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D escription

A s authorized by B rain R oss of Structure C onsulting G roup and D ick M an ofN anepashem et

Project M anagem ent, Inc., a structural analysis w as perform ed to investigate the adequacy of a


230' height R O H N  self-supporting tow er in Portland, M aine to support specified equipm ent.

B. T O W E R H IST O R Y

The tow er w as originally designed and furnished in 1977 by R O H N . The design standard and

original design w ind speed are unavailable.

The tow er w as analyzed by R O H N  Products, R adian C om m unication Services in 2007, R O H N

File num ber 08117EH , R adian Job N um ber 060-3713. The analysis report indicated that the

follow ing bracing m em bers w ere replaced by higher capacity m em bers.

· R eplaced existing tow er diagonal bracing m em bers w ith new , large size m em bers at the

follow ing bays:


Location 

N o. ofbays

220' -230' 

2


180' -200' 

3


160' -180' 

3


120' -140' 

2


The proposed equipm ent and recom m ended m odifications of Stainless R eport T063300

R evision B, dated 01/22/2016, are assum ed to be installed for the purpose of this analysis. The

m odification w orks are show n on Stainless D esign D raw ings dated 1/28/2016 and listed below :

· Installed additional horizontal sub-bracing at the m idpoints of the follow ing bays:


Location N o. ofbays

140.0' -150.0' 

1


120.0'-130.0' 

1


100.0'-110.0' 

1


60.0'-80.0' 2


· R eplaced existing diagonal bracing m em bers w ith new , higher capacity m em bers at

the follow ing bays:


Location N o. ofbays

100.0' -160.0' 

6


40.0' - 60.0' 

1


20.0' - 40.0' 

1
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· R eplaced existing secondary horizontal bracing m em bers w ith new , higher capacity

m em bers at the follow ing locations:


Location N o. oflevels

10.0' 

1


Stainless has no record of any other m odifications to the tow er or its foundations.


C. C O N D ITIO N S IN V ESTIG A TED

The analysis w as perform ed for the tow er supporting specified equipm ent based upon the

follow ing sources:


· Stainless Proposal P16_T063300_001 and P16_T063300A , dated 02/01/2016.


· Stainless R eport T063300 R evision B, dated 01/22/2016.


· A n analysis report by R O H N  Products of R adian C om m unication Services, R adian Job


N o 060-3713, dated 04/25/2007.


· Tow er original elevation draw ing, no date.


· Tow er foundation erection draw ing, draw ing N o. C -770254, dated 04/11/1977.


· Tow er m apping report by Stainless, Job N um ber T063300, dated 10/09/2015, for the


existing equipm ent on tow er and tow er cross section.


· Em ail from  D ick M an ofN anepashem et Project M anagem ent, Inc. to Jon M arcusse of

Stainless, dated 08/12/2015, w ith details of proposed equipm ent.


· T-M obile C onstruction D esign package, Site N o: 4PB -1288-A , by C happell

Engineering A ssociates, LLC , dated 03/30/2015, for the proposed equipm ent.


· Em ail from  D ick M an ofN anepashem et Project M anagem ent, Inc. to C hangfei C hen of

Stainless, dated 11/20/2015, w ith details of proposed equipm ent.


· V erizon W ireless C onstruction D raw ings, Site nam e: Portland _1 0_M E,  Location C ode:


381332, dated 09/28/2015, w ith details of proposed equipm ent.


· Em ails from  C raig C lark of Sinclair B roadcast G roup to Jon M arcusse of Stainless


dated 07/23/2015 and 11/25/2015, w ith proposed dishes inform ation.


· Stainless tow er m apping received 12/11/2015.


· Stainless D esign D raw ings dated 1/28/2016.


1. O ne beacon on tow er top.

2. O ne abandoned rotating m ount on tow er top.


3. O ne (1) E N G  antenna at the 230' level, fed by one (1) 7/8" line and one (1) 3/4" control

cable.

4. O ne (1) E N G  antenna at the 230' level, fed by one (1) 1-5/8" line and one (1) 3/4"

control cable.

5. O ne (1) 8' dish w ith radom e at the 225' level, azim uth 330 degrees, fed by one (1)


EW 63 cable.
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6. O ne (1) 8' grid dish at the 223' level, azim uth 20 degrees at the 223' level, fed by one

(1) 7/8" line.


7. Tw o (2) PA R 8-68 dish antennas at the 220' level, azim uth 330 degrees and 235 degrees

respectively, fed by one (1) EW 63 cable to each. (Proposed)

8. O ne (1) 8' dish w ith radom e at the 190' level, azim uth 235 degrees, fed by one (1)


EW 63 cable.


9. O ne (1) 8' grid dish at the 178' level, azim uth 210 degrees, fed by one (1) 7/8" line.


10. O ne (1) 12' w hip antenna on a ~ t a n d o f f m o u n t  at the 165' level, fed by one (1) 3/8" line.


11. Six (6) C ellm ax B D H H /6520/E0-8 panel antennas, three (3) A ndrew  LN X -6515D S-

V TM  panel antennas, nine (9) R R U S-11 units, and one (1) R adio W aves SP2-5.2 dish

w ith 189.11 degrees azim uth on three (3) sector fram e m ounts at the 157' level, fed by

tw elve (12) 1-5/8" lines arid three (3) 7/8" hybrid cables and one (1) 0.405" O D  cable.


(Proposed)

12. Six (6) panel antennas on three sector fram e m ounts at the 150' level, fed by six (6) 1-

5/8" lines.


13. Six (6) A m phenol H T4C6318RO O O G  panel antennas, six (6) C om m scope H B X X -

6516D S-A 2M  panel antennas, three (3) A LU  B13 R R H 4x30-4R  units, three (3) A LU

R R H 2x60-A W S units, three (3) A LU  B25 R R H 4x30-4R  units and tw o (2) D B -B 1-6C -

12A B-O Z Junction boxes on three (3) sector fram e m ounts at the 130' level, fed by tw o

(2) 1-5/8" hybrid cables. (Proposed)

14. O ne (1) panel type antenna at the 125' level, fed by one (1) 3/8" diam eter R G  cable.


15. O ne (1) 4' Y agi antenna at the 120' level, fed by one (1) 1/4" line.


16. Tw o (2) obstruction lights at the 115' level.


17. O ne (1) 6' dish w ith radom e at the 102', azim uth 332 degrees, fed by one (1) EW 63


cable. (This dish and line w ill be rem oved and w ill included in the analysis)


18. O ne (1) EN G  receiver antenna at the 100' level, fed by one (1) 7/8" line and one (1)


3/8" control cable.


19. O ne (1) 6' dish w ith radom e at the 95' level, fed by one (1) EW 63 cable.


20. O ne (1) dipole antenna on standoffm ount at the 90' level, fed by one (1) 7/8" line.


21. O ne (1) low  band V FH  antenna at the 85' level, fed by one (1) 1/4" line. (N ot in use and

not included in the analysis)


22. O ne (1) 4' solid dish antenna at the 82' level, azim uth 140 degrees, fed by one (1) 7/8"

line.


23. O ne (1) Y agi antenna at the 30' level, fed by one (1) 1/2" line.


24. O ne (1) w aveguide rack to 150' level.


25. O ne ( 1) 1" conduit to tow er top.


26. O ne (1) inside clim bing ladder w ith safety for the full height of the tow er.


27. O ne (1) w aveguide ladder to the 130' level (Proposed)

28. O ne (1) w aveguide ladder to the 157' level (Proposed)

29. O ne ( 1) 1" conduit to the 220' level (Proposed)
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The locations of the existing transm ission lines are based upon Stainless R eport T063300

R evision B, dated 01/22/2016. The locations of all transm ission lines are show n on page A -2 of

this R eport. D eviating from  this appurtenance arrangem ent m ay invalidate the results presented

in this R eport.


The azim uths of the tow er legs w ere based upon a partial original design sheet show ing the

azim uth of Leg A  w ith respect to true north. The tow er leg azim uths are 57, 117 and 297

degrees for the A , B  and C  legs respectively.


Tow er leg, diagonal and horizontal bracing m em ber capacities are based on an analysis report

by R O H N  Products of R adian C om m unication Services, R adian Job N o 060-3713, dated


04/25/2007.


A ll unused antennas and lines shall be rem oved prior to installation of the proposed equipm ent,


and have not been included in the analysis.


D . LO A D S A N D  STR ESSES

The analysis w as perform ed using the follow ing design param eters in accordance w ith IB C

2009 and A N SIITIA  222-G -2005, Structural Standard for A ntenna Supporting Structures and


A ntennas, effective 2005, including A ddenda G -1 and G -2 dated 2007 and 2009 respectively:


· Structure C lassification II


· 11 7 m ph ultim ate design w ind speed w ith no ice


· 40 m ph nom inal design w ind speed w ith 1" design ice thickness

· Exposure C ategory C 


· Topographic C ategory 1


· 0.32 earthquake spectral response acceleration at short periods (Ss)


· Earthquake Site C lass D 


The w ind loading used is 117 m ph ultim ate design w ind speed (w ind load factor =1.0) w ith no


ice as determ ined per A SC E 7-10, M inim um  D esign Loads for B uildings and O ther Structures,


and 40 m ph w ith 1" design ice thickness as determ ined per A N SIITIA  222-G . The A N SIITIA

222-G  code refers to A SC E 7-05, under w hich a nom inal design w ind speed of98 m ph (w ith a


w ind load factor =1.6) w ith no ice is prescribed for the tow er. The ultim ate design w ind speed

of 117 m ph is equivalent to a nom inal design w ind speed of approxim ately 98 m ph.


The w ind speed w ith no ice as determ ined per A SC E 7-10 represents the latest state of the art

research and findings in the field of w ind loading for hurricane prone regions of the U S. The

TIA  C om m ittee has approved the revised references w hich use statistical analysis of w ind

clim atic data, and form  the basis of the w ind speed m ethodology of A SC E 7-10. It is


anticipated that the next revision ofthe TIA  code w ill incorporate A SC E 7-10.
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The ultim ate design w ind speed w as converted to a nom inal design w ind speed for use w ith

A N SI/TIA  222-G  based upon the follow ing form ula:


V asd = V u lt*  (0.6)


112


= 117 *(0.6)

112


= 90.7 m ph, use 91 m ph

Seism ic effects need not be considered as the value of Ss is less than 1.0 per Section 2.7.3 of

A N SI/TIA  222-G . Load and resistance factors used to evaluate the adequacy of the structure


w ere in accordance w ith A N SI/TIA  222-G .


E. M ETH O D  O F A N A LY SIS

The analysis w as perform ed using.tnx:Tow er, a com puterized program  w hich idealizes the

tow er as a structure consisting of finite elem ents, and subjected to sim ultaneous transverse

(w ind) and axial (dead and ice) loads.


F. R ESU LTS


The results of the analysis show  the follow ing ratings:


LO C A TIO N  

SPA N  

R A T IN G %

220' to 230' 11


200' to 220' 42


180' to 200' 81


160' to 180' 101


140' to 160' 93


Leg com pression

120' to 140' 94


100' to 120' 

105


80' to 100' 103


60' to 80' 97


40' to 60' 85


20' to 40' 95


0' to 20' 105


220' to 230' 3


200' to 220' 25


180' to 200' 40


Leg tension

160' to 180' 

60


140' to 160' 50


120' to 140' 

56


100' to 120' 

73


80' to 100' 81
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60' to 80'

Leg tension

40' to 60'

20' to 40'

0' to 20'

220' to 230'

200' to 220'

180' to 200'

160' to 180'

140' to 160'

D iagonals

120' to 140'

100' to 120'

80' to 100'

60' to 80'

40' to 60'

20' to 40'

0' to 20'

220' to 230'

200' to 220'

H orizontals 

40' to 60'

20' to 40'

0' to 20'

Secondary B racing

40' to 60'

20' to 40'

M em bers

0' to 20'

Foundations

C om pression

U plift
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75


68


75


105


43


81


93


98


86


100


105


99


103


65


71


75


9


20


72


96


61


102


82


59


104


105


R atings of up to 105%  are considered acceptable due to tolerances in calculating the applied

loads on the tow er as w ell as m em ber design capacities.


The tow er tw ist and sw ay at the elevations of the various dishes under a service w ind speed of

60 m ph are as follow s:


D ish Elevation, ft. Sw ay, degrees Tw ist, degrees


8' dish/radom e 

225' 

0.28 

0.07


8' grid dish 

223' 

0.28 

0.07


(2) 8' dishes 

220' 

0.28 

0.07


8' dish!radom e 

190' 

0.25 

0.04

8' grid dish 

178' 

0.24 

0.03


SP2-5.2 dish 157' 0.20 

0.02


6' dish!radom e 95' 0.11 

0.01


4' standard 82' 

0.09 0.01
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1. The tow er, w ith equipm ent as specified in Section C  and all tow er m odifications per

Stainless D esign D raw ings dated 1/28/2016 installed, is adequate to achieve an ultim ate

design w ind speed of 117 m ph w ith no ice, and a nom inal design w ind speed of 40 m ph

w ith 1" design ice thickness in accordance w ith IB C  2009 and A N SIITIA  222-G  and the

analysis param eters of Section D .


H . PR O V ISIO N S O F A N A LY SIS

The analysis perform ed and the conclusions contained herein are based on the assum ption that

the tow er has been properly installed and m aintained, including, but not lim ited to the

follow ing:


1. Proper alignm ent and plum bness.

2. C orrect bolt tightness.

3. N o significant deterioration or dam age to any com ponent.

Furtherm ore, the inform ation and conClusions contained in this R eport w ere determ ined by

application of the current "state-of-the-arts" engineering and analysis procedures and form ulae,

and Stainless assum es no obligations to revise any of the inform ation or conclusions contained

in this R eport in the event that such engineering and analysis procedures and form ulae are

hereafter m odified or revised. In addition, under no circum stances w ill Stainless have any

obligation or responsibility w hatsoever for or on account of consequential or incidental

dam ages sustained by any person, firm  or organization as a result of any inform ation or

conclusions contained in the R eport, and the m axim um  liability of Stainless, if any, pursuant to

this R eport shall be lim ited to the total funds actually received by Stainless for preparation of

this R eport.


C ustom er has requested Stainless to prepare and subm it to C ustom er an engineering analysis

w ith respect to the Subject Tow er and has further requested Stainless to m ake appropriate

recom m endations regarding suggested structural m odifications and changes to the Subject

Tow er. In m aking such request of Stainless, C ustom er has inform ed Stainless that C ustom er

w ill m ake a determ ination as to w hether or not to im plem ent any of the changes or

m odifications w hich m ay be suggested by Stainless and that C ustom er w ill have any such

changes or m odifications m ade by riggers, erectors and other subcontractors of C ustom er's

choice.


C ustom er hereby agrees and acknow ledges that Stainless shall have no liability w hatsoever to

C ustom er or to others for any w ork or services perform ed by any persons other than Stainless

in connection w ith the im plem entation of any structural changes or m odifications
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recom m ended by Stainless including but not lim ited to any services rendered for C ustom er or

for others by riggers, erectors or other subcontractors. C ustom er acknow ledges and agrees that

any riggers, erectors or subcontractors retained or em ployed by C ustom er shall be solely


responsible to C ustom er and to others for the quality of w ork perform ed by them  and that

Stainless shall have no liability or responsibility w hatsoever as a result of any negligence or

breach of contract by any such rigger, erector or subcontractor.
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D ESIG N ED  A P P U R TE N A N C E  LO A D IN G

TY P E  

E LE V A TIO N  TY P E  

E LE V A TIO N

Beacon, m ise on top 

230 

6 panel antenna on Sector Fram es 150

ENG  antenna 

230 P roposed V erizon E quipm ent 

130

ENG  antenna 

230 P anel type antenna 

125

8' dish 1225 

Yagi antenna 120

8' grid dish 

223 

O B light 115

Is· dish (prop) 

220 ENG  R eceive antenna 

100

8' dish (prop) 

220 

6' dish w ith radom e 95

6' dish radom e

190 D ipole antenna 

90


8' grid dish 178 

4' dish 

82


12' w hip antenna 165 

R est P latform  

80


P roposed T-M obile E quipm ent 

157 

Yagi antenna 30


(w /dish)

S Y M B O L LIS T

M A R K  

S IZE  M A R K  

S IZE

A  

PIPE2.5STD  

E 

L2 1/2x2 1/2x3/16

B L1 3/4x1 3/4x1/8 

F 

2L2 112x2 1/2x114


c 

L3 1/2x31/2x5/16 

G  

2L2 112x2 1/2x3/8

D  L3 1/2x3 1/2x3/8

M A TE R IA L S TR EN G TH

TO W E R  D ESIG N  N O TES

1. Tow er designed for E xposure C  to the TIA -222-G  S tandard.

2. Tow er designed for a 91 m ph basic w ind in accordance w ith the TIA -222-G  S tandard.


3. Tow er is also designed for a 40 m ph basic w ind w ith 1.00 in ice. Ice is considered to


increase in thickness w ith height.

4. D eflections are based upon a 60 m ph w ind.

5. Tow er S tructure C lass II.


6. Topographic C ategory 1 w ith C rest H eight of o.oo ft

A LL R E A C TIO N S

A R E  FA C TO R E D

M AX. C O R N E R  R E A C TIO N S  A T  B A S E :

D O W N : 346150 lb


S H E A R : 445451b

U P LIFT: -2853271b

S H E A R : 38350 lb


A X IA L

2297961b

S H E A R ~ 
 M O M E N T

16690 lb _L_j
 \
22149981b-ft

TO R Q U E  8481 lb-ft

40 m ph W IN D - 1.0000 in IC E

A X IA L

718071b


S H E A R  ~   M O M E N T

7 4 6 2 5 1 b _ L _ _ j \ 91191251b-ft

TO R Q U E  408541b-ft

R E A C TIO N S -91 m ph W IN D 


, Stainless

ob T063301; P O R TLA N D , M E

IJ STAINLESs) 100 W estM ain S treet 

Project: 230-ft R O H N  S E LF  S U P P O R TIN G  TO W ER , P A S S IN G  S TR U C TU R A L A N A LY S IS

"'""""'··=· Lansdale, P A  19446

C lient: S TR U C TU R E  C O N S U LTIN G  G R O U P IN P M , IN c\ D raw n by: C hangfei C hen A pp'd:

T ow er E ngineers P hone: (215)631-1400

C ode:
 TIA -222-G  I D ate: 03122116
 Scale:
 N TS

FAX: (215)631-1425 P ath: K:\T063301\ena\lnxtow er\T063301 PASSIN G  AN ALYSIS.eri


D w g N o. E-1
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(6) 1-5/8" LIN ES TO  150'

(1) 3/4" C O N TR O L C A B LE  TO  230'


(1) 1/2" LIN E TO  230' (U N U SED , A S S U M E  R E M O V E )

(1) 3/8" LIN E TO  230' (U N U SED , A S S U M E  R E M O V E )

(1) 7/8" LIN E TO  223'


(1) E W 63 C A B LE  TO  190'


(1) 3/8" LIN E  TO  165'

(1) 3/8" LIN E  TO  125'

(1) 3/8" C A B LE  TO  115' (U N U SED , A S S U M E  R E M O V E )

(1) E W 63 C A B LE  TO  102' (TO  BE R E M O V E D )

(1) 7/8" LIN E  TO  100'


(1) 3/8" C O N TR O L C A B LE  TO  100'


(1) 7/8" LIN E TO  82'


C LIM B IN G  LA D D E R  TO  TO P

W ITH  S A FE TY  D EVIC E

(1) 1" C O N D U IT TO  230'

(1) 1-5/8" LIN E TO  230'

(1) 3/4" C O N TR O L C A B LE  TO  230'

(1) 7/8" LIN E TO  230'

(1) 3/8" C A B LE  TO  TO P  (U N U S E D , A S S U M E  R EM O VE)

(1) E W 63 C A B LE  TO  225'

(1) 7/8" LIN E TO  178'

(1) 1/4" C A B LE  TO  120'


(1) 7/8" LIN E TO  90'


(2) 1/4" C A B LE S  TO  85' (U N U SED , A S S U M E  R E M O V E )

(1) 1/2" LIN E TO  30'


(1) 1/4" C A B LE  TO  35' (U N U SED , A S S U M E  R E M O V E )

0


(1) 1" LIN E S U P P O R T C O N D U IT TO  130' (P R O P O S E D )

(2) 1-5/8" H YBR ID  C ABLES TO  130' (P R O P O S E D )

0
 (1) W .G . R A C K  TO  157' (P R O P O S E D )

0
 (12) 1-5/8" LIN ES TO  157' (P R O P O S E D )

0


0 

~  (3) 7/8" H YBR ID  C A B LE S  TO  157' (P R O P O S E D )

0
 (1) 0.405" O D  C A B LE  (P R O P O S E D )

0


(1) 1" LIN E S U P P O R  C O N D U IT TO  220'(P R O P O S E D )

(1) EW 63 C A B LE  TO  5'


(2) E W 63 C A B LE S  T 220' (P R O P O S E D )

TY P IC A L C R O S S  S E C TIO N

08/15/17


