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NOTICE OF DISCLAIMER AND LIMITATIONS OF LIABILITY 

 
THE TELECOMMUNICATIONS INDUSTRY FOUNDATION (“TIF”) DOES NOT ENFORCE OR 
MONITOR COMPLIANCE WITH THE CONTENTS OF THIS DOCUMENT. ADDITIONALLY, TIF 
DOES NOT CERTIFY, INSPECT, TEST, OR OTHERWISE INVESTIGATE PRODUCTS, DESIGNS, 
OR SERVICES OR ANY CLAIMS OF COMPLIANCE WITH THE CONTENTS OF THIS DOCUMENT. 
 
ALL WARRANTIES, EXPRESS OR IMPLIED, ARE DISCLAIMED, INCLUDING WITHOUT 
LIMITATION, ANY AND ALL WARRANTIES CONCERNING THE ACCURACY OF THIS DOCUMENT 
OR ITS CONTENTS, ITS FITNESS OR APPROPRIATENESS FOR A PARTICULAR PURPOSE OR 
USE, ITS MERCHANTABILITY, AND ITS NONINFRINGEMENT OF ANY THIRD PARTY’S 
INTELLECTUAL PROPERTY RIGHTS. TIF EXPRESSLY DISCLAIMS ANY AND ALL 
RESPONSIBILITIES FOR THE ACCURACY OF THE CONTENTS HEREIN AND MAKES NO 
REPRESENTATIONS OR WARRANTIES REGARDING THE CONTENT’S COMPLIANCE WITH ANY 
APPLICABLE STATUTE, RULE, REGULATION, INDUSTRY STANDARD, OR THE SAFETY OR 
HEALTH EFFECTS OF THE CONTENTS HEREOF OR ANY PRODUCT OR SERVICE REFERRED 
TO IN THIS DOCUMENT OR PRODUCED OR RENDERED TO COMPLY HEREWITH. 
 
TIF SHALL NOT BE LIABLE FOR ANY DAMAGES, DIRECT OR INDIRECT, ARISING FROM OR 
RELATING TO ANY USE OF THIS DOCUMENT OR THE CONTENTS CONTAINED HEREIN, 
INCLUDING WITHOUT LIMITATION, ANY AND ALL INDIRECT, SPECIAL, INCIDENTAL, PUNITIVE, 
OR CONSEQUENTIAL DAMAGES (INCLUDING DAMAGES FOR LOSS OF BUSINESS, LOSS OF 
PROFITS, LITIGATION, OR THE LIKE), WHETHER BASED UPON BREACH OF CONTRACT, 
BREACH OF WARRANTY, TORT (INCLUDING NEGLIGENCE), PRODUCT LIABILITY, OR 
OTHERWISE, EVEN IF ADVISED OF THE POSSIBILITY OF SUCH DAMAGES. THE FOREGOING 
NEGATION OF DAMAGES IS A FUNDAMENTAL ELEMENT OF THE USE OF THE CONTENTS 
HEREOF, AND THESE CONTENTS WOULD NOT BE PUBLISHED OR SPONSORED BY THE 
TELECOMMUNICATIONS INDUSTRY ASSOCIATION (“TIA”) OR TIF WITHOUT SUCH 
LIMITATIONS. THE DOCUMENT IS TO BE USED FOR INFORMATION PURPOSES ONLY AND IS 
INTENDED TO PROVIDE AN OVERVIEW FOR EDUCATIONAL PURPOSES AND TO SOLICIT 
INPUT FROM THE TELECOMMUNICATIONS INDUSTRY. 
 
THIS DOCUMENT IS NOT A STANDARD. THIS DOCUMENT ONLY REPRESENTS THE 
COMMENTS AND OPINIONS OF THE AUTHORS AND IS NOT INTENDED TO SUPERSEDE, 
MODIFY, OR INTERPRET ANY STATUTE, RULE, REGULATION, OR OTHER INDUSTRY OR TIA 
STANDARD. THE PUBLICATION OF THIS DOCUMENT DOES NOT REPRESENT THE POSITION 
OR ENDORSEMENT OF TIA OR TIF. 
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ANTITRUST STATEMENT 
 
THE TELECOMMUNICATIONS INDUSTRY FOUNDATION (“TIF”) SUPPORTS FULL COMPLIANCE 
WITH ANTITRUST AND COMPETITION LAWS. ALL INDIVIDUALS WHO ASSISTED IN THE 
DEVELOPMENT OF THIS TIF WHITE PAPER AND ANY PARTICIPANTS IN MEETING CONVENED, 
ORGANIZED, OR SUPPORTED BY TIF, INCLUDING BUT NOT LIMITED TO, THE PARTICIPANTS, 
TIF BOARD OF DIRECTORS, OFFICERS, AND EMPLOYEES, TIF COMMITTEE MEMBERS, AND 
OTHER INVITED GUESTS (TOGETHER, THE “ATTENDEES”) ARE EXPECTED TO TAKE ALL 
REASONABLE MEASURES NECESSARY TO COMPLY WITH APPLICABLE STATE AND 
FEDERAL ANTITRUST AND COMPETITION LAWS.  
 
ATTENDEES SHOULD NOT DISCUSS OR EXCHANGE INFORMATION OR DATA CONCERNING 
PRICING, TERMS AND CONDITIONS OF SALE AFFECTING PRICE, INDUSTRY PRICING 
POLICIES, MARKETING PROCEDURES, ALLOCATIONS OF FUNDS, CUSTOMER LISTS, 
RESTRICTIONS ON TYPES AND QUANTITY OF PRODUCTS AND SERVICES, REFUSALS TO DO 
BUSINESS WITH CERTAIN SUPPLIERS OR CUSTOMERS, OR OTHER SIMILAR TOPICS. 
FURTHER INFORMATION CONCERNING TIF’S ANTITRUST POLICY IS AVAILABLE UPON 
REQUEST 
 
  



Exhibit 1 

Example calculation of an angle-leg
tower analyzed for mount reactions

from a sector frame
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 MTI Leg Check: Example for Round and Angle Leg

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

Loading (From RISA)
P 0.893kip:=

V 0.466 kip:=

M 0.979 kip ft:=

T 1.465 kip ft:=

Load Placement Along Leg
Load Diagram 

Leg Data (From SA or Mapping) Leg Size = Pipe 2 SCH40

Grade = A572-50

Steel Properties:

fy 50ksi:=

E 29000ksi:=

G 11200ksi:=

Shape Properties:

Lx 2.375 in:=
A 1.02 in

2
:=

t 0.154 in:= Ly 2.375 in:=

rx 0.791 in:=
Zx 0.713 in

3
:= Ix 0.627 in

4
:=

ry 0.791 in:=
Zy 0.713 in

3
:= Iy 0.627 in

4
:=

rz 0.791 in:=
Sx 0.528 in

3
:= J 1.25 in

4
:=

Sy 0.528 in
3

:=
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K 1:=

L 120 in:=

ϕ 0.9:=

z 60 in:=

Leg Capacities (Calculated)
(4.5.4.2)

fe
π

2
E

K L

rz









2
12.436 ksi=:=

fcr 0.877 fe 10.907 ksi=:= (4.5.4.2)

Pn fcr A 11.125 kip=:= (4.5.4.2)

Mn Zx fy( ) 2.971 kip ft=:= (4.7.2)

(4.8.1)
Pe

π
2

E Ix

K L( )
2

12.462 kip=:=

β
1

1
P

Pe

-







1.077=:=
(4.8.1)

Utilization Calculations:
Compression Utilization:

Cu
P

ϕ Pn
0.089=:=

Flexure Utilization:

Bu

M 0.7
2 V L z-( )

2  z
2



L
3









+

ϕ Mn
0.519=:=

Interaction Utilization:

(4.8.1.1)
Tu

Cu

2
β Bu( )+ 0.603=:=

Capacity Check:

Check "OK" Tu 1<if

"No Good" otherwise

:= Check "OK"=
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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 0.25 in:=

A 1.9375 in
2

:=

J 0.0404 in
4

:=

Cw 0.0701 in
6

:=

α
z

L
0.1=:=

(16.5.1-Torsional Stiffness 1)

a
E Cw( )
G J









1

2

0.177 ft=:=

θL
T L

G J






1 α-( )
z

L







a

L

sinh α
L

a






tanh
L

a






cosh α
L

a






-













 sinh
z

a






+ 0.026 rad=:=
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θPL
T L

G J






1 α-

L







α

L

sinh α
L

a






tanh
L

a






cosh
z

a






 cosh
α L

a







cosh
z

a






-













+













 2.752 10
3-


rad

in
=:=

Vut 1.2 A G t θPL 17.916 kip=:=
(16.5.1-Torsional Stiffness 2)

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

(16.5.1-Torsional Stiffness 4)
Vn 0.6 fy

A

2







 29.063 kip=:=

ϕ 0.9:=

Capacity
Vu

ϕ Vn
0.703=:=

Check "OK"
Vu

ϕ Vn
1<if

"No Good" otherwise

:= Check "OK"=
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 MTI Collar Check

Loading (From RISA) Alpha Fxa .06318- kip:= Mxa 1.107- kip ft:=

θa 180°:=
Fya 2.67071- kip:= Mya 0.180 kip ft:=

Fza 6.42122kip:= Mza .002- kip ft:=

Beta Fxb 1.25025- kip:= Mxb 0.373- kip ft:=

θb 60°:=
Fyb 1.08555kip:= Myb 0.850 kip ft:=

Fzb 1.53866kip:= Mzb 0.334- kip ft:=

Gamma Fxg 1.36633kip:= Mxg 0.386- kip ft:=

θg 300°:=
Fyg 1.20414kip:= Myg 0.526- kip ft:=

Fzg 1.50055kip:= Mzg 0.389 kip ft:=

Collar Data: Qtr 2:=
Threaded Rod Qty:

Collar Height: hv 11.5in:=

Threaded Rod Vertical Spacing: sv 9.5in:=
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Threaded Rod Width: Wt 23in:=

Threaded Rod Considered: 1/2" A307

dtr 0.5in:=
Diameter:

Yield Strength: fytr 36ksi:= futr 60ksi:=

Threaded Rod Vertical Height: sv1 10.5in:= sv2 1in:=

Bearing Width: Wb 7.5in:=

R2
sv2

sv1

0.095=:=
(16.5.1 - Tension Collar 1.i.i)

Pole Data: Pole Offset: eh 6in:=

D 17.3in:=
Pole Diameter:

Pole Thickness: t 0.1875in:=

Pole Strength: fyp 65ksi:=

Max Reactions (Calculated): Mma 2.560 kip ft:=

Mmb 0.442- kip ft:=

Mmg 0.458- kip ft:=

Mh
2.560

12
in·kip:=

Max Moment:

Capacity Calculations:

δ
6 Mh

cos
π

6













sv2 R2 1-( ) 
5 R2-( ) R2 sv2 sv1+( ) 

1 R2+
+









0.032 kip=:=
(16.5.1 - Tension Collar 1.i.ii)

T1 δ
5 R2-

1 R2+
0.142 kip=:=

(16.5.1 - Tension Collar 1.i.iii)

T2 R2 T1 δ+( ) δ- 0.015- kip=:= (16.5.1 - Tension Collar 1.i.iv)
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ϕ 0.65:= (16.5.4.iii.ii)

ϕp 0.9:= (16.5.1 - Tension Collar 1.iv.ii)

Threaded Rod Capacity:

Rn ϕ futr
π

4
 dtr

0.9743in

13
-





2

 5.534 kip=:=

Utilization Calculations:
Threaded Rod Utilization:

Utr
T1

Rn
0.026=:=

Check "OK" Utr 1<if

"No Good" otherwise

:= Check "OK"=

Pole Utilization:

Bp 2 cos
π

6







 T1 T2+( ) 0.22 kip=:=

Rnp ϕp fyp t
2


5.5

1
0.81 Wb

D
-



















17.433 kip=:=
(16.5.1 - Tension Collar 1.i.iv)

Up
Bp

Rnp
0.013=:=

Check "OK" Up 1<if

"No Good" otherwise

:= Check "OK"=



Maser Consulting P.A.
2000 Midlantic Drive
Suite 100
Mt. Laurel, NJ 08054

Mount to Tower Interaction Page 8
Date: 8/19/2025 8:45 AM

MTI Calcs.xmcd
 

1 α-

L
0.09

1

ft
=

α L

a
5.661=

T L

G J
0.389=
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sinh α
L

a






tanh
L

a






cosh
z

a






 2.067 10
4

= cosh
z

a






143.776=a

L
0.018=

cosh
α L

a







143.776=

T
L

G J
 0.389=

T L 3.928 10
4


ft

3
lb

s
2

=

G J 1.011 10
5


ft

3
lb

s
2

=
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6 2.442( )

0.866 0.095 1-( ) 5 0.095-( )
0.095 10.5+( )

1.095






+







0.363=

cos
π

6













0.866=

6 Mh 0.107 ft·kip=
sv2 R2 1-( ) 0.075- ft=

5 R2- 4.905=

R2 sv2 sv1+ 0.883 ft=

1 R2+ 1.095=
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θPrimeL
1 α-

L







sinh α
L

a






tanh
L

a






cosh
z

a






 cosh
α L

a







cosh
z

a






-













+













=:=

sinh α
L

a






tanh
L

a






cosh
z

a






 cosh
α L

a







cosh
z

a






-



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





5.Ft standoff arm 2200 lb vertical







4800 pretension. 2200 lbs vertical. Single 

collar







2000 pretension. 2200 lbs vertical. Dual 

collar











2000 pretension. 2200 lbs vertical. Single 

Collar






