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Exhibit 1

Example calculation of an angle-leg
tower analyzed for mount reactions
from a sector frame
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MTI Leq Check: Example for Round and Angle Leq

Axial and Flexure Check: Round Leg (TIA-222-| References)

Loading (From RISA) P = 0.893kip

V := 0.466-kip
M := 0.979-kip-ft
T := 1.465kip-ft

P 1] T
T | %
@3 M z=60"
‘— v ‘_‘LI\_/ = 120"
D_ [N I
~—

Load Diagram Load PlacementAlong Leg

Leg Data (From SA or Mapping) Leg Size = Pipe 2 SCH40
Grade =A572-50

Steel Properties:

fy:= 50ksi
E = 29000ksi
G := 11200ksi

Shape Properties:

A 1.02-in2 L, :=2375in

ti=0154in  Ly:=2375in

= 0Ly 07130 1 = 0.627in’
r, ;= 0.791-in .3 .4
y Zy = 0.713-in Iy.— 0.627-in
7= 001 g 0528in° T 1.25in”

Sy = 0.528-in°
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K:=1
L:= 120-in
¢ :=0.9
z := 60-in
Leg Capacities (Calculated) ﬂ2.E (4542)
fe = ——— =12.436-ksi
KLY’
I‘Z
fcr = 0.877~fe =10.907-ksi (4542
Pn:= f -A=11.125kip 4.54.2)
— £) = kip- 472
Mn = (Z,fy) = 2.971-kip-ft 4.7.2)
712 E-1
d 4.8.1
P, = 2 12.462-kip (481)
(K1)
- 1077
B: N 4.8.1)
1 N —
Utilization Calculations: Compression Utiization:
Cu:= =0.089
-Pn
Flexure Utilization:
21 2
M+ 0.7 ZV&L —2) ]'Z
L3
Bu = =0.519
®-Mn
Interaction Utilization:
C 48.1.1
Tu = 7“ + (B-Bu) = 0.603 ( )
Capacity Check:
"OK" if Tu<1 Check = "OK"

Check := “

"No Good" otherwise
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Torsion and Shear Check: Angle Leg

Loading (From RISA) P := 0.893kip
V := 0.466-kip
M := 0.979-kip-ft
T := 1.465-kip-in
Leg Data (From SA)

Leg Size = 60 Degree 4"x4"x1/4"
Grade =A572-50

Steel Properties:

fy:= 50ksi K:=1

E := 29000ksi

G := 11200ksi

L := 120in z:=12-in t:= 0.25in
A= 1.9375-in2

J:= 0.0404-in"

. 6
CW :=0.0701-in

o= =0.1

BN

a a

tanh(LJ
a

(16.5.1-Torsional Stifness 1)

L
sinh(oo—) L
i. — & cosh((»—j .sinh(fj = 0.026-rad
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a

L
T 1 sinh(oc-—) L N
Opy = (—j (;(xj + 2 —a~cosh(zj - cosh(a;)-cosh(zj =2752%x 10 3-&
G-J L L L a a a in

tanh( )

Vut := 1.2:A-G-t-0py = 17.916-kip
(16.5.1-Torsional Stifness 2)

Vu:= Vut + V = 18.382-kip
(16.5.1-Torsional Stifness 3)

A . (16.5.1-Torsional Stifness 4)
Vn = 0.6~fy~ — | =29.063-kip
¢ :=0.9
Capacity := =0.703
pacity T

Check := [["OK" if

<1 Check = "OK"
-Vn

"No Good" otherwise
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= —.06318kip  M,, =

= —2.67071kip Mya =

= 6.42122kip M, =
Fyp = —1.25025kip
Fyb = 1.08555kip
F,1, = 1.53866kip

= 1.36633kip ng =

= 1.20414kip Myg =

= 1.50055kip Mzg =

MTI Collar Check
Loading (From RISA) Alpha Foo:
0, = 180°
a Fya :
an :
Beta
eb = 60°
Gamma Fxg
6, := 300°
g Fyg
FZg
t
Wb
Wt
Collar Data: Threaded Rod Qty:
Collar Height:

Threaded Rod Vertical Spacing:

eh

Qtr = 2

hV = 11.5in

Sy = 9.5in

—1.107-kip-ft
0.180-kip-ft
—.002-kip-ft
My, = —0.373-kip-ft

0.850-kip-ft

Myb :
My, = —0.334-kip-ft
—0.386-kip-ft
—0.526-kip-ft

0.389-kip-ft

: POLE SHAFT
COLLAR MOUNT
Mh
THREAD ROD
T1+
T2+ '2" hv
82 13-, v
-

I
|
|
I

S3
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Threaded Rod Width: W, := 23in
Threaded Rod Considered: 1/2"A307
Diameter: dgr := 0.5in
Yield Strength: fytr = 36ksi £y == 60ksi
Threaded Rod Vertical Height: sy = 10.5in syp = lin
Bearing Width: Wy, := 7.5in
R2 = E =0.095
TS 1 e (16.5.1 - Tension Collar 1.i.i)
A%
Pole Data: Pole Offset: ep, == 6in
Pole Diameter: = 172
Pole Thickness: t:= 0.1875in
Pole Strength: fyp == 65ksi

Max Reactions (Calculated): M4 = 2.560-kip-ft

M p = —0.442-kip-ft
Mg = ~0.458 ip-ft
M o 2560
Max Moment: P
Capacity Calculations:
6-M},
6= = 0.032-kip
- [(5 ~R2)(R25y5 + 5] (16.5.1 - Tension Collar 1.iii)
cos| — [SVZ-(RQ - 1)] +

6 1+ R2

T1 = 52 NZ _ 0142k
O TRy R (16.5.1 - Tension Collar 1.i.i)

T2 := R2-(T1 + 8) — 8 = —0.015-kip (16.5.1 - Tension Collar 1.i.iv)
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= 0.65 (16.5 4.iii.ii)
q)p =09 (16.5.1 - Tension Collar 1.iv.i)
Threaded Rod Capacity:
T 0.9743in 2
Rn:= d)'fu'[r'z'(dtr = T) = 5.534-kip

Utilization Calculations: Threaded Rod Utilization:

T1
Utr:= — =0.026
Rn

Check:= ["OK" if Utr<1 Check = "OK"
"No Good" otherwise
Pole Utilization:
T .
Bp:= 2«cos(g)‘(Tl + T2) = 0.22-kip
2 5.5 .
Rnp := d)p'fyp‘t . = 17.433-kip

| osLw,
D

B
Up = —2 =0.013
Rnp

Check:= |"OK" if Up<1 Check = "OK"

"No Good" otherwise

(16.5.1 - Tension Collar 1.i.iv)
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oL
— =5.661

T.

—

0.389
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a a

L
sinh(a-—)
a z
=0.018 L 'COSh(_
tanh| —
a

) ~2.067x 10* cosh(fj — 143.776

ol BN

oL
cosh(—j =143.776
a

4 fE-1b

T-L =3.928 x 10 T~a =0.389

; f-1b
t‘
GJI=1011x 102

S
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(6-2.442)

0.095 + 10.5
0.866-[(0.095 1)+ [(5 - 0.095).ﬁﬂ

=0.363

of) o

6-My, = 0.107-fiki
h P, (R2- 1) = 00751t

5 - R2 = 4.905

R2'SV2 + Sy1 = 0.883 ft

1 +R2=1.095
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a

) IL
1 s1nh(a-—) °
- a z o z
Opyi = + -cosh| = | — cosh| — |-cosh| = | || =
DL ( " j (L) cos (a) cos ( N jcos (a) '
tanh




Exhibit 2

Finite element analysis results showing the
reduction of stress in a monopole when a
kicker kit is added



4800 pretension. 2200 lbs vertical. Dual
Collar



D: 2k Pretension 2200 Ibs Vertical
Fixed Support
Time: 2.5

Fixg#pport
B Py

0.00 25.00 50.00(in)

12.50 37.50



5.Ft standoff arm 2200 b vertical

D: 2k Pretension 2200 Ibs Yertical
Force
Time: 2.5

W Force: 2200. Ibf
Components: 0,0,-2200,




Equivalent Stress 2

Type: Equivalent (von-Mises) Stress - Top/Bottorm
Unit: psi

Tirne: 2 5

M 76603

Mim: 145381

Deformation Scale Factar: 0.0 (Undefarmed)

o003
I 62188
— 59683

— 51178
42673
I ERNL

— 25663

Fi |

17159

98537

148,81

80,00 v



LAl LYETUTTTIdLIUr &

Type: Total Deformation

Unit: in

Tirme: 2 3

Custom

ez 0.49204

telit: 0

Deforrmation Scale Factor 00 (Undefarmed)

049204

045689

L1 -

042175

0383060

0.35146 2 \
0.31631 ! \%T;I

028116

L -

0.24a02
0.21087
PRNETE
014058
01034
0.070e
0.035146

a

70,00 (i)

17 &N



4800 pretension. 2200 lbs vertical. Single
collar



EQUIVAIBNT STFESS £
Type: Equivalent (van-Mises) Stress - Top/Bottom
Unit: psi

Tirne: 2 5

Custom

Deformation Scale Factor: 0.0 {Undeformed)

l 82005 Max
72900
— 6379

— 54691

45587
I Folt
36482 L “' E

— 27378

18273

91686

64.12 Min

0.00 50.00(n)




10Tal LETONMAation £
Type: Total Defarmation

Unit: in
Time: 2 3
Custom
hlax: 032467
Pelit: O

Deformation Scale Factor: 0.0 (Undeformed)

0.32467
02880
0.25252
021845
0.1i3?
01443
010822
0072148

0.036074

®R./

0.00

50,00 (i)



2000 pretension. 2200 lbs vertical. Dual
collar



D: 2k Pretension 2200 Ibs Vertical
Bolt Pretension 18

Step: 1

Iterns: 10 of 18 indicated

[ Bolt Pretension: 2000, Ibf
[BJ Bolt Pretension 2: 2000. Ibf
. Bolt Pretension 3: 2000, |bf
. Balt Pretension 4: 2000 Ibf
[BJ Bolt Pretension 5: 2000, Ibf
. Bolt Pretension 6: 2000, |bf
. Bolt Pretension 7: 2000, Ibf
[H] Bolt Pretension 8 2000, Ibf
[l Bolt Pretension 9: 2000, Ibf
. Bolt Pretension 10: 2000. Ibf

70.00(in)




D: 2k Pretension 2200 Ibs Vertical
Force
Time: 2.5

[ Force: 2200. Ibf
Components: 0,,0,,-2200.

70.00(in}




D: 2k Pretension 2200 Ibs Yertical
Total Deformation 2
Type: Total Deformation

Unit: in
Time: 25
Custom
Max: 0.21217
Min: 0

Deformation Scale Factor: 0.0 (Undeformed)

I

0.21217
0.19701
0.18186
0.1667
0.15155
0.13639
0.12124
0.10608
0.090929
0.075774
0.060619
0.045464
0.03031
0.015155
0

0.00

;[‘G‘Q‘

17.50

LA

EAA

70.00 (ir)

N



D: 2k Pretension 2200 Ibs Yertical
Equivalent Stress 2
Type: Equivalent {von-Mises) Stress - Top/Bottom

Unit: psi
Time: 25
hdax: 36345

Min: 122.54
Deformation Scale Factor: 0.0 (Undeformed)

36345

32320

28296

427

20246

16221

12197

8172

4147.3

122.54

bp¥!

zvee

/bﬁ‘Q

17.50

‘:_‘/.4

70.00 (in)



2000 pretension. 2200 lbs vertical. Single
Collar

E: 2k Pretension 2200 Ibs Yertical

Total Deformation 2

Type: Total Deformation

Unit: in

Time: 1.7 5

Custom

Max: 0187104

Mim: @

Deformation Scale Factor: 0.0 {Undeformed)

018
016092
014031
012069
010058
0.050461
0.060346
0.04021
0020115

L tekf
0 31‘15

Ly
Y

60,00 (in)




E: 2k Pretension 2200 Ibs Yertical

Equivalent Stress 2

Type: Equivalent (von-Mises) Stress - Top/Bothom
Unit: psi

Tirme: 1.7 s

Custom

hlax: 45897

lin: 29,475

Deformation Scale Factor 0.0 (Undeformed)

45897
40300
35704
30608
23511
20415
15319
10222
51258
29,475 ~

ol
Jra—
A i)

0.00

o -R -]

60.000n)

.





