From: Jack Andrews [mailto:jandrews@empiretelecomm.com]
Sent: Thursday, April 05, 2018 11:56 AM

To: Galligan, Coleen

Cc: CSC-DL Siting Council

Subject: RE: Incomplete - EM-ATT-052-180322 - New Britain Ave

Please accept my sincere apologies for not submitting the Mount Analysis with my Exempt Modification
application. | submitted one a few years ago for another site, and was advised that the CSC only wanted
the tower report; since then | have avoided submitting any mount analyses. | can see why you want one
in this instance; it won’t happen again.

Regardless, attached is a copy of the passing mount analysis for your review. | will mail 3 hard copies to
you this afternoon.

Do you want me to send copies to the municipality and property owners? Thanks for your
patience. Jack

From: Galligan, Coleen [mailto:Coleen.Galligan@ct.gov]
Sent: Thursday, April 05, 2018 10:38 AM

To: Jack Andrews <jandrews@empiretelecomm.com>

Cc: CSC-DL Siting Council <Siting.Council@ct.gov>

Subject: Incomplete - EM-ATT-052-180322 - New Britain Ave

Please see the attached correspondence.

Coleen Galligan
Connecticut Siting Council
10 Franklin Square

New Britain, CT 06051
(860) 827-2935
Coleen.Galligan@ct.gov

Disclaimer: This email is intended only for the use of the individual or entity to which it is
addressed, and may contain information that is privileged, confidential and exempt from
disclosure under applicable law. If you received this communication in error, please do not
distribute it and notify us immediately by email (administrator@dqualtekservices.com) or via
telephone (484.804.4500) and delete the original message. Unless expressly stated in this email,
nothing in this message or any attachment should be construed as a digital or electronic
signature.
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Objective:

In accordance with your request, Maser Consulting Connecticut has evaluated the structural impact of the final
AT&T equipment on the proposed antenna support mounts at the above referenced address.

Introduction:

Maser Consulting Connecticut has performed limited field observations on August 27, 2017 to verify the
existing condition of the structure and to locate and quantify the existing wireless appurtenances, where
possible. This structural analysis is only valid for the appurtenances on the site at the time of the field visit.
Additionally, Maser Consulting P.A. has reviewed the following documents in completing this report:

e RFDS ID 1765230, provided by Smartlink, dated July 13, 2017

The existing AT&T equipment is supported on existing sector frames at a centerline of approximately 150’-0"
above ground level. Maser Consulting Connecticut analyzed the existing sector frames and found them to be
inadequate to support the proposed installation. Therefore, it is proposed that the existing sector frames be
replaced with one (1) SiteProl mount P/n: RMV-12-396 monopole triple T-Arm and one (1) SiteProl mount
P/n: RMV-12-NP monopole triple T-Arm. The proposed T-Arms are constructed of structural steel pipes which
are supported by standoff tubes. This report is based only upon this information as well as information
obtained from the field.

Appurtenances:
Maser Consulting Connecticut understands the final AT&T loading to be as follows:

(3) CCI HPA-65R-BUU-H8 antennas (Proposed, per RFDS)

(3) CCI TPA-65R-LCUUUU-H8 antennas (Proposed, per RFDS)
(3) RRUS-32 B2 (Proposed, per RFDS)

(3) RRUS-32 (Proposed, per RFDS)

(1) DC/Fiber Squid (Proposed, per RFDS)

(3) Kathrein 800-10121 antennas (Existing, per RFDS)

(3) RRUS-11 (Existing, per RFDS)

(6) TMA (Existing, per RFDS)

(1) DC/Fiber Squid (Existing, per RFDS)

Codes, Standards and Loading:
Maser Consulting Connecticut utilized the following codes and standards:

e 2016 Connecticut State Building Code, Incorporating the 2012 IBC
e Structural Standards for Antenna Supporting Structures and Antennas ANSI/TIA-222-G
0 Basic Wind Speed — 98 mph (3 Second Gust)
0 Exposure Category - C
0 Structure Class — Il
0 Topographic Category - |
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Analysis Approach:

The analysis approach used in this structural analysis is based on the premise that if the proposed antenna
mounts are structurally adequate to support the existing and proposed equipment per the aforementioned
codes and standards, or if the increase in the forces in the structure is deemed to be negligible or acceptable,
then the proposed equipment can be installed as intended. Risa-3D, a 3D finite element modeling and analysis
program, was used to determine the capacity and usage of the proposed antenna mounts.

Design Parameters:
The following design parameters were utilized in this report:

e Structural Steel Pipes are constructed of A53 Grade B Steel.

e Structural Steel Tubes are constructed of A500 Grade B 46 Steel.

e The existing installation shall be relocated to and the proposed installation shall be installed on one
(1) SiteProl mount P/n: RMV-12-396 monopole triple T-Arm and one (1) SiteProl mount P/n: RMV-
12-NP monopole triple T-Arm

e The two (2) monopole triple T-Arms shall be installed on the monopole at a vertical distance of 6’-0”
from each other

e The proposed RRUS-32 B2 shall be installed with the existing relocated RRUS-11 on proposed
Commscope MTC3326DHD dual mounting bracket, one (1) per sector, three (3) total

e The proposed DC-6 shall be installed on the stand-off tubes in each sector

Calculations:
The calculations are found in Appendix A of this report.
Conclusion:

Maser Consulting Connecticut has determined the proposed antenna mounts have ADEQUATE structural
capacity to support the proposed and existing loading. The proposed antenna mounts have been determined
to be stressed to a maximum of 55.9% of their structural capacity with the maximum usage occurring at the
horizontal pipe. Therefore, the proposed AT&T installation CAN be installed as intended.

The conclusions reached by Maser Consulting Connecticut in this evaluation are only applicable for the
proposed structural members supporting the proposed AT&T telecommunications installation described
herein. Further, no structural qualifications are made or implied by this document for the existing tower
structure.

Maser Consulting Connecticut reserves the right to amend this report if additional information about the
proposed frames is provided. The conclusions reached by Maser Consulting Connecticut in this report are only
valid for the appurtenances listed in this report. Any change to the installation will require a revision to this
structural analysis.
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If you have any questions or comments, or require additional information, please do not hesitate to contact me.

Very truly yours,
Maser Consulting Connecticut

Petros E Tsoukalas, P.E. Tapan Pandey, E.I.T.
Geographic Discipline Leader Structural Engineer

\\maserconsulting.com\luj\Projects\2017\17963000A\17963003A\Structural\Mount Analysis\Rev 1\Word\10071289.Unionville-
Farmington.Mount Analysis.Rev 1.doc
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Maser Consulting Connecticut
331 Newman Springs Road
Suite 203

Red Bank, NJ 07701

Mount Analysis
FA #: 10071289
Unionville - Farmington

Page 1 of 22

Date: 10/9/2017 10:15 AM
Mount Analysis.xmcd

Maser Project No. 17963003A

Design Wind Load On Appurtenances:

Inputs:

Location:

Basic Wind Speed :
Antenna Centerline:
Structure Class:
Exposure Category:
Gust Effect Factor:

Wind Directionality Factor:

Topographic Category:

Crest Height:

Importance Factor:

Force Coefficient:

Unionville, CT

V := 98 MPH
z := 150ft
Class := "lI"
Exp = "C"
Gp =10
Kg:= 0.95
Topo := "1"
CH = Oft
I:= |1.0 if Class="II" =1
1.15 if Class = "lII"
Ct square(n-w) = |12 if LPPY:
= w

B

2.0 otherwise

if h <25
w

=S
- 287

1.2 otherwise

Ct_round(h-w) := |07

1.2 + 2- ﬂ - 25
45\ w w

ANSI/TIA-222-G Reference

(Figure Al-1le, p. 232)

(Table 2-1, P. 39)
(Section 2.6.5.1, p. 12)
(Section 2.6.9, p. 16)

(Table 2-2, P. 39)

(Section 2.6.6.2, p. 13)

(Section 2.6.6.4, p. 14)

(Table 2-3, P. 39)

Table 2-8, P. 42

Square Members

if£>2.5/\££7

w

if£>7/\£S25

w

w

Table 2-8, P. 42

Round Members

if£>2.5/\ﬂs7

w

w

if£>7/\£S25

w

w
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Date: 10/9/2017 10:15 AM
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Maser Project No. 17963003A

Terrain Exposure Constants:

Velocity Pressure Coefficient:

Velocity P ressure Coefficient:

Velocity P ressure Coefficient:

Velocity P ressure:

a:= |7.0 if Exp="B" Z,:= |1200ft if Exp = "B"

9=
9.5 if Exp="C"
115 if Exp = "D"

900ft if Exp = "C"
700ft if Exp = "D"
2

(6]
Z
Kz(z) = |K, « ma 2.01.(z—j . Komin
g
K < min(K;,2.01)

K, == Kz(z) = 1.378

Kzt(z) := Ky « | 1.0 if Topo = "1"
otherwise
Ke <= |0.90 if Exp ="B"
1.00 if Exp ="C"
1.10 if Exp = "D"
Ki < 1043 if Topo = "2"
0.53 if Topo = "3"
0.72 if Topo = "4"
f« |1.25 if Topo ="2"
2.00 if Topo ="3"
1.50 if Topo = "4"

)
Kh — e CH
Ko K¢ 2
1+
Kh

q, = 0.00256-K,- K, Kg-V>-1-psf = 32.195-psf

K Kzt(z) = 1

7t =

zmin =

0.70 if Exp ="B"

0.85 if Exp="C"
1.03 if Exp ="D"
Table 2-4, P. 40

(Section 2.6.5, P. 13)

(Section 2.6.6.4, p. 14)

(Table 2-4 p. 40)

(Table 2-5 p. 40)

(Table 2-5 p. 40)

(Section 2.6.6.4, P. 14)

(Section 2.6.6.4, P. 14)

(Section 2.6.9.6, P. 25)
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Maser Project No. 17963003A

AT&T Wind Loading (No Ice):

HPA-65R-BUU-H8

Dimensions:

Weight:

Mounting Pipe:

Area (Normal):

Area (Side):
Force Coefficient (Normal):

Force Coefficient (Side):

Pipe Area (Normal):

Pipe Area (Side):

Force Coefficient (Normal):

Normal Effective Projected Area:

Side Effective Projected Area:

Normal Wind Force:

Side Wind Force:

honty = 9240 Wy == 14800 dgpgg == 7.4-0n

ant
DLantl = 68lb
Lpg = 96in dpp = 2.375-in

2
ANa = Nant1 Want1 = 9-497 ft
ATa = Nangy-Qany = 4748
Ta = Nant1 dant = 4.748
CtNa= Cf_square(hantlawantl) = 1.366
Ct1a= Cf_square(hantladantl) = 1.583
2
Anp = M (Lpg ~ Nanty)-(dpg), 0] = 0059 t

2
dpp = 1.583 ft

Atp = Lprdp

Ct p= Cf_round(Lp1-dp1) = 1-2
EPAN = (Cf_N_a'ANa) + (Cf_p-ANp) — 13,0471

2
EPAT = (Cf 1 a/ATa) + (Cf pArp) = 9416 ft
Fant1_N = 0z Gp-EPAy = 420.056-Ibf

Fant1, T = 0z Gp-EPAT = 303.151-Ibf

(Section 2.6.9.2, P. 20)

(Section 2.6.9.2, P. 20)
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Date: 10/9/2017 10:15 AM
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Maser Project No. 17963003A

TPA-65R-L CUUUU-H8

Dimensions:

Weight:

Mounting Pipe:

Area (Normal):

Area (Side):
Force Coefficient (Normal):

Force Coefficient (Side):

Pipe Area (Normal):

Pipe Area (Side):

Force Coefficient (Normal):

Normal Effective Projected Area:

Side Effective Projected Area:

Normal Wind Force:

Side Wind Force:

h 2= 96-in Wantz = 14.4-in d 2= 8.6-in

ant ant

DLyt = 94.2Ib

Lpp = 96in dpp = 2.375:in

2

ANa = hant2'Wantp = 9.6t
) 2
ATa = hantp-dantp = 5733t

Cf_N_a = Cf_square(hantZ»Wantg) =1.385

Ct1a= Cf_square(hantZ’dantz) = 1.539
ANp = ma){(LpZ - hantz)'(dpz),()] — 0ft’

2
ATp = Lppdpy = 1583t

p2~p2
Cf_p = Cf_round('-pZ’de) =12

EPAN = (Cr N_a"ANa) * (Cf pAnp) = 132081t

2
EPAT:= (Cf T gATa) + (Cf pArp) = 10.7221ft
Fant2 N = Gz-Cn-EPAY = 428.124-Ibf

Fantz_T = 0z Gp-EPAT = 345.204-Ibf

(Section 2.6.9.2, P. 20)

(Section 2.6.9.2, P. 20)
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Maser Project No. 17963003A

800-10121

Dimensions:
Weight:

Mounting Pipe:

Area (Normal):

Area (Side):
Force Coefficient (Normal):

Force Coefficient (Side):

Pipe Area (Normal):

Pipe Area (Side):

Force Coefficient (Normal):

Normal Effective Projected Area:

Side Effective Projected Area:

Normal Wind Force:

Side Wind Force:

hantg = 545 Wayg:= 10.3:n  dgg:= 5.9n

ant
DLz = 44.11b

Lp3 i= 96in dpg = 2.375:in

2
ANa = hantS'WantS = 3.898 ft
) 2
ATa = hantz-dant3 = 2.233 ft

CtNa= Cf_square(hantS»Wantg) =1324

Ct1a= Cf_square(hants»dants) — 1.475

Anp = M (Lpz ~ Nanea)(dy3) 0] = 0.684 7

2
ATp = Lpgdpg = 1583t

p3™p3

Ctp= Cf_round('-psadpg) =12
EPAN = (Cf_N_a'ANa) + (Cf_p-ANp) - 5.983 ft°

2
EPAT = (Cf_T_a'ATa) + (Cf_p'ATp) = 5.193 ft
Fant3_N = Uz:GhEPAY = 192.62:Ibf

Fant3_T = 0z Gp-EPAT = 167.18-Ibf

(Section 2.6.9.2, P. 20)

(Section 2.6.9.2, P. 20)
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Maser Project No. 17963003A

RRUS-32 B2
Dimensions:

Weight:

Area (Normal):

Area (Side):
Force Coefficient (Normal):

Force Coefficient (Side):

Front Effective Projected Area:

Side Effective Projected Area:

Normal Wind Force:

Side Wind Force:

RRUS-11
Dimensions:

Weight:

Area (Normal):

Area (Side):
Force Coefficient (Normal):

Force Coefficient (Side):

Front Effective Projected Area:

Side Effective Projected Area:

Normal Wind Force:

Side Wind Force:

hal = 27.1-in Wal = 12-in
DL, = 53lbf

2
AN = hal'Wal = 2.258 ft

2

AT = haldal = 1317 ft
Cf N= Cf_square(halrwal) =12
Ci 1= Cf_square(halﬂdal) = 1.261

2
EPAN = Cf N-Ay = 2711t

2
Fa1 N = Gz:Gh-EPAY = 87.249:Ibf

Fa1_T = Oz-Gh EPAT = 53.48-Ibf

haz = 17.8-in Wa2 = 17-in
DL, := 50Ibf

2
AN = haz-Waz = 2.101 ft

At = hyp Oy = 1317

Cf N= Cf_square(haZ’WaZ) =12
Cr 1= Cf_square(haZDdaZ) =12
EPAN = Cf_N'AN = 2.522 ft2
EPAT = C¢ -Ay = L5811’
FaZ_N =0, G EPAN = 81.185-Ibf

Fag T = Uz Gp-EPAT = 50.895:Ibf

dal = 7-in

daz = 7.2-in

(Section 2.6.9.2, P. 20)

(Section 2.6.9.2, P. 20)

(Section 2.6.9.2, P. 20)

(Section 2.6.9.2, P. 20)
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Maser Project No. 17963003A

DC6

Dimensions:

Weight:

Area (Normal):

Area (Side):
Force Coefficient (Normal):

Force Coefficient (Side):

Front Effective Projected Area:

Side Effective Projected Area:

Normal Wind Force:

Side Wind Force:

TMA LGP 21401

Dimensions:

Weight:

Area (Normal):

Area (Side):
Force Coefficient (Normal):

Force Coefficient (Side):

Front Effective Projected Area:

Side Effective Projected Area:

Normal Wind Force:

Side Wind Force:

hgg:= 3L4Lin  wygi= 1024 dg:= 10.24-in

DL := 26.2Ibf

AN = NggWipg = 2234 Tt

At = hygdyg = 2234 f°

Cf N= Cf_round(ha3""’€;13) = 0713

Ci 1= Cf_round(has’da3) = 0713

EPAY = Cf Ay = 1592

EPAT = C¢ -Ay = 1502 t°

Fa3 N = Uz Gy EPAY = 51.244-Ibf (Section 2.6.9.2, P. 20)
Fa3 T = 4z Cp-EPAT = 51.244-Iof (Section 2.6.9.2, P. 20)
ha4 = 15-in Wpy = 10-in da4 = 5-in

DL,y := 20Ibf

W.
ant3 2
AN = ha4(Wa4 - 2 j = 0.505 ft

At i= hyyday = 0521 ft°

Cf N= Cf_square(ha4rwa4) =12
Cf_T = Cf_square(ha4»da4) = 1222
EPAY = C Ay = 0.606
EPAT = C¢ 1-Ar = 0.637
Fa4_N = qZ-Gh-EPAN = 19.518-Ibf

Fag_T = Oz-Gh-EPAT = 20.495-Ibf

(Consider Shielded by Antenna)

(Section 2.6.9.2, P. 20)

(Section 2.6.9.2, P. 20)
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Maser Project No. 17963003A

Antenna Mount Loading:

3.0 STD Pipe:
Height:

Width:

Area.

Force Coefficient:

Wind Load:

2.0 STD Pipe:
Height:

Width:

Area.

Force Coefficient:

Wind Load:

HSS4X4X1/4:
Height:

Width:

Area.

Force Coefficient:

Wind Load:

hpp = 12ft + 6in

W1 = 3.5-in

A, =h — 3.646 ft>
a = Nm1'Wmy = 3.646

Cs = Cf_round(hmlﬁ""ml) =12

f = Oy Gy Cg Wy = 11.268-plf

hm2 = 8ft
Wy = 2.375-in

-— h 2
A, = hppp Wy = 1.583 ft

Csi= Cf_round(hmZ’WmZ) =12

fm2 = qZ-Gh-Cf-wm2 = 7.646-plf

hmg = 36in
Wm3 = 4-in
Aa = m3Wm3 =1ft

Cs = Cf_square(th’WmS) = 1467

fms = quthWm3 = 1574p|f

(Section 2.6.9.2, P. 20)

(Section 2.6.9.2, P. 20)

(Section 2.6.9.2, P. 20)
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Maser Project No. 17963003A

Design Wind Load On Appurtenances With Ice:
Inputs:

Basic Wind Speed With Ice: Vj:=40 MPH

Design Ice thickness: t; := 1.0in
Ice Density: pj := 56pcf
Importance Factor: lwing = 1.00
Ice Importance lice = [1.00 if Class ="II"
Factor: 1.25 if Class = "IlI"
, 010

et e e )

Kj; < min(K;,.1.4)

2-0'ti''ice'Kiz'(Kzt)o'35

tj; = tj; (2) = 2.327-in

Velocity P ressure: ;= 0-00256'K2'Kzt'Kd'Vi2' ling-Psf = 5.364-psf

ANSI/TIA-222-G Reference

(Figure ab-2a, p. 233)
(Figure Al1-2a, p. 233)

(Section 2.6.8, p. 16)

(Table 2-3, P. 39)

(Table 2-3, P. 39)

(Section 2.6.8, p. 16)

(Section 2.6.9.6, P. 25)
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Maser Project No. 17963003A

AT&T Wind Loading (With Ice):

HPA-65R-BUU-H8

Dimensions:

Mounting Pipe:

Area (Normal):

Area (Side):
Force Coefficient (Normal):
Force Coefficient (Side):

Pipe Area (Normal):

Pipe Area (Side):

Force Coefficient (Normal):

Normal Effective Projected Area:

Side Effective Projected Area:

Normal Wind Force:

Side Wind Force:

Additional Ice Dead Load

Largest Out-to-Out Dimension:

Cross Sectional Area of Ice:

Total Ice Dead Load:

hi_antl = hgpty + 2-tj; = 8.088 ft
Wi antl = Wantg + 2°tjz = 1.621 1t
di ant1 = dant + 2:tj; = 1.004 1t

L.

|_p1 = Lpl + 2t|Z = 8.388 ft

dj p:= dpg + 2t = 0.586 ft
: 2
AN = Ni_ant1Wj_antp = 131121t
At =h di g = 8.124 1
iT = Ni_ant1'dj_ant1 = 81241t
Cif N= Cf_square(hi_antlﬂwi_antl) - 1.311

Cif 7= Cf_square(hi_antladi_antl) =1435

Anp = M (Li_ o1~ hi_anga)(d p1)-0] = 0.176 1"

2
ATp = Li p1dj_p1 = 49131t

P
Cf_p = Cf_round('—i_pladi_pl) = 0.963
2
EPAjN = (Cit_N-AiN) * (Cr_pAnp) = 17-354 1t
2
EPAT := (Cif_TAJT) + Ct_pArp = 16.388t
Fiant1_N = dz-Gh-EPAjy = 93.078-Ibf

Fiant1_ T = 0z Gp-EPAjT = 87.901Ibf

2 2
Dc ant1 = | Want1 + dantg = 1.3791t

2
Aiz_antl = Tr'tiz'(Dc_antl + tiz) = 0.958ft

DLi; ant1 = (Aiz_antl'hi_antl)'pi = 433.966 Ibf

(Section 2.6.9.2, P. 20)

(Section 2.6.9.2, P. 20)

(Figure 2-2, P. 47)
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Maser Project No. 17963003A

TPA-65R-L CUUUU-H8

Dimensions:

Mounting Pipe:

Area (Normal):

Area (Side):

Force Coefficient (Normal):

Force Coefficient (Side):

Pipe Area (Normal):

Pipe Area (Side):

Force Coefficient (Normal):

Normal Effective Projected Area:

Side Effective Projected Area:

Normal Wind Force:

Side Wind Force:

Additional Ice Dead Load

Largest Out-to-Out Dimension:

Cross Sectional Area of Ice:

Total Ice Dead Load:

hi_ant2 = hgpto + 2-tj; = 8.388 ft
Wi ant2 = Want2 + 2-tj; = 1.588 ft
di ant2 = dant2 + 2°tjz = 1.104 1t
Lj_po = Lpp + 2, = 8388 ft

di_pz = dp2 + Z'tiZ = 0.586 ft

2
AN = hi_ant2""’i_ant2 = 13.318ft

2
AT = hi_ant2'di_ant2 = 9.2641t
Cif N= Cf_square(hi_antz"’Vi_antz) = 1324

Cit 7= Cf_square(hi_antzadi_antg) =142

Anp = MaX{ (Lj 2 = Ni_ant2) (i p2)-0] = ot

2
ATp = Li podi_pp = 49131t

Ct p= Cf_round('—i_pZ»di_pZ) = 0.963

EPA;\ = (Cif_N-AiN) + (Cf_p-ANp) _ 17.629ft°
EPAT := (Cif TAT) + Cf pAT) = 17.8831t"
Fiant2 N = dz:Gh-EPAjN = 94.556- Ibf (Section 2.6.9.2, P. 20)

Fiant2_ T = Uz Cp-EPA;T = 95.919-Ibf (Section 2.6.9.2, P. 20)

2 2 (Figure 2-2, P. 47)
D ant2 = | Want2 + dantz = 1.398 1t

2
Aiz_ant2 = Tr'tiz'(Dc_antZ + tiz) = 0.971t

DLi; ant2 = (Aiz_antZ'hi_antZ)'pi = 455.445 Ibf
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800-10121

Dimensions:

Mounting Pipe:

Area (Normal):

Area (Side):
Force Coefficient (Normal):
Force Coefficient (Side):

Pipe Area (Normal):

Pipe Area (Side):

Force Coefficient (Normal):

Normal Effective Projected Area:

Side Effective Projected Area:

Normal Wind Force:

Side Wind Force:

Additional Ice Dead Load

Largest Out-to-Out Dimension:

Cross Sectional Area of Ice:

Total Ice Dead Load:

hi_ant3 = hgntz + 2:tj; = 4.929 ft
Wi ant3 = Want3 + 2:tj; = 1.246 ft
di_ant3 = dgptz + 2:tj; = 0.879 ft
Li_p3 = Lp3 + 2:tj, = 8.388 ft

di_p3 = dp3 + 2:t;, = 0.586 ft

2
AN = Nj_ant3'Wj_ant3 = 6.143t
. 2
AT = hi_ant3'di_ant3 = 4335t

Cit_N = Ct_square(i_ant3-Wi_ant3) = 1265

Cif_1= Ct_square("i_ant3-%i_ant3) = 1338

Anp = M8 (Li_ o3~ hi_ania)(dj p3)-0] = 2026 1t°

2
ATp = Li p3dj_p3 = 49131t

Cf_p = Cf_round(Li_pB»di_pg) = 0.963
EPAiN = (Cif_NAin) * (Cf_pAnp) = 9719 ft2

2
EPAT := (cif_T-AiT) + Cg yArp = 10.53t
Fiant3 N = dz:Gh-EPAjN = 52.129: Ibf (Section 2.6.9.2, P. 20)

Fiant3_ T = Uz Cp-EPAjT = 56.482-Ibf (Section 2.6.9.2, P. 20)

2 2 (Figure 2-2, P. 47)
De_ant3 = m = 0.989 ft

2
Aiz_ant3 = Tr'tiz'(Dc_antS + tiz) = 07211t

DLi; ant3 = (Aiz_antS'hi_antS)'pi = 198.959 Ibf
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RRUS-32 B2

Dimensions:

Area (Normal):

Area (Side):

Force Coefficient (Normal):

Force Coefficient (Side):

Front Effective Wind Area:

Side Effective Wind Area:

Normal Wind Force:

Side Wind Force:

Additional Ice Dead Load

Largest Out-to-Out Dimension:

Cross Sectional Area of Ice:

Total Ice Dead Load:

hi_al = hal + 2t|Z = 2.646 ft
Wi_al = Wyq + 21, = 1.388 ft

di_al = dal + 2t|Z = 0.971ft
=h f*
A|N = i_al'Wi_al = 3.672ft

Ari= i gl g = 2571
Cif N = Cf_square(hi_alawi_al) =12
Cit 7= Cf_square(hi_abdi_al) =121
EPAjN = Cif NAN = 4407 1t

2

F N = Uz Gp-EPA;\ = 23.637-Ibf

ial_

Fia1 T = U Gp-EPAjT = 16.678-Ibf

’ 2 2
DC_al = Wal + dal = 1.158 ft

2
Aiz a1= Ttz (D¢ a1 + ti) = 0.823 1t

DLi; a1= (Aiz_a1'hi_a1) P = 122.015 Ibf

(Section 2.6.9.2, P. 20)

(Section 2.6.9.2, P. 20)

(Figure 2-2, P. 47)
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RRUS-11

Dimensions:

Area (Normal):

Area (Side):
Force Coefficient (Normal):

Force Coefficient (Side):

Front Effective Wind Area:

Side Effective Wind Area:

Normal Wind Force:

Side Wind Force:

Additional Ice Dead Load

Largest Out-to-Out Dimension:

Cross Sectional Area of Ice:

Total Ice Dead Load:

hi ag:=hap + 2:tj; = 18711t
Wi g2 = Wap + 2:tj; = 1.804 ft
dj gp:= dgp + 2:tj; = 0.988 1t
: 2
AN = Nj_ap'Wj a0 = 3.3761t
—h 2
AT = hi_apdj_ap = 1.8481t
Cit N = Ct_square(Mi_a2-Wi a2) = 12
Cif_T = Cf_square(hi_aZ»di_aZ) =12
EPA;\ = Ain = 4.052 ft2
iN -~ Cif_N' iN = .052 ft
EPA.T := AT = 2218t
iT = Cif_TAT = 2218
Fiaz N = Gz-GhEPAjN = 21.732:Ibf

Fia2 T:= 0 GpEPAjT = 11.897-Ibf

De a2 = Wap” + g’ — 1538 1

2
Aiz a2= Ttz (Dg_ap + tiz) = 1.055 ft

DLiz a2 = (Aiz_a2Ni a2)-pi = 110.587 Ibf

(Section 2.6.9.2, P. 20)

(Section 2.6.9.2, P. 20)

(Figure 2-2, P. 47)
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DC6

Dimensions:

Area (Normal):

Area (Side):
Force Coefficient (Normal):

Force Coefficient (Side):

Front Effective Wind Area:

Side Effective Wind Area:

Normal Wind Force:

Side Wind Force:

Additional Ice Dead Load

Largest Out-to-Out Dimension:

Cross Sectional Area of Ice:

Total Ice Dead Load:

hi_a3:= hag + 2:tj; = 3.005 ft
Wi 3= Wag + 2:tj, = 1.2411t
di_a3 = da3 + Z.tiZ = 1.241ft
) 2
AIN = hi_a3""’i_a3 = 3.73ft
AT = Nj_agdj_a3 = 3731t
Cif N= Cf_round(hi_a3""’i_a3) =07
Cif 7= Cf_round(hi_a:-’vdi_as) =07
EPA:\ = Ain = 2 11f2
iN = Cif_N-AiN = 26111
EPA T := Air = 2.611 ft
iT = Cif TAT =26
Fia3 N = 07:Cn-EPAj = 14.005-Ibf

Fiag T = Uz Gp-EPAjT = 14.005-Ibf

Dg_a3 = Wa3 = 0.853 ft

2
Aiz a3:= Ttz (D¢ a3 + ti) = 0.638 1t

DLiz a3= (Aiz_aB'hi_aS)'Pi = 107.37 Ibf

(Section 2.6.9.2, P. 20)

(Section 2.6.9.2, P. 20)

(Figure 2-2, P. 47)
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TMA LGP 21401)

Dimensions:

Area (Normal):

Area (Side):
Force Coefficient (Normal):

Force Coefficient (Side):

Front Effective Wind Area:

Side Effective Wind Area:

Normal Wind Force:

Side Wind Force:

Additional Ice Dead Load

Largest Out-to-Out Dimension:

Cross Sectional Area of Ice:

Total Ice Dead Load:

hi aq:= Nag + 2:tj; = 1638 ft

Wi a41= Waq + 2:tj, = 12211t

di 4= dag + 2:tj, = 0.804 ft

AN = hi_a4'(Wi_a4 - %) - 0.98ft"
AT = i a0 4= 131811

Cif N= Cf_square(hi_<’;14""’i_a4) =12
Cif 7= Cf_square(hi_az'r»di_a4) =12
EPAjN = Cif NAN = 11751t

EPAT := Cif T-Ajy = 1581 1t"

Fiaa_N = Gz Gh EPAjy = 6.305Ibf

Fiag T = Uz Gp-EPAT = 8.481-Ibf

Do ag i= | Was® + dpg” = 09321t

2
Aiz a4 = Ttz (Dg_ag + ti) = 0.686 ft

DLiz aq= (Aiz_a4'hi_a4)'9i = 62.893 Ibf

(Consider Shielded by Antenna)

(Section 2.6.9.2, P. 20)

(Section 2.6.9.2, P. 20)

(Figure 2-2, P. 47)
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Antenna Mount Loading With Ice:

3.0 STD Pipe:
Height: him1 = "m1 * 2:tjz
Width: Wim1 = Wm1 + 2-tjz
Area: Aq = iy Wiy = 8.757 ft°
Force Coefficient: Cs = Cf_round(himlawiml) = 1.066
Wind Load:

fiml = qZ-Gh-Cf-Wiml = 3.885-plf

Additional Ice Dead Load

Largest Out-to-Out Dimension: D¢ m1 = Wy = 0.292 ft

Cross Sectional Area of Ice: AiZ ml = ﬂ.tiz.(DC m1 + tiz) = 0.296 ft2

Total Ice Dead Load: DLi; m1:= (Aiz ml)'pi = 16.566-plf
2.0 STD Pipe:

Height: him2 = "m2 + 2:tjz

Width: W|m2 = sz + 2t|Z

. 2

Area: Ay = himZ'WimZ = 4913 ft

Force Coefficient: Cs = C¢ round(himZ»WimZ) = 0.963

Wind Load:

fim2 = qz'Gh'Cf'WimZ = 3.024-plf

Additional Ice Dead Load

Largest Out-to-Out Dimension: D¢ m2 == Wypp = 0.198 ft

Cross Sectional Area of Ice: Ai; m2= ﬂ.tiz.(DC m2 + tiz) =0.239 ft2

Total Ice Dead Load: DLi; m2:= (Aiz m2)'pi = 13.367-plf

(Section 2.6.9.2, P. 20)

(Section 2.6.9.2, P. 20)
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HSS4X4X1/2:
Height: him3 = "m3 + 2:tjz
Width: Wim3 = Wmn3 + 2-tjz
Area: Ay = hjm3 Wim3 = 2.443 ft2
Force Coefficient: Cs = Cf_square(himS’WimS) =1.298
Wind Load:

fim3 = qz'Gh'Cf'WimS = 5.019.-plf

Additional Ice Dead Load

Largest Out-to-Out Dimension: D, 3= \/(WmS)Z + (Wm3)2 = 0.471 1t

Cross Sectional Area of Ice: A (Dc m3 * tiz) = 0.405 ft2

iz m3= Tliz

Total Ice Dead Load: DLi; m3:= (AiZ ms)-pi = 22.697-plf

(Section 2.6.9.2, P. 20)
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Summary: Dead Load
(No Ice)
HPA-65R-BUU-H8 DLty = 6810
TPA-65R-LCUUUU-H8 DLgnip = 941b
800-10121 DLtz = 441b
RRUS-32 DL, = 531bf
RRUS-11 DL, = 50 Ibf
DC6 DL,g = 26 Ibf
TMA DLy = 20Ibf
Dead Load
(With Ice)
HPA-65R-BUU-H8 DLj; anty = 434 Ibf

TPA-65R-LCUUUU-H8 DLj;_antp = 455 Ibf

800-10121 DLi; ant3 = 199 Ibf
RRUS-32 DLiz_al = 122 Ibf
RRUS-11 DLiz_aZ = 111 Ibf
DC6 DL, a3 = 107 Ibf
TMA DL, a4 = 63Ibf
Dead Load
(With Ice)
3.0 STD Pipe: DLiy 1 = 17-plf
2.0 STD Pipe: DLi; m2 = 13pIf
HSS4X4X1/2: DLi; g = 23-plf

Normal Wind Load

(No Ice)

Fant1_ N = 420 Ibf
Fantz N = 428 Ibf
Fant3_N = 193 Ibf
Fa1 N = 871bf
Faz N = 8LIbf
Fag N = 5L1bf

Fag_N = 201bf

Normal Wind Load

(With Ice)

Fiantl_N = 93 Ibf
FiantZ_N = 95 Ibf
Fiant3_N = 52 Ibf
Fial N = 24 Ibf
Fia2 N = 22 Ibf
Fia3 N = 14 1bf

Fiaq_N = 6 10f

Wind Load
(No Ice)

fml = 11p|f

fro = 8-plf

fryg = 16-plf

Side Wind Load

(No Ice)

Fant_T = 303 1bf
Fanta_T = 345 Ibf
Fanta_T = 167 Ibf
Fag_T = 531bf
Faz T = 511bf
Fa3_T = 511bf

Fag_T = 201bf

Side Wind Load

(With Ice)

I:iantl_T = 88 Ibf
I:iantZ_T = 96 Ibf
I:iantS_T = 56 Ibf
Fia1 T=17 Ibf
Fiao 7= 12 Ibf
Fia3 T= 14 1bf

Fiag_1 = 8 bf

Wind Load
(With Ice)

fim = 4-plf
fimp = 3-plf

fimg = 5-plf
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Worse Case Loading:

342 41b

133.61b

{-..f’

Loads: LC 8, 1.2D+1.6W7
Envelope Only Solution
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Risa Member Code Check:

Code Chedk

Mo Cale
=1.0
20-1.0
7E-50
B0-T5
0.-.50

.31

23

57
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