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Synopsis:

The proposed T-Mobile equipment installation consists of:

Three (3) RFS APXVAALL24M antennas (1 per sector)

Three (3) FRV APXVLL19P antennas (1 per sector)

Three (3) Ericsson RRUS-4480 remote radio heads (RRHs)(1 per sector)
Three (3) Ericsson RRUS-4460 RRHs (1 per sector)

Material Properties:
Structural steel yield stress,
Steel yield stress (pipe),
Modulus of elasticity of steel,

Steel unit weight,

Loads:
Environmental Loads:

Wind Load:
Exposure category, IEBE]
Risk Category, Category I1
Basic Wind Velocity, V= 115 mph
Antenna Height, Height := 52ft
Exposure coefficent, K,=0.82

Wind Directionality Factor, Kq:= 0.9

Velocity wind pressure, qz = .00256-VW2- K,-Kg- psf = 24.93. psf
Gust response factor, G, = 0.85
Force coeff: Flat, Ci=1.4

Round C,:=.85

Wind Load factor, LF:= .6

Wind load pressure, WLs = g, G, C¢ = 29.67 - psf
Radial ice thickness, tice = .75-in

Density of ice, Yice = 56- pcf

Fys:= 36-ksi
Fyp = 35-Ksi
E. = 29.10% psi
S £ -pSI

s = 490 pcf

(ASCE 7-10 Sec 26.7.3)

(ASCE 7-10 Table 1.5-1)

(ASCE 7-10)

(ASCE 7-10 Table 29.3-1)
(ASCE 7-10 Table 26.6-1)
(ASCE 7-10 Sec. 27.3.2)
(ASCE 7-10 Sec. 26.9.1)

(ASCE 7-10 Fig. 29.5-1)

(ASCE 7-10 Sect 2.4)

(ASCE 7-10 C26.5-1)
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Equipment Loads:

Antennas
APXVAALL24M:
Width, wgay:= 20-in
Depth, t3;:= 8.5-in

Length, I3;:= 96-in

Weight, W,y :=90-Ib
RRHSs
RRUS-4460:
Width, wy = 15.7-in
Depth, t;;:=12.1-in

Length, Iq:= 19.6-in

Weight, W, := 109-1b

Weight of antennas/RRHs:

Wl = Wal + er =1991b
W= W,y + Wy = 1441b
W3 = Wa3 + Wr3 =0

W4 = Wa4+ Wr4 =0

Wori= 3" W=3431b

APXVLL19P:
width,  wyy = 12-in
Depth, t,y:= 4.6-in

Length, lyp:= 76-in

Weight, W,5:= 60-1b
RRUS-4480:
Width, w:=15.7-in

Depth, t:= 7.5-in
Length, [p:=22-in

Weight, W, := 84:Ib

Position 3:
Width, wga3:= 0-in
Depth, taz = 0-in

Length, ly3:= 0-in

Weight, W,3:= 0-Ib

Position 3:
Width, w3 := 0-in

Depth, t3 = 0-in

Length, I|3:= 0-in

Weight, W,3:= 0-lb

Position 4:
Width,

Depth,
Length,

Weight,

Position 4:
Width,

Depth,
Length,

Weight,

Waq = 0-in
taq = 0-in
lag:=0-in
Waq:=0:1b
Wiq = 0-in
trq = 0-in
lrq := 0-in
Wy =0-b
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Analysis

Fig 1 - Propopsed Mount (from drawings)

{P) PIPE MOUNT HARDWARE (PER
MANUFACTURER'S REXKIIREMENTS)
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(TYP. OF 3) (SEE DETALS)
&
g9t Width,  wi, = 15.7-in
:: v Depthl trz = 7-5 |n
J Z
- =2
. b Length, |, =22.in
REMOVE (E) BOLT AND USE (E) HOLES Weight, W, =841b
] © SLO WAL SEAMS,
-1 NO KEW HOLES THROUGH SILO WALLS
e
R Pipe
! N
= (F) T-WOBLE RRHs ) _
N (ERICSSON RADIO 4480 B71-+-B85) Diameter, ¢p = 2.375-in
{1 PER SECTOR, 3 TOTAL)
£V CTEEL 40 AL Length, lp:=lag + 12-in + Iy =10.63 ft
Weight,  wp:= 3.65.plf
Weight of ice:

Want_ice = [[[Wal & (Z'tice)]‘[tal + (z'tice)]'[lai * (Z'tice)_—ﬂ - Wal‘tal‘lalj"‘{ice =150.451b

Wirh_ice = [[[Wrz + (z'tice):l'[trz + (Z'tice)]'[lrz k (Z‘tice):[l - Wit |r2]"Yice =33.941b
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According to drawings by this office dated 10/28/24 the existing silo is an abandoned glass-walled
structure approximately 22' diameter, and 75’ tall (to rim). The method of attachment of the proposed
antennas and RRHs will entail removing the existing bolts that fasten the glass-lined panels together and
replace them will similar;, but longer, boitsthat will seaure the mounting brackets to the facade of the
silo. Steel backing plates will be used to distribute the bolt load to the interior wall of the silo.

Side Wind Loading:

Effective depth of equipment, Deff = tay + 4-in + ¢p = 1,241t
Effective length of equipment, Lessi= la1 + 12-in + |, = 10.83ft
Wind force on equipment, Pwind_eq := Defs Letr WLt LF = 239.021b
Weight of pipe, brackets, Whise = 50-1b

Distance of assembly from wall, dy = 6-in

Number of mounts, ng:=3

Mount separation, d,:= 4.5-ft

Pui -d
Moment at each mount, M:= A= e 39.841b-ft
Ng
Number of bolts per mount plate, Np:= 3
Spacing of bolts, Spolt := 4-in
M
; ; Sbolt-2
Maximum tensile force on bolt, Tholt_side = 2 58.761b
i Np —

Front Wind Loading:

Effective width of equipment, Werr = max(Wag, W) = 1.67ft
Effective length of equipment, Lesr = 10.831t

Wind force on equipment, Pwind_eq := Wes Less WLs- LF = 321.371b
Weight of pipe, brackets, Whisc=501b

Distance from top of antenna to top mount, d3:= 0-ft
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Number of mounts, ng=3
Mount separation, dr =4.5ft

Gravity load from equipment,  Pg_eq = Want_ice + Wirh_ice + Wa1 + Wiz + Wpisc = 408.391b

Mount Reactions:

Le
I:’wind_eq'|:(c|2' 2) - (’Eﬁ - d3):‘ + I'7'g_eq' dl

Top, Rii= =150.641b
¢ 2
Bottom, Rb = Pwind_eq - Rt =170.731b
Number of bolts per mount plate, Np:=4
_ max (R, Rp)
Maximum tensile force on bolt, Tholt front = ——— =42.681b
| g
Maximum tensile force on bolt
(from either side or front loading), Thoit == max(Tbo|t_fr°nt ,Tb°|t_side) =59.761b OK by inspection

The proposed additional wind load is minimal when compared to the overal wind load and gravity load
acting on the existing silo, therefore the silo is considered structurally adequate by inspection.

Condusion:

Based on the results of the analysis, the proposed T-Mobile NSB installation is structurally sound, as
designed and depicted on plans by this office. The analysis was conducted in accordance with the
Vermont 2015 Fire & Building Safety Code, and ASCE 7-10.
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