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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)(l 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, 

Risk Category, 

Basic Wind Velocity, 

Antenna Height, 

Exposure coefficient, 

Category II 

Height:= 52ft 

Wind Directionality Factor, 

Velocity wind pressure, 

Gust response factor, 

2 q2 := .00256-Vw · K2 • Kd· psf = 24.93-psf 

Force coeff: Flat, Ct:= 1.4 

Round Cr:= .85 

Wind Load factor, 

Wind load pressure, 

Radial ice thickness, 

Density of ice, 

LF:= .6 

tice := . 75. in 

1ice := 56 • pcf 

Fy5 := 36- ksi 

Fyp := 35 • ksi 

E5 := 29-106-psi 

1s := 490· pcf 
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(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 
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APXVAALL24M: APXVLL19P: Position 3: 

Width, Wa1 := 20-in Width, Wa2:=12-in Width, Wa3 := 0-in 

Depth, ta1 := 8.5- in Depth, ta2 := 4.6- in Depth, ta3 := 0-in 

Length, la1 := 96- in Length, la2 := 76- in Length, 1a3 := 0-in 

Weight, Wal:= 90-lb Weight, Wa2:= 60-lb Weight, Wa3:= 0-lb 

RRHs 

RRUS-4460: RRUS-4480: Position 3 : 

Width, Wri:=15.7-in Width, Wr2 := 15.7-in Width, Wr3 := 0-in 

Depth, tr1 := 12.1- in Depth, tr2 := 7.5- in Depth, tr3 := 0- in 

Length, h := 19.6-in Length, lr2 := 22- in Length, 1r3 := 0-in 

Weight, Wr1 := 109- lb Weight, Wr2:=84-lb Weight, Wr3 := 0-lb 

Weight of antennas/RRHs: 
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Position 4: 

Width, Wa4 := 0-in 

Depth, ta4 := 0-in 

Length, 1a4 := 0- in 

Weight, Wa4:= 0-lb 

Position 4 : 

Width, Wr4 := 0-in 

Depth, tr4 := 0-in 

Length, 1r4 := 0-in 

Weight, Wr4 := 0-lb 
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Analysis 

.Ei9...1 - Propopsed Mount (from drawings) 
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(P) PIPE WOUNT HAROWARf (PER 
IWIUFN:IURER'S REXlUIREMOOS) 

(P) T-UOEIII£ PANEL ANTENAAS 
(AMPl£HOl: APXVMl.l.24M-U-J20) 
( I PER SE:CIDR, 3 TOTAL) 

(P) 2"t Set(). 40 GALV. 
Slm.. PIPE (10·--0• LONG) 

(P) CUSTOM FABRICAlBl 
S1EE... STANDOFF BRACKETS 
~ 3) (SEE DETNI..S) 

~ 

REIIO'v'E (E) 80IJ ANO USE (E) HOLES 
0 SLO WM.L SEAMS. 
NQ "EW HOIES JHRQUCH SILO WAUS 

(P} T-li!OBI..E RRHs 
(ERICSSON RAOIO «80 871+88!>) 
( 1 PE:R SE:CTOO., 3 IDTAL) 

Antenna (APXVAALL24M) 

Width, Wal= 1.67ft 

Depth, ta1 = 8.5 -in 

Length, la1=8ft 

Weight, Wa1=90Ib 

RRH (RRUS-4480) 

Width, Wr2 = 15.7 -in 

Depth, tr2 = 7.5 -in 

Length, lr2 = 22· in 

Weight, Wr2 = 84Ib 

Pipe 

Diameter; <Pp := 2.375 -in 

Sheet: 3 
Date: 11/12/24 

Calculated by: MRC 

E·• ' TEEL 'l ti Length, 

Weight, 

Ip:= la1 + 12-in + lr1 = 10.63ft 

Weight of ice: 

Want_ice := [[Wai+ ( 2-t1ce)}[ta1 + {2• t1ce)]{la1 + {2· tice}] - Wai •ta1 • la1}"iice = 150.45 lb 
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According to drawings by this office dated 10/28/24 the existing silo is an abandoned glass-waled 
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, boltstha:: vllill serure the mounting !rackets 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, Dett := ta1 + 4- in+ <l>p = 1.24 ft 

Effective length of equipment, Lett:= Ia1 + 12-in + lr2 = 10.83ft 

Wind force on equipment, Pwind_eq := Dett· Lew WLt· LF = 239.02 lb 

Weight of pipe, brackets, W misc:= 50 -lb 

Distance of assembly from wall, 

Number of mounts, n5 := 3 

Mount separation, d2 := 4.5-ft 

Moment at each mount, 

Number of bolts per mount plate, 

Spacing of bolts, Sbolt := 4. in 
M 

Maximum tensile force on bolt, 
Sbolt·2 

T bolt_side := --- = 59. 76 lb 
nb- 2 

Front Wind Loading: 

Effective width of equipment, Wett := max(wa1 , Wr2) = 1.67 ft 

Effective length of equipment, Lett= 10.83 ft 

Wind force on equipment, Pwind_eq := Wew Lew WLt· LF = 321.37 lb 

Weight of pipe, brackets, Wmisc = SO lb 

Distance from top of antenna to top mount, 
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Number of mounts, n5 = 3 

Mount separation, d2 = 4.5ft 

Gravity load from equipment, 

Mount Reactions: 

Top, 
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Pg_eq := Want_ice + Wrrh_ice +Wai+ Wr2 + Wmisc= 408.39Ib 

Bottom, Rb:= Pwind_eq - Rt= 170. 73 lb 

Number of bolts per mount plate, 

Maximum tensile force on bolt, 
max(Rt, Rb) 

T bolt_front := ----- = 42 .68 lb 
nb 
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Maximum tensile force on bolt 
(from either side or front loading), T bolt:= max(T bolt_front, T bolt_side) = 59 • 76 lb OK by inspection 

The proposed additional wind load is minimal when compared to the overal wild loa:I 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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