1

T4 240 -225 2 1/4 15.00 5.00 106.7
K=1.00

3.97 61 -28 .14 7 0.7 7 0.398 1

T5 225-18 5 2 1/4 40.00 5.00 106.7
K=1.00

3.97 61 -31.03 7 0.7 7 0.438 1

T6 18 5-17 5 2 1/4 10.00 5.00 106.7
K=1.00

3.97 61 -31.98 7 0.7 7 0.452 1

T7 17 5-155 2 1/2 20.00 5.00 96.0
K=1.00

4.908 7 -45.7 3 97 .91 0.467 1

T8 155-140 2 1/2 15.00 5.00 96.0
K=1.00

4.908 7 -47 .38 97 .91 0.48 4 1

T9 140 -125 2 1/2 15.00 5.00 96.0
K=1.00

4.908 7 -47 .10 97 .91 0.48 1 1

T10 125-100 2 1/2 25.00 5.00 96.0
K=1.00

4.908 7 -52.48 97 .91 0.536 1

T11 100 -7 5 2 1/2 25.00 5.00 96.0
K=1.00

4.908 7 -53.59 97 .91 0.547 1

T12 7 5-50 2 1/2 25.00 5.00 96.0
K=1.00

4.908 7 -61.35 97 .91 0.627 1

T13 50 -45 2 1/2 5.00 5.00 96.0
K=1.00

4.908 7 -63.12 97 .91 0.645 1

T14 45-40 2 1/2 5.00 5.00 96.0
K=1.00

4.908 7 -63.41 97 .91 0.648 1

T15 40 -35 2 1/2 5.00 5.00 96.0
K=1.00

4.908 7 -64.64 97 .91 0.660 1

T16 35-30 2 1/2 5.00 5.00 96.0
K=1.00

4.908 7 -64.46 97 .91 0.658 1

T17 30 -25 2 1/2 5.00 5.00 96.0
K=1.00

4.908 7 -65.19 97 .91 0.666 1

T18 25-20 2 1/2 5.00 5.00 96.0
K=1.00

4.908 7 -64.57 97 .91 0.659 1

T19 20 -15 2 1/2 5.00 5.00 96.0
K=1.00

4.908 7 -64.92 97 .91 0.663 1

T20 15-10 2 1/2 5.00 5.00 96.0
K=1.00

4.908 7 -63.99 97 .91 0.654 1

T21 10 -5 2 1/2 5.00 5.00 96.0
K=1.00

4.908 7 -63.96 97 .91 0.653 1

T22 5-1 2 1/2 4.00 4.00 7 6.8
K=1.00

4.908 7 -62.65 116.59 0.537 1

1
P u /Pn controls

D iagonalD esign D ata(C om pression)
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Section
No.

Elevation

ft

Size L

ft

Lu

ft

Kl/r A

in2

Pu

K

Pn

K

Ratio
Pu

Pn

T1 28 0 -260 2L 2x2x3/16x3/8 6.40 5.8 3 116.1
K=1.00

1.4300 -3.7 8 22.7 9 0.166 1

2L 'a'>33.518 3in -9
T2 260 -245 2L 2x2x3/16x3/8 6.40 2.92 95.8

K=1.00
1.4300 -5.7 9 28 .59 0.203 1

2L 'a'>16.7 591 in -39
T3 245-240 2L 2x2x3/16x3/8 6.40 5.8 3 116.1

K=1.00
1.4300 -3.7 8 22.7 9 0.166 1

2L 'a'>33.518 3in -66
T4 240 -225 L 2 1/2x2 1/2x3/16 6.40 5.8 3 141.4

K=1.00
0.9020 -4.25 10.19 0.417 1

T5 225-18 5 P 1.5x0.120 (1.5O D ) 6.40 6.10 149.5
K=1.00

0.5202 -2.8 1 5.26 0.535 1

T6 18 5-17 5 L 2 1/2x2 1/2x3/16 6.40 5.8 3 141.4
K=1.00

0.9020 -6.04 10.19 0.593 1

T7 17 5-155 2L 2x2x3/16x3/8 6.40 5.8 0 115.9
K=1.00

1.4300 -7 .8 9 22.8 6 0.345 1

2L 'a'>33.3266 in -160
T8 155-140 2L 2x2x3/16x3/8 6.40 5.8 0 115.9

K=1.00
1.4300 -7 .69 22.8 6 0.336 1

2L 'a'>33.3266 in -194
T9 140 -125 2L 2x2x3/16x3/8 6.40 5.8 0 115.9

K=1.00
1.4300 -6.58 22.8 6 0.28 8 1

2L 'a'>33.3266 in -221
T10 125-100 P 1.5x0.120 (1.5O D ) 6.40 6.07 148 .7

K=1.00
0.5202 -3.8 0 5.31 0.7 16 1

T11 100 -7 5 2L 2x2x3/16x3/8 6.40 5.8 0 115.9
K=1.00

1.4300 -10.17 22.8 6 0.445 1

2L 'a'>33.3266 in -269
T12 7 5-50 2L 2x2x3/16x3/8 6.40 5.8 0 115.9

K=1.00
1.4300 -8 .12 22.8 6 0.355 1

2L 'a'>33.3266 in -319
T13 50 -45 P 1.5x0.120 (1.5O D ) 6.40 6.07 148 .7

K=1.00
0.5202 -4.17 5.31 0.7 8 4 1

T14 45-40 L 2x2x1/4 6.40 5.7 8 17 7 .3
K=1.00

0.938 0 -5.66 6.7 4 0.8 40 1

T15 40 -35 P 1.5x0.120 (1.5O D ) 6.40 6.07 148 .7
K=1.00

0.5202 -3.33 5.31 0.627 1

T16 35-30 L 2x2x1/4 6.40 5.7 8 17 7 .3
K=1.00

0.938 0 -5.57 6.7 4 0.8 26 1

T17 30 -25 P 1.5x0.120 (1.5O D ) 6.40 6.07 148 .7
K=1.00

0.5202 -3.7 8 5.31 0.7 12 1

T18 25-20 L 2x2x1/4 6.40 5.7 8 17 7 .3
K=1.00

0.938 0 -6.45 6.7 4 0.957 1

T19 20 -15 P 1.5x0.120 (1.5O D ) 6.40 6.07 148 .7
K=1.00

0.5202 -4.68 5.31 0.8 8 1 1

T20 15-10 L 2x2x3/8 6.40 5.7 8 17 8 .2
K=1.00

1.3600 -7 .19 9.67 0.7 43 1

T21 10 -5 L 2x2x3/8 6.40 5.7 8 17 8 .2
K=1.00

1.3600 -5.7 2 9.67 0.591 1

T22 5-1 P 1.5x0.120 (1.5O D ) 5.66 5.36 131.4
K=1.00

0.5202 -6.7 5 6.7 9 0.993 1
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1
P u /Pn controls

H orizontalD esign D ata(C om pression)

Section
No.

Elevation

ft

Size L

ft

Lu

ft

Kl/r A

in2

Pu

K

Pn

K

Ratio
Pu

Pn

T1 28 0 -260 P 1.5x.120 4.00 3.8 1 93.4
K=1.00

0.5202 -0.44 10.65 0.041 1

T2 260 -245 P 1.5x.120 4.00 3.8 1 93.4
K=1.00

0.5202 -1.04 10.65 0.097 1

T4 240 -225 P 1.5x.120 4.00 3.8 1 93.4
K=1.00

0.5202 -0.49 10.65 0.046 1

T5 225-18 5 P 1.5x.120 4.00 3.8 1 93.4
K=1.00

0.5202 -0.54 10.65 0.050 1

T6 18 5-17 5 P 1.5x.120 4.00 3.8 1 93.4
K=1.00

0.5202 -0.7 5 10.65 0.0 7 0 1

T7 17 5-155 P 1.5x.120 4.00 3.8 1 93.4
K=1.00

0.5202 -0.7 9 10.65 0.0 7 4 1

T8 155-140 P 1.5x.120 4.00 3.7 9 92.9
K=1.00

0.5202 -0.8 2 10.7 0 0.0 7 7 1

T9 140 -125 P 1.5x.120 4.00 3.7 9 92.9
K=1.00

0.5202 -0.8 2 10.7 0 0.0 7 7 1

T10 125-100 P 1.5x.120 4.00 3.7 9 92.9
K=1.00

0.5202 -0.91 10.7 0 0.0 8 5 1

T11 100 -7 5 P 1.5x.120 4.00 3.7 9 92.9
K=1.00

0.5202 -1.62 10.7 0 0.152 1

T12 7 5-50 P 1.5x.120 4.00 3.7 9 92.9
K=1.00

0.5202 -1.06 10.7 0 0.099 1

T13 50 -45 P 1.5x.120 4.00 3.7 9 92.9
K=1.00

0.5202 -1.53 10.7 0 0.143 1

T18 25-20 P 1.5x.120 4.00 3.7 9 92.9
K=1.00

0.5202 -1.58 10.7 0 0.148 1

T19 20 -15 P 1.5x.120 4.00 3.7 9 92.9
K=1.00

0.5202 -1.57 10.7 0 0.147 1

T20 15-10 P 1.5x.120 4.00 3.7 9 92.9
K=1.00

0.5202 -1.57 10.7 0 0.147 1

T21 10 -5 P 1.5x.120 4.00 3.7 9 92.9
K=1.00

0.5202 -1.55 10.7 0 0.145 1

T22 5-1 P 1.5x.120 4.00 3.7 9 92.9
K=1.00

0.5202 -1.55 10.7 0 0.145 1

1
P u /Pn controls

TopGirtD esign D ata(C om pression)

Section
No.

Elevation

ft

Size L

ft

Lu

ft

Kl/r A

in2

Pu

K

Pn

K

Ratio
Pu

Pn

T1 28 0 -260 P 1.5x0.120 (1.5O D ) 4.00 3.8 1 93.4 0.5202 -0.7 0 10.65 0.066 1
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Section
No.

Elevation

ft

Size L

ft

Lu

ft

Kl/r A

in2

Pu

K

Pn

K

Ratio
Pu

Pn

K=1.00

T14 45-40 P 1.5x.120 4.00 3.7 9 92.9
K=1.00

0.5202 -0.08 10.7 0 0.008 1

T15 40 -35 P 1.5x.120 4.00 3.7 9 92.9
K=1.00

0.5202 -0.06 10.7 0 0.006 1

T16 35-30 P 1.5x.120 4.00 3.7 9 92.9
K=1.00

0.5202 -0.08 10.7 0 0.007 1

T17 30 -25 P 1.5x.120 4.00 3.7 9 92.9
K=1.00

0.5202 -0.04 10.7 0 0.004 1

1
P u /Pn controls

B ottom GirtD esign D ata(C om pression)

Section
No.

Elevation

ft

Size L

ft

Lu

ft

Kl/r A

in2

Pu

K

Pn

K

Ratio
Pu

Pn

T22 5-1 2C 6x 8 .2 4.00 3.7 9 61.4
K=1.00

4.8 000 -1.13 127 .56 0.009 1

1
P u /Pn controls

TopGu y P u ll-O ffD esign D ata(C om pression)

Section
No.

Elevation

ft

Size L

ft

Lu

ft

Kl/r A

in2

Pu

K

Pn

K

Ratio
Pu

Pn

T2 260 -245 2L 2x2x3/16x3/8 4.00 3.26 99.8
K=1.00

1.4300 -6.94 27 .44 0.253 1

2L 'a'>18 .7 38 1 in -40

1
P u /Pn controls

B ottom Gu y P u ll-O ffD esign D ata(C om pression)

Section
No.

Elevation

ft

Size L

ft

Lu

ft

Kl/r A

in2

Pu

K

Pn

K

Ratio
Pu

Pn

T3 245-240 2L 2x2x3/16x3/8 4.00 3.26 99.8
K=1.00

1.4300 -3.8 5 27 .44 0.140 1

2L 'a'>18 .7 38 1 in -62
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1
P u /Pn controls

Torqu e-A rm B ottom D esign D ata

Section
No.

Elevation

ft

Size L

ft

Lu

ft

Kl/r A

in2

Pu

K

Pn

K

Ratio
Pu

Pn

T2 260 -245(419) 2L 2 1/2x2x3/16x3/8 7 .90 7 .7 7 118 .9
K=0.8 3

1.6200 -17 .57 24.93 0.7 05 1

2L 'a'>31.2694 in -419
T2 260 -245(420) 2L 2 1/2x2x3/16x3/8 7 .90 7 .7 7 118 .9

K=0.8 3
1.6200 -17 .03 24.93 0.68 3 1

2L 'a'>31.2694 in -420
T2 260 -245(425) 2L 2 1/2x2x3/16x3/8 7 .90 7 .7 7 118 .9

K=0.8 3
1.6200 -17 .11 24.93 0.68 6 1

2L 'a'>31.2694 in -425
T2 260 -245(426) 2L 2 1/2x2x3/16x3/8 7 .90 7 .7 7 118 .9

K=0.8 3
1.6200 -17 .46 24.93 0.7 00 1

2L 'a'>31.2694 in -426
T2 260 -245(431) 2L 2 1/2x2x3/16x3/8 7 .90 7 .7 7 118 .9

K=0.8 3
1.6200 -17 .40 24.93 0.698 1

2L 'a'>31.2694 in -431
T2 260 -245(432) 2L 2 1/2x2x3/16x3/8 7 .90 7 .7 7 118 .9

K=0.8 3
1.6200 -17 .33 24.93 0.695 1

2L 'a'>31.2694 in -432

1
P u /Pn controls

Tension Checks

L eg D esign D ata(Tension)

Section
No.

Elevation

ft

Size L

ft

Lu

ft

Kl/r A

in2

Pu

K

Pn

K

Ratio
Pu

Pn

T1 28 0 -260 2 1/4 20.00 5.00 106.7 3.97 61 10.8 5 128 .8 2 0.0 8 4 1

T2 260 -245 2 1/4 15.00 5.00 106.7 3.97 61 19.7 8 128 .8 2 0.154 1

T5 225-18 5 2 1/4 40.00 5.00 106.7 3.97 61 1.7 2 128 .8 2 0.013 1

T7 17 5-155 2 1/2 20.00 5.00 96.0 4.908 7 11.06 159.04 0.0 7 0 1

T10 125-100 2 1/2 25.00 5.00 96.0 4.908 7 4.49 159.04 0.028 1

T11 100 -7 5 2 1/2 25.00 5.00 96.0 4.908 7 3.50 159.04 0.022 1

1
P u /Pn controls
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D iagonalD esign D ata(Tension)

Section
No.

Elevation

ft

Size L

ft

Lu

ft

Kl/r A

in2

Pu

K

Pn

K

Ratio
Pu

Pn

T1 28 0 -260 2L 2x2x3/16x3/8 6.40 5.8 3 118 .7 0.8 616 3.7 7 37 .48 0.101 1

2L 'a'>33.518 3in -9
T2 260 -245 2L 2x2x3/16x3/8 6.40 2.92 59.3 0.8 616 5.18 37 .48 0.138 1

2L 'a'>16.7 591 in -39
T3 245-240 2L 2x2x3/16x3/8 6.40 5.8 3 118 .7 0.8 616 4.41 37 .48 0.118 1

2L 'a'>33.518 3in -66
T4 240 -225 L 2 1/2x2 1/2x3/16 6.40 5.8 3 94.1 0.57 10 3.65 24.8 4 0.147 1

T5 225-18 5 P 1.5x0.120 (1.5O D ) 6.40 6.10 149.5 0.5202 2.90 16.8 6 0.17 2 1

T6 18 5-17 5 L 2 1/2x2 1/2x3/16 6.40 5.8 3 94.1 0.57 10 5.37 24.8 4 0.216 1

T7 17 5-155 2L 2x2x3/16x3/8 6.40 5.8 0 118 .0 0.8 616 7 .15 37 .48 0.191 1

2L 'a'>33.3266 in -160
T8 155-140 2L 2x2x3/16x3/8 6.40 5.8 0 118 .0 0.8 616 7 .7 6 37 .48 0.207 1

2L 'a'>33.3266 in -200
T9 140 -125 2L 2x2x3/16x3/8 6.40 5.8 0 118 .0 0.8 616 5.35 37 .48 0.143 1

2L 'a'>33.3266 in -215
T10 125-100 P 1.5x0.120 (1.5O D ) 6.40 6.07 148 .7 0.5202 3.8 6 16.8 6 0.229 1

T11 100 -7 5 2L 2x2x3/16x3/8 6.40 5.8 0 118 .0 0.8 616 10.16 37 .48 0.27 1 1

2L 'a'>33.3266 in -263
T12 7 5-50 2L 2x2x3/16x3/8 6.40 5.8 0 118 .0 0.8 616 7 .26 37 .48 0.194 1

2L 'a'>33.3266 in -313
T13 50 -45 P 1.5x0.120 (1.5O D ) 6.40 6.07 148 .7 0.5202 5.30 16.8 6 0.314 1

T14 45-40 L 2x2x1/4 6.40 5.7 8 119.6 0.5629 3.37 27 .44 0.123 1

T15 40 -35 P 1.5x0.120 (1.5O D ) 6.40 6.07 148 .7 0.5202 4.55 16.8 6 0.27 0 1

T16 35-30 L 2x2x1/4 6.40 5.7 8 119.6 0.5629 3.00 27 .44 0.109 1

T17 30 -25 P 1.5x0.120 (1.5O D ) 6.40 6.07 148 .7 0.5202 5.24 16.8 6 0.311 1

T18 25-20 L 2x2x1/4 6.40 5.7 8 119.6 0.5629 3.8 6 27 .44 0.141 1

T19 20 -15 P 1.5x0.120 (1.5O D ) 6.40 6.07 148 .7 0.5202 6.10 16.8 6 0.362 1

T20 15-10 L 2x2x3/8 6.40 5.7 8 122.6 0.8 091 4.66 39.44 0.118 1

T21 10 -5 L 2x2x3/8 6.40 5.7 8 122.6 0.8 091 7 .20 35.19 0.205 1
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Section
No.

Elevation

ft

Size L

ft

Lu

ft

Kl/r A

in2

Pu

K

Pn

K

Ratio
Pu

Pn

T22 5-1 P 1.5x0.120 (1.5O D ) 5.66 5.36 131.4 0.5202 4.47 16.8 6 0.265 1

1
P u /Pn controls

H orizontalD esign D ata(Tension)

Section
No.

Elevation

ft

Size L

ft

Lu

ft

Kl/r A

in2

Pu

K

Pn

K

Ratio
Pu

Pn

T1 28 0 -260 P 1.5x.120 4.00 3.8 1 93.4 0.5202 0.44 16.8 6 0.026 1

T2 260 -245 P 1.5x.120 4.00 3.8 1 93.4 0.5202 1.26 16.8 6 0.0 7 5 1

T4 240 -225 P 1.5x.120 4.00 3.8 1 93.4 0.5202 0.49 16.8 6 0.029 1

T5 225-18 5 P 1.5x.120 4.00 3.8 1 93.4 0.5202 0.54 16.8 6 0.032 1

T6 18 5-17 5 P 1.5x.120 4.00 3.8 1 93.4 0.5202 0.8 8 16.8 6 0.052 1

T7 17 5-155 P 1.5x.120 4.00 3.8 1 93.4 0.5202 0.7 9 16.8 6 0.047 1

T8 155-140 P 1.5x.120 4.00 3.7 9 92.9 0.5202 0.8 2 16.8 6 0.049 1

T9 140 -125 P 1.5x.120 4.00 3.7 9 92.9 0.5202 0.8 2 16.8 6 0.049 1

T10 125-100 P 1.5x.120 4.00 3.7 9 92.9 0.5202 0.91 16.8 6 0.054 1

T11 100 -7 5 P 1.5x.120 4.00 3.7 9 92.9 0.5202 2.94 16.8 6 0.17 5 1

T12 7 5-50 P 1.5x.120 4.00 3.7 9 92.9 0.5202 1.06 16.8 6 0.063 1

T13 50 -45 P 1.5x.120 4.00 3.7 9 92.9 0.5202 1.53 16.8 6 0.091 1

T18 25-20 P 1.5x.120 4.00 3.7 9 92.9 0.5202 1.58 16.8 6 0.094 1

T19 20 -15 P 1.5x.120 4.00 3.7 9 92.9 0.5202 1.57 16.8 6 0.093 1

T20 15-10 P 1.5x.120 4.00 3.7 9 92.9 0.5202 1.57 16.8 6 0.093 1

T21 10 -5 P 1.5x.120 4.00 3.7 9 92.9 0.5202 1.55 16.8 6 0.092 1

T22 5-1 P 1.5x.120 4.00 3.7 9 92.9 0.5202 1.55 16.8 6 0.092 1

1
P u /Pn controls
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TopGirtD esign D ata(Tension)

Section
No.

Elevation

ft

Size L

ft

Lu

ft

Kl/r A

in2

Pu

K

Pn

K

Ratio
Pu

Pn

T1 28 0 -260 P 1.5x0.120 (1.5O D ) 4.00 3.8 1 93.4 0.5202 0.7 0 16.8 6 0.042 1

T14 45-40 P 1.5x.120 4.00 3.7 9 92.9 0.5202 0.43 16.8 6 0.025 1

T15 40 -35 P 1.5x.120 4.00 3.7 9 92.9 0.5202 0.42 16.8 6 0.025 1

T16 35-30 P 1.5x.120 4.00 3.7 9 92.9 0.5202 0.42 16.8 6 0.025 1

T17 30 -25 P 1.5x.120 4.00 3.7 9 92.9 0.5202 0.40 16.8 6 0.024 1

1
P u /Pn controls

B ottom GirtD esign D ata(Tension)

Section
No.

Elevation

ft

Size L

ft

Lu

ft

Kl/r A

in2

Pu

K

Pn

K

Ratio
Pu

Pn

T22 5-1 2C 6x 8 .2 4.00 3.7 9 61.4 4.8 000 1.47 155.52 0.009 1

1
P u /Pn controls

TopGu y P u ll-O ffD esign D ata(Tension)

Section
No.

Elevation

ft

Size L

ft

Lu

ft

Kl/r A

in2

Pu

K

Pn

K

Ratio
Pu

Pn

T2 260 -245 2L 2x2x3/16x3/8 4.00 3.26 7 4.1 0.8 616 11.36 37 .48 0.303 1

2L 'a'>18 .7 38 1 in -42
T8 155-140 2L 2x2x3/16x3/8 4.00 3.7 9 7 3.7 0.8 616 8 .8 1 37 .48 0.235 1

2L 'a'>21.7 913in -18 5
T12 7 5-50 2L 2x2x3/16x3/8 4.00 3.7 9 7 3.7 0.8 616 6.95 37 .48 0.18 6 1

2L 'a'>21.7 913in -293

1
P u /Pn controls
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B ottom Gu y P u ll-O ffD esign D ata(Tension)

Section
No.

Elevation

ft

Size L

ft

Lu

ft

Kl/r A

in2

Pu

K

Pn

K

Ratio
Pu

Pn

T3 245-240 2L 2x2x3/16x3/8 4.00 3.26 7 4.1 0.8 616 0.40 37 .48 0.011 1

2L 'a'>18 .7 38 1 in -62

1
P u /Pn controls

Torqu e-A rm Top D esign D ata

Section
No.

Elevation

ft

Size L

ft

Lu

ft

Kl/r A

in2

Pu

K

Pn

K

Ratio
Pu

Pn

T2 260 -245(417 ) 2L 3x3x1/4x3/8 6.11 6.02 7 7 .6 2.8 8 00 15.8 3 93.31 0.17 0 1

2L 'a'>28 .60 8 3in -417
T2 260 -245(418 ) 2L 3x3x1/4x3/8 6.11 6.02 7 7 .6 2.8 8 00 16.01 93.31 0.17 2 1

2L 'a'>28 .60 8 3in -418
T2 260 -245(423) 2L 3x3x1/4x3/8 6.11 6.02 7 7 .6 2.8 8 00 15.64 93.31 0.168 1

2L 'a'>28 .60 8 3in -423
T2 260 -245(424) 2L 3x3x1/4x3/8 6.11 6.02 7 7 .6 2.8 8 00 15.8 7 93.31 0.17 0 1

2L 'a'>28 .60 8 3in -424
T2 260 -245(429) 2L 3x3x1/4x3/8 6.11 6.02 7 7 .6 2.8 8 00 15.50 93.31 0.166 1

2L 'a'>28 .60 8 3in -429
T2 260 -245(430) 2L 3x3x1/4x3/8 6.11 6.02 7 7 .6 2.8 8 00 16.21 93.31 0.17 4 1

2L 'a'>28 .60 8 3in -430

1
P u /Pn controls

S ec tion C apac ity Table

Section
No.

Elevation
ft

Component
Type

Size Critical
Element

P
K

øPallow

K
%

Capacity
Pass
Fail

T1 28 0 -260 L eg 2 1/4 1 -13.20 7 0.7 7 18 .7 P ass
T2 260 -245 L eg 2 1/4 30 -23.91 7 0.7 7 33.8

36.6 (b)
P ass

T3 245-240 L eg 2 1/4 60 -24.21 7 0.7 7 34.2 P ass
T4 240 -225 L eg 2 1/4 69 -28 .14 7 0.7 7 39.8 P ass
T5 225-18 5 L eg 2 1/4 8 8 -31.03 7 0.7 7 43.8 P ass
T6 18 5-17 5 L eg 2 1/4 140 -31.98 7 0.7 7 45.2 P ass
T7 17 5-155 L eg 2 1/2 154 -45.7 3 97 .91 46.7 P ass
T8 155-140 L eg 2 1/2 18 2 -47 .38 97 .91 48 .4 P ass
T9 140 -125 L eg 2 1/2 203 -47 .10 97 .91 48 .1 P ass
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Section
No.

Elevation
ft

Component
Type

Size Critical
Element

P
K

øPallow

K
%

Capacity
Pass
Fail

T10 125-100 L eg 2 1/2 223 -52.48 97 .91 53.6 P ass
T11 100 -7 5 L eg 2 1/2 258 -53.59 97 .91 54.7 P ass
T12 7 5-50 L eg 2 1/2 291 -61.35 97 .91 62.7 P ass
T13 50 -45 L eg 2 1/2 324 -63.12 97 .91 64.5 P ass
T14 45-40 L eg 2 1/2 333 -63.41 97 .91 64.8 P ass
T15 40 -35 L eg 2 1/2 342 -64.64 97 .91 66.0 P ass
T16 35-30 L eg 2 1/2 351 -64.46 97 .91 65.8 P ass
T17 30 -25 L eg 2 1/2 360 -65.19 97 .91 66.6 P ass
T18 25-20 L eg 2 1/2 369 -64.57 97 .91 65.9 P ass
T19 20 -15 L eg 2 1/2 37 6 -64.92 97 .91 66.3 P ass
T20 15-10 L eg 2 1/2 38 7 -63.99 97 .91 65.4 P ass
T21 10 -5 L eg 2 1/2 394 -63.96 97 .91 65.3 P ass
T22 5-1 L eg 2 1/2 405 -62.65 116.59 53.7 P ass
T1 28 0 -260 D iagonal 2L 2x2x3/16x3/8 9 -3.7 8 22.7 9 16.6

25.2 (b)
P ass

T2 260 -245 D iagonal 2L 2x2x3/16x3/8 39 -5.7 9 28 .59 20.3
34.6 (b)

P ass

T3 245-240 D iagonal 2L 2x2x3/16x3/8 66 -3.7 8 22.7 9 16.6
29.4 (b)

P ass

T4 240 -225 D iagonal L 2 1/2x2 1/2x3/16 8 7 -4.25 10.19 41.7 P ass
T5 225-18 5 D iagonal P 1.5x0.120 (1.5O D ) 132 -2.8 1 5.26 53.5 P ass
T6 18 5-17 5 D iagonal L 2 1/2x2 1/2x3/16 145 -6.04 10.19 59.3 P ass
T7 17 5-155 D iagonal 2L 2x2x3/16x3/8 160 -7 .8 9 22.8 6 34.5

47 .7 (b)
P ass

T8 155-140 D iagonal 2L 2x2x3/16x3/8 194 -7 .69 22.8 6 33.6
51.8 (b)

P ass

T9 140 -125 D iagonal 2L 2x2x3/16x3/8 221 -6.58 22.8 6 28 .8
35.7 (b)

P ass

T10 125-100 D iagonal P 1.5x0.120 (1.5O D ) 248 -3.8 0 5.31 7 1.6 P ass
T11 100 -7 5 D iagonal 2L 2x2x3/16x3/8 269 -10.17 22.8 6 44.5

67 .8 (b)
P ass

T12 7 5-50 D iagonal 2L 2x2x3/16x3/8 319 -8 .12 22.8 6 35.5
48 .4 (b)

P ass

T13 50 -45 D iagonal P 1.5x0.120 (1.5O D ) 328 -4.17 5.31 7 8 .4 P ass
T14 45-40 D iagonal L 2x2x1/4 337 -5.66 6.7 4 8 4.0 P ass
T15 40 -35 D iagonal P 1.5x0.120 (1.5O D ) 346 -3.33 5.31 62.7 P ass
T16 35-30 D iagonal L 2x2x1/4 357 -5.57 6.7 4 8 2.6 P ass
T17 30 -25 D iagonal P 1.5x0.120 (1.5O D ) 366 -3.7 8 5.31 7 1.2 P ass
T18 25-20 D iagonal L 2x2x1/4 37 5 -6.45 6.7 4 95.7 P ass
T19 20 -15 D iagonal P 1.5x0.120 (1.5O D ) 38 4 -4.68 5.31 8 8 .1 P ass
T20 15-10 D iagonal L 2x2x3/8 393 -7 .19 9.67 7 4.3 P ass
T21 10 -5 D iagonal L 2x2x3/8 402 -5.7 2 9.67 59.1 P ass
T22 5-1 D iagonal P 1.5x0.120 (1.5O D ) 414 -6.7 5 6.7 9 99.3 P ass
T1 28 0 -260 H orizontal P 1.5x.120 18 -0.44 10.65 4.1 P ass
T2 260 -245 H orizontal P 1.5x.120 33 -1.04 10.65 9.7

10.1 (b)
P ass

T4 240 -225 H orizontal P 1.5x.120 7 7 -0.49 10.65 4.6 P ass
T5 225-18 5 H orizontal P 1.5x.120 91 -0.54 10.65 5.0 P ass
T6 18 5-17 5 H orizontal P 1.5x.120 149 -0.7 5 10.65 7 .0

7 .1 (b)
P ass

T7 17 5-155 H orizontal P 1.5x.120 157 -0.7 9 10.65 7 .4 P ass
T8 155-140 H orizontal P 1.5x.120 196 -0.8 2 10.7 0 7 .7 P ass
T9 140 -125 H orizontal P 1.5x.120 205 -0.8 2 10.7 0 7 .7 P ass

T10 125-100 H orizontal P 1.5x.120 228 -0.91 10.7 0 8 .5 P ass
T11 100 -7 5 H orizontal P 1.5x.120 28 5 2.94 16.8 6 17 .5

23.7 (b)
P ass

T12 7 5-50 H orizontal P 1.5x.120 305 -1.06 10.7 0 9.9 P ass
T13 50 -45 H orizontal P 1.5x.120 326 -1.53 10.7 0 14.3 P ass
T18 25-20 H orizontal P 1.5x.120 37 1 -1.58 10.7 0 14.8 P ass
T19 20 -15 H orizontal P 1.5x.120 37 9 -1.57 10.7 0 14.7 P ass
T20 15-10 H orizontal P 1.5x.120 38 8 -1.57 10.7 0 14.7 P ass
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T21 10 -5 H orizontal P 1.5x.120 399 -1.55 10.7 0 14.5 P ass
T22 5-1 H orizontal P 1.5x.120 406 -1.55 10.7 0 14.5 P ass
T1 28 0 -260 TopGirt P 1.5x0.120 (1.5O D ) 5 -0.7 0 10.65 6.6 P ass

T14 45-40 TopGirt P 1.5x.120 336 0.43 16.8 6 2.5
4.3(b)

P ass

T15 40 -35 TopGirt P 1.5x.120 343 0.42 16.8 6 2.5
4.2 (b)

P ass

T16 35-30 TopGirt P 1.5x.120 354 0.42 16.8 6 2.5
4.2 (b)

P ass

T17 30 -25 TopGirt P 1.5x.120 361 0.40 16.8 6 2.4
4.0 (b)

P ass

T22 5-1 B ottom Girt 2C 6x 8 .2 411 1.47 155.52 0.9 P ass
T2 260 -245 Gu y A @ 250 3/4 428 14.23 34.98 40.7 P ass
T8 155-140 Gu y A @ 155 7 /8 435 23.01 47 .8 2 48 .1 P ass

T12 7 5-50 Gu y A @ 7 5 9/16 438 13.67 21.00 65.1 P ass
T2 260 -245 Gu y B @ 250 3/4 422 14.33 34.98 41.0 P ass
T8 155-140 Gu y B @ 155 7 /8 434 23.02 47 .8 2 48 .1 P ass

T12 7 5-50 Gu y B @ 7 5 9/16 437 13.48 21.00 64.2 P ass
T2 260 -245 Gu yC @ 250 3/4 415 14.53 34.98 41.5 P ass
T8 155-140 Gu yC @ 155 7 /8 433 23.07 47 .8 2 48 .2 P ass

T12 7 5-50 Gu yC @ 7 5 9/16 436 13.58 21.00 64.7 P ass
T2 260 -245 TopGu y

P u ll-O ff@ 250
2L 2x2x3/16x3/8 42 11.36 37 .48 30.3

31.8 (b)
P ass

T8 155-140 TopGu y
P u ll-O ff@ 155

2L 2x2x3/16x3/8 18 5 8 .8 1 37 .48 23.5
64.5(b)

P ass

T12 7 5-50 TopGu y
P u ll-O ff@ 7 5

2L 2x2x3/16x3/8 293 6.95 37 .48 18 .6
50.9 (b)

P ass

T3 245-240 B ottom Gu y
P u ll-O ff@ 250

2L 2x2x3/16x3/8 62 -3.8 5 27 .44 14.0 P ass

T2 260 -245 Torqu e A rm
Top@ 250

2L 3x3x1/4x3/8 430 16.21 93.31 17 .4 P ass

T2 260 -245 Torqu e A rm
B ottom@ 250

2L 2 1/2x2x3/16x3/8 419 -17 .57 24.93 7 0.5 P ass

Su mmary
L eg(T17 ) 66.6 P ass
D iagonal

(T22)
99.3 P ass

H orizontal
(T11)

23.7 P ass

TopGirt
(T1)

6.6 P ass

B ottom Girt
(T22)

0.9 P ass

Gu y A (T12) 65.1 P ass
Gu y B (T12) 64.2 P ass
Gu yC (T12) 64.7 P ass

TopGu y
P u ll-O ff

(T8 )

64.5 P ass

B ottom Gu y
P u ll-O ff

(T3)

14.0 P ass

Torqu e A rm
Top(T2)

17 .4 P ass

Torqu e A rm
B ottom (T2)

7 0.5 P ass

B oltC hecks 67 .8 P ass
RATING = 99.3 Pass
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Version: 3.6

Version Date: 5/20/2016

Project No. Rev. 0 Shear Load, VTNX 3 k

Project Name Axial Load, PTNX 188 k

Site ID

Date

Code

Overstress Capacity, Soil

Overstress Capacity, Steel

0.15

Square

3 3 ft

1 12 in

6 6 ft

6 6 ft

2 2 ft

5 5 ft

No

Ultimate Bearing Capacity, Net 30.0 ksf

# of Layers Above Pad 2 -

Average Soil Unit Weight 123.333333 pcf

Soil Layer stop at Top of Pad TRUE Depth

Weight of Concrete 16.2 k

Axial Force, Pu 191.5 k

Axial Bearing Stress, qu 5.8 ksf

1 2 125 Allowable Bearing Stress, Φqn 18.0 ksf

2 3 120 Bearing Capacity 32.3% PASS

3

4

5 One-Way Critical Shear, Vcrit Negligible k

6 Nominal Shear Strength, ΦVn 118.7 k

One-Way Shear Capacity OK PASS

Two-Way Critical Shear, Vcrit 18.5 k

#5 Nominal Shear Strength, ΦVn 184.8 k

0.625 Two-Way Shear Capacity 10.0% PASS

6 Moment at Edge of Pier, Mu 37.3 k-ft

3000 Nominal Flexural Strength, ΦMn 163.7 k-ft

3 Steel Yielding?

60 Pad Flexural Capacity 22.8% PASS

#5 Axial Compressive Load, Pu 188.0 k

0.625 Nominal Compressive Strength, ΦPn 1791.8 k

8 Compressive Capacity 10.5% PASS

#3 Reinforcement Stress, ft 8.2 ksi

0.375 Allowable Stress, Ft 54.0 ksi

3 Bending Capacity 15.2% PASSClear Cover, ccpier

Tie Bar Diameter, dt

Tie Size

in

in

-

Pier Shape

Density Concrete

Guyed Tower Pad & Pier Calculator

Soil Bearing Capacity

Pad Bearing Depth, D

Pad Thickness, T

Pad Width, W

Pad Length, L

Pier Height Above Grade, ext

ft

ft

k

ft

ft

ft

Pier Width, d

-

in

-

ksi

in

Pier Steel Information

Number of Vertical Bars, nv

Pier Bar Diameter, dv

Vertical Bar Size

Yield Strength of Steel, Fy

Clear Cover, ccpad

ft

ft

2

Pad Steel Information

-

Total Ultimate Compressive Resistance

Modification Type

Layer

Thickness

(ft)

Unit Weight

(pcf)

Depth at

Bottom

(ft)

0

0

1

Layer

psi

-

in

-

Strength of Concrete, fc'

Number of Horizontal Bars, n

Pad Bar Diameter, db

Horizontal Bar Size

FDH Velocitel -- 6521 Meridien Drive, Raleigh, NC 27616 -- Ph. 919.755.1012 -- Fax 919.755.1031

Waterbury 2, CT

CT04877-A

Wednesday, August 03, 2016

ANSI/TIA-222-G

16BJWL1400

Pier Steel Capacities

Pad Steel Capacities

Tower Reactions

OK

Soil Information

Project & Site Details

Foundation Information

100%

kcf

100%

Boring Log

SB-4

3'

Has is been Modified?

0

0

3 ft

12 in

6 ft

6 ft

2 ft5 ft



Legend

Input Site ID:

Output Site Name:

Calculated Value Project ID:

Passing Result Design Code:

Failing Result Sheet Type:

(ft) (ft) (pcf) (deg) (kips) (psi) (psf)

2.5 2.5 1 115 31 30.8 150 1 112.5

5 2.5 2 169 45 25.8 150 1 112.5

15 10 3 170 45 8.0 150 1 112.5

15 ft 0.51 ksi

3 in 2.00 in

2.5 ft 239.4 kips

12.5 ft 27.0% OK

8.8 ft

9 in

6 ft 1 in

36 ksi

95.4 kips

64.6 kips

100.0% OK 174.96 kips

349.9 kips

54.5% OK

160.3 kips

40.3% OK 3 ksi

42 in

18 in

190.9 kips 41.5 in

100.0% OK 190.9 kips

268.5 kips

71.1% OK

91 ksi

124 ksi

Plate:

2 in Anchor Rod:

3.14 in2 Grout Column:

2.43 in2 15 ft

64.6 kips

190.9 kips

165.8 kips 35.9 kips

38.9% OK ft

in

257.3 kips 71.7 kips

74.2% OK 213.8 kips

254.5 kips

221.1 kips

285.9 kips

478.8 kips

388.8 kips

413.1 kips

Ldv, Development Length:

Cement Grout

0.9

Allowable Grout to Soil

Skin Friction

Grout Type:

Plate Yield Stress:

Weight of Soil Check

Williams A615 (Fu=124)

Length of Rock Anchor:

Maximum Shear:

0.82Average Volume Reduction Factor:

Equivalent Allowable Point Load:

Depth to Bottom of Layer Layer Thickness Layer Density Allowable Layer Weight

Rod Tensile Percent Capacity:

Plate Percent Capacity:

Rod Nominal Diameter:

Rod Gross Area:

Rod Net Area:

Rod Ultimate Strength:

Allowable Anchor Uplift Capacity:

Weight of Soil Percent Capacity:

Grout to Soil Skin Friction Percent Capacity:

Minimum Anchor Edge Distance:

Concrete Bearing Percent Capacity:

Allowable Concrete Bearing:

Allowable Grout to Soil Skin Friction:

Grout to Soil Skin Friction Percent Capacity:

Allowable Anchor Compression Capacity:

Allowable Rod Tension:

3'' Ø Bore Hole with Cement Grout

2'' Ø ( Williams A615 (Fu=124) )

Upset (Fu=124)Rod Thread Form:

Rod Yield Strength:

Effective Concrete Depth:

Min. Top/Bot. of Concrete To Plate Center:

Skin Friction Uplift Check

Rock Anchor Spreadsheet (v1.11)

G

Analysis

CT04877-A

Waterbury 2

16FAZL1400

Notes

Length of anchor is measured from top of soil profile (ie. layer depth = 0 ft.)

For single anchors, leave anchor spacing blank or set to 0 ft.

Spreadsheet is setup for weight of soil to control anchor capacity.

Concrete bearing check is also dependent on the plate width.

Maximum soil layer depth and length of anchor is 50 ft.

Plate Grade:

Grout to Steel Percent Capacity:

Allowable Grout to Steel Bond Strength:

Layer Failure Cone Angle

Grout Ultimate Bond Strength:

Bore Hole Diameter:

Plate Shear Check

Plate Thickness:

A36

Plate Width:

Layer Number
Ultimate Grout to Soil

Skin Friction

Skin Friction Grouping

Factor

0.75

Rod Solid Diameter:

Concrete Bearing Check

Skin Friction Safety Factor:

0.50

Soil Properties

Bond Strength CheckGeneral Anchor Inputs

Plate Shear (Equivalent Point Load):

Concrete Bearing:

Plate Shear Safety Factor: 0.9

Concrete Bearing Safety Factor: 0.65

Micropile Verification Testing Design Load:

Existing Pier/Caisson Diameter:

Maximum Deflection:

Skin Friction Uplift:

Skin Friction Compression:

Ultimate Capacities

Rod Tension:

Analysis Summary

Concrete Compressive Strength:

Allowable Shear Capacity:

Maximum Bearing Load:

PL 9'' x 9'' x 1'' A36 with 2-2/16'' Ø Hole

Length of Anchor:

Williams Design Safety Factor:

Rod Tension Safety Factor:

1

0.75

Weight of Soil:

0.90

Rod Compression:

Bond Strength:

Bond Strength Safety Factor:

Allowable Rod Compression:

Rod Compression Percent Capacity:

Skin Friction Compression Check

Rod Compression Safety Factor:

Rod Tension Check

Allowable Grout to Soil Skin Friction:

Lwr, Soil Failure Cone Length:

Anchor Spacing:

Anchor Pattern: 1

Lt, Soil Profile to Top Development Length:

Allowable Weight of Soil:

Rod Grade:

Rod Compression Check

Weight of Soil Safety Factor:

Solve



Legend

Input Site ID:

Output Site Name:

Calculated Value Project ID:

Passing Result Design Code:

Failing Result Sheet Type:

(ft) (ft) (pcf) (deg) (kips) (psi) (psf)

2 2 1 110 30 16.6 0 1 0

3 1 2 135 40 7.4 0 1 0

4 1 3 135 40 5.2 150 1 112.5

4.5 0.5 4 135 40 1.9 150 1 112.5

9 4.5 5 164 45 4.2 150 1 112.5

13 4 6 165 45 0.0 150 1 112.5

13 ft 0.51 ksi

3 in 2.00 in

2.0 ft 210.7 kips

11.0 ft 16.7% OK

7.5 ft

9 in

6 ft 1 in

36 ksi

64.3 kips

35.3 kips

100.0% OK 174.96 kips

349.9 kips

36.7% OK

128.5 kips

27.4% OK 3 ksi

42 in

18 in

128.5 kips 41.5 in

100.0% OK 128.5 kips

268.5 kips

47.9% OK

91 ksi

124 ksi

Plate:

2 in Anchor Rod:

3.14 in2 Grout Column:

2.43 in2 13 ft

35.3 kips

128.5 kips

165.8 kips 19.6 kips

21.3% OK ft

in

257.3 kips 39.2 kips

49.9% OK 171.3 kips

171.3 kips

221.1 kips

285.9 kips

421.3 kips

388.8 kips

413.1 kips

Williams Design Safety Factor:

Rod Tension Safety Factor:

1

0.75

Weight of Soil:

0.90

Rod Compression:

Bond Strength:

Bond Strength Safety Factor:

Allowable Rod Compression:

Rod Compression Percent Capacity:

Skin Friction Compression Check

Rod Compression Safety Factor:

Rod Tension Check

Allowable Grout to Soil Skin Friction:

Lwr, Soil Failure Cone Length:

Anchor Spacing:

Anchor Pattern: 1

Lt, Soil Profile to Top Development Length:

Allowable Weight of Soil:

Rod Grade:

Rod Compression Check

Weight of Soil Safety Factor:

Plate Shear (Equivalent Point Load):

Concrete Bearing:

Plate Shear Safety Factor: 0.9

Concrete Bearing Safety Factor: 0.65

Micropile Verification Testing Design Load:

Existing Pier/Caisson Diameter:

Maximum Deflection:

Skin Friction Uplift:

Skin Friction Compression:

Ultimate Capacities

Rod Tension:

Analysis Summary

Concrete Compressive Strength:

Allowable Shear Capacity:

Maximum Bearing Load:

PL 9'' x 9'' x 1'' A36 with 2-2/16'' Ø Hole

Length of Anchor:

0.75

Rod Solid Diameter:

Concrete Bearing Check

Skin Friction Safety Factor:

0.50

Soil Properties

Bond Strength CheckGeneral Anchor Inputs

Ultimate Grout to Soil

Skin Friction

Skin Friction Grouping

Factor
Layer Number

Plate Grade:

Grout to Steel Percent Capacity:

Allowable Grout to Steel Bond Strength:

Layer Failure Cone Angle

Grout Ultimate Bond Strength:

Bore Hole Diameter:

Plate Shear Check

Plate Thickness:

A36

Plate Width:

Rock Anchor Spreadsheet (v1.11)

G

Analysis

CT04877-A

Waterbury 2

16FAZL1400

Notes

Length of anchor is measured from top of soil profile (ie. layer depth = 0 ft.)

For single anchors, leave anchor spacing blank or set to 0 ft.

Spreadsheet is setup for weight of soil to control anchor capacity.

Concrete bearing check is also dependent on the plate width.

Maximum soil layer depth and length of anchor is 50 ft.

Rod Tensile Percent Capacity:

Plate Percent Capacity:

Rod Nominal Diameter:

Rod Gross Area:

Rod Net Area:

Rod Ultimate Strength:

Allowable Anchor Uplift Capacity:

Weight of Soil Percent Capacity:

Grout to Soil Skin Friction Percent Capacity:

Minimum Anchor Edge Distance:

Concrete Bearing Percent Capacity:

Allowable Concrete Bearing:

Allowable Grout to Soil Skin Friction:

Grout to Soil Skin Friction Percent Capacity:

Allowable Anchor Compression Capacity:

Allowable Rod Tension:

3'' Ø Bore Hole with Cement Grout

2'' Ø ( Williams A615 (Fu=124) )

Upset (Fu=124)Rod Thread Form:

Rod Yield Strength:

Effective Concrete Depth:

Min. Top/Bot. of Concrete To Plate Center:

Skin Friction Uplift Check

Ldv, Development Length:

Cement Grout

0.9

Allowable Grout to Soil

Skin Friction

Grout Type:

Plate Yield Stress:

Weight of Soil Check

Williams A615 (Fu=124)

Length of Rock Anchor:

Maximum Shear:

0.87Average Volume Reduction Factor:

Equivalent Allowable Point Load:

Depth to Bottom of Layer Layer Thickness Layer Density Allowable Layer Weight

Solve



Legend

Input Site ID:

Output Site Name:

Calculated Value Project ID:

Passing Result Design Code:

Failing Result Sheet Type:

(ft) (ft) (pcf) (deg) (kips) (psi) (psf)

2 2 1 115 32 22.7 150 1 112.5

4 2 2 135 40 17.7 150 1 112.5

5 1 3 135 40 5.3 150 1 112.5

6.5 1.5 4 155 45 5.0 150 1 112.5

9 2.5 5 170 45 1.3 150 1 112.5

15 6 6 169 45 0.0 150 1 112.5

15 ft 0.51 ksi

3 in 2.00 in

2.0 ft 249.0 kips

13.0 ft 20.9% OK

8.5 ft

9 in

6 ft 1 in

36 ksi

95.4 kips

52.1 kips

100.0% OK 174.96 kips

349.9 kips

54.5% OK

166.7 kips

31.3% OK 3 ksi

42 in

18 in

190.9 kips 41.5 in

100.0% OK 190.9 kips

268.5 kips

71.1% OK

91 ksi

124 ksi

Plate:

2 in Anchor Rod:

3.14 in2 Grout Column:

2.43 in2 15 ft

52.1 kips

190.9 kips

165.8 kips 29.0 kips

31.4% OK ft

in

257.3 kips 57.9 kips

74.2% OK 222.2 kips

254.5 kips

221.1 kips

285.9 kips

497.9 kips

388.8 kips

413.1 kips

Williams Design Safety Factor:

Rod Tension Safety Factor:

1

0.75

Weight of Soil:

0.90

Rod Compression:

Bond Strength:

Bond Strength Safety Factor:

Allowable Rod Compression:

Rod Compression Percent Capacity:

Skin Friction Compression Check

Rod Compression Safety Factor:

Rod Tension Check

Allowable Grout to Soil Skin Friction:

Lwr, Soil Failure Cone Length:

Anchor Spacing:

Anchor Pattern: 1

Lt, Soil Profile to Top Development Length:

Allowable Weight of Soil:

Rod Grade:

Rod Compression Check

Weight of Soil Safety Factor:

Plate Shear (Equivalent Point Load):

Concrete Bearing:

Plate Shear Safety Factor: 0.9

Concrete Bearing Safety Factor: 0.65

Micropile Verification Testing Design Load:

Existing Pier/Caisson Diameter:

Maximum Deflection:

Skin Friction Uplift:

Skin Friction Compression:

Ultimate Capacities

Rod Tension:

Analysis Summary

Concrete Compressive Strength:

Allowable Shear Capacity:

Maximum Bearing Load:

PL 9'' x 9'' x 1'' A36 with 2-2/16'' Ø Hole

Length of Anchor:

0.75

Rod Solid Diameter:

Concrete Bearing Check

Skin Friction Safety Factor:

0.50

Soil Properties

Bond Strength CheckGeneral Anchor Inputs

Ultimate Grout to Soil

Skin Friction

Skin Friction Grouping

Factor
Layer Number

Plate Grade:

Grout to Steel Percent Capacity:

Allowable Grout to Steel Bond Strength:

Layer Failure Cone Angle

Grout Ultimate Bond Strength:

Bore Hole Diameter:

Plate Shear Check

Plate Thickness:

A36

Plate Width:

Rock Anchor Spreadsheet (v1.11)

G

Analysis

CT04877-A

Waterbury 2

16FAZL1400

Notes

Length of anchor is measured from top of soil profile (ie. layer depth = 0 ft.)

For single anchors, leave anchor spacing blank or set to 0 ft.

Spreadsheet is setup for weight of soil to control anchor capacity.

Concrete bearing check is also dependent on the plate width.

Maximum soil layer depth and length of anchor is 50 ft.

Rod Tensile Percent Capacity:

Plate Percent Capacity:

Rod Nominal Diameter:

Rod Gross Area:

Rod Net Area:

Rod Ultimate Strength:

Allowable Anchor Uplift Capacity:

Weight of Soil Percent Capacity:

Grout to Soil Skin Friction Percent Capacity:

Minimum Anchor Edge Distance:

Concrete Bearing Percent Capacity:

Allowable Concrete Bearing:

Allowable Grout to Soil Skin Friction:

Grout to Soil Skin Friction Percent Capacity:

Allowable Anchor Compression Capacity:

Allowable Rod Tension:

3'' Ø Bore Hole with Cement Grout

2'' Ø ( Williams A615 (Fu=124) )

Upset (Fu=124)Rod Thread Form:

Rod Yield Strength:

Effective Concrete Depth:

Min. Top/Bot. of Concrete To Plate Center:

Skin Friction Uplift Check

Ldv, Development Length:

Cement Grout

0.9

Allowable Grout to Soil

Skin Friction

Grout Type:

Plate Yield Stress:

Weight of Soil Check

Williams A615 (Fu=124)

Length of Rock Anchor:

Maximum Shear:

0.84Average Volume Reduction Factor:

Equivalent Allowable Point Load:

Depth to Bottom of Layer Layer Thickness Layer Density Allowable Layer Weight

Solve



Version: 2.0

Version Date: 6/24/2015

Project No.

Project Name

Site ID

Date

Code 0.01 ft

9 ft

Density Concrete 150 pcf Anchor 3 ft

Length 9 ft Outer (B)

Width 3.5 ft

Thickness 3 ft 3.5 ft 3.5 ft

Depth to Top of Block 0.01 ft

Anchor Angle from Grade 49 º

11.7 k

3.33 ft Boring Log TNX Uplift Reaction 47 k

50 ft SB3 Modification Allowable 35.3 k

14.9 k

78.6% Pass

1

2

3 - k

6.71 k

62 k

1 0.01 S 0 0.01 0 0 2 -

2 2 C 110 1.99 30 0 Channel -

3 3.01 C 135 1.01 40 0 2.39 in2

4 N/A S 135 0.32 40 0 36 ksi

5 N/A 0.8 -

6 N/A 137.7 k

7 N/A 45.0% Pass

8 N/A

Anchor Type

No. of Anchors

Anchor Tension

Capacity

Allowable Tension

Factor (LRFD)

Yield Strength, Fy

Cross Sectional Area

Water Table Depth

# of Layers Above Anchor:

Allowable Lateral Load

Anchor Lateral

Capacity

Depth at

Bottom (ft)

Lateral Capacity

Anchor Shaft CapacityLayer

Consider Lateral Passive Pressure within the

Frost Depth?

Must Be Int. >=2,<=8

Must Be Int. >=1,<=7# of Layers Adjacent Anchor:

Total # of Layers:

Guy Anchor Block Foundation Calculator

FDH Velocitel -- 6521 Meridien Drive, Raleigh, NC 27616 -- Ph. 919.755.1012 -- Fax 919.755.1031

Partial
Allowable Uplift Load

Anchor Uplift

Uplift Capacity

Project & Site Details

Waterbury 2, CT

16FAZL1400

Soil Information

Anchor Block Information

"Full" for Crown analyses,

<<< "Partial for all others unless

otherwise noted.

CT04877-A

ANSI/TIA-222-G

Wednesday, August 03, 2016

Frost Depth

Must Be Int. >=1,<=7

Thickness

(ft)

Unit Weight

(pcf)
Soil Type (C/S)

Cohesion

(psf)

Friction

Angle

(°)

Yes

Soil Layers OK?

m

f





T-MOBILE
NORTHEAST LLC

T-1

SITE NUMBER: CT11392B
181 GARDEN CIRLCE

WATERBURY, CT 06704
NEW HAVEN COUNTY

SITE NAME: WATERBURY/ HILL STREET

RF DESIGN GUIDELINE: 794DB

SHEET
NO.

DESCRIPTION REV.

UNDERGROUND SERVICE ALERT

LOCATION SPECIAL RESTRICTIONS

PROJECT
SITE



T-MOBILE
NORTHEAST LLC

GN-1

GROUNDING NOTES GENERAL NOTES



T-MOBILE
NORTHEAST LLC

A-1COMPOUND PLAN
PROPOSED EQUIPMENT PLAN

EXISTING EQUIPMENT PLAN

STRUCTURAL NOTES:



T-MOBILE
NORTHEAST LLC

A-2

STRUCTURAL NOTES:

EXISTING ANTENNA PLAN

PROPOSED ANTENNA PLAN SOUTH ELEVATION



T-MOBILE
NORTHEAST LLC

A-3

PROPOSED L1900 ANTENNA MOUNT TMA MOUNTING DETAIL

STRUCTURAL NOTES:

L1900 ANTENNA DETAIL



T-MOBILE
NORTHEAST LLC

E-1

TOWER TOP CABLE GROUNDING DETAIL

ELECTRICAL & GROUNDING  NOTES

ELECTRICAL LEGEND

TYPICAL GROUNDING RISER DIAGRAM

ONE LINE POWER DIAGRAM

TOWER BOTTOM CABLE GROUNDING DETAIL
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RADIO FREQUENCY EMISSIONS ANALYSIS REPORT 
EVALUATION OF HUMAN EXPOSURE POTENTIAL 

TO NON-IONIZING EMISSIONS 
 
 
 
 

T-Mobile Existing Facility 
 

Site ID: CT11392B 
 

Waterbury/ Hill St. 
181 Garden Circle 

Waterbury, CT  06704 
  

August 22, 2016 
 

EBI Project Number: 6216003688 
 
 
 
 

 

 

 

 

 

 

 

Site Compliance Summary 

Compliance Status: COMPLIANT 

Site total MPE% of 
FCC general public 

allowable limit: 
3.85 % 
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August 22, 2016 

 

T-Mobile USA 
Attn: Jason Overbey, RF Manager 
35 Griffin Road South 
Bloomfield, CT  06002 

 

Emissions Analysis for Site:  CT11392B – Waterbury/ Hill St. 

 

EBI Consulting was directed to analyze the proposed T-Mobile facility located at 181 Garden Circle, 
Waterbury, CT, for the purpose of determining whether the emissions from the Proposed T-Mobile 
Antenna Installation located on this property are within specified federal limits.  

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

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

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

Public exposure to radio frequencies is regulated and enforced in units of microwatts per square 
centimeter (μW/cm2). The general population exposure limit for the 700 MHz Band is approximately 467 
μW/cm2, and the general population exposure limit for the 1900 MHz (PCS) and 2100 MHz (AWS) bands 
is 1000 μW/cm2. 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.  
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Occupational/controlled exposure limits apply to situations in which persons are exposed as a 
consequence of their employment and in which those persons who are exposed have been made fully 
aware of the potential for exposure and can exercise control over their exposure.  Occupational/controlled 
exposure limits also apply where exposure is of a transient nature as a result of incidental passage through 
a location where exposure levels may be above general population/uncontrolled limits (see below), as 
long as the exposed person has been made fully aware of the potential for exposure and can exercise 
control over his or her exposure by leaving the area or by some other appropriate means. 

Additional details can be found in FCC OET 65. 

CALCULATIONS 

Calculations were done for the proposed T-Mobile Wireless antenna facility located at 181 Garden 
Circle, Waterbury, CT, using the equipment information listed below. All calculations were performed 
per the specifications under FCC OET 65. Since T-Mobile is proposing highly focused directional panel 
antennas, which project most of the emitted energy out toward the horizon, all calculations were 
performed assuming a lobe representing the maximum gain of the antenna per the antenna manufactures 
supplied specifications, minus 10 dB, was focused at the base of the tower. For this report the sample 
point is the top of a 6-foot person standing at the base of the tower.  

For all calculations, all equipment was calculated using the following assumptions: 

1) 2 GSM channels (PCS Band - 1900 MHz) were considered for each sector of the proposed 
installation.  These Channels have a transmit power of 30 Watts per Channel. 
 

2) 2 UMTS channels (PCS Band - 1900 MHz) were considered for each sector of the proposed 
installation.  These Channels have a transmit power of 30 Watts per Channel. 
 

3) 2 UMTS channels (AWS Band – 2100 MHz) were considered for each sector of the proposed 
installation. These Channels have a transmit power of 30 Watts per Channel. 

 
4) 2 LTE channels (PCS Band - 1900 MHz) were considered for each sector of the proposed 

installation. These Channels have a transmit power of 60 Watts per Channel. 
 
5) 2 LTE channels (AWS Band – 2100 MHz) were considered for each sector of the proposed 

installation. These Channels have a transmit power of 60 Watts per Channel 
 
6) 1 LTE channel (700 MHz Band) was considered for each sector of the proposed installation. 

This channel has a transmit power of 30 Watts. 
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7) Since some of the radios are ground mounted there are additional cabling losses accounted 
for. For each ground mounted RF path the following losses were calculated. 1.11 dB of 
additional cable loss for all ground mounted 700 MHz Channels, 2.06 dB of additional cable 
loss for all ground mounted 1900 MHz channels and 2.12 dB of additional cable loss for all 
ground mounted 2100 MHz channels. This is based on manufacturers Specifications for 200 
feet of 1-5/8” coax cable on each path. 

 
8) 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. 
 

9) For the following calculations the sample point was the top of a 6-foot person standing at the 
base of the tower. The maximum gain of the antenna per the antenna manufactures supplied 
specifications minus 10 dB was used in this direction.  This value is a very conservative 
estimate as gain reductions for these particular antennas are typically much higher in this 
direction.  
 

10) The antennas used in this modeling are the Ericsson AIR32 B66Aa/B2A & RFS APX16PV-
16PVL for 1900 MHz (PCS) and 2100 MHz (AWS) channels and the Commscope LNX-
6515DS-VTM for 700 MHz channels.  This is based on feedback from the carrier with 
regards to anticipated antenna selection. The Ericsson AIR32 B66Aa/B2A  has a maximum 
gain of 15.9 dBd at its main lobe at 1900 MHz and 2100 MHz. The RFS APX16PV-16PVL 
has a maximum gain of 16.3 dBd at its main lobe at 1900 MHz and 2100 MHz. The 
Commscope LNX-6515DS-VTM  has a maximum gain of 14.6 dBd at its main lobe at 700 
MHz. The maximum gain of the antenna per the antenna manufactures supplied 
specifications, minus 10 dB, was used for all calculations.  This value is a very conservative 
estimate as gain reductions for these particular antennas are typically much higher in this 
direction. 

 
11) The antenna mounting height centerline of the proposed antennas is 181.5 feet above ground 

level (AGL). 
 
12) Emissions values for additional carriers were taken from the Connecticut Siting Council 

active database. Values in this database are provided by the individual carriers themselves.  
 
13) All calculations were done with respect to uncontrolled / general public threshold limits. 
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T-Mobile Site Inventory and Power Data 

Sector: A Sector: B Sector: C 
Antenna #: 1 Antenna #: 1 Antenna #: 1 

Make / Model: Ericsson AIR32 
B66Aa/B2A Make / Model: Ericsson AIR32 

B66Aa/B2A Make / Model: Ericsson AIR32 
B66Aa/B2A 

Gain: 15.9 dBd Gain: 15.9 dBd Gain: 15.9 dBd 
Height (AGL):  181.5 Height (AGL):  181.5 Height (AGL):  181.5 

Frequency Bands 1900 MHz(PCS) / 
2100 MHz (AWS) Frequency Bands 1900 MHz(PCS) / 

2100 MHz (AWS) Frequency Bands 1900 MHz(PCS) / 
2100 MHz (AWS) 

Channel Count 4 Channel Count 4 Channel Count 4 
Total TX Power(W): 240 Total TX Power(W): 240 Total TX Power(W): 240 

ERP (W): 9,337.08 ERP (W): 9,337.08 ERP (W): 9,337.08 
Antenna A1 MPE% 1.09 Antenna B1 MPE% 1.09 Antenna C1 MPE% 1.09 

Antenna #: 2 Antenna #: 2 Antenna #: 2 

Make / Model: RFS APX16PV-
16PVL Make / Model: RFS APX16PV-

16PVL Make / Model: RFS APX16PV-
16PVL 

Gain: 16.3 dBd Gain: 16.3 dBd Gain: 16.3 dBd 
Height (AGL):  181.5 Height (AGL):  181.5 Height (AGL):  181.5 

Frequency Bands 1900 MHz(PCS) / 
2100 MHz (AWS) Frequency Bands 1900 MHz(PCS) / 

2100 MHz (AWS) Frequency Bands 1900 MHz(PCS) / 
2100 MHz (AWS) 

Channel Count 6 Channel Count 6 Channel Count 6 
Total TX Power(W): 180 Total TX Power(W): 180 Total TX Power(W): 180 

ERP (W): 4,756.44 ERP (W): 4,756.44 ERP (W): 4,756.44 
Antenna A2 MPE% 0.56 Antenna B2 MPE% 0.56 Antenna C2 MPE% 0.56 

Antenna #: 3 Antenna #: 3 Antenna #: 3 

Make / Model: Commscope LNX-
6515DS-VTM Make / Model: Commscope LNX-

6515DS-VTM Make / Model: Commscope LNX-
6515DS-VTM 

Gain: 14.6 dBd Gain: 14.6 dBd Gain: 14.6 dBd 
Height (AGL):  181.5 Height (AGL):  181.5 Height (AGL):  181.5 

Frequency Bands 700 MHz Frequency Bands 700 MHz Frequency Bands 700 MHz 
Channel Count 1 Channel Count 1 Channel Count 1 

Total TX Power(W): 30 Total TX Power(W): 30 Total TX Power(W): 30 
ERP (W): 670.07 ERP (W): 670.07 ERP (W): 670.07 

Antenna A3 MPE% 0.17 Antenna B3 MPE% 0.17 Antenna C3 MPE% 0.17 

 

 

 

 

 

 

 

 

Site Composite MPE% 
Carrier MPE% 

T-Mobile (Per Sector Max) 1.81 % 
Sky Tel 1 0.04 % 
Sky Tel 2 0.04 % 
Sky Tel 3 0.04 % 
Bell South 0.02 % 

Arch 1 0.07 % 
Arch 2 0.06 % 

Mobile com 1 0.08 % 
Mobile Com 2 0.08 % 

Fedex 0.02% 
#7 0.01% 

CL&P 1.07%
MediaFLO 0.52 %

Site Total MPE %: 3.85 % 

T-Mobile Sector A Total: 1.81 % 
T-Mobile Sector B Total: 1.81 % 
T-Mobile Sector C Total: 1.81 % 

 
Site Total: 3.85 % 
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T-Mobile Max Power Values Per Sector 

 

 

 

 

 

 

 

 

 

 

 

 

 

T-Mobile _Max Values per sector # 
Channels 

Watts ERP 
(Per Channel) 

Height       
(feet) 

Total 
Power 
Density 

(µW/cm2) 

Frequency 
(MHz) 

Allowable 
MPE 

(µW/cm2) 

Calculated % 
MPE 

T-Mobile AWS - 2100 MHz LTE 2 2,334.27 181.5 5.45 AWS - 2100 MHz 1000 0.54% 

T-Mobile PCS - 1900 MHz LTE 2 2,334.27 181.5 5.45 PCS - 1900 MHz 1000 0.54% 

T-Mobile AWS - 2100 MHz UMTS 2 785.45 181.5 1.83 AWS - 2100 MHz 1000 0.18% 

T-Mobile PCS - 1950 MHz UMTS 2 796.38 181.5 1.86 PCS - 1950 MHz 1000 0.19% 

T-Mobile PCS - 1950 MHz GSM 2 796.38 181.5 1.86 PCS - 1950 MHz 1000 0.19% 

T-Mobile 700 MHz LTE 
 
 
 
*NOTE: Totals may vary by 0.01% due to summing of remainders  

1 670.07 181.5 0.78 700 MHz 467 0.17% 

      Total:* 1.81% 
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Summary 

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

The anticipated maximum composite contributions from the T-Mobile facility as well as the site 
composite emissions value with regards to compliance with FCC’s allowable limits for general public 
exposure to RF Emissions are shown here: 

T-Mobile Sector Power Density Value (%) 
Sector A: 1.81 % 
Sector B: 1.81  % 
Sector C: 1.81 % 

T-Mobile Per Sector 
Maximum: 1.81 % 

  
Site Total: 3.85 % 

  
Site Compliance Status:  COMPLIANT 

 

 

The anticipated composite MPE value for this site assuming all carriers present is 3.85% of the allowable 
FCC established general public limit sampled at the ground level. This is based upon values listed in the 
Connecticut Siting Council database for existing carrier emissions. 

FCC guidelines state that if a site is found to be out of compliance (over allowable thresholds), that 
carriers over a 5% contribution to the composite value will require measures to bring the site into 
compliance. For this facility, the composite values calculated were well within the allowable 100% 
threshold standard per the federal government.  
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