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November 6, 2023 
 
 
Melanie A. Bachman, Esq. 
Executive Director/Staff Attorney 
Connecticut Siting Council 
10 Franklin Square 
New Britain, CT  06051 
 
Re: Request of Cellco Partnership d/b/a Verizon Wireless for an Order to Approve the 

Shared Use of an Existing Tower at 1249 Hartford Pike, Killingly, Connecticut 
 
Dear Attorney Bachman: 

Pursuant to Connecticut General Statutes (“C.G.S.”) §16-50aa, as amended, Cellco 
Partnership d/b/a Verizon Wireless (“Cellco”) hereby requests an order from the Siting Council 
(“Council”) to approve the shared use of an existing telecommunications tower located on a 
2.46-acre parcel at 1249 Hartford Pike in Killingly (the “Property”).  The Property and tower are 
owned by Quinebaug Valley Emergency Communications Inc. (“QVEC”).  Cellco identifies this 
site as its “Killingly East Facility”.  The existing 150-foot lattice tower was approved by the 
Town of Killingly.  A copy of the Town approval is included in Attachment 1. 

Cellco requests that the Council find that the proposed shared use of the existing tower 
satisfies the criteria of C.G.S § 16-50aa and issue an order approving this request.  A copy of this 
filing is being sent to Killingly’ s Town Manager, Mary Calorio, Ann-Marie Aubrey, Director of 
Planning and Development and QVEC. 

Background 

Cellco is licensed by the Federal Communications Commission (“FCC”) to provide 
wireless services throughout the State of Connecticut.  Cellco and QVEC have agreed to the 
proposed shared use of the existing telecommunications facility at the Property pursuant to 
mutually acceptable terms and conditions and QVEC has authorized Cellco to apply for all 
necessary permits and approvals that may be required to share the existing tower.  (See 
Attachment 2). 
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Cellco proposes to install nine (9) antennas and six (6) remote radio heads (“RRHs”) on 
three sector antenna frame mounting system at a centerline height of 120 feet above ground level 
(“AGL”).  Cellco’s radio equipment will be installed on the ground near the base of the tower 
within a 15’ x 47’ fenced compound expansion.  Cellco will also install a 50-kW propane-fueled 
generator and 500-gallon propane tank on a concrete pad near Cellco’s equipment cabinets.  
Included in Attachment 3 is a set of project plans showing the location of Cellco’s proposed site 
improvements.  Attachment 4 contains specifications for Cellco’s proposed antennas, RRHs and 
backup generator. 

C.G.S. § 16-50aa(c)(1) provides that, upon written request for approval of a proposed 
shared use, “if the council finds that the proposed shared use of the facility is technically, legally, 
environmentally and economically feasible and meets public safety concerns, the council shall 
issue an order approving such shared use.”  Cellco respectfully submits that the shared use of the 
tower satisfies these criteria. 

A. Technical Feasibility.  The existing tower is structurally capable of supporting 
Cellco’s antennas, RRHs, antenna mounts and related equipment.  The proposed shared use of 
this tower is, therefore, technically feasible.  A Structural Analysis (“SA”) (Rev. 3) dated August 
17, 2023, prepared by Centek Engineering confirms that the tower can support Cellco’s proposed 
antennas and related equipment.  Likewise, an Antenna Mount Analysis (“MA”), (Rev. 2) dated 
August 18, 2023, confirms that the proposed antenna and RRH mounting system can support 
Cellco’s proposed shared use.  Copies of the SA and MA are included in Attachment 5.   

B. Legal Feasibility.  Under C.G.S. § 16-50aa, the Council has been authorized to 
issue orders approving the shared use of an existing tower, such as the existing Hartford Pike 
tower.  This authority complements the Council’s prior-existing authority under C.G.S. § 16-50p 
to issue orders approving the construction of new towers that are subject to the Council’s 
jurisdiction.  In addition, § 16-50x(a) directs the Council to “give such consideration to other 
state laws and municipal regulations as it shall deem appropriate” in ruling on requests for the 
shared use of existing tower facilities.  Under the statutory authority vested in the Council, an 
order by the Council approving the requested shared use would permit the Applicant to obtain a 
building permit for the proposed installations. 

C. Environmental Feasibility.  The proposed shared use of the existing tower 
would have minimal environmental effects, for the following reasons: 

1. The proposed installation of nine (9) antennas and six (6) RRHs on an 
antenna mounting structure at a height of 120 feet AGL on the existing 
150-foot lattice tower would have an insignificant incremental visual 
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impact on the area around the Property.  As mentioned above, all of 
Cellco’s equipment will be located on the ground near the base of the 
tower within an extended fenced compound. The small expansion of the 
existing compound will not require any regrading or the Property of tree 
removal.  Cellco’s shared use of the existing facility would, therefore, not 
cause any significant change or alteration in the physical or environmental 
characteristics of the existing facility or the Property. 

2. Noise associated with Cellco’s proposed facility will comply with State 
and local noise standards.  Noise associated with the backup generator is 
exempt from state and local noise standards. 

3. Operation of Cellco’s antennas at this site would not exceed the RF 
emissions standards adopted by the Federal Communications Commission 
(“FCC”).  Included in Attachment 6 of this filing is a Calculated Radio 
Frequency Emissions Report that demonstrates that the facility following 
Cellco’s shared use will operate well within the FCC’s safety standards. 

4. Under ordinary operating conditions, the proposed installation would not 
require the use of any water or sanitary facilities and would not generate 
air emissions or discharges to water bodies or sanitary facilities.  After 
construction is complete the proposed installations would not generate any 
increased traffic to the facility other than periodic maintenance visits to 
the cell site. 

The proposed shared use of the existing tower would, therefore, have a minimal 
environmental effect, and is environmentally feasible. 

D. Economic Feasibility.  As previously mentioned, Cellco has entered into an 
agreement with QVEC for the shared use of the existing tower subject to mutually agreeable 
terms.  The proposed tower sharing is, therefore, economically feasible. 

E. Public Safety Concerns.  As discussed above, the tower and antenna mounts are 
structurally capable of supporting Cellco’s antennas, antenna mounting frame, RRHs and all 
related equipment.  Cellco is not aware of any public safety concerns relative to the proposed 
sharing of the existing Hartford Pike tower.  In fact, the provision of new and improved wireless 
service through Cellco’s shared use of the existing tower would enhance the safety and welfare 
of area residents and members of the general public traveling through the Town of Killingly. 
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A Certificate of Mailing verifying that a copy of this filing was sent to the municipal 
officials, and QVEC, the tower and Property owner is included in Attachment 7. 

Conclusion 

For the reasons discussed above, the proposed shared use of the existing tower at the 
Property satisfies the criteria stated in C.G.S. § 16-50aa and advances the General Assembly’s 
and the Council’s goal of preventing the unnecessary proliferation of towers in Connecticut.  The 
Applicant, therefore, respectfully requests that the Council issue an order approving the proposed 
shared use. 

Thank you for your consideration of this matter. 

Very truly yours, 

 
Kenneth C. Baldwin 

 
Enclosures 
Copy to: 
 Mary Calorio, Town Manager 
 Ann-Marie Aubrey, Director of Planning and Development 
 Quinebaug Valley Emergency Communication, Inc. 
 Tim Parks, Verizon Wireless 



ATTACHMENT 1 
 





ATTACHMENT 2 
 





ATTACHMENT 3 
 



verizon

14

en
gi

ne
er

in
g

C
en

te
re

d 
on

 S
ol

ut
io

ns
SM

w
w

w
.C

en
te

kE
ng

.c
om

(2
03

) 4
88

-0
58

0
(2

03
) 4

88
-8

58
7 

Fa
x

63
-2

 N
or

th
 B

ra
nf

or
d 

Ro
ad

Br
an

fo
rd

, C
T 0

64
05

ve
riz

on

TITLE
SHEET

1

REV.DESCRIPTIONSHEET. NO.

SITE NAME: KILLINGLY EAST CT
SITE ID: 617359992
1249 HARTFORD PIKE

KILLINGY, CT 06243

NORTH



14

en
gi

ne
er

in
g

C
en

te
re

d 
on

 S
ol

ut
io

ns
SM

w
w

w
.C

en
te

kE
ng

.c
om

(2
03

) 4
88

-0
58

0
(2

03
) 4

88
-8

58
7 

Fa
x

63
-2

 N
or

th
 B

ra
nf

or
d 

Ro
ad

Br
an

fo
rd

, C
T 0

64
05

ve
riz

on

2

SPECIFICATIONS,
NOTES AND

ANT. SCHEDULE

·

·

NOTES AND SPECIFICATIONS:

ANTENNA/APPURTENANCE SCHEDULE



14

en
gi

ne
er

in
g

C
en

te
re

d 
on

 S
ol

ut
io

ns
SM

w
w

w
.C

en
te

kE
ng

.c
om

(2
03

) 4
88

-0
58

0
(2

03
) 4

88
-8

58
7 

Fa
x

63
-2

 N
or

th
 B

ra
nf

or
d 

Ro
ad

Br
an

fo
rd

, C
T 0

64
05

ve
riz

on

3

COMPOUND,
EQUIPMENT PLAN

& ELEVATION

STRUCTURAL COMPLIANCE



SIDE

12 FT ANTENNA SECTOR MOUNTING FRAME

TOP

ISOMETRIC

14

en
gi

ne
er

in
g

C
en

te
re

d 
on

 S
ol

ut
io

ns
SM

w
w

w
.C

en
te

kE
ng

.c
om

(2
03

) 4
88

-0
58

0
(2

03
) 4

88
-8

58
7 

Fa
x

63
-2

 N
or

th
 B

ra
nf

or
d 

Ro
ad

Br
an

fo
rd

, C
T 0

64
05

ve
riz

on

4

ANTENNA
CONFIGURATION
PLAN, ELEVATION

AND DETAIL



14

en
gi

ne
er

in
g

C
en

te
re

d 
on

 S
ol

ut
io

ns
SM

w
w

w
.C

en
te

kE
ng

.c
om

(2
03

) 4
88

-0
58

0
(2

03
) 4

88
-8

58
7 

Fa
x

63
-2

 N
or

th
 B

ra
nf

or
d 

Ro
ad

Br
an

fo
rd

, C
T 0

64
05

ve
riz

on

5

SITE AND
MISCELLANEOUS

DETAILS

BACKUP POWER GENERATOR

SIDE VIEW FRONT  VIEW



14

en
gi

ne
er

in
g

C
en

te
re

d 
on

 S
ol

ut
io

ns
SM

w
w

w
.C

en
te

kE
ng

.c
om

(2
03

) 4
88

-0
58

0
(2

03
) 4

88
-8

58
7 

Fa
x

63
-2

 N
or

th
 B

ra
nf

or
d 

Ro
ad

Br
an

fo
rd

, C
T 0

64
05

ve
riz

on

6

TYPICAL CONDUIT
PENETRATION

DETAILS



14

en
gi

ne
er

in
g

C
en

te
re

d 
on

 S
ol

ut
io

ns
SM

w
w

w
.C

en
te

kE
ng

.c
om

(2
03

) 4
88

-0
58

0
(2

03
) 4

88
-8

58
7 

Fa
x

63
-2

 N
or

th
 B

ra
nf

or
d 

Ro
ad

Br
an

fo
rd

, C
T 0

64
05

ve
riz

on

7

EQUIPMENT ICE
BRIDGE CANOPY

PLAN AND DETAILS



14

en
gi

ne
er

in
g

C
en

te
re

d 
on

 S
ol

ut
io

ns
SM

w
w

w
.C

en
te

kE
ng

.c
om

(2
03

) 4
88

-0
58

0
(2

03
) 4

88
-8

58
7 

Fa
x

63
-2

 N
or

th
 B

ra
nf

or
d 

Ro
ad

Br
an

fo
rd

, C
T 0

64
05

ve
riz

on

8

RF DETAILS

ALPHA/BETA/GAMMA ANTENNA

FRONT SIDE JAHH-65B-R3B  (BOTTOM VIEW)
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S t r u c t u r a l  A n a l y s i s  R e p o r t

1 5 0 '  E x i s t i n g  L a t t i c e  T o w e r

P r o p o s e d  V e r i z o n  W i r e l e s s
A n t e n n a  I n s t a l l a t i o n

S i t e  R e f :  K i l l i n g l y  E a s t

1 2 4 9  H a r t f o r d  P i k e
K i l l i n g l y ,  C T

C e n t e k  P r o j e c t  N o .  2 2 0 1 7 . 1 2

D a t e :  F e b r u a r y  7 ,  2 0 2 3

R e v  3 :  A u g u s t  1 7 ,  2 0 2 3

M a x  S t r e s s  R a t i o  =  8 8 %

Prepared for:
Verizon Wireless

20 Alexander Dr ive
Wall ingford, CT 06492

tjl
tjl-ct
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Verizon Antenna Upgrade – Killingly East
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Rev 3 ~ August 17, 2023

REPORT SECTION 1-1

I n t r o d u c t i o n
The purpose of this report is to summarize the results of the non-linear, P-∆ structural analysis
of the antenna installation proposed by Verizon on the existing lattice tower located in Killingly,
Connecticut.
The host tower is a 150-ft, three legged, lattice tower originally designed and manufactured by
Valmont eng. file no. A-150712 dated 5/18/2011. The tower geometry, structure member sizes
and foundation information were taken from the aforementioned design documents.
Antenna and appurtenance inventory was taken from the aforementioned design documents, a
tower inventory provided by the tower owner, photo documentation (from grade) taken by
Centek personnel on February 2, 2023 and an RF data sheet.
The tower consists of eight (8) vertical sections consisting of solid round pipe legs conforming to
ASTM A572 Gr. 50 and lateral bracing consisting of steel angles conforming to ASTM A36 and
soild round pipe conforming to ASTM A572 Gr. 50. The vertical tower sections are connected by
bolted flange plates/sleeves with the diagonal and horizontal bracing to pipe legs consisting of
bolted/welded connections.  The width of the tower face is 4-ft 0-in at the top and 16-ft at the
bottom.

A n t e n n a  a n d  A p p u r t e n a n c e  S u m m a r y
The existing and proposed loads considered in the analysis consist of the following:

§ UNKNOWN (EXISTING):
Antennas:  Two (2) DB438 yagi antennas, three (3) PD201 omni antennas, two (2)
DB411 dipole antennas, one (1) DB222 dipole antenna, three (3) PD1142 omni
antennas and two (2) 3-ft microwave dishes mounted on (1) 6-arm halo mount with
an elevation of ±150-ft above grade level.
Coax Cable: Five (5) 7/8” Æ and eight (8) 1/2” Æ cables running on a leg/face of the
existing tower as specified in Section 3 of this report

§ UNKNOWN (EXISTING):
Antennas:  Three (3) DB438 yagi antennas mounted on (3) 3-ft side arm mounts with
an elevation of ±135-ft above grade level.
Coax Cable: Three (3) 1/2” Æ cables running on a leg/face of the existing tower as
specified in Section 3 of this report

§ UNKNOWN (EXISTING):
Antennas:  Three (3) DB438 yagi antennas and one (1) ground plain antenna
mounted on (3) 3-ft side arm mounts with an elevation of ±130-ft above grade level.
Coax Cable: Four (4) 1/2” Æ cables running on a leg/face of the existing tower as
specified in Section 3 of this report

§ UNKNOWN (EXISTING):
Antennas:  One (1) DB438 yagi antenna mounted on (1) 3-ft side arm mount with an
elevation of ±125-ft above grade level.
Coax Cable: One (1) 1/2” Æ cable running on a leg/face of the existing tower as
specified in Section 3 of this report
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REPORT SECTION 1-2

§ UNKNOWN (EXISTING):
Antennas:  One (1) 6-ft yagi antenna and one (1) DB222 dipole antenna mounted on
(2) 3-ft side arm mounts and one (1) DB-225 antenna leg mounted with an elevation
of ±120-ft above grade level.
Coax Cable: Three (3) 1/2” Æ cables running on a leg/face of the existing tower as
specified in Section 3 of this report

§ UNKNOWN (EXISTING):
Antennas:  One (1) DB-225 antenna leg mounted with an elevation of ±110-ft above
grade level.
Coax Cable: One (1) 1/2” Æ cables running on a leg/face of the existing tower as
specified in Section 3 of this report

§ UNKNOWN (EXISTING):
Antennas:  One (1) PD201 omni antenna mounted on (1) 3-ft side arm mount with an
elevation of ±85-ft above grade level.
Coax Cable: One (1) 1/2” Æ cable running on a leg/face of the existing tower as
specified in Section 3 of this report

§ VERIZON (PROPOSED):
Antennas:  Six (6) Commscope JAHH-65B-R3B panel antennas, three (3)
Samsung MT6413-77A panel antennas, three (3) Samsung RF4439d-25A
(B2/B66A) RRHs, three (3) Samsung RF4461d-13A (B5/B13) RRHs, three (3)
CBC78T-DS-43 diplexers and one (1) OVP box mounted on (3) 12-ft V-Frames
(SitePro VFA-12-HD) with a RAD center elevation of ±120-ft above grade level.
Coax Cable: One (1) 1-5/8” Æ fiber cable running on a leg/face of the existing
tower as specified in Section 3 of this report
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REPORT SECTION 1-3

P r i m a r y  A s s u m p t i o n s  U s e d  i n  t h e  A n a l y s i s

§ The tower structure’s theoretical capacity not including any assessment of the
condition of the tower.

§ The tower carries the horizontal and vertical loads due to the weight of antennas, ice
load and wind.

§ Tower is properly installed and maintained.
§ Tower is in plumb condition.
§ Tower loading for antennas and mounts as listed in this report.
§ All bolts are appropriately tightened providing the necessary connection continuity.
§ All welds are fabricated with ER-70S-6 electrodes.
§ All members are assumed to be as specified in the original tower design documents.
§ All members are “hot dipped” galvanized in accordance with ASTM A123 and ASTM

A153 Standards.
§ All member protective coatings are in good condition.
§ All tower members were properly designed, detailed, fabricated, installed and have

been properly maintained since erection.
§ Any deviation from the analyzed antenna loading will require a new analysis for

verification of structural adequacy.
§ All coax cables should be routed as specified in section 3 of this report.
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REPORT SECTION 1-4

A n a l y s i s

The existing tower was analyzed using a comprehensive computer program entitled tnxTower.
The program analyzes the tower, considering the worst case loading condition.  The tower is
considered as loaded by concentric forces along the tower, and the model assumes that the
tower members are subjected to bending, axial, and shear forces.
The existing tower was analyzed for the controlling basic wind speed (3-second gust) with no
ice and the applicable wind and ice combination to determine stresses in members as per
guidelines of TIA-222-H entitled “Structural Standard for Antenna Support Structures and
Antennas”, the American Institute of Steel Construction (AISC) and the Manual of Steel
Construction; Load and Resistance Factor Design (LRFD).
The controlling wind speed is determined by evaluating the local available wind speed data as
provided in Appendix P of the CSBC1 and the wind speed data available in the TIA-222-H
Standard.

T o w e r  L o a d i n g

Tower loading was determined by the basic wind speed as applied to projected surface areas
with modification factors per TIA-222-H, gravity loads of the tower structure and its components,
and the application of 1.00” radial ice on the tower structure and its components.

Load Cases: Load Case 1; 135 mph (Ultimate)
wind speed w/ no ice plus gravity
load – used in calculation of tower
stresses and rotation.

[Appendix P of the 2022 CT
Building Code]

Load Case 2; 50 mph wind speed w/
1.00” radial ice plus gravity load –
used in calculation of tower stresses.

[Annex B of TIA-222-H]

1 The 2021 International Building Code as amended by the 2022 Connecticut State Building Code (CSBC).
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REPORT SECTION 1-5

T o w e r  C a p a c i t y

Calculated stresses were found to be within allowable limits.

Tower Section Elevation Stress Ratio
(%of capacity) Result

Leg (T7) 20-0”-40’-0” 76.6% PASS

Diagonal (T7) 20’-0”-40’-0” 87.7% PASS

F o u n d a t i o n  a n d  A n c h o r s
The existing foundation consists of a three (3) 3.5-ft Æ x 3.5-ft long reinforced concrete piers
concentrically bearing on a 24-ft square x 1-ft 6-in thick reinforced concrete mat. The sub grade
conditions used in the foundation analysis were derived from the aforementioned design
documents.  The base of the tower is connected to the foundation by means of (6) 1.0”Æ, ASTM
F1554-105 anchor bolts per leg embedded 4-ft 3-in into the concrete foundation structure.

§ The tower reactions developed from the governing Load Case were used in the
verification of the foundation and anchor bolts:

Load Effect Proposed
Tower Reactions

Leg Shear 22 kips
Leg Compression 218 kips

Leg Tension 199 kips
Base Moment 2,904 ft-kips
Base Shear 33 kips

§ The anchor bolts were found to be within allowable limits.

Tower Section Component Stress Ratio
(percentage of capacity) Result

Anchor Bolts Tension 56.7% PASS

§ The foundation was found to be within allowable limits.

Foundation Design
Limit

TIA-222-H
 Required FS(1)

Proposed
Loading

(FS)(1)

Result

Reinforced
Concrete Pad

and Piers
Overturning 1.0 1.17 PASS

Note 1:  FS denotes Factor of Safety
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REPORT SECTION 1-6

C o n c l u s i o n
This analysis shows that the subject tower is adequate to support the proposed antenna
configuration with the below recommendations.
The analysis is based, in part, on the information provided to this office by Verizon. If the
existing conditions are different than the information in this report, Centek Engineering, Inc.
must be contacted for resolution of any potential issues.
Please feel free to call with any questions or comments.

Respectfully Submitted by:

Timothy J. Lynn, PE
Structural Engineer
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REPORT SECTION 2-1

S t a n d a r d  C o n d i t i o n s  f o r  F u r n i s h i n g  o f
P r o f e s s i o n a l  E n g i n e e r i n g  S e r v i c e s  o n
E x i s t i n g  S t r u c t u r e s

All engineering services are performed on the basis that the information used is current and
correct.  This information may consist of, but is not necessarily limited to:
§ Information supplied by the client regarding the structure itself, its foundations, the soil

conditions, the antenna and feed line loading on the structure and its components, or
other relevant information.

§ Information from the field and/or drawings in the possession of Centek Engineering, Inc.
or generated by field inspections or measurements of the structure.

§ It is the responsibility of the client to ensure that the information provided to Centek
Engineering, Inc. and used in the performance of our engineering services is correct and
complete.  In the absence of information to the contrary, we assume that all structures
were constructed in accordance with the drawings and specifications and are in an un-
corroded condition and have not deteriorated.  It is therefore assumed that its capacity
has not significantly changed from the “as new” condition.

§ All services will be performed to the codes specified by the client, and we do not imply to
meet any other codes or requirements unless explicitly agreed in writing.  If wind and ice
loads or other relevant parameters are to be different from the minimum values
recommended by the codes, the client shall specify the exact requirement.  In the
absence of information to the contrary, all work will be performed in accordance with the
latest revision of ANSI/ASCE10  & ANSI/EIA-222

§ All services performed, results obtained, and recommendations made are in accordance
with generally accepted engineering principles and practices.  Centek Engineering, Inc.
is not responsible for the conclusions, opinions and recommendations made by others
based on the information we supply.
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REPORT SECTION 2-2

G E N E R A L  D E S C R I P T I O N  O F  S T R U C T U R A L
A N A L Y S I S  P R O G R A M

tnxTower, is an integrated structural analysis and design software package for Designed
specifically for the telecommunications industry, tnxTower, formerly RISA Tower, automates
much of the tower analysis and design required by the TIA/EIA 222 Standard.
tnxTower Features:
§ tnxTower can analyze and design 3- and 4-sided guyed towers, 3- and 4-sided self-

supporting towers and either round or tapered ground mounted poles with or without
guys.

§ The program analyzes towers using the TIA-222-G (2005) standard or any of the
previous TIA/EIA standards back to RS-222 (1959). Steel design is checked using the
AISC ASD 9th Edition or the AISC LRFD specifications.

§ Linear and non-linear (P-delta) analyses can be used in determining displacements and
forces in the structure. Wind pressures and forces are automatically calculated.

§ Extensive graphics plots include material take-off, shear-moment, leg compression,
displacement, twist, feed line, guy anchor and stress plots.

§ tnxTower contains unique features such as True Cable behavior, hog rod take-up,
foundation stiffness and much more.
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TYPE TYPEELEVATION ELEVATION

DB438 150
DB438 150
PD201-1 150
PD201-1 150
DB411-A 150
PD1142-1 150
DB222 150
PD201-1 150
DB411-A 150
PD1142-1 150
PD1142-1 (Future) 150
3-ft Dish 150
6-Arm Halo Mount 148
3-ft Dish 145
DB438 135
3' Side Mount Standoff 135
DB438 135
3' Side Mount Standoff 135
DB438 135
3' Side Mount Standoff 135
DB438 130
DB438 130
3' Side Mount Standoff 130
Ground Plane 130
3' Side Mount Standoff 130
DB438 130
3' Side Mount Standoff 130
DB438 125
3' Side Mount Standoff 125
RF4439d-25A (B2/B66A RRH) (Verizon -
Proposed)

120

RF4461d-13A (Verizon - Proposed) 120
CBC78T-DS-43 (Verizon - Proposed) 120
CBC78T-DS-43 (Verizon - Proposed) 120
CBC78T-DS-43 (Verizon - Proposed) 120
RC2DC-3315-PF-48 (Verizon - Proposed) 120
RF4461d-13A (Verizon - Proposed) 120
SitePro VFA12-HD (Verizon - Proposed) 120
SitePro VFA12-HD (Verizon - Proposed) 120
SitePro VFA12-HD (Verizon - Proposed) 120
(2) JAHH-65B-R3B (Verizon - Proposed) 120
MT6413-77A (Verizon - Proposed) 120
(2) JAHH-65B-R3B (Verizon - Proposed) 120
MT6413-77A (Verizon - Proposed) 120
(2) JAHH-65B-R3B (Verizon - Proposed) 120
MT6413-77A (Verizon - Proposed) 120
6' Yagi 120
DB222 120
RF4439d-25A (B2/B66A RRH) (Verizon -
Proposed)

120

DB225-A (Future) 120
RF4439d-25A (B2/B66A RRH) (Verizon -
Proposed)

120

RF4461d-13A (Verizon - Proposed) 120
3' Side Mount Standoff 118
3' Side Mount Standoff 118
DB225-A (Future) 110
PD201-1 85
3' Side Mount Standoff 85

MATERIAL STRENGTH
GRADE GRADEFy FyFu Fu

A572-50 50 ksi 65 ksi
A36 36 ksi 58 ksi

A500M-58 58 ksi 70 ksi

TOWER DESIGN NOTES
1. Tower designed for Exposure C to the TIA-222-H Standard.
2. Tower designed for a 135 mph basic wind in accordance with the TIA-222-H Standard.
3. Tower is also designed for a 50 mph basic wind with 1.00 in ice. Ice is considered to increase in thickness with height.
4. Deflections are based upon a 60 mph wind.
5. Tower Risk Category III.
6. Topographic Category 1 with Crest Height of 0.00 ft
7. TOWER RATING: 87.7%
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Tower Input Data

The main tower is a 3x free standing tower with an overall height of 150.00 ft above the ground line.
The base of the tower is set at an elevation of 0.00 ft above the ground line.
The face width of the tower is 4.00 ft at the top and 16.00 ft at the base.
This tower is designed using the TIA-222-H standard.
The following design criteria apply:

Tower base elevation above sea level: 0.00 ft.
Basic wind speed of 135 mph.
Risk Category III.
Exposure Category C.
Simplified Topographic Factor Procedure for wind speed-up calculations is used.
Topographic Category: 1.
Crest Height: 0.00 ft.
Nominal ice thickness of 1.0000 in.
Ice thickness is considered to increase with height.
Ice density of 56 pcf.
A wind speed of 50 mph  is used in combination with ice.
Temperature drop of 50 °F.
Deflections calculated using a wind speed of 60 mph.
A non-linear (P-delta) analysis was used.
Pressures are calculated at each section.
Stress ratio used in tower member design is 1.
Local bending stresses due to climbing loads, feed line supports, and appurtenance mounts are not considered.

Options
  Consider Moments - Legs   Distribute Leg Loads As Uniform   Use ASCE 10 X-Brace Ly Rules
  Consider Moments - Horizontals   Assume Legs Pinned √ Calculate Redundant Bracing Forces
  Consider Moments - Diagonals √ Assume Rigid Index Plate   Ignore Redundant Members in FEA
  Use Moment Magnification √ Use Clear Spans For Wind Area √ SR Leg Bolts Resist Compression

√ Use Code Stress Ratios √ Use Clear Spans For KL/r √ All Leg Panels Have Same Allowable
√ Use Code Safety Factors - Guys   Retension Guys To Initial Tension   Offset Girt At Foundation
  Escalate Ice   Bypass Mast Stability Checks √ Consider Feed Line Torque
  Always Use Max Kz √ Use Azimuth Dish Coefficients   Include Angle Block Shear Check
  Use Special Wind Profile √ Project Wind Area of Appurt.   Use TIA-222-H Bracing Resist. Exemption

√ Include Bolts In Member Capacity   Autocalc Torque Arm Areas   Use TIA-222-H Tension Splice Exemption
  Leg Bolts Are At Top Of Section   Add IBC .6D+W Combination Poles
  Secondary Horizontal Braces Leg √ Sort Capacity Reports By Component   Include Shear-Torsion Interaction
  Use Diamond Inner Bracing (4 Sided)   Triangulate Diamond Inner Bracing   Always Use Sub-Critical Flow

√ SR Members Have Cut Ends   Treat Feed Line Bundles As Cylinder   Use Top Mounted Sockets
  SR Members Are Concentric   Ignore KL/ry For 60 Deg. Angle Legs   Pole Without Linear Attachments

  Pole With Shroud Or No Appurtenances
  Outside and Inside Corner Radii Are

Known
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Tower Section Geometry
Tower

 Section
Tower

 Elevation

ft

Assembly
Database

Description Section
Width

ft

Number
of

Sections

Section
Length

ft
T1 150.00-140.00 4.00 1 10.00
T2 140.00-120.00 4.00 1 20.00
T3 120.00-100.00 4.00 1 20.00
T4 100.00-80.00 6.00 1 20.00
T5 80.00-60.00 8.00 1 20.00
T6 60.00-40.00 10.00 1 20.00
T7 40.00-20.00 12.00 1 20.00
T8 20.00-0.00 14.00 1 20.00

Tower Section Geometry (cont’d)
Tower

 Section
Tower

 Elevation

ft

Diagonal
Spacing

ft

Bracing
Type

Has
K Brace

End
Panels

Has
Horizontals

Top Girt
Offset

in

Bottom Girt
Offset

in
T1 150.00-140.00 2.26 X Brace No Steps 9.0000 2.5000
T2 140.00-120.00 2.38 X Brace No Steps 4.5000 7.0000
T3 120.00-100.00 10.00 X Brace No No 0.0000 0.0000
T4 100.00-80.00 10.00 X Brace No No 0.0000 0.0000
T5 80.00-60.00 10.00 X Brace No No 0.0000 0.0000
T6 60.00-40.00 10.00 X Brace No No 0.0000 0.0000
T7 40.00-20.00 10.00 X Brace No No 0.0000 0.0000
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Tower
 Section

Tower
 Elevation

ft

Diagonal
Spacing

ft

Bracing
Type

Has
K Brace

End
Panels

Has
Horizontals

Top Girt
Offset

in

Bottom Girt
Offset

in
T8 20.00-0.00 10.00 X Brace No No 0.0000 0.0000

Tower Section Geometry (cont’d)
Tower

 Elevation
ft

Leg
Type

Leg
Size

Leg
Grade

Diagonal
Type

Diagonal
Size

Diagonal
Grade

T1 150.00-140.00 Solid Round 1 1/2 A572-50
(50 ksi)

Solid Round 5/8 A572-50
(50 ksi)

T2 140.00-120.00 Solid Round 1 3/4 A572-50
(50 ksi)

Solid Round 3/4 A572-50
(50 ksi)

T3 120.00-100.00 Truss Leg #12ZG - 1.25'' - 1.00'' conn.
(Pirod 207628)

A572-50
(50 ksi)

Single Angle L2 1/2x2 1/2x3/16 A36
(36 ksi)

T4 100.00-80.00 Truss Leg #12ZG - 1.25'' - 1.00'' conn.
(Pirod 207628)

A572-50
(50 ksi)

Single Angle L2 1/2x2 1/2x3/16 A36
(36 ksi)

T5 80.00-60.00 Truss Leg #12ZG - 1.50'' - 1.00'' conn.
(Pirod 207629)

A500M-58
(58 ksi)

Single Angle L2 1/2x2 1/2x3/16 A36
(36 ksi)

T6 60.00-40.00 Truss Leg #12ZG - 1.50'' - 1.00'' conn.
(Pirod 207629)

A500M-58
(58 ksi)

Single Angle L2 1/2x2 1/2x3/16 A36
(36 ksi)

T7 40.00-20.00 Truss Leg #12ZG - 1.50'' - 1.00'' conn.
(Pirod 207629)

A500M-58
(58 ksi)

Single Angle L2 1/2x2 1/2x3/16 A36
(36 ksi)

T8 20.00-0.00 Truss Leg #12ZG - 1.75'' - 1.00'' conn.
(Pirod 195557)

A500M-58
(58 ksi)

Single Angle L3x3x3/16 A36
(36 ksi)

Tower Section Geometry (cont’d)
Tower

 Elevation
ft

Top Girt
Type

Top Girt
Size

Top Girt
Grade

Bottom Girt
Type

Bottom Girt
Size

Bottom Girt
Grade

T1 150.00-140.00 Solid Round 7/8 A572-50
(50 ksi)

Solid Round 7/8 A572-50
(50 ksi)

T2 140.00-120.00 Solid Round 7/8 A572-50
(50 ksi)

Solid Round 7/8 A572-50
(50 ksi)

Tower Section Geometry (cont’d)
Tower

 Elevation

ft

No.
of

Mid
Girts

Mid Girt
Type

Mid Girt
Size

Mid Girt
Grade

Horizontal
Type

Horizontal
Size

Horizontal
Grade

T1 150.00-140.00 None Single Angle A36
(36 ksi)

Solid Round 3/4 A572-50
(50 ksi)

T2 140.00-120.00 None Solid Round A572-50
(50 ksi)

Solid Round 3/4 A572-50
(50 ksi)
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Tower Section Geometry (cont’d)
Tower

 Elevation

ft

Gusset
Area

(per face)

ft2

Gusset
Thickness

in

Gusset Grade Adjust. Factor
Af

Adjust.
Factor

Ar

Weight Mult. Double Angle
Stitch Bolt
Spacing

Diagonals
in

Double Angle
Stitch Bolt
Spacing

Horizontals
in

Double Angle
Stitch Bolt
Spacing

Redundants
in

T1
150.00-140.00

0.00 0.0000 A36
(36 ksi)

1 1 1 36.0000 30.0000 36.0000

T2
140.00-120.00

0.00 0.0000 A36
(36 ksi)

1 1 1 36.0000 36.0000 36.0000

T3
120.00-100.00

0.00 0.0000 A36
(36 ksi)

1 1 1 36.0000 36.0000 36.0000

T4
100.00-80.00

0.00 0.0000 A36
(36 ksi)

1 1 1 36.0000 36.0000 36.0000

T5 80.00-60.00 0.00 0.0000 A36
(36 ksi)

1 1 1 36.0000 36.0000 36.0000

T6 60.00-40.00 0.00 0.0000 A36
(36 ksi)

1 1 1 36.0000 36.0000 36.0000

T7 40.00-20.00 0.00 0.0000 A36
(36 ksi)

1 1 1 36.0000 36.0000 36.0000

T8 20.00-0.00 0.00 0.0000 A36
(36 ksi)

1 1 1 36.0000 36.0000 36.0000

Tower Section Geometry (cont’d)
K Factors1

Tower
 Elevation

ft

Calc
K

Single
Angles

Calc
K

Solid
Rounds

Legs X
Brace
Diags

X
Y

K
Brace
Diags

X
Y

Single
Diags

X
Y

Girts

X
Y

Horiz.

X
Y

Sec.
Horiz.

X
Y

Inner
Brace

X
Y

T1
150.00-140.00

Yes Yes 1 1
1

1
1

1
1

1
1

1
1

1
1

1
1

T2
140.00-120.00

Yes Yes 1 1
1

1
1

1
1

1
1

1
1

1
1

1
1

T3
120.00-100.00

Yes Yes 1 1
1

1
1

1
1

1
1

1
1

1
1

1
1

T4
100.00-80.00

Yes Yes 1 1
1

1
1

1
1

1
1

1
1

1
1

1
1

T5
80.00-60.00

Yes Yes 1 1
1

1
1

1
1

1
1

1
1

1
1

1
1

T6
60.00-40.00

Yes Yes 1 1
1

1
1

1
1

1
1

1
1

1
1

1
1

T7
40.00-20.00

Yes Yes 1 1
1

1
1

1
1

1
1

1
1

1
1

1
1

T8 20.00-0.00 Yes Yes 1 1
1

1
1

1
1

1
1

1
1

1
1

1
1

1Note: K factors are applied to member segment lengths. K-braces without inner supporting members will have the K factor in the out-of-plane direction applied to
the overall length.

Tower Section Geometry (cont’d)
Truss-Leg K Factors
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Truss-Legs Used As Leg Members Truss-Legs Used As Inner Members
Tower

 Elevation
ft

Leg
Panels

X
Brace

Diagonals

Z
Brace

Diagonals

Leg
Panels

X
Brace

Diagonals

Z
Brace

Diagonals
T3

120.00-100.00
1 1 1 1 0.5 0.85

T4
100.00-80.00

1 1 1 1 0.5 0.85

T5
80.00-60.00

1 1 1 1 0.5 0.85

T6
60.00-40.00

1 1 1 1 0.5 0.85

T7
40.00-20.00

1 1 1 1 0.5 0.85

T8 20.00-0.00 1 1 1 1 0.5 0.85

Tower Section Geometry (cont’d)
Tower

 Elevation
ft

Leg Diagonal Top Girt Bottom Girt Mid Girt Long Horizontal Short Horizontal

Net Width
Deduct

in

U Net Width
Deduct

in

U Net Width
Deduct

in

U Net
Width
Deduct

in

U Net
Width
Deduct

in

U Net
Width
Deduct

in

U Net
Width
Deduct

in

U

T1
150.00-140.00

0.0000 1 0.0000 1 0.0000 1 0.0000 1 0.0000 0.75 0.0000 1 0.0000 0.75

T2
140.00-120.00

0.0000 1 0.0000 1 0.0000 1 0.0000 1 0.0000 1 0.0000 1 0.0000 1

T3
120.00-100.00

0.0000 1 0.0000 1 0.0000 1 0.0000 1 0.0000 1 0.0000 1 0.0000 1

T4
100.00-80.00

0.0000 1 0.0000 1 0.0000 1 0.0000 1 0.0000 1 0.0000 1 0.0000 1

T5 80.00-60.00 0.0000 1 0.0000 1 0.0000 1 0.0000 1 0.0000 1 0.0000 1 0.0000 1
T6 60.00-40.00 0.0000 1 0.0000 1 0.0000 1 0.0000 1 0.0000 1 0.0000 1 0.0000 1
T7 40.00-20.00 0.0000 1 0.0000 1 0.0000 1 0.0000 1 0.0000 1 0.0000 1 0.0000 1
T8 20.00-0.00 0.0000 1 0.0000 1 0.0000 1 0.0000 1 0.0000 1 0.0000 1 0.0000 1

Tower
 Elevation

ft

Redundant
Horizontal

Redundant
Diagonal

Redundant
Sub-Diagonal

Redundant
Sub-Horizontal

Redundant Vertical Redundant Hip Redundant Hip
Diagonal

Net Width
Deduct

in

U Net Width
Deduct

in

U Net Width
Deduct

in

U Net
Width
Deduct

in

U Net
Width
Deduct

in

U Net
Width
Deduct

in

U Net
Width
Deduct

in

U

T1
150.00-140.00

0.0000 0.75 0.0000 0.75 0.0000 0.75 0.0000 0.75 0.0000 0.75 0.0000 0.75 0.0000 0.75

T2
140.00-120.00

0.0000 0.75 0.0000 0.75 0.0000 0.75 0.0000 0.75 0.0000 0.75 0.0000 0.75 0.0000 0.75

T3
120.00-100.00

0.0000 0.75 0.0000 0.75 0.0000 0.75 0.0000 0.75 0.0000 0.75 0.0000 0.75 0.0000 0.75

T4
100.00-80.00

0.0000 0.75 0.0000 0.75 0.0000 0.75 0.0000 0.75 0.0000 0.75 0.0000 0.75 0.0000 0.75

T5 80.00-60.00 0.0000 0.75 0.0000 0.75 0.0000 0.75 0.0000 0.75 0.0000 0.75 0.0000 0.75 0.0000 0.75
T6 60.00-40.00 0.0000 0.75 0.0000 0.75 0.0000 0.75 0.0000 0.75 0.0000 0.75 0.0000 0.75 0.0000 0.75
T7 40.00-20.00 0.0000 0.75 0.0000 0.75 0.0000 0.75 0.0000 0.75 0.0000 0.75 0.0000 0.75 0.0000 0.75
T8 20.00-0.00 0.0000 0.75 0.0000 0.75 0.0000 0.75 0.0000 0.75 0.0000 0.75 0.0000 0.75 0.0000 0.75
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Verizon
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Tower Section Geometry (cont’d)
Tower

 Elevation
ft

Leg
Connection

Type

Leg Diagonal Top Girt Bottom Girt Mid Girt Long Horizontal Short Horizontal

Bolt Size
in

No. Bolt Size
in

No. Bolt Size
in

No. Bolt Size
in

No. Bolt Size
in

No. Bolt Size
in

No. Bolt Size
in

No.

T1
150.00-140.00

Sleeve DS 0.6250
A325N

4 0.6250
A325N

0  0.6250
A325N

0  0.6250
A325N

0  0.6250
A325N

0  0.6250
A325N

0  0.6250
A325N

0

T2
140.00-120.00

Flange 1.0000
A325N

6 0.6250
A325N

0  0.6250
A325N

0  0.6250
A325N

0  0.6250
A325N

0  0.6250
A325N

0  0.6250
A325N

0

T3
120.00-100.00

Flange 1.0000
A325N

6 1.0000
A325N

1  0.6250
A325N

0  0.6250
A325N

0  0.6250
A325N

0  0.6250
A325N

0  0.6250
A325N

0

T4
100.00-80.00

Flange 1.0000
A325N

6 1.0000
A325N

1  0.6250
A325N

0  0.6250
A325N

0  0.6250
A325N

0  0.6250
A325N

0  0.6250
A325N

0

T5 80.00-60.00 Flange 1.0000
A325N

6 1.0000
A325N

1  0.6250
A325N

0  0.6250
A325N

0  0.6250
A325N

0  0.6250
A325N

0  0.6250
A325N

0

T6 60.00-40.00 Flange 1.0000
A325N

6 1.0000
A325N

1  0.6250
A325N

0  0.6250
A325N

0  0.6250
A325N

0  0.6250
A325N

0  0.6250
A325N

0

T7 40.00-20.00 Flange 1.0000
A325N

6 1.0000
A325N

1  0.6250
A325N

0  0.6250
A325N

0  0.6250
A325N

0  0.6250
A325N

0  0.6250
A325N

0

T8 20.00-0.00 Flange 1.0000
F1554-105

6 1.0000
A325N

1  0.6250
A325N

0  0.6250
A325N

0  0.6250
A325X

0  0.6250
A325N

0  0.6250
A325X

0

Feed Line/Linear Appurtenances - Entered As Round Or Flat
Description Face

or
Leg

Allow
Shield

Exclude
From

Torque
Calculation

Component
Type

Placement

ft

Face
Offset

in

Lateral
Offset

(Frac FW)

# #
 Per
Row

Clear
Spacing

in

Width or
Diameter

in

Perimeter

in

Weight

plf

HYBRIFLEX
1-5/8''

(Verizon -
Proposed)

B No No Ar (CaAa) 120.00 -
0.00

2.0000 0.45 1 1 1.9800 1.9800 1.90

1/2 A No No Ar (CaAa) 85.00 - 0.00 -3.0000 0.4 21 10 0.5800 0.5800 0.25
1/2 A No No Ar (CaAa) 120.00 -

85.00
-3.0000 0.4 20 10 0.5800 0.5800 0.25

1/2 A No No Ar (CaAa) 125.00 -
120.00

-3.0000 0.4 16 8 0.5800 0.5800 0.25

1/2 A No No Ar (CaAa) 130.00 -
125.00

-3.0000 0.4 15 8 0.5800 0.5800 0.25

1/2 A No No Ar (CaAa) 135.00 -
130.00

-3.0000 0.4 11 6 0.5800 0.5800 0.25

1/2 A No No Ar (CaAa) 150.00 -
135.00

-3.0000 0.4 8 4 0.5800 0.5800 0.25

7/8 A No No Ar (CaAa) 150.00 -
0.00

-3.0000 0.32 5 3 1.1100 1.1100 0.54

Feed Line/Linear Appurtenances Section Areas
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Verizon
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Tower
Section

Tower
 Elevation

ft

Face AR

 ft2

AF

ft2

CAAA

In Face
ft2

CAAA

Out Face
ft2

Weight

K
T1 150.00-140.00 A

B
C

0.000
0.000
0.000

0.000
0.000
0.000

10.190
0.000
0.000

0.000
0.000
0.000

0.05
0.00
0.00

T2 140.00-120.00 A
B
C

0.000
0.000
0.000

0.000
0.000
0.000

25.600
0.000
0.000

0.000
0.000
0.000

0.12
0.00
0.00

T3 120.00-100.00 A
B
C

0.000
0.000
0.000

0.000
0.000
0.000

34.300
3.960
0.000

0.000
0.000
0.000

0.15
0.04
0.00

T4 100.00-80.00 A
B
C

0.000
0.000
0.000

0.000
0.000
0.000

34.590
3.960
0.000

0.000
0.000
0.000

0.16
0.04
0.00

T5 80.00-60.00 A
B
C

0.000
0.000
0.000

0.000
0.000
0.000

35.460
3.960
0.000

0.000
0.000
0.000

0.16
0.04
0.00

T6 60.00-40.00 A
B
C

0.000
0.000
0.000

0.000
0.000
0.000

35.460
3.960
0.000

0.000
0.000
0.000

0.16
0.04
0.00

T7 40.00-20.00 A
B
C

0.000
0.000
0.000

0.000
0.000
0.000

35.460
3.960
0.000

0.000
0.000
0.000

0.16
0.04
0.00

T8 20.00-0.00 A
B
C

0.000
0.000
0.000

0.000
0.000
0.000

35.460
3.960
0.000

0.000
0.000
0.000

0.16
0.04
0.00

Feed Line/Linear Appurtenances Section Areas - With Ice
Tower
Section

Tower
 Elevation

ft

Face
or

Leg

Ice
Thickness

in

AR

 ft2

AF

ft2

CAAA

In Face
ft2

CAAA

Out Face
ft2

Weight

K
T1 150.00-140.00 A

B
C

1.333 0.000
0.000
0.000

0.000
0.000
0.000

22.768
0.000
0.000

0.000
0.000
0.000

0.28
0.00
0.00

T2 140.00-120.00 A
B
C

1.319 0.000
0.000
0.000

0.000
0.000
0.000

51.789
0.000
0.000

0.000
0.000
0.000

0.67
0.00
0.00

T3 120.00-100.00 A
B
C

1.297 0.000
0.000
0.000

0.000
0.000
0.000

60.897
9.149
0.000

0.000
0.000
0.000

0.83
0.14
0.00

T4 100.00-80.00 A
B
C

1.271 0.000
0.000
0.000

0.000
0.000
0.000

60.799
9.045
0.000

0.000
0.000
0.000

0.82
0.14
0.00

T5 80.00-60.00 A
B
C

1.240 0.000
0.000
0.000

0.000
0.000
0.000

61.107
8.919
0.000

0.000
0.000
0.000

0.83
0.14
0.00

T6 60.00-40.00 A
B
C

1.199 0.000
0.000
0.000

0.000
0.000
0.000

60.555
8.755
0.000

0.000
0.000
0.000

0.81
0.13
0.00

T7 40.00-20.00 A
B
C

1.139 0.000
0.000
0.000

0.000
0.000
0.000

59.751
8.516
0.000

0.000
0.000
0.000

0.78
0.12
0.00

T8 20.00-0.00 A
B
C

1.021 0.000
0.000
0.000

0.000
0.000
0.000

58.159
8.042
0.000

0.000
0.000
0.000

0.73
0.11
0.00
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Feed Line Center of Pressure
 Section Elevation

ft

CPX

in

CPZ

in

CPX
Ice
in

CPZ
Ice
in

T1 150.00-140.00 -0.4945 -8.2672 -0.3834 -6.2449
T2 140.00-120.00 -0.4312 -9.1117 -0.3730 -6.9708
T3 120.00-100.00 0.5631 -7.0687 0.4337 -3.6688
T4 100.00-80.00 0.4430 -9.3916 0.5779 -7.0027
T5 80.00-60.00 0.2803 -11.4610 0.5789 -9.9852
T6 60.00-40.00 0.2140 -13.3138 0.5683 -12.1162
T7 40.00-20.00 0.1551 -15.0058 0.5230 -13.7221
T8 20.00-0.00 0.0944 -15.3885 0.4207 -14.6880

Shielding Factor Ka
Tower
Section

Feed Line
Record No.

Description Feed Line
Segment Elev.

Ka

No Ice
Ka

Ice
T1 7 1/2 140.00 -

150.00
0.6000 0.5629

T1 8 7/8 140.00 -
150.00

0.6000 0.5629

T2 4 1/2 120.00 -
125.00

0.6000 0.5746

T2 5 1/2 125.00 -
130.00

0.6000 0.5746

T2 6 1/2 130.00 -
135.00

0.6000 0.5746

T2 7 1/2 135.00 -
140.00

0.6000 0.5746

T2 8 7/8 120.00 -
140.00

0.6000 0.5746

T3 1 HYBRIFLEX 1-5/8" 100.00 -
120.00

0.6000 0.3452

T3 3 1/2 100.00 -
120.00

0.6000 0.3452

T3 8 7/8 100.00 -
120.00

0.6000 0.3452

T4 1 HYBRIFLEX 1-5/8" 80.00 - 100.00 0.6000 0.4891
T4 2 1/2 80.00 - 85.00 0.6000 0.4891
T4 3 1/2 85.00 - 100.00 0.6000 0.4891
T4 8 7/8 80.00 - 100.00 0.6000 0.4891
T5 1 HYBRIFLEX 1-5/8" 60.00 - 80.00 0.6000 0.5750
T5 2 1/2 60.00 - 80.00 0.6000 0.5750
T5 8 7/8 60.00 - 80.00 0.6000 0.5750
T6 1 HYBRIFLEX 1-5/8" 40.00 - 60.00 0.6000 0.6000
T6 2 1/2 40.00 - 60.00 0.6000 0.6000
T6 8 7/8 40.00 - 60.00 0.6000 0.6000
T7 1 HYBRIFLEX 1-5/8" 20.00 - 40.00 0.6000 0.6000
T7 2 1/2 20.00 - 40.00 0.6000 0.6000
T7 8 7/8 20.00 - 40.00 0.6000 0.6000
T8 1 HYBRIFLEX 1-5/8" 0.00 - 20.00 0.6000 0.6000
T8 2 1/2 0.00 - 20.00 0.6000 0.6000
T8 8 7/8 0.00 - 20.00 0.6000 0.6000
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Discrete Tower Loads
Description Face

or
Leg

Offset
Type

Offsets:
Horz

Lateral
Vert

ft
ft
ft

Azimuth
Adjustment

°

Placement

ft

CAAA
Front

ft2

CAAA
Side

ft2

Weight

K

SitePro VFA12-HD
(Verizon - Proposed)

A From Leg 2.00
0.00
0.00

0.0000 120.00 No Ice
1/2'' Ice
1'' Ice

21.00
25.00
29.00

21.00
25.00
29.00

0.75
0.90
1.05

SitePro VFA12-HD
(Verizon - Proposed)

B From Leg 2.00
0.00
0.00

0.0000 120.00 No Ice
1/2'' Ice
1'' Ice

21.00
25.00
29.00

21.00
25.00
29.00

0.75
0.90
1.05

SitePro VFA12-HD
(Verizon - Proposed)

C From Leg 2.00
0.00
0.00

0.0000 120.00 No Ice
1/2'' Ice
1'' Ice

21.00
25.00
29.00

21.00
25.00
29.00

0.75
0.90
1.05

(2) JAHH-65B-R3B
(Verizon - Proposed)

A From Leg 4.00
-4.00
0.00

0.0000 120.00 No Ice
1/2'' Ice
1'' Ice

9.11
9.58
10.05

5.98
6.44
6.91

0.06
0.12
0.19

MT6413-77A
(Verizon - Proposed)

A From Leg 4.00
4.00
0.00

0.0000 120.00 No Ice
1/2'' Ice
1'' Ice

3.79
4.04
4.30

1.46
1.65
1.85

0.06
0.08
0.11

(2) JAHH-65B-R3B
(Verizon - Proposed)

B From Leg 4.00
-4.00
0.00

0.0000 120.00 No Ice
1/2'' Ice
1'' Ice

9.11
9.58
10.05

5.98
6.44
6.91

0.06
0.12
0.19

MT6413-77A
(Verizon - Proposed)

B From Leg 4.00
4.00
0.00

0.0000 120.00 No Ice
1/2'' Ice
1'' Ice

3.79
4.04
4.30

1.46
1.65
1.85

0.06
0.08
0.11

(2) JAHH-65B-R3B
(Verizon - Proposed)

C From Leg 4.00
-4.00
0.00

0.0000 120.00 No Ice
1/2'' Ice
1'' Ice

9.11
9.58
10.05

5.98
6.44
6.91

0.06
0.12
0.19

MT6413-77A
(Verizon - Proposed)

C From Leg 4.00
4.00
0.00

0.0000 120.00 No Ice
1/2'' Ice
1'' Ice

3.79
4.04
4.30

1.46
1.65
1.85

0.06
0.08
0.11

RF4439d-25A (B2/B66A
RRH)

(Verizon - Proposed)

A From Leg 2.00
4.00
0.00

0.0000 120.00 No Ice
1/2'' Ice
1'' Ice

1.88
2.05
2.22

1.25
1.39
1.54

0.08
0.09
0.11

RF4439d-25A (B2/B66A
RRH)

(Verizon - Proposed)

B From Leg 2.00
4.00
0.00

0.0000 120.00 No Ice
1/2'' Ice
1'' Ice

1.88
2.05
2.22

1.25
1.39
1.54

0.08
0.09
0.11

RF4439d-25A (B2/B66A
RRH)

(Verizon - Proposed)

C From Leg 2.00
4.00
0.00

0.0000 120.00 No Ice
1/2'' Ice
1'' Ice

1.88
2.05
2.22

1.25
1.39
1.54

0.08
0.09
0.11

RF4461d-13A
(Verizon - Proposed)

A From Leg 2.00
4.00
0.00

0.0000 120.00 No Ice
1/2'' Ice
1'' Ice

1.87
2.03
2.21

1.28
1.42
1.57

0.08
0.10
0.12

RF4461d-13A
(Verizon - Proposed)

B From Leg 2.00
4.00
0.00

0.0000 120.00 No Ice
1/2'' Ice
1'' Ice

1.87
2.03
2.21

1.28
1.42
1.57

0.08
0.10
0.12

RF4461d-13A
(Verizon - Proposed)

C From Leg 2.00
4.00
0.00

0.0000 120.00 No Ice
1/2'' Ice
1'' Ice

1.87
2.03
2.21

1.28
1.42
1.57

0.08
0.10
0.12

CBC78T-DS-43
(Verizon - Proposed)

A From Leg 2.00
0.00
0.00

0.0000 120.00 No Ice
1/2'' Ice
1'' Ice

0.37
0.45
0.53

0.26
0.32
0.40

0.01
0.02
0.02

CBC78T-DS-43
(Verizon - Proposed)

B From Leg 2.00
0.00

0.0000 120.00 No Ice
1/2'' Ice

0.37
0.45

0.26
0.32

0.01
0.02
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Description Face
or

Leg

Offset
Type

Offsets:
Horz

Lateral
Vert

ft
ft
ft

Azimuth
Adjustment

°

Placement

ft

CAAA

Front

ft2

CAAA

Side

ft2

Weight

K

0.00 1'' Ice 0.53 0.40 0.02
CBC78T-DS-43

(Verizon - Proposed)
C From Leg 2.00

0.00
0.00

0.0000 120.00 No Ice
1/2'' Ice
1'' Ice

0.37
0.45
0.53

0.26
0.32
0.40

0.01
0.02
0.02

RC2DC-3315-PF-48
(Verizon - Proposed)

A From Leg 2.00
0.00
0.00

0.0000 120.00 No Ice
1/2'' Ice
1'' Ice

3.01
3.23
3.46

1.96
2.15
2.35

0.03
0.05
0.08

6-Arm Halo Mount C None 0.0000 148.00 No Ice
1/2'' Ice
1'' Ice

45.75
66.00
86.25

45.75
66.00
86.25

2.00
3.00
4.00

DB438 A From Leg 6.00
4.00
1.00

0.0000 150.00 No Ice
1/2'' Ice
1'' Ice

1.80
3.00
4.20

1.80
3.00
4.20

0.03
0.05
0.07

DB438 A From Leg 6.00
4.00
-1.00

0.0000 150.00 No Ice
1/2'' Ice
1'' Ice

1.80
3.00
4.20

1.80
3.00
4.20

0.03
0.05
0.07

PD201-1 B From Leg 6.00
-4.00
4.50

0.0000 150.00 No Ice
1/2'' Ice
1'' Ice

0.63
1.54
2.47

0.63
1.54
2.47

0.00
0.01
0.02

PD201-1 B From Leg 6.00
-2.00
4.50

0.0000 150.00 No Ice
1/2'' Ice
1'' Ice

0.63
1.54
2.47

0.63
1.54
2.47

0.00
0.01
0.02

DB411-A B From Leg 6.00
0.00
5.00

0.0000 150.00 No Ice
1/2'' Ice
1'' Ice

1.50
2.70
3.90

1.50
2.70
3.90

0.03
0.03
0.04

PD1142-1 C From Leg 6.00
-4.00
5.00

0.0000 150.00 No Ice
1/2'' Ice
1'' Ice

1.32
3.21
5.12

1.32
3.21
5.12

0.01
0.02
0.05

DB222 C From Leg 6.00
-2.00
5.00

0.0000 150.00 No Ice
1/2'' Ice
1'' Ice

1.60
2.88
4.16

1.60
2.88
4.16

0.02
0.02
0.03

PD201-1 C From Leg 6.00
0.00
5.00

0.0000 150.00 No Ice
1/2'' Ice
1'' Ice

0.63
1.54
2.47

0.63
1.54
2.47

0.00
0.01
0.02

DB411-A C From Leg 6.00
2.00
5.00

0.0000 150.00 No Ice
1/2'' Ice
1'' Ice

1.50
2.70
3.90

1.50
2.70
3.90

0.03
0.03
0.04

PD1142-1 C From Leg 6.00
4.00
5.00

0.0000 150.00 No Ice
1/2'' Ice
1'' Ice

1.32
3.21
5.12

1.32
3.21
5.12

0.01
0.02
0.05

DB438 A From Leg 3.00
0.00
0.00

0.0000 135.00 No Ice
1/2'' Ice
1'' Ice

1.80
3.00
4.20

1.80
3.00
4.20

0.03
0.05
0.07

3' Side Mount Standoff A From Leg 1.50
0.00
0.00

0.0000 135.00 No Ice
1/2'' Ice
1'' Ice

2.00
3.69
4.74

2.00
3.69
4.74

0.04
0.05
0.06

DB438 B From Leg 3.00
0.00
0.00

0.0000 135.00 No Ice
1/2'' Ice
1'' Ice

1.80
3.00
4.20

1.80
3.00
4.20

0.03
0.05
0.07

3' Side Mount Standoff B From Leg 1.50
0.00
0.00

0.0000 135.00 No Ice
1/2'' Ice
1'' Ice

2.00
3.69
4.74

2.00
3.69
4.74

0.04
0.05
0.06

DB438 C From Leg 3.00
0.00
0.00

0.0000 135.00 No Ice
1/2'' Ice
1'' Ice

1.80
3.00
4.20

1.80
3.00
4.20

0.03
0.05
0.07

3' Side Mount Standoff C From Leg 1.50
0.00

0.0000 135.00 No Ice
1/2'' Ice

2.00
3.69

2.00
3.69

0.04
0.05
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Centek Engineering Inc.
63-2 North Branford Rd.

Project
150' Lattice Tower - 1249 Hartford Pike, Killingly, CT

Date
15:41:09 08/17/23

Branford, CT 06405
Phone: (203) 488-0580
FAX: (203) 488-8587

Client
Verizon

Designed by
TJL

Description Face
or

Leg

Offset
Type

Offsets:
Horz

Lateral
Vert

ft
ft
ft

Azimuth
Adjustment

°

Placement

ft

CAAA

Front

ft2

CAAA

Side

ft2

Weight

K

0.00 1'' Ice 4.74 4.74 0.06
DB438 B From Leg 3.00

0.00
0.00

0.0000 130.00 No Ice
1/2'' Ice
1'' Ice

1.80
3.00
4.20

1.80
3.00
4.20

0.03
0.05
0.07

DB438 B From Leg 3.00
0.00
0.00

0.0000 130.00 No Ice
1/2'' Ice
1'' Ice

1.80
3.00
4.20

1.80
3.00
4.20

0.03
0.05
0.07

3' Side Mount Standoff B From Leg 1.50
0.00
0.00

0.0000 130.00 No Ice
1/2'' Ice
1'' Ice

2.00
3.69
4.74

2.00
3.69
4.74

0.04
0.05
0.06

Ground Plane C From Leg 3.00
0.00
0.00

0.0000 130.00 No Ice
1/2'' Ice
1'' Ice

5.00
9.00
13.00

5.00
9.00
13.00

0.05
0.07
0.10

3' Side Mount Standoff C From Leg 1.50
0.00
0.00

0.0000 130.00 No Ice
1/2'' Ice
1'' Ice

2.00
3.69
4.74

2.00
3.69
4.74

0.04
0.05
0.06

DB438 C From Leg 3.00
0.00
0.00

0.0000 130.00 No Ice
1/2'' Ice
1'' Ice

1.80
3.00
4.20

1.80
3.00
4.20

0.03
0.05
0.07

3' Side Mount Standoff C From Leg 1.50
0.00
0.00

0.0000 130.00 No Ice
1/2'' Ice
1'' Ice

2.00
3.69
4.74

2.00
3.69
4.74

0.04
0.05
0.06

DB438 C From Leg 3.00
0.00
0.00

0.0000 125.00 No Ice
1/2'' Ice
1'' Ice

1.80
3.00
4.20

1.80
3.00
4.20

0.03
0.05
0.07

3' Side Mount Standoff C From Leg 1.50
0.00
0.00

0.0000 125.00 No Ice
1/2'' Ice
1'' Ice

2.00
3.69
4.74

2.00
3.69
4.74

0.04
0.05
0.06

6' Yagi B From Leg 3.00
0.00
0.00

0.0000 120.00 No Ice
1/2'' Ice
1'' Ice

5.00
6.50
8.00

5.00
6.50
8.00

0.04
0.06
0.08

3' Side Mount Standoff B From Leg 1.50
0.00
0.00

0.0000 118.00 No Ice
1/2'' Ice
1'' Ice

2.00
3.69
4.74

2.00
3.69
4.74

0.04
0.05
0.06

DB222 C From Leg 3.00
0.00
5.00

0.0000 120.00 No Ice
1/2'' Ice
1'' Ice

1.60
2.88
4.16

1.60
2.88
4.16

0.02
0.02
0.03

3' Side Mount Standoff C From Leg 1.50
0.00
0.00

0.0000 118.00 No Ice
1/2'' Ice
1'' Ice

2.00
3.69
4.74

2.00
3.69
4.74

0.04
0.05
0.06

PD201-1 C From Leg 3.00
0.00
5.00

0.0000 85.00 No Ice
1/2'' Ice
1'' Ice

0.63
1.54
2.47

0.63
1.54
2.47

0.00
0.01
0.02

3' Side Mount Standoff C From Leg 1.50
0.00
0.00

0.0000 85.00 No Ice
1/2'' Ice
1'' Ice

2.00
3.69
4.74

2.00
3.69
4.74

0.04
0.05
0.06

PD1142-1
(Future)

B From Leg 6.00
-4.00
5.00

0.0000 150.00 No Ice
1/2'' Ice
1'' Ice

1.32
3.21
5.12

1.32
3.21
5.12

0.01
0.02
0.05

DB225-A
(Future)

C From Leg 1.00
0.00
0.00

0.0000 120.00 No Ice
1/2'' Ice
1'' Ice

3.21
5.78
8.35

3.21
5.78
8.35

0.04
0.05
0.06

DB225-A
(Future)

C From Leg 1.00
0.00
0.00

0.0000 110.00 No Ice
1/2'' Ice
1'' Ice

3.21
5.78
8.35

3.21
5.78
8.35

0.04
0.05
0.06
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Centek Engineering Inc.
63-2 North Branford Rd.

Project
150' Lattice Tower - 1249 Hartford Pike, Killingly, CT

Date
15:41:09 08/17/23

Branford, CT 06405
Phone: (203) 488-0580
FAX: (203) 488-8587

Client
Verizon

Designed by
TJL

Dishes
Description Face

or
Leg

Dish
Type

Offset
Type

Offsets:
Horz

Lateral
Vert

ft

Azimuth
Adjustment

°

3 dB
Beam
Width

°

Elevation

ft

Outside
Diameter

ft

Aperture
Area

ft2

Weight

K
3-ft Dish A Paraboloid w/o

Radome
From
Leg

6.00
-1.00
0.00

0.0000 150.00 3.00 No Ice
1/2'' Ice
1'' Ice

7.07
7.47
7.86

0.06
0.10
0.14

3-ft Dish A Paraboloid w/o
Radome

From
Leg

6.00
-1.00
0.00

0.0000 145.00 3.00 No Ice
1/2'' Ice
1'' Ice

7.07
7.47
7.86

0.06
0.10
0.14

Truss-Leg Properties
Section

Designation
Area

in2

 Area
Ice

in2

Self
Weight

K

Ice
Weight

K

Equiv.
Diameter

in

Equiv.
Diameter

Ice
in

 Leg
Area

in2

#12ZG - 1.25'' -
1.00'' conn. (Pirod

207628)

2175.9279 5831.9416 0.44 0.66 7.5553 20.2498 3.6816

#12ZG - 1.25'' -
1.00'' conn. (Pirod

207628)

2175.9279 5813.6103 0.44 0.64 7.5553 20.1861 3.6816

#12ZG - 1.50'' -
1.00'' conn. (Pirod

207629)

2303.0530 5863.1655 0.55 0.63 7.9967 20.3582 5.3014

#12ZG - 1.50'' -
1.00'' conn. (Pirod

207629)

2303.0530 5833.9850 0.55 0.60 7.9967 20.2569 5.3014

#12ZG - 1.50'' -
1.00'' conn. (Pirod

207629)

2303.0530 5791.5187 0.55 0.55 7.9967 20.1094 5.3014

#12ZG - 1.75'' -
1.00'' conn. (Pirod

195557)

2421.2670 5779.2166 0.68 0.44 8.4072 20.0667 7.2158

Tower Pressures - No Ice
GH = 0.850

Section
Elevation

ft

z

ft

KZ qz

psf

AG

ft2

F
a
c
e

AF

ft2

AR

ft2

Aleg

ft2

Leg
 %

CAAA
In

Face
ft2

CAAA
Out

Face
ft2

T1
150.00-140.00

145.00 1.369 54 41.250 A
B
C

0.000
0.000
0.000

4.920
4.920
5.646

2.500 50.82
50.82
44.28

10.190
0.000
0.000

0.000
0.000
0.000

T2
140.00-120.00

130.00 1.337 53 82.917 A
B

0.000
0.000

10.880
10.880

5.833 53.61
53.61

25.600
0.000

0.000
0.000
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Centek Engineering Inc.
63-2 North Branford Rd.

Project
150' Lattice Tower - 1249 Hartford Pike, Killingly, CT

Date
15:41:09 08/17/23

Branford, CT 06405
Phone: (203) 488-0580
FAX: (203) 488-8587

Client
Verizon

Designed by
TJL

Section
Elevation

ft

z

ft

KZ qz

psf

AG

ft2

F
a
c
e

AF

ft2

AR

ft2

Aleg

ft2

Leg
 %

CAAA

In
Face

ft2

CAAA

Out
Face

ft2

C 0.000 12.567 46.42 0.000 0.000
T3

120.00-100.00
110.00 1.291 51 122.111 A

B
C

7.450
7.450
7.450

25.226
25.226
25.226

25.226 77.20
77.20
77.20

34.300
3.960
0.000

0.000
0.000
0.000

T4
100.00-80.00

90.00 1.238 49 162.111 A
B
C

8.723
8.723
8.723

25.226
25.226
25.226

25.226 74.31
74.31
74.31

34.590
3.960
0.000

0.000
0.000
0.000

T5 80.00-60.00 70.00 1.174 47 202.528 A
B
C

9.970
9.970
9.970

26.700
26.700
26.700

26.700 72.81
72.81
72.81

35.460
3.960
0.000

0.000
0.000
0.000

T6 60.00-40.00 50.00 1.094 43 242.528 A
B
C

11.267
11.267
11.267

26.700
26.700
26.700

26.700 70.33
70.33
70.33

35.460
3.960
0.000

0.000
0.000
0.000

T7 40.00-20.00 30.00 0.982 39 282.528 A
B
C

12.620
12.620
12.620

26.700
26.700
26.700

26.700 67.90
67.90
67.90

35.460
3.960
0.000

0.000
0.000
0.000

T8 20.00-0.00 10.00 0.85 34 322.945 A
B
C

16.830
16.830
16.830

28.071
28.071
28.071

28.071 62.52
62.52
62.52

35.460
3.960
0.000

0.000
0.000
0.000

Tower Pressure - With Ice
GH = 0.850

Section
Elevation

ft

z

ft

KZ qz

psf

tZ

in

AG

ft2

F
a
c
e

AF

ft2

AR

ft2

Aleg

ft2

Leg
 %

CAAA
In

Face
ft2

CAAA
Out

Face
ft2

T1
150.00-140.00

145.00 1.369 7 1.3335 43.472 A
B
C

0.000
0.000
0.000

19.001
19.001
22.311

6.945 36.55
36.55
31.13

22.768
0.000
0.000

0.000
0.000
0.000

T2
140.00-120.00

130.00 1.337 7 1.3190 87.313 A
B
C

0.000
0.000
0.000

37.143
37.143
44.760

14.627 39.38
39.38
32.68

51.789
0.000
0.000

0.000
0.000
0.000

T3
120.00-100.00

110.00 1.291 7 1.2971 126.440 A
B
C

7.450
7.450
7.450

75.343
75.343
75.343

67.612 81.66
81.66
81.66

60.897
9.149
0.000

0.000
0.000
0.000

T4 100.00-80.00 90.00 1.238 7 1.2714 166.354 A
B
C

8.723
8.723
8.723

76.271
76.271
76.271

67.399 79.30
79.30
79.30

60.799
9.045
0.000

0.000
0.000
0.000

T5 80.00-60.00 70.00 1.174 6 1.2398 206.666 A
B
C

9.970
9.970
9.970

77.863
77.863
77.863

67.974 77.39
77.39
77.39

61.107
8.919
0.000

0.000
0.000
0.000

T6 60.00-40.00 50.00 1.094 6 1.1988 246.529 A
B
C

11.267
11.267
11.267

78.440
78.440
78.440

67.635 75.40
75.40
75.40

60.555
8.755
0.000

0.000
0.000
0.000

T7 40.00-20.00 30.00 0.982 5 1.1391 286.330 A
B
C

12.620
12.620
12.620

78.643
78.643
78.643

67.143 73.57
73.57
73.57

59.751
8.516
0.000

0.000
0.000
0.000

T8 20.00-0.00 10.00 0.85 5 1.0206 326.351 A
B
C

16.830
16.830
16.830

78.451
78.451
78.451

67.000 70.32
70.32
70.32

58.159
8.042
0.000

0.000
0.000
0.000
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Centek Engineering Inc.
63-2 North Branford Rd.

Project
150' Lattice Tower - 1249 Hartford Pike, Killingly, CT

Date
15:41:09 08/17/23

Branford, CT 06405
Phone: (203) 488-0580
FAX: (203) 488-8587

Client
Verizon

Designed by
TJL

Tower Pressure - Service
GH = 0.850

Section
Elevation

ft

z

ft

KZ qz

psf

AG

ft2

F
a
c
e

AF

ft2

AR

ft2

Aleg

ft2

Leg
 %

CAAA
In

Face
ft2

CAAA
Out

Face
ft2

T1
150.00-140.00

145.00 1.369 11 41.250 A
B
C

0.000
0.000
0.000

4.920
4.920
5.646

2.500 50.82
50.82
44.28

10.190
0.000
0.000

0.000
0.000
0.000

T2
140.00-120.00

130.00 1.337 10 82.917 A
B
C

0.000
0.000
0.000

10.880
10.880
12.567

5.833 53.61
53.61
46.42

25.600
0.000
0.000

0.000
0.000
0.000

T3
120.00-100.00

110.00 1.291 10 122.111 A
B
C

7.450
7.450
7.450

25.226
25.226
25.226

25.226 77.20
77.20
77.20

34.300
3.960
0.000

0.000
0.000
0.000

T4
100.00-80.00

90.00 1.238 10 162.111 A
B
C

8.723
8.723
8.723

25.226
25.226
25.226

25.226 74.31
74.31
74.31

34.590
3.960
0.000

0.000
0.000
0.000

T5 80.00-60.00 70.00 1.174 9 202.528 A
B
C

9.970
9.970
9.970

26.700
26.700
26.700

26.700 72.81
72.81
72.81

35.460
3.960
0.000

0.000
0.000
0.000

T6 60.00-40.00 50.00 1.094 9 242.528 A
B
C

11.267
11.267
11.267

26.700
26.700
26.700

26.700 70.33
70.33
70.33

35.460
3.960
0.000

0.000
0.000
0.000

T7 40.00-20.00 30.00 0.982 8 282.528 A
B
C

12.620
12.620
12.620

26.700
26.700
26.700

26.700 67.90
67.90
67.90

35.460
3.960
0.000

0.000
0.000
0.000

T8 20.00-0.00 10.00 0.85 7 322.945 A
B
C

16.830
16.830
16.830

28.071
28.071
28.071

28.071 62.52
62.52
62.52

35.460
3.960
0.000

0.000
0.000
0.000

Tower Forces - No Ice - Wind Normal To Face
Section

Elevation

ft

Add
Weight

K

Self
Weight

K

F
a
c
e

e CF qz

psf

DF DR AE

ft2

F

K

w

plf

Ctrl.
Face

T1
150.00-140.00

0.05 0.36 A
B
C

0.119
0.119
0.137

2.888
2.888

2.82

54 1
1
1

1
1
1

2.780
2.780
3.198

0.70 69.81 C

T2
140.00-120.00

0.12 0.92 A
B
C

0.131
0.131
0.152

2.842
2.842
2.766

53 1
1
1

1
1
1

6.157
6.157
7.134

1.58 79.10 C

T3
120.00-100.00

0.19 1.75 A
B
C

0.268
0.268
0.268

2.386
2.386
2.386

51 1
1
1

1
1
1

22.322
22.322
22.322

3.32 165.86 C

T4
100.00-80.00

0.19 1.78 A
B
C

0.209
0.209
0.209

2.565
2.565
2.565

49 1
1
1

1
1
1

23.258
23.258
23.258

3.45 172.71 C

T5
80.00-60.00

0.20 2.16 A
B
C

0.181
0.181
0.181

2.66
2.66
2.66

47 1
1
1

1
1
1

25.227
25.227
25.227

3.59 179.61 C

T6
60.00-40.00

0.20 2.21 A
B
C

0.157
0.157
0.157

2.748
2.748
2.748

43 1
1
1

1
1
1

26.439
26.439
26.439

3.55 177.52 C

T7
40.00-20.00

0.20 2.27 A
B

0.139
0.139

2.812
2.812

39 1
1

1
1

27.746
27.746

3.37 168.31 C
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Centek Engineering Inc.
63-2 North Branford Rd.

Project
150' Lattice Tower - 1249 Hartford Pike, Killingly, CT

Date
15:41:09 08/17/23

Branford, CT 06405
Phone: (203) 488-0580
FAX: (203) 488-8587

Client
Verizon

Designed by
TJL

Section
Elevation

ft

Add
Weight

K

Self
Weight

K

F
a
c
e

e CF qz

psf

DF DR AE

ft2

F

K

w

plf

Ctrl.
Face

C 0.139 2.812 1 1 27.746
T8 20.00-0.00 0.20 2.84 A

B
C

0.139
0.139
0.139

2.812
2.812
2.812

34 1
1
1

1
1
1

32.732
32.732
32.732

3.32 165.76 C

Sum Weight: 1.34 14.28  OTM 1545.80
kip-ft

22.88

Tower Forces - No Ice - Wind 45 To Face
Section

Elevation

ft

Add
Weight

K

Self
Weight

K

F
a
c
e

e CF qz

psf

DF DR AE

ft2

F

K

w

plf

Ctrl.
Face

T1
150.00-140.00

0.05 0.36 A
B
C

0.119
0.119
0.137

2.888
2.888

2.82

54 0.825
0.825
0.825

1
1
1

2.780
2.780
3.198

0.70 69.81 C

T2
140.00-120.00

0.12 0.92 A
B
C

0.131
0.131
0.152

2.842
2.842
2.766

53 0.825
0.825
0.825

1
1
1

6.157
6.157
7.134

1.58 79.10 C

T3
120.00-100.00

0.19 1.75 A
B
C

0.268
0.268
0.268

2.386
2.386
2.386

51 0.825
0.825
0.825

1
1
1

21.018
21.018
21.018

3.18 159.09 C

T4
100.00-80.00

0.19 1.78 A
B
C

0.209
0.209
0.209

2.565
2.565
2.565

49 0.825
0.825
0.825

1
1
1

21.731
21.731
21.731

3.29 164.54 C

T5
80.00-60.00

0.20 2.16 A
B
C

0.181
0.181
0.181

2.66
2.66
2.66

47 0.825
0.825
0.825

1
1
1

23.482
23.482
23.482

3.41 170.43 C

T6
60.00-40.00

0.20 2.21 A
B
C

0.157
0.157
0.157

2.748
2.748
2.748

43 0.825
0.825
0.825

1
1
1

24.467
24.467
24.467

3.35 167.53 C

T7
40.00-20.00

0.20 2.27 A
B
C

0.139
0.139
0.139

2.812
2.812
2.812

39 0.825
0.825
0.825

1
1
1

25.538
25.538
25.538

3.16 158.03 C

T8 20.00-0.00 0.20 2.84 A
B
C

0.139
0.139
0.139

2.812
2.812
2.812

34 0.825
0.825
0.825

1
1
1

29.787
29.787
29.787

3.08 153.89 C

Sum Weight: 1.34 14.28  OTM 1484.81
kip-ft

21.75

Tower Forces - No Ice - Wind 60 To Face
Section

Elevation

ft

Add
Weight

K

Self
Weight

K

F
a
c
e

e CF qz

psf

DF DR AE

ft2

F

K

w

plf

Ctrl.
Face

T1
150.00-140.00

0.05 0.36 A
B
C

0.119
0.119
0.137

2.888
2.888

2.82

54 0.8
0.8
0.8

1
1
1

2.780
2.780
3.198

0.70 69.81 C
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Centek Engineering Inc.
63-2 North Branford Rd.

Project
150' Lattice Tower - 1249 Hartford Pike, Killingly, CT

Date
15:41:09 08/17/23

Branford, CT 06405
Phone: (203) 488-0580
FAX: (203) 488-8587

Client
Verizon

Designed by
TJL

Section
Elevation

ft

Add
Weight

K

Self
Weight

K

F
a
c
e

e CF qz

psf

DF DR AE

ft2

F

K

w

plf

Ctrl.
Face

T2
140.00-120.00

0.12 0.92 A
B
C

0.131
0.131
0.152

2.842
2.842
2.766

53 0.8
0.8
0.8

1
1
1

6.157
6.157
7.134

1.58 79.10 C

T3
120.00-100.00

0.19 1.75 A
B
C

0.268
0.268
0.268

2.386
2.386
2.386

51 0.8
0.8
0.8

1
1
1

20.832
20.832
20.832

3.16 158.12 C

T4
100.00-80.00

0.19 1.78 A
B
C

0.209
0.209
0.209

2.565
2.565
2.565

49 0.8
0.8
0.8

1
1
1

21.513
21.513
21.513

3.27 163.38 C

T5
80.00-60.00

0.20 2.16 A
B
C

0.181
0.181
0.181

2.66
2.66
2.66

47 0.8
0.8
0.8

1
1
1

23.233
23.233
23.233

3.38 169.12 C

T6
60.00-40.00

0.20 2.21 A
B
C

0.157
0.157
0.157

2.748
2.748
2.748

43 0.8
0.8
0.8

1
1
1

24.185
24.185
24.185

3.32 166.10 C

T7
40.00-20.00

0.20 2.27 A
B
C

0.139
0.139
0.139

2.812
2.812
2.812

39 0.8
0.8
0.8

1
1
1

25.222
25.222
25.222

3.13 156.57 C

T8 20.00-0.00 0.20 2.84 A
B
C

0.139
0.139
0.139

2.812
2.812
2.812

34 0.8
0.8
0.8

1
1
1

29.366
29.366
29.366

3.04 152.20 C

Sum Weight: 1.34 14.28  OTM 1476.10
kip-ft

21.59

Tower Forces - No Ice - Wind 90 To Face
Section

Elevation

ft

Add
Weight

K

Self
Weight

K

F
a
c
e

e CF qz

psf

DF DR AE

ft2

F

K

w

plf

Ctrl.
Face

T1
150.00-140.00

0.05 0.36 A
B
C

0.119
0.119
0.137

2.888
2.888

2.82

54 0.85
0.85
0.85

1
1
1

2.780
2.780
3.198

0.70 69.81 C

T2
140.00-120.00

0.12 0.92 A
B
C

0.131
0.131
0.152

2.842
2.842
2.766

53 0.85
0.85
0.85

1
1
1

6.157
6.157
7.134

1.58 79.10 C

T3
120.00-100.00

0.19 1.75 A
B
C

0.268
0.268
0.268

2.386
2.386
2.386

51 0.85
0.85
0.85

1
1
1

21.204
21.204
21.204

3.20 160.06 C

T4
100.00-80.00

0.19 1.78 A
B
C

0.209
0.209
0.209

2.565
2.565
2.565

49 0.85
0.85
0.85

1
1
1

21.949
21.949
21.949

3.31 165.71 C

T5
80.00-60.00

0.20 2.16 A
B
C

0.181
0.181
0.181

2.66
2.66
2.66

47 0.85
0.85
0.85

1
1
1

23.732
23.732
23.732

3.43 171.74 C

T6
60.00-40.00

0.20 2.21 A
B
C

0.157
0.157
0.157

2.748
2.748
2.748

43 0.85
0.85
0.85

1
1
1

24.749
24.749
24.749

3.38 168.96 C

T7
40.00-20.00

0.20 2.27 A
B
C

0.139
0.139
0.139

2.812
2.812
2.812

39 0.85
0.85
0.85

1
1
1

25.853
25.853
25.853

3.19 159.50 C

T8 20.00-0.00 0.20 2.84 A
B
C

0.139
0.139
0.139

2.812
2.812
2.812

34 0.85
0.85
0.85

1
1
1

30.208
30.208
30.208

3.11 155.59 C
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Centek Engineering Inc.
63-2 North Branford Rd.

Project
150' Lattice Tower - 1249 Hartford Pike, Killingly, CT

Date
15:41:09 08/17/23

Branford, CT 06405
Phone: (203) 488-0580
FAX: (203) 488-8587

Client
Verizon

Designed by
TJL

Section
Elevation

ft

Add
Weight

K

Self
Weight

K

F
a
c
e

e CF qz

psf

DF DR AE

ft2

F

K

w

plf

Ctrl.
Face

Sum Weight: 1.34 14.28  OTM 1493.52
kip-ft

21.91

Tower Forces - With Ice - Wind Normal To Face
Section

Elevation

ft

Add
Weight

K

Self
Weight

K

F
a
c
e

e CF qz

psf

DF DR AE

ft2

F

K

w

plf

Ctrl.
Face

T1
150.00-140.00

0.28 0.98 A
B
C

0.437
0.437
0.513

1.995
1.995
1.883

7 1
1
1

1
1
1

12.408
12.408
15.444

0.27 26.52 C

T2
140.00-120.00

0.67 2.14 A
B
C

0.425
0.425
0.513

2.016
2.016
1.884

7 1
1
1

1
1
1

24.054
24.054
30.970

0.54 27.25 C

T3
120.00-100.00

0.97 4.75 A
B
C

0.655
0.655
0.655

1.78
1.78
1.78

7 1
1
1

1
1
1

66.194
66.194
66.194

0.85 42.40 C

T4
100.00-80.00

0.96 4.79 A
B
C

0.511
0.511
0.511

1.886
1.886
1.886

7 1
1
1

1
1
1

61.422
61.422
61.422

0.86 42.93 C

T5
80.00-60.00

0.96 5.21 A
B
C

0.425
0.425
0.425

2.017
2.017
2.017

6 1
1
1

1
1
1

60.380
60.380
60.380

0.88 43.98 C

T6
60.00-40.00

0.94 5.23 A
B
C

0.364
0.364
0.364

2.14
2.14
2.14

6 1
1
1

1
1
1

60.007
60.007
60.007

0.86 42.99 C

T7
40.00-20.00

0.91 5.19 A
B
C

0.319
0.319
0.319

2.247
2.247
2.247

5 1
1
1

1
1
1

60.197
60.197
60.197

0.80 40.02 C

T8 20.00-0.00 0.84 5.59 A
B
C

0.292
0.292
0.292

2.318
2.318
2.318

5 1
1
1

1
1
1

63.623
63.623
63.623

0.74 36.78 C

Sum Weight: 6.53 33.90  OTM 415.78
kip-ft

5.79

Tower Forces - With Ice - Wind 45 To Face
Section

Elevation

ft

Add
Weight

K

Self
Weight

K

F
a
c
e

e CF qz

psf

DF DR AE

ft2

F

K

w

plf

Ctrl.
Face

T1
150.00-140.00

0.28 0.98 A
B
C

0.437
0.437
0.513

1.995
1.995
1.883

7 0.825
0.825
0.825

1
1
1

12.408
12.408
15.444

0.27 26.52 C

T2
140.00-120.00

0.67 2.14 A
B
C

0.425
0.425
0.513

2.016
2.016
1.884

7 0.825
0.825
0.825

1
1
1

24.054
24.054
30.970

0.54 27.25 C

T3 0.97 4.75 A 0.655 1.78 7 0.825 1 64.890 0.83 41.71 C
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Centek Engineering Inc.
63-2 North Branford Rd.

Project
150' Lattice Tower - 1249 Hartford Pike, Killingly, CT

Date
15:41:09 08/17/23

Branford, CT 06405
Phone: (203) 488-0580
FAX: (203) 488-8587

Client
Verizon

Designed by
TJL

Section
Elevation

ft

Add
Weight

K

Self
Weight

K

F
a
c
e

e CF qz

psf

DF DR AE

ft2

F

K

w

plf

Ctrl.
Face

120.00-100.00 B
C

0.655
0.655

1.78
1.78

0.825
0.825

1
1

64.890
64.890

T4
100.00-80.00

0.96 4.79 A
B
C

0.511
0.511
0.511

1.886
1.886
1.886

7 0.825
0.825
0.825

1
1
1

59.896
59.896
59.896

0.84 42.11 C

T5
80.00-60.00

0.96 5.21 A
B
C

0.425
0.425
0.425

2.017
2.017
2.017

6 0.825
0.825
0.825

1
1
1

58.635
58.635
58.635

0.86 43.03 C

T6
60.00-40.00

0.94 5.23 A
B
C

0.364
0.364
0.364

2.14
2.14
2.14

6 0.825
0.825
0.825

1
1
1

58.035
58.035
58.035

0.84 41.92 C

T7
40.00-20.00

0.91 5.19 A
B
C

0.319
0.319
0.319

2.247
2.247
2.247

5 0.825
0.825
0.825

1
1
1

57.989
57.989
57.989

0.78 38.90 C

T8 20.00-0.00 0.84 5.59 A
B
C

0.292
0.292
0.292

2.318
2.318
2.318

5 0.825
0.825
0.825

1
1
1

60.678
60.678
60.678

0.71 35.44 C

Sum Weight: 6.53 33.90  OTM 409.43
kip-ft

5.67

Tower Forces - With Ice - Wind 60 To Face
Section

Elevation

ft

Add
Weight

K

Self
Weight

K

F
a
c
e

e CF qz

psf

DF DR AE

ft2

F

K

w

plf

Ctrl.
Face

T1
150.00-140.00

0.28 0.98 A
B
C

0.437
0.437
0.513

1.995
1.995
1.883

7 0.8
0.8
0.8

1
1
1

12.408
12.408
15.444

0.27 26.52 C

T2
140.00-120.00

0.67 2.14 A
B
C

0.425
0.425
0.513

2.016
2.016
1.884

7 0.8
0.8
0.8

1
1
1

24.054
24.054
30.970

0.54 27.25 C

T3
120.00-100.00

0.97 4.75 A
B
C

0.655
0.655
0.655

1.78
1.78
1.78

7 0.8
0.8
0.8

1
1
1

64.704
64.704
64.704

0.83 41.61 C

T4
100.00-80.00

0.96 4.79 A
B
C

0.511
0.511
0.511

1.886
1.886
1.886

7 0.8
0.8
0.8

1
1
1

59.678
59.678
59.678

0.84 41.99 C

T5
80.00-60.00

0.96 5.21 A
B
C

0.425
0.425
0.425

2.017
2.017
2.017

6 0.8
0.8
0.8

1
1
1

58.386
58.386
58.386

0.86 42.89 C

T6
60.00-40.00

0.94 5.23 A
B
C

0.364
0.364
0.364

2.14
2.14
2.14

6 0.8
0.8
0.8

1
1
1

57.753
57.753
57.753

0.84 41.77 C

T7
40.00-20.00

0.91 5.19 A
B
C

0.319
0.319
0.319

2.247
2.247
2.247

5 0.8
0.8
0.8

1
1
1

57.673
57.673
57.673

0.77 38.74 C

T8 20.00-0.00 0.84 5.59 A
B
C

0.292
0.292
0.292

2.318
2.318
2.318

5 0.8
0.8
0.8

1
1
1

60.257
60.257
60.257

0.71 35.25 C

Sum Weight: 6.53 33.90  OTM 408.52
kip-ft

5.66
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Centek Engineering Inc.
63-2 North Branford Rd.

Project
150' Lattice Tower - 1249 Hartford Pike, Killingly, CT

Date
15:41:09 08/17/23

Branford, CT 06405
Phone: (203) 488-0580
FAX: (203) 488-8587

Client
Verizon

Designed by
TJL

Tower Forces - With Ice - Wind 90 To Face
Section

Elevation

ft

Add
Weight

K

Self
Weight

K

F
a
c
e

e CF qz

psf

DF DR AE

ft2

F

K

w

plf

Ctrl.
Face

T1
150.00-140.00

0.28 0.98 A
B
C

0.437
0.437
0.513

1.995
1.995
1.883

7 0.85
0.85
0.85

1
1
1

12.408
12.408
15.444

0.27 26.52 C

T2
140.00-120.00

0.67 2.14 A
B
C

0.425
0.425
0.513

2.016
2.016
1.884

7 0.85
0.85
0.85

1
1
1

24.054
24.054
30.970

0.54 27.25 C

T3
120.00-100.00

0.97 4.75 A
B
C

0.655
0.655
0.655

1.78
1.78
1.78

7 0.85
0.85
0.85

1
1
1

65.076
65.076
65.076

0.84 41.80 C

T4
100.00-80.00

0.96 4.79 A
B
C

0.511
0.511
0.511

1.886
1.886
1.886

7 0.85
0.85
0.85

1
1
1

60.114
60.114
60.114

0.84 42.23 C

T5
80.00-60.00

0.96 5.21 A
B
C

0.425
0.425
0.425

2.017
2.017
2.017

6 0.85
0.85
0.85

1
1
1

58.884
58.884
58.884

0.86 43.16 C

T6
60.00-40.00

0.94 5.23 A
B
C

0.364
0.364
0.364

2.14
2.14
2.14

6 0.85
0.85
0.85

1
1
1

58.317
58.317
58.317

0.84 42.07 C

T7
40.00-20.00

0.91 5.19 A
B
C

0.319
0.319
0.319

2.247
2.247
2.247

5 0.85
0.85
0.85

1
1
1

58.304
58.304
58.304

0.78 39.06 C

T8 20.00-0.00 0.84 5.59 A
B
C

0.292
0.292
0.292

2.318
2.318
2.318

5 0.85
0.85
0.85

1
1
1

61.098
61.098
61.098

0.71 35.63 C

Sum Weight: 6.53 33.90  OTM 410.33
kip-ft

5.69

Tower Forces - Service - Wind Normal To Face
Section

Elevation

ft

Add
Weight

K

Self
Weight

K

F
a
c
e

e CF qz

psf

DF DR AE

ft2

F

K

w

plf

Ctrl.
Face

T1
150.00-140.00

0.05 0.36 A
B
C

0.119
0.119
0.137

2.888
2.888

2.82

11 1
1
1

1
1
1

2.780
2.780
3.198

0.14 13.79 C

T2
140.00-120.00

0.12 0.92 A
B
C

0.131
0.131
0.152

2.842
2.842
2.766

10 1
1
1

1
1
1

6.157
6.157
7.134

0.31 15.63 C

T3
120.00-100.00

0.19 1.75 A
B
C

0.268
0.268
0.268

2.386
2.386
2.386

10 1
1
1

1
1
1

22.322
22.322
22.322

0.66 32.76 C

T4
100.00-80.00

0.19 1.78 A
B
C

0.209
0.209
0.209

2.565
2.565
2.565

10 1
1
1

1
1
1

23.258
23.258
23.258

0.68 34.12 C

T5
80.00-60.00

0.20 2.16 A
B
C

0.181
0.181
0.181

2.66
2.66
2.66

9 1
1
1

1
1
1

25.227
25.227
25.227

0.71 35.48 C

T6 0.20 2.21 A 0.157 2.748 9 1 1 26.439 0.70 35.07 C
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Centek Engineering Inc.
63-2 North Branford Rd.

Project
150' Lattice Tower - 1249 Hartford Pike, Killingly, CT

Date
15:41:09 08/17/23

Branford, CT 06405
Phone: (203) 488-0580
FAX: (203) 488-8587

Client
Verizon

Designed by
TJL

Section
Elevation

ft

Add
Weight

K

Self
Weight

K

F
a
c
e

e CF qz

psf

DF DR AE

ft2

F

K

w

plf

Ctrl.
Face

60.00-40.00 B
C

0.157
0.157

2.748
2.748

1
1

1
1

26.439
26.439

T7
40.00-20.00

0.20 2.27 A
B
C

0.139
0.139
0.139

2.812
2.812
2.812

8 1
1
1

1
1
1

27.746
27.746
27.746

0.66 33.25 C

T8 20.00-0.00 0.20 2.84 A
B
C

0.139
0.139
0.139

2.812
2.812
2.812

7 1
1
1

1
1
1

32.732
32.732
32.732

0.65 32.74 C

Sum Weight: 1.34 14.28  OTM 305.34
kip-ft

4.52

Tower Forces - Service - Wind 45 To Face
Section

Elevation

ft

Add
Weight

K

Self
Weight

K

F
a
c
e

e CF qz

psf

DF DR AE

ft2

F

K

w

plf

Ctrl.
Face

T1
150.00-140.00

0.05 0.36 A
B
C

0.119
0.119
0.137

2.888
2.888

2.82

11 0.825
0.825
0.825

1
1
1

2.780
2.780
3.198

0.14 13.79 C

T2
140.00-120.00

0.12 0.92 A
B
C

0.131
0.131
0.152

2.842
2.842
2.766

10 0.825
0.825
0.825

1
1
1

6.157
6.157
7.134

0.31 15.63 C

T3
120.00-100.00

0.19 1.75 A
B
C

0.268
0.268
0.268

2.386
2.386
2.386

10 0.825
0.825
0.825

1
1
1

21.018
21.018
21.018

0.63 31.43 C

T4
100.00-80.00

0.19 1.78 A
B
C

0.209
0.209
0.209

2.565
2.565
2.565

10 0.825
0.825
0.825

1
1
1

21.731
21.731
21.731

0.65 32.50 C

T5
80.00-60.00

0.20 2.16 A
B
C

0.181
0.181
0.181

2.66
2.66
2.66

9 0.825
0.825
0.825

1
1
1

23.482
23.482
23.482

0.67 33.66 C

T6
60.00-40.00

0.20 2.21 A
B
C

0.157
0.157
0.157

2.748
2.748
2.748

9 0.825
0.825
0.825

1
1
1

24.467
24.467
24.467

0.66 33.09 C

T7
40.00-20.00

0.20 2.27 A
B
C

0.139
0.139
0.139

2.812
2.812
2.812

8 0.825
0.825
0.825

1
1
1

25.538
25.538
25.538

0.62 31.22 C

T8 20.00-0.00 0.20 2.84 A
B
C

0.139
0.139
0.139

2.812
2.812
2.812

7 0.825
0.825
0.825

1
1
1

29.787
29.787
29.787

0.61 30.40 C

Sum Weight: 1.34 14.28  OTM 293.30
kip-ft

4.30

Tower Forces - Service - Wind 60 To Face
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Section
Elevation

ft

Add
Weight

K

Self
Weight

K

F
a
c
e

e CF qz

psf

DF DR AE

ft2

F

K

w

plf

Ctrl.
Face

T1
150.00-140.00

0.05 0.36 A
B
C

0.119
0.119
0.137

2.888
2.888

2.82

11 0.8
0.8
0.8

1
1
1

2.780
2.780
3.198

0.14 13.79 C

T2
140.00-120.00

0.12 0.92 A
B
C

0.131
0.131
0.152

2.842
2.842
2.766

10 0.8
0.8
0.8

1
1
1

6.157
6.157
7.134

0.31 15.63 C

T3
120.00-100.00

0.19 1.75 A
B
C

0.268
0.268
0.268

2.386
2.386
2.386

10 0.8
0.8
0.8

1
1
1

20.832
20.832
20.832

0.62 31.23 C

T4
100.00-80.00

0.19 1.78 A
B
C

0.209
0.209
0.209

2.565
2.565
2.565

10 0.8
0.8
0.8

1
1
1

21.513
21.513
21.513

0.65 32.27 C

T5
80.00-60.00

0.20 2.16 A
B
C

0.181
0.181
0.181

2.66
2.66
2.66

9 0.8
0.8
0.8

1
1
1

23.233
23.233
23.233

0.67 33.41 C

T6
60.00-40.00

0.20 2.21 A
B
C

0.157
0.157
0.157

2.748
2.748
2.748

9 0.8
0.8
0.8

1
1
1

24.185
24.185
24.185

0.66 32.81 C

T7
40.00-20.00

0.20 2.27 A
B
C

0.139
0.139
0.139

2.812
2.812
2.812

8 0.8
0.8
0.8

1
1
1

25.222
25.222
25.222

0.62 30.93 C

T8 20.00-0.00 0.20 2.84 A
B
C

0.139
0.139
0.139

2.812
2.812
2.812

7 0.8
0.8
0.8

1
1
1

29.366
29.366
29.366

0.60 30.06 C

Sum Weight: 1.34 14.28  OTM 291.58
kip-ft

4.26

Tower Forces - Service - Wind 90 To Face
Section

Elevation

ft

Add
Weight

K

Self
Weight

K

F
a
c
e

e CF qz

psf

DF DR AE

ft2

F

K

w

plf

Ctrl.
Face

T1
150.00-140.00

0.05 0.36 A
B
C

0.119
0.119
0.137

2.888
2.888

2.82

11 0.85
0.85
0.85

1
1
1

2.780
2.780
3.198

0.14 13.79 C

T2
140.00-120.00

0.12 0.92 A
B
C

0.131
0.131
0.152

2.842
2.842
2.766

10 0.85
0.85
0.85

1
1
1

6.157
6.157
7.134

0.31 15.63 C

T3
120.00-100.00

0.19 1.75 A
B
C

0.268
0.268
0.268

2.386
2.386
2.386

10 0.85
0.85
0.85

1
1
1

21.204
21.204
21.204

0.63 31.62 C

T4
100.00-80.00

0.19 1.78 A
B
C

0.209
0.209
0.209

2.565
2.565
2.565

10 0.85
0.85
0.85

1
1
1

21.949
21.949
21.949

0.65 32.73 C

T5
80.00-60.00

0.20 2.16 A
B
C

0.181
0.181
0.181

2.66
2.66
2.66

9 0.85
0.85
0.85

1
1
1

23.732
23.732
23.732

0.68 33.92 C

T6
60.00-40.00

0.20 2.21 A
B
C

0.157
0.157
0.157

2.748
2.748
2.748

9 0.85
0.85
0.85

1
1
1

24.749
24.749
24.749

0.67 33.37 C

T7
40.00-20.00

0.20 2.27 A
B
C

0.139
0.139
0.139

2.812
2.812
2.812

8 0.85
0.85
0.85

1
1
1

25.853
25.853
25.853

0.63 31.51 C
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Verizon
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TJL

Section
Elevation

ft

Add
Weight

K

Self
Weight

K

F
a
c
e

e CF qz

psf

DF DR AE

ft2

F

K

w

plf

Ctrl.
Face

T8 20.00-0.00 0.20 2.84 A
B
C

0.139
0.139
0.139

2.812
2.812
2.812

7 0.85
0.85
0.85

1
1
1

30.208
30.208
30.208

0.61 30.73 C

Sum Weight: 1.34 14.28  OTM 295.02
kip-ft

4.33

Force Totals
Load
Case

Vertical
Forces

K

Sum of
Forces

X
K

Sum of
Forces

Z
K

 Sum of
Overturning
Moments, Mx

kip-ft

 Sum of
Overturning
Moments, Mz

kip-ft

Sum of Torques

kip-ft
Leg Weight 10.36
Bracing Weight 3.92
Total Member Self-Weight 14.28 -4.01 0.18
Total Weight 22.03 -4.01 0.18
Wind 0 deg - No Ice 0.00 -33.08 -2886.06 0.18 -2.56
Wind 30 deg - No Ice 15.95 -27.72 -2441.16 -1399.27 -13.00
Wind 45 deg - No Ice 22.38 -22.45 -1977.15 -1963.57 -16.50
Wind 60 deg - No Ice 27.21 -15.85 -1403.40 -2387.45 -18.79
Wind 90 deg - No Ice 31.62 -0.01 -5.14 -2756.47 -19.21
Wind 120 deg - No Ice 28.05 17.20 1535.42 -2409.99 -13.92
Wind 135 deg - No Ice 22.47 23.53 2086.77 -1934.85 -9.83
Wind 150 deg - No Ice 15.60 28.11 2491.51 -1348.67 -5.65
Wind 180 deg - No Ice 0.00 31.98 2836.54 0.18 2.88
Wind 210 deg - No Ice -15.60 28.11 2491.51 1349.04 10.92
Wind 225 deg - No Ice -22.12 23.18 2076.07 1924.52 14.61
Wind 240 deg - No Ice -28.05 17.20 1535.42 2410.35 17.95
Wind 270 deg - No Ice -31.47 -0.01 -5.14 2737.13 19.20
Wind 300 deg - No Ice -27.08 -15.78 -1393.54 2370.74 16.32
Wind 315 deg - No Ice -22.28 -22.35 -1963.21 1950.00 13.17
Wind 330 deg - No Ice -15.88 -27.60 -2424.09 1389.78 8.75
Member Ice 19.62
Total Weight Ice 53.88 -21.42 0.08
Wind 0 deg - Ice 0.00 -8.55 -804.92 0.08 -1.09
Wind 30 deg - Ice 4.21 -7.30 -693.14 -386.57 -2.62
Wind 45 deg - Ice 5.93 -5.94 -567.59 -544.65 -3.06
Wind 60 deg - Ice 7.24 -4.20 -408.48 -664.76 -3.27
Wind 90 deg - Ice 8.37 -0.00 -21.59 -766.67 -2.99
Wind 120 deg - Ice 7.26 4.35 381.16 -657.53 -1.83
Wind 135 deg - Ice 5.88 6.04 535.48 -532.70 -1.05
Wind 150 deg - Ice 4.12 7.31 651.69 -374.30 -0.29
Wind 180 deg - Ice 0.00 8.38 750.34 0.08 1.14
Wind 210 deg - Ice -4.12 7.31 651.69 374.47 2.30
Wind 225 deg - Ice -5.89 6.05 541.32 538.71 2.76
Wind 240 deg - Ice -7.26 4.35 381.16 657.69 3.14
Wind 270 deg - Ice -8.29 -0.00 -21.59 754.93 2.99
Wind 300 deg - Ice -7.16 -4.16 -402.53 654.61 2.20
Wind 315 deg - Ice -5.87 -5.88 -559.17 536.40 1.56
Wind 330 deg - Ice -4.16 -7.23 -682.83 380.78 0.77
Total Weight 22.03 -4.01 0.18
Wind 0 deg - Service 0.00 -6.53 -569.22 0.86 -0.51
Wind 30 deg - Service 3.15 -5.48 -481.33 -275.58 -2.57
Wind 45 deg - Service 4.42 -4.43 -389.68 -387.04 -3.26
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Verizon
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Load
Case

Vertical
Forces

K

Sum of
Forces

X
K

Sum of
Forces

Z
K

 Sum of
Overturning
Moments, Mx

kip-ft

 Sum of
Overturning
Moments, Mz

kip-ft

Sum of Torques

kip-ft
Wind 60 deg - Service 5.37 -3.13 -276.34 -470.77 -3.71
Wind 90 deg - Service 6.25 -0.00 -0.14 -543.67 -3.80
Wind 120 deg - Service 5.54 3.40 304.16 -475.23 -2.75
Wind 135 deg - Service 4.44 4.65 413.07 -381.37 -1.94
Wind 150 deg - Service 3.08 5.55 493.02 -265.58 -1.12
Wind 180 deg - Service 0.00 6.32 561.18 0.86 0.57
Wind 210 deg - Service -3.08 5.55 493.02 267.30 2.16
Wind 225 deg - Service -4.37 4.58 410.96 380.97 2.89
Wind 240 deg - Service -5.54 3.40 304.16 476.94 3.55
Wind 270 deg - Service -6.22 -0.00 -0.14 541.49 3.79
Wind 300 deg - Service -5.35 -3.12 -274.40 469.12 3.22
Wind 315 deg - Service -4.40 -4.41 -386.92 386.00 2.60
Wind 330 deg - Service -3.14 -5.45 -477.96 275.34 1.73

Load Combinations
Comb.

No.
Description

1 Dead Only
2 1.2 Dead+1.0 Wind 0 deg - No Ice
3 0.9 Dead+1.0 Wind 0 deg - No Ice
4 1.2 Dead+1.0 Wind 30 deg - No Ice
5 0.9 Dead+1.0 Wind 30 deg - No Ice
6 1.2 Dead+1.0 Wind 45 deg - No Ice
7 0.9 Dead+1.0 Wind 45 deg - No Ice
8 1.2 Dead+1.0 Wind 60 deg - No Ice
9 0.9 Dead+1.0 Wind 60 deg - No Ice
10 1.2 Dead+1.0 Wind 90 deg - No Ice
11 0.9 Dead+1.0 Wind 90 deg - No Ice
12 1.2 Dead+1.0 Wind 120 deg - No Ice
13 0.9 Dead+1.0 Wind 120 deg - No Ice
14 1.2 Dead+1.0 Wind 135 deg - No Ice
15 0.9 Dead+1.0 Wind 135 deg - No Ice
16 1.2 Dead+1.0 Wind 150 deg - No Ice
17 0.9 Dead+1.0 Wind 150 deg - No Ice
18 1.2 Dead+1.0 Wind 180 deg - No Ice
19 0.9 Dead+1.0 Wind 180 deg - No Ice
20 1.2 Dead+1.0 Wind 210 deg - No Ice
21 0.9 Dead+1.0 Wind 210 deg - No Ice
22 1.2 Dead+1.0 Wind 225 deg - No Ice
23 0.9 Dead+1.0 Wind 225 deg - No Ice
24 1.2 Dead+1.0 Wind 240 deg - No Ice
25 0.9 Dead+1.0 Wind 240 deg - No Ice
26 1.2 Dead+1.0 Wind 270 deg - No Ice
27 0.9 Dead+1.0 Wind 270 deg - No Ice
28 1.2 Dead+1.0 Wind 300 deg - No Ice
29 0.9 Dead+1.0 Wind 300 deg - No Ice
30 1.2 Dead+1.0 Wind 315 deg - No Ice
31 0.9 Dead+1.0 Wind 315 deg - No Ice
32 1.2 Dead+1.0 Wind 330 deg - No Ice
33 0.9 Dead+1.0 Wind 330 deg - No Ice
34 1.2 Dead+1.0 Ice+1.0 Temp
35 1.2 Dead+1.0 Wind 0 deg+1.0 Ice+1.0 Temp
36 1.2 Dead+1.0 Wind 30 deg+1.0 Ice+1.0 Temp
37 1.2 Dead+1.0 Wind 45 deg+1.0 Ice+1.0 Temp
38 1.2 Dead+1.0 Wind 60 deg+1.0 Ice+1.0 Temp
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Comb.
No.

Description

39 1.2 Dead+1.0 Wind 90 deg+1.0 Ice+1.0 Temp
40 1.2 Dead+1.0 Wind 120 deg+1.0 Ice+1.0 Temp
41 1.2 Dead+1.0 Wind 135 deg+1.0 Ice+1.0 Temp
42 1.2 Dead+1.0 Wind 150 deg+1.0 Ice+1.0 Temp
43 1.2 Dead+1.0 Wind 180 deg+1.0 Ice+1.0 Temp
44 1.2 Dead+1.0 Wind 210 deg+1.0 Ice+1.0 Temp
45 1.2 Dead+1.0 Wind 225 deg+1.0 Ice+1.0 Temp
46 1.2 Dead+1.0 Wind 240 deg+1.0 Ice+1.0 Temp
47 1.2 Dead+1.0 Wind 270 deg+1.0 Ice+1.0 Temp
48 1.2 Dead+1.0 Wind 300 deg+1.0 Ice+1.0 Temp
49 1.2 Dead+1.0 Wind 315 deg+1.0 Ice+1.0 Temp
50 1.2 Dead+1.0 Wind 330 deg+1.0 Ice+1.0 Temp
51 Dead+Wind 0 deg - Service
52 Dead+Wind 30 deg - Service
53 Dead+Wind 45 deg - Service
54 Dead+Wind 60 deg - Service
55 Dead+Wind 90 deg - Service
56 Dead+Wind 120 deg - Service
57 Dead+Wind 135 deg - Service
58 Dead+Wind 150 deg - Service
59 Dead+Wind 180 deg - Service
60 Dead+Wind 210 deg - Service
61 Dead+Wind 225 deg - Service
62 Dead+Wind 240 deg - Service
63 Dead+Wind 270 deg - Service
64 Dead+Wind 300 deg - Service
65 Dead+Wind 315 deg - Service
66 Dead+Wind 330 deg - Service

Maximum Member Forces
Section

No.
Elevation

ft
Component

Type
Condition Gov.

Load
Comb.

Axial

K

Major Axis
Moment

kip-ft

Minor Axis
Moment

kip-ft
T1 150 - 140 Leg Max Tension 19 9.65 -0.03 0.36

Max. Compression 2 -11.57 0.00 -0.01
Max. Mx 8 -0.97 -0.33 0.13
Max. My 18 9.32 -0.03 0.36
Max. Vy 8 1.46 0.01 -0.00
Max. Vx 18 1.68 -0.00 0.01

Diagonal Max Tension 4 2.25 0.00 0.00
Max. Compression 4 -2.28 0.00 0.00

Max. Mx 36 0.63 -0.00 -0.00
Max. My 6 -2.19 -0.00 -0.00
Max. Vy 36 0.01 -0.00 -0.00
Max. Vx 6 0.00 -0.00 -0.00

Horizontal Max Tension 2 0.13 0.00 0.00
Max. Compression 3 -0.08 0.00 0.00

Max. Mx 34 0.08 0.01 0.00
Max. My 8 0.07 0.00 -0.00
Max. Vy 34 -0.01 0.00 0.00
Max. Vx 8 0.00 0.00 0.00

Top Girt Max Tension 2 0.33 0.00 0.00
Max. Compression 19 -0.37 0.00 0.00

Max. Mx 46 0.08 0.01 0.00
Max. My 4 0.03 0.00 0.00
Max. Vy 46 -0.01 0.00 0.00
Max. Vx 4 -0.00 0.00 0.00

Bottom Girt Max Tension 18 0.82 0.00 0.00
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Section
No.

Elevation
ft

Component
Type

Condition Gov.
Load

Comb.

Axial

K

Major Axis
Moment

kip-ft

Minor Axis
Moment

kip-ft
Max. Compression 24 -0.76 0.00 0.00

Max. Mx 46 -0.23 0.01 0.00
Max. My 4 0.07 0.00 0.00
Max. Vy 34 -0.01 0.00 0.00
Max. Vx 4 -0.00 0.00 0.00

T2 140 - 120 Leg Max Tension 19 43.33 -0.05 0.42
Max. Compression 2 -44.78 -0.16 1.81

Max. Mx 12 -43.61 -1.52 -0.91
Max. My 2 -44.78 -0.16 1.81
Max. Vy 12 3.27 -1.52 -0.91
Max. Vx 2 -3.85 -0.16 1.81

Diagonal Max Tension 4 3.63 0.00 0.00
Max. Compression 4 -3.62 0.00 0.00

Max. Mx 35 1.00 -0.00 -0.00
Max. My 4 -3.21 -0.00 -0.00
Max. Vy 35 0.01 -0.00 -0.00
Max. Vx 4 0.00 -0.00 -0.00

Horizontal Max Tension 18 0.84 0.00 0.00
Max. Compression 3 -0.68 0.00 0.00

Max. Mx 34 0.14 0.01 0.00
Max. My 8 -0.18 0.00 -0.00
Max. Vy 34 -0.01 0.00 0.00
Max. Vx 8 0.00 0.00 0.00

Top Girt Max Tension 24 0.80 0.00 0.00
Max. Compression 8 -0.74 0.00 0.00

Max. Mx 46 0.27 0.01 0.00
Max. My 4 -0.06 0.00 0.00
Max. Vy 34 -0.01 0.00 0.00
Max. Vx 4 -0.00 0.00 0.00

Bottom Girt Max Tension 18 0.44 0.00 0.00
Max. Compression 3 -0.35 0.00 0.00

Max. Mx 34 0.07 0.01 0.00
Max. My 4 -0.00 0.00 0.00
Max. Vy 34 -0.01 0.00 0.00
Max. Vx 4 -0.00 0.00 0.00

T3 120 - 100 Leg Max Tension 19 71.05 -3.78 -0.02
Max. Compression 2 -75.81 4.51 0.03

Max. Mx 2 -75.81 4.51 0.03
Max. My 20 -6.85 0.03 6.10
Max. Vy 18 0.37 -3.85 -0.03
Max. Vx 10 -0.72 -0.21 5.69

Diagonal Max Tension 7 7.35 0.06 0.01
Max. Compression 2 -7.73 0.00 0.00

Max. Mx 24 4.78 0.08 -0.00
Max. My 4 -7.48 -0.04 0.05
Max. Vy 35 -0.02 0.05 0.01
Max. Vx 4 -0.01 0.00 0.00

T4 100 - 80 Leg Max Tension 19 101.96 -4.20 -0.03
Max. Compression 2 -108.52 4.19 0.03

Max. Mx 2 -93.09 4.51 0.03
Max. My 16 -9.17 0.13 -4.75
Max. Vy 24 0.20 4.44 -0.35
Max. Vx 10 -0.31 -0.06 4.55

Diagonal Max Tension 4 5.89 0.00 0.00
Max. Compression 4 -6.28 0.00 0.00

Max. Mx 2 3.74 0.08 0.00
Max. My 6 -6.04 -0.04 0.01
Max. Vy 37 0.03 0.05 -0.01
Max. Vx 41 0.00 0.00 0.00

T5 80 - 60 Leg Max Tension 19 128.21 -4.45 -0.01
Max. Compression 2 -137.43 4.04 0.00
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Section
No.

Elevation
ft

Component
Type

Condition Gov.
Load

Comb.

Axial

K

Major Axis
Moment

kip-ft

Minor Axis
Moment

kip-ft
Max. Mx 2 -124.06 4.47 0.00
Max. My 16 -10.88 0.12 -4.36
Max. Vy 25 0.20 4.40 -0.27
Max. Vx 10 -0.27 -0.03 4.25

Diagonal Max Tension 4 5.59 0.00 0.00
Max. Compression 4 -5.83 0.00 0.00

Max. Mx 2 4.17 0.06 0.00
Max. My 6 -5.52 -0.01 0.01
Max. Vy 38 0.04 0.06 -0.01
Max. Vx 35 0.00 0.00 0.00

T6 60 - 40 Leg Max Tension 19 151.72 -4.14 -0.00
Max. Compression 2 -163.70 4.19 -0.00

Max. Mx 2 -163.70 4.19 -0.00
Max. My 16 -11.17 0.12 -4.36
Max. Vy 18 0.16 -4.16 -0.00
Max. Vx 10 0.23 -0.03 4.25

Diagonal Max Tension 4 5.60 0.00 0.00
Max. Compression 4 -5.90 0.00 0.00

Max. Mx 38 1.16 0.07 -0.01
Max. My 46 -0.07 0.07 -0.01
Max. Vy 38 0.04 0.07 -0.01
Max. Vx 46 -0.00 0.00 0.00

T7 40 - 20 Leg Max Tension 19 173.29 -3.79 0.00
Max. Compression 2 -188.13 4.60 0.01

Max. Mx 2 -188.13 4.60 0.01
Max. My 20 -12.46 0.02 4.46
Max. Vy 43 0.36 -3.28 -0.01
Max. Vx 10 0.29 -0.09 4.35

Diagonal Max Tension 7 5.84 0.00 0.00
Max. Compression 4 -6.14 0.00 0.00

Max. Mx 38 1.57 0.08 -0.01
Max. My 38 -1.28 0.05 0.01
Max. Vy 38 0.05 0.08 -0.01
Max. Vx 46 -0.00 0.00 0.00

T8 20 - 0 Leg Max Tension 19 193.24 -3.95 0.00
Max. Compression 2 -211.44 -0.00 -0.00

Max. Mx 35 -71.79 4.70 -0.00
Max. My 20 -13.73 -0.10 6.39
Max. Vy 43 -0.64 -3.28 -0.01
Max. Vx 10 0.79 -0.20 6.22

Diagonal Max Tension 7 6.95 0.00 0.00
Max. Compression 24 -7.41 0.00 0.00

Max. Mx 38 -0.09 0.11 0.02
Max. My 46 -1.24 0.11 -0.02
Max. Vy 38 0.05 0.11 0.02
Max. Vx 46 0.00 0.00 0.00

Maximum Reactions
Location Condition Gov.

Load
Comb.

Vertical
K

Horizontal, X
K

Horizontal, Z
K

Leg C Max. Vert 24 216.09 18.37 -11.27
Max. Hx 24 216.09 18.37 -11.27
Max. Hz 9 -194.14 -16.67 10.41

Min. Vert 9 -194.14 -16.67 10.41
Min. Hx 9 -194.14 -16.67 10.41
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Location Condition Gov.
Load

Comb.

Vertical
K

Horizontal, X
K

Horizontal, Z
K

Min. Hz 24 216.09 18.37 -11.27
Leg B Max. Vert 12 216.06 -18.44 -11.15

Max. Hx 29 -192.73 16.63 10.28
Max. Hz 29 -192.73 16.63 10.28

Min. Vert 29 -192.73 16.63 10.28
Min. Hx 12 216.06 -18.44 -11.15
Min. Hz 12 216.06 -18.44 -11.15

Leg A Max. Vert 2 218.41 -0.09 21.69
Max. Hx 27 6.95 1.65 0.51
Max. Hz 2 218.41 -0.09 21.69

Min. Vert 19 -199.08 0.11 -20.00
Min. Hx 11 6.95 -1.64 0.51
Min. Hz 19 -199.08 0.11 -20.00

Tower Mast Reaction Summary
Load

Combination
Vertical

K

Shearx

K

Shearz

K

 Overturning
Moment, Mx

kip-ft

 Overturning
Moment, Mz

kip-ft

Torque

kip-ft
Dead Only 22.03 0.00 0.00 -3.94 0.18 -0.00
1.2 Dead+1.0 Wind 0 deg - No
Ice

26.44 -0.00 -33.08 -2904.31 0.25 -2.57

0.9 Dead+1.0 Wind 0 deg - No
Ice

19.83 -0.00 -33.08 -2898.67 0.19 -2.57

1.2 Dead+1.0 Wind 30 deg - No
Ice

26.44 15.95 -27.72 -2456.81 -1407.73 -13.00

0.9 Dead+1.0 Wind 30 deg - No
Ice

19.83 15.95 -27.72 -2451.83 -1405.62 -12.99

1.2 Dead+1.0 Wind 45 deg - No
Ice

26.44 22.38 -22.45 -1989.98 -1975.47 -16.51

0.9 Dead+1.0 Wind 45 deg - No
Ice

19.83 22.38 -22.45 -1985.73 -1972.48 -16.50

1.2 Dead+1.0 Wind 60 deg - No
Ice

26.44 27.21 -15.85 -1412.79 -2401.93 -18.83

0.9 Dead+1.0 Wind 60 deg - No
Ice

19.83 27.21 -15.85 -1409.41 -2398.29 -18.82

1.2 Dead+1.0 Wind 90 deg - No
Ice

26.44 31.62 -0.01 -5.98 -2773.14 -19.28

0.9 Dead+1.0 Wind 90 deg - No
Ice

19.83 31.62 -0.01 -4.78 -2768.96 -19.27

1.2 Dead+1.0 Wind 120 deg -
No Ice

26.44 28.05 17.20 1544.24 -2424.41 -13.95

0.9 Dead+1.0 Wind 120 deg -
No Ice

19.83 28.05 17.20 1543.00 -2420.80 -13.94

1.2 Dead+1.0 Wind 135 deg -
No Ice

26.44 22.47 23.53 2098.95 -1946.41 -9.83

0.9 Dead+1.0 Wind 135 deg -
No Ice

19.83 22.47 23.53 2096.86 -1943.52 -9.83

1.2 Dead+1.0 Wind 150 deg -
No Ice

26.44 15.60 28.11 2506.16 -1356.72 -5.63

0.9 Dead+1.0 Wind 150 deg -
No Ice

19.83 15.60 28.11 2503.44 -1354.72 -5.63

1.2 Dead+1.0 Wind 180 deg -
No Ice

26.44 0.00 31.98 2853.31 0.25 2.90

0.9 Dead+1.0 Wind 180 deg -
No Ice

19.83 0.00 31.98 2850.06 0.19 2.89

1.2 Dead+1.0 Wind 210 deg - 26.44 -15.60 28.11 2506.15 1357.22 10.92
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Load
Combination

Vertical

K

Shearx

K

Shearz

K

 Overturning
Moment, Mx

kip-ft

 Overturning
Moment, Mz

kip-ft

Torque

kip-ft
No Ice
0.9 Dead+1.0 Wind 210 deg -
No Ice

19.83 -15.60 28.11 2503.43 1355.10 10.92

1.2 Dead+1.0 Wind 225 deg -
No Ice

26.44 -22.12 23.18 2088.23 1936.21 14.62

0.9 Dead+1.0 Wind 225 deg -
No Ice

19.83 -22.12 23.18 2086.14 1933.20 14.61

1.2 Dead+1.0 Wind 240 deg -
No Ice

26.44 -28.05 17.20 1544.22 2424.89 17.99

0.9 Dead+1.0 Wind 240 deg -
No Ice

19.83 -28.05 17.20 1542.98 2421.16 17.98

1.2 Dead+1.0 Wind 270 deg -
No Ice

26.44 -31.47 -0.01 -5.98 2753.74 19.26

0.9 Dead+1.0 Wind 270 deg -
No Ice

19.83 -31.47 -0.01 -4.77 2749.48 19.25

1.2 Dead+1.0 Wind 300 deg -
No Ice

26.44 -27.08 -15.78 -1402.84 2385.20 16.35

0.9 Dead+1.0 Wind 300 deg -
No Ice

19.83 -27.08 -15.78 -1399.48 2381.48 16.34

1.2 Dead+1.0 Wind 315 deg -
No Ice

26.44 -22.28 -22.35 -1975.92 1961.90 13.17

0.9 Dead+1.0 Wind 315 deg -
No Ice

19.83 -22.28 -22.35 -1971.69 1958.82 13.17

1.2 Dead+1.0 Wind 330 deg -
No Ice

26.44 -15.88 -27.60 -2439.59 1398.29 8.73

0.9 Dead+1.0 Wind 330 deg -
No Ice

19.83 -15.88 -27.60 -2434.65 1396.07 8.73

1.2 Dead+1.0 Ice+1.0 Temp 58.28 0.00 0.00 -22.13 0.14 0.00
1.2 Dead+1.0 Wind 0 deg+1.0
Ice+1.0 Temp

58.28 0.00 -8.55 -816.61 0.14 -1.09

1.2 Dead+1.0 Wind 30 deg+1.0
Ice+1.0 Temp

58.28 4.21 -7.30 -703.30 -391.86 -2.65

1.2 Dead+1.0 Wind 45 deg+1.0
Ice+1.0 Temp

58.28 5.93 -5.94 -576.00 -552.13 -3.09

1.2 Dead+1.0 Wind 60 deg+1.0
Ice+1.0 Temp

58.28 7.24 -4.20 -414.71 -673.89 -3.32

1.2 Dead+1.0 Wind 90 deg+1.0
Ice+1.0 Temp

58.28 8.37 -0.00 -22.46 -777.18 -3.04

1.2 Dead+1.0 Wind 120
deg+1.0 Ice+1.0 Temp

58.28 7.26 4.35 385.93 -666.46 -1.87

1.2 Dead+1.0 Wind 135
deg+1.0 Ice+1.0 Temp

58.28 5.88 6.04 542.37 -539.92 -1.08

1.2 Dead+1.0 Wind 150
deg+1.0 Ice+1.0 Temp

58.28 4.12 7.31 660.18 -379.36 -0.31

1.2 Dead+1.0 Wind 180
deg+1.0 Ice+1.0 Temp

58.28 -0.00 8.38 760.20 0.15 1.14

1.2 Dead+1.0 Wind 210
deg+1.0 Ice+1.0 Temp

58.28 -4.12 7.31 660.18 379.66 2.33

1.2 Dead+1.0 Wind 225
deg+1.0 Ice+1.0 Temp

58.28 -5.89 6.05 548.33 546.19 2.80

1.2 Dead+1.0 Wind 240
deg+1.0 Ice+1.0 Temp

58.28 -7.26 4.35 385.93 666.76 3.19

1.2 Dead+1.0 Wind 270
deg+1.0 Ice+1.0 Temp

58.28 -8.29 -0.00 -22.46 765.37 3.04

1.2 Dead+1.0 Wind 300
deg+1.0 Ice+1.0 Temp

58.28 -7.16 -4.16 -408.66 663.70 2.24

1.2 Dead+1.0 Wind 315
deg+1.0 Ice+1.0 Temp

58.28 -5.87 -5.88 -567.45 543.86 1.60

1.2 Dead+1.0 Wind 330
deg+1.0 Ice+1.0 Temp

58.28 -4.16 -7.23 -692.82 386.10 0.79

Dead+Wind 0 deg - Service 22.03 0.00 -6.53 -576.16 0.19 -0.51
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Load
Combination

Vertical

K

Shearx

K

Shearz

K

 Overturning
Moment, Mx

kip-ft

 Overturning
Moment, Mz

kip-ft

Torque

kip-ft
Dead+Wind 30 deg - Service 22.03 3.15 -5.48 -487.84 -277.66 -2.58
Dead+Wind 45 deg - Service 22.03 4.42 -4.43 -395.71 -389.69 -3.26
Dead+Wind 60 deg - Service 22.03 5.37 -3.13 -281.81 -473.85 -3.72
Dead+Wind 90 deg - Service 22.03 6.25 -0.00 -4.19 -547.10 -3.80
Dead+Wind 120 deg - Service 22.03 5.54 3.40 301.71 -478.29 -2.75
Dead+Wind 135 deg - Service 22.03 4.44 4.65 411.17 -383.96 -1.95
Dead+Wind 150 deg - Service 22.03 3.08 5.55 491.53 -267.59 -1.12
Dead+Wind 180 deg - Service 22.03 0.00 6.32 560.04 0.19 0.57
Dead+Wind 210 deg - Service 22.03 -3.08 5.55 491.53 267.98 2.16
Dead+Wind 225 deg - Service 22.03 -4.37 4.58 409.06 382.23 2.89
Dead+Wind 240 deg - Service 22.03 -5.54 3.40 301.71 478.67 3.55
Dead+Wind 270 deg - Service 22.03 -6.22 -0.00 -4.19 543.56 3.80
Dead+Wind 300 deg - Service 22.03 -5.35 -3.12 -279.85 470.84 3.23
Dead+Wind 315 deg - Service 22.03 -4.40 -4.41 -392.94 387.30 2.60
Dead+Wind 330 deg - Service 22.03 -3.14 -5.45 -484.45 276.08 1.73

Solution Summary

Load
Comb.

Sum of Applied Forces Sum of Reactions
% ErrorPX

K
PY
K

PZ
K

PX
K

PY
K

PZ
K

1 0.00 -22.03 0.00 0.00 22.03 0.00 0.000%
2 0.00 -26.44 -33.08 0.00 26.44 33.08 0.000%
3 0.00 -19.83 -33.08 0.00 19.83 33.08 0.000%
4 15.95 -26.44 -27.72 -15.95 26.44 27.72 0.000%
5 15.95 -19.83 -27.72 -15.95 19.83 27.72 0.000%
6 22.38 -26.44 -22.45 -22.38 26.44 22.45 0.000%
7 22.38 -19.83 -22.45 -22.38 19.83 22.45 0.000%
8 27.21 -26.44 -15.85 -27.21 26.44 15.85 0.000%
9 27.21 -19.83 -15.85 -27.21 19.83 15.85 0.000%
10 31.62 -26.44 -0.01 -31.62 26.44 0.01 0.000%
11 31.62 -19.83 -0.01 -31.62 19.83 0.01 0.000%
12 28.05 -26.44 17.20 -28.05 26.44 -17.20 0.000%
13 28.05 -19.83 17.20 -28.05 19.83 -17.20 0.000%
14 22.47 -26.44 23.53 -22.47 26.44 -23.53 0.000%
15 22.47 -19.83 23.53 -22.47 19.83 -23.53 0.000%
16 15.60 -26.44 28.11 -15.60 26.44 -28.11 0.000%
17 15.60 -19.83 28.11 -15.60 19.83 -28.11 0.000%
18 0.00 -26.44 31.98 -0.00 26.44 -31.98 0.000%
19 0.00 -19.83 31.98 -0.00 19.83 -31.98 0.000%
20 -15.60 -26.44 28.11 15.60 26.44 -28.11 0.000%
21 -15.60 -19.83 28.11 15.60 19.83 -28.11 0.000%
22 -22.12 -26.44 23.18 22.12 26.44 -23.18 0.000%
23 -22.12 -19.83 23.18 22.12 19.83 -23.18 0.000%
24 -28.05 -26.44 17.20 28.05 26.44 -17.20 0.000%
25 -28.05 -19.83 17.20 28.05 19.83 -17.20 0.000%
26 -31.47 -26.44 -0.01 31.47 26.44 0.01 0.000%
27 -31.47 -19.83 -0.01 31.47 19.83 0.01 0.000%
28 -27.08 -26.44 -15.78 27.08 26.44 15.78 0.000%
29 -27.08 -19.83 -15.78 27.08 19.83 15.78 0.000%
30 -22.28 -26.44 -22.35 22.28 26.44 22.35 0.000%
31 -22.28 -19.83 -22.35 22.28 19.83 22.35 0.000%
32 -15.88 -26.44 -27.60 15.88 26.44 27.60 0.000%
33 -15.88 -19.83 -27.60 15.88 19.83 27.60 0.000%
34 0.00 -58.28 0.00 0.00 58.28 -0.00 0.000%
35 0.00 -58.28 -8.55 -0.00 58.28 8.55 0.000%
36 4.21 -58.28 -7.30 -4.21 58.28 7.30 0.000%
37 5.93 -58.28 -5.94 -5.93 58.28 5.94 0.000%
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Load
Comb.

Sum of Applied Forces Sum of Reactions
% ErrorPX

K
PY
K

PZ
K

PX
K

PY
K

PZ
K

38 7.24 -58.28 -4.20 -7.24 58.28 4.20 0.000%
39 8.37 -58.28 -0.00 -8.37 58.28 0.00 0.000%
40 7.26 -58.28 4.35 -7.26 58.28 -4.35 0.000%
41 5.88 -58.28 6.04 -5.88 58.28 -6.04 0.000%
42 4.12 -58.28 7.31 -4.12 58.28 -7.31 0.000%
43 0.00 -58.28 8.38 0.00 58.28 -8.38 0.000%
44 -4.12 -58.28 7.31 4.12 58.28 -7.31 0.000%
45 -5.89 -58.28 6.05 5.89 58.28 -6.05 0.000%
46 -7.26 -58.28 4.35 7.26 58.28 -4.35 0.000%
47 -8.29 -58.28 -0.00 8.29 58.28 0.00 0.000%
48 -7.16 -58.28 -4.16 7.16 58.28 4.16 0.000%
49 -5.87 -58.28 -5.88 5.87 58.28 5.88 0.000%
50 -4.16 -58.28 -7.23 4.16 58.28 7.23 0.000%
51 0.00 -22.03 -6.53 0.00 22.03 6.53 0.000%
52 3.15 -22.03 -5.48 -3.15 22.03 5.48 0.000%
53 4.42 -22.03 -4.43 -4.42 22.03 4.43 0.000%
54 5.37 -22.03 -3.13 -5.37 22.03 3.13 0.000%
55 6.25 -22.03 -0.00 -6.25 22.03 0.00 0.000%
56 5.54 -22.03 3.40 -5.54 22.03 -3.40 0.000%
57 4.44 -22.03 4.65 -4.44 22.03 -4.65 0.000%
58 3.08 -22.03 5.55 -3.08 22.03 -5.55 0.000%
59 0.00 -22.03 6.32 0.00 22.03 -6.32 0.000%
60 -3.08 -22.03 5.55 3.08 22.03 -5.55 0.000%
61 -4.37 -22.03 4.58 4.37 22.03 -4.58 0.000%
62 -5.54 -22.03 3.40 5.54 22.03 -3.40 0.000%
63 -6.22 -22.03 -0.00 6.22 22.03 0.00 0.000%
64 -5.35 -22.03 -3.12 5.35 22.03 3.12 0.000%
65 -4.40 -22.03 -4.41 4.40 22.03 4.41 0.000%
66 -3.14 -22.03 -5.45 3.14 22.03 5.45 0.000%

Non-Linear Convergence Results
Load

Combination
Converged? Number

 of Cycles
Displacement

Tolerance
Force

Tolerance
1 Yes 4 0.00000001 0.00000001
2 Yes 4 0.00000001 0.00000144
3 Yes 4 0.00000001 0.00000129
4 Yes 4 0.00000001 0.00000220
5 Yes 4 0.00000001 0.00000185
6 Yes 4 0.00000001 0.00000159
7 Yes 4 0.00000001 0.00000120
8 Yes 4 0.00000001 0.00000153
9 Yes 4 0.00000001 0.00000001
10 Yes 4 0.00000001 0.00000273
11 Yes 4 0.00000001 0.00000238
12 Yes 4 0.00000001 0.00000135
13 Yes 4 0.00000001 0.00000124
14 Yes 4 0.00000001 0.00000213
15 Yes 4 0.00000001 0.00000197
16 Yes 4 0.00000001 0.00000253
17 Yes 4 0.00000001 0.00000227
18 Yes 4 0.00000001 0.00000139
19 Yes 4 0.00000001 0.00000001
20 Yes 4 0.00000001 0.00000213
21 Yes 4 0.00000001 0.00000183
22 Yes 4 0.00000001 0.00000178
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23 Yes 4 0.00000001 0.00000157
24 Yes 4 0.00000001 0.00000141
25 Yes 4 0.00000001 0.00000123
26 Yes 4 0.00000001 0.00000266
27 Yes 4 0.00000001 0.00000231
28 Yes 4 0.00000001 0.00000128
29 Yes 4 0.00000001 0.00000001
30 Yes 4 0.00000001 0.00000165
31 Yes 4 0.00000001 0.00000123
32 Yes 4 0.00000001 0.00000223
33 Yes 4 0.00000001 0.00000190
34 Yes 4 0.00000001 0.00000001
35 Yes 4 0.00000001 0.00000989
36 Yes 4 0.00000001 0.00001035
37 Yes 4 0.00000001 0.00001067
38 Yes 4 0.00000001 0.00001110
39 Yes 4 0.00000001 0.00001034
40 Yes 4 0.00000001 0.00000978
41 Yes 4 0.00000001 0.00000994
42 Yes 4 0.00000001 0.00001028
43 Yes 4 0.00000001 0.00001115
44 Yes 4 0.00000001 0.00001029
45 Yes 4 0.00000001 0.00001000
46 Yes 4 0.00000001 0.00000982
47 Yes 4 0.00000001 0.00001032
48 Yes 4 0.00000001 0.00001109
49 Yes 4 0.00000001 0.00001063
50 Yes 4 0.00000001 0.00001032
51 Yes 4 0.00000001 0.00000001
52 Yes 4 0.00000001 0.00000001
53 Yes 4 0.00000001 0.00000001
54 Yes 4 0.00000001 0.00000001
55 Yes 4 0.00000001 0.00000001
56 Yes 4 0.00000001 0.00000001
57 Yes 4 0.00000001 0.00000001
58 Yes 4 0.00000001 0.00000001
59 Yes 4 0.00000001 0.00000001
60 Yes 4 0.00000001 0.00000001
61 Yes 4 0.00000001 0.00000001
62 Yes 4 0.00000001 0.00000001
63 Yes 4 0.00000001 0.00000001
64 Yes 4 0.00000001 0.00000001
65 Yes 4 0.00000001 0.00000001
66 Yes 4 0.00000001 0.00000001

Maximum Tower Deflections - Service Wind
Section

No.
Elevation

ft

Horz.
Deflection

in

Gov.
Load

Comb.

Tilt

°

Twist

°
T1 150 - 140 4.193 51 0.2631 0.0811
T2 140 - 120 3.632 51 0.2574 0.0595
T3 120 - 100 2.590 51 0.2202 0.0352
T4 100 - 80 1.724 51 0.1772 0.0215
T5 80 - 60 1.069 51 0.1274 0.0152
T6 60 - 40 0.591 51 0.0926 0.0105
T7 40 - 20 0.258 51 0.0581 0.0065
T8 20 - 0 0.067 51 0.0242 0.0029
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Critical Deflections and Radius of Curvature - Service Wind
Elevation

ft

Appurtenance Gov.
Load

Comb.

Deflection

in

Tilt

°

Twist

°

Radius of
Curvature

ft
150.00 3-ft Dish 51 4.193 0.2631 0.0811 101459
148.00 6-Arm Halo Mount 51 4.080 0.2624 0.0765 101459
145.00 3-ft Dish 51 3.911 0.2611 0.0697 101459
135.00 DB438 51 3.359 0.2508 0.0513 40897
130.00 DB438 51 3.094 0.2417 0.0449 34257
125.00 DB438 51 2.837 0.2311 0.0397 29473
120.00 SitePro VFA12-HD 51 2.590 0.2202 0.0352 25739
118.00 3' Side Mount Standoff 51 2.494 0.2160 0.0335 24915
110.00 DB225-A 51 2.132 0.1993 0.0272 23074
85.00 PD201-1 51 1.214 0.1391 0.0164 25361

Maximum Tower Deflections - Design Wind
Section

No.
Elevation

ft

Horz.
Deflection

in

Gov.
Load

Comb.

Tilt

°

Twist

°
T1 150 - 140 21.174 18 1.3272 0.4110
T2 140 - 120 18.331 18 1.3053 0.3016
T3 120 - 100 13.056 2 1.1190 0.1786
T4 100 - 80 8.695 2 0.8955 0.1089
T5 80 - 60 5.389 2 0.6422 0.0769
T6 60 - 40 2.982 2 0.4665 0.0531
T7 40 - 20 1.302 2 0.2926 0.0328
T8 20 - 0 0.338 2 0.1220 0.0146

Critical Deflections and Radius of Curvature - Design Wind
Elevation

ft

Appurtenance Gov.
Load

Comb.

Deflection

in

Tilt

°

Twist

°

Radius of
Curvature

ft
150.00 3-ft Dish 18 21.174 1.3272 0.4110 21447
148.00 6-Arm Halo Mount 18 20.602 1.3252 0.3876 21447
145.00 3-ft Dish 18 19.746 1.3209 0.3534 21447
135.00 DB438 18 16.942 1.2734 0.2601 8308
130.00 DB438 2 15.592 1.2282 0.2276 6778
125.00 DB438 2 14.299 1.1750 0.2013 5716
120.00 SitePro VFA12-HD 2 13.056 1.1190 0.1786 5015
118.00 3' Side Mount Standoff 2 12.575 1.0970 0.1699 4863
110.00 DB225-A 2 10.746 1.0106 0.1376 4509
85.00 PD201-1 2 6.123 0.7008 0.0833 4967

Bolt Design Data
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Section
No.

Elevation

ft

Component
Type

Bolt
Grade

Bolt Size

in

Number
Of

Bolts

Maximum
Load

per Bolt
K

Allowable
Load

per Bolt
K

Ratio
Load

Allowable

Allowable
Ratio

Criteria

T1 150 Leg A325N 0.6250 4 2.89 27.61 0.105 1 Bolt DS

T2 140 Leg A325N 1.0000 6 7.22 54.52 0.132 1 Bolt Tension

T3 120 Leg A325N 1.0000 6 11.84 54.52 0.217 1 Bolt Tension

Diagonal A325N 1.0000 1 7.35 12.72 0.577 1 Member Bearing

T4 100 Leg A325N 1.0000 6 16.99 54.52 0.312 1 Bolt Tension

Diagonal A325N 1.0000 1 5.89 12.72 0.463 1 Member Bearing

T5 80 Leg A325N 1.0000 6 21.37 54.52 0.392 1 Bolt Tension

Diagonal A325N 1.0000 1 5.59 12.72 0.440 1 Member Bearing

T6 60 Leg A325N 1.0000 6 25.29 54.52 0.464 1 Bolt Tension

Diagonal A325N 1.0000 1 5.60 12.72 0.440 1 Member Bearing

T7 40 Leg A325N 1.0000 6 28.88 54.52 0.530 1 Bolt Tension

Diagonal A325N 1.0000 1 5.84 12.72 0.459 1 Member Bearing

T8 20 Leg F1554-10
5

1.0000 6 32.21 56.79 0.567 1 Bolt Tension

Diagonal A325N 1.0000 1 6.95 12.72 0.546 1 Member Bearing

Compression Checks

Leg Design Data (Compression)
Section

No.
Elevation

ft

Size L

ft

Lu

ft

Kl/r A

in2

Pu

K

fPn

K

Ratio
Pu

fPn

T1 150 - 140 1 1/2 10.00 2.26 72.3
K=1.00

1.7672 -11.57 54.24 0.213 1

T2 140 - 120 1 3/4 20.00 2.38 65.3
K=1.00

2.4053 -44.78 79.26 0.565 1

T3 120 - 100 #12ZG - 1.25'' - 1.00'' conn.
(Pirod 207628)

20.03 10.02 45.0
K=1.00

3.6816 -75.81 142.87 0.531 1

T4 100 - 80 #12ZG - 1.25'' - 1.00'' conn.
(Pirod 207628)

20.03 10.02 45.0
K=1.00

3.6816 -108.52 142.87 0.760 1

T5 80 - 60 #12ZG - 1.50'' - 1.00'' conn.
(Pirod 207629)

20.03 10.02 37.5
K=1.00

5.3014 -137.43 245.62 0.560 1

T6 60 - 40 #12ZG - 1.50'' - 1.00'' conn.
(Pirod 207629)

20.03 10.02 37.5
K=1.00

5.3014 -163.70 245.62 0.666 1

T7 40 - 20 #12ZG - 1.50'' - 1.00'' conn.
(Pirod 207629)

20.03 10.02 37.5
K=1.00

5.3014 -188.13 245.62 0.766 1

T8 20 - 0 #12ZG - 1.75'' - 1.00'' conn.
(Pirod 195557)

20.03 10.02 31.9
K=1.00

7.2158 -211.44 345.60 0.612 1

1 P u  / fPn controls
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Truss-Leg Diagonal Data
Section

No.
Elevation

ft
Diagonal Size Ld

ft
Kl/r fPn

K
A
in2

Vu
K

fVn

K
Stress
Ratio

T3 120 - 100 0.5 1.48 141.6 165.67 0.1963 0.72 2.49 0.288

T4 100 - 80 0.5 1.48 141.6 165.67 0.1963 0.31 2.49 0.124

T5 80 - 60 0.5 1.46 140.4 276.74 0.1963 0.27 2.53 0.108

T6 60 - 40 0.5 1.46 140.4 276.74 0.1963 0.23 2.53 0.091

T7 40 - 20 0.5 1.46 140.4 276.74 0.1963 0.36 2.53 0.142

T8 20 - 0 0.5 1.44 138.4 376.67 0.1963 0.79 2.62 0.301

Diagonal Design Data (Compression)
Section

No.
Elevation

ft

Size L

ft

Lu

ft

Kl/r A

in2

Pu

K

fPn

K

Ratio
Pu

fPn

T1 150 - 140 5/8 4.59 2.23 153.8
K=0.90

0.3068 -2.28 2.93 0.777 1

T2 140 - 120 3/4 4.65 2.24 129.2
K=0.90

0.4418 -3.62 5.98 0.605 1

T3 120 - 100 L2 1/2x2 1/2x3/16 10.97 4.89 118.9
K=1.00

0.9020 -7.73 18.03 0.429 1

T4 100 - 80 L2 1/2x2 1/2x3/16 12.50 5.67 137.4
K=1.00

0.9020 -6.08 13.67 0.445 1

T5 80 - 60 L2 1/2x2 1/2x3/16 13.80 6.37 154.4
K=1.00

0.9020 -5.78 10.83 0.534 1

T6 60 - 40 L2 1/2x2 1/2x3/16 15.24 7.12 172.7
K=1.00

0.9020 -5.90 8.66 0.682 1

T7 40 - 20 L2 1/2x2 1/2x3/16 16.80 7.92 192.1
K=1.00

0.9020 -6.14 7.00 0.877 1

T8 20 - 0 L3x3x3/16 18.45 8.76 176.4
K=1.00

1.0900 -7.41 10.03 0.739 1

1 P u  / fPn controls

Horizontal Design Data (Compression)
Section

No.
Elevation

ft

Size L

ft

Lu

ft

Kl/r A

in2

Pu

K

fPn

K

Ratio
Pu

fPn

T1 150 - 140 3/4 4.00 3.88 173.6 0.4418 -0.19 3.31 0.057 1
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Section
No.

Elevation

ft

Size L

ft

Lu

ft

Kl/r A

in2

Pu

K

fPn

K

Ratio
Pu

fPn

K=0.70
T2 140 - 120 3/4 4.00 3.85 172.7

K=0.70
0.4418 -0.76 3.35 0.226 1

1 P u  / fPn controls

Top Girt Design Data (Compression)
Section

No.
Elevation

ft

Size L

ft

Lu

ft

Kl/r A

in2

Pu

K

fPn

K

Ratio
Pu

fPn

T1 150 - 140 7/8 4.00 3.88 148.8
K=0.70

0.6013 -0.37 6.14 0.061 1

T2 140 - 120 7/8 4.00 3.85 148.0
K=0.70

0.6013 -0.78 6.20 0.125 1

1 P u  / fPn controls

Bottom Girt Design Data (Compression)
Section

No.
Elevation

ft

Size L

ft

Lu

ft

Kl/r A

in2

Pu

K

fPn

K

Ratio
Pu

fPn

T1 150 - 140 7/8 4.00 3.88 148.8
K=0.70

0.6013 -0.76 6.14 0.124 1

T2 140 - 120 7/8 4.00 3.85 148.0
K=0.70

0.6013 -0.78 6.20 0.125 1

1 P u  / fPn controls

Tension Checks

Leg Design Data (Tension)
Section

No.
Elevation

ft

Size L

ft

Lu

ft

Kl/r A

in2

Pu

K

fPn

K

Ratio
Pu

fPn

T1 150 - 140 1 1/2 10.00 2.26 72.3 1.2339 9.65 60.15 0.160 1 #

T2 140 - 120 1 3/4 20.00 2.38 65.3 2.4053 43.33 108.24 0.400 1

T3 120 - 100 #12ZG - 1.25'' - 1.00'' conn. 20.03 10.02 45.0 3.6816 71.06 165.67 0.429 1
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Section
No.

Elevation

ft

Size L

ft

Lu

ft

Kl/r A

in2

Pu

K

fPn

K

Ratio
Pu

fPn

(Pirod 207628)
T4 100 - 80 #12ZG - 1.25'' - 1.00'' conn.

(Pirod 207628)
20.03 10.02 45.0 3.6816 101.96 165.67 0.615 1

T5 80 - 60 #12ZG - 1.50'' - 1.00'' conn.
(Pirod 207629)

20.03 10.02 37.5 5.3014 128.21 276.74 0.463 1

T6 60 - 40 #12ZG - 1.50'' - 1.00'' conn.
(Pirod 207629)

20.03 10.02 37.5 5.3014 151.72 276.74 0.548 1

T7 40 - 20 #12ZG - 1.50'' - 1.00'' conn.
(Pirod 207629)

20.03 10.02 37.5 5.3014 173.29 276.74 0.626 1

T8 20 - 0 #12ZG - 1.75'' - 1.00'' conn.
(Pirod 195557)

20.03 10.02 31.9 7.2158 193.24 376.67 0.513 1

1 P u  / fPn controls
# Based on net area of leg in section below

Truss-Leg Diagonal Data
Section

No.
Elevation

ft
Diagonal Size Ld

ft
Kl/r fPn

K
A
in2

Vu
K

fVn

K
Stress
Ratio

T3 120 - 100 0.5 1.48 141.6 165.67 0.1963 0.72 2.49 0.288

T4 100 - 80 0.5 1.48 141.6 165.67 0.1963 0.31 2.49 0.124

T5 80 - 60 0.5 1.46 140.4 276.74 0.1963 0.27 2.53 0.108

T6 60 - 40 0.5 1.46 140.4 276.74 0.1963 0.23 2.53 0.091

T7 40 - 20 0.5 1.46 140.4 276.74 0.1963 0.36 2.53 0.142

T8 20 - 0 0.5 1.44 138.4 376.67 0.1963 0.79 2.62 0.301

Diagonal Design Data (Tension)
Section

No.
Elevation

ft

Size L

ft

Lu

ft

Kl/r A

in2

Pu

K

fPn

K

Ratio
Pu

fPn

T1 150 - 140 5/8 4.59 2.23 170.9 0.3068 2.25 13.81 0.163 1

T2 140 - 120 3/4 4.65 2.24 143.5 0.4418 3.63 19.88 0.182 1

T3 120 - 100 L2 1/2x2 1/2x3/16 10.97 4.89 78.0 0.9020 7.35 29.22 0.251 1

T4 100 - 80 L2 1/2x2 1/2x3/16 11.93 5.42 86.2 0.9020 5.89 29.22 0.202 1

T5 80 - 60 L2 1/2x2 1/2x3/16 13.13 6.06 96.0 0.9020 5.59 29.22 0.191 1
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Section
No.

Elevation

ft

Size L

ft

Lu

ft

Kl/r A

in2

Pu

K

fPn

K

Ratio
Pu

fPn

T6 60 - 40 L2 1/2x2 1/2x3/16 15.24 7.12 112.4 0.9020 5.60 29.22 0.192 1

T7 40 - 20 L2 1/2x2 1/2x3/16 16.80 7.92 124.8 0.9020 5.84 29.22 0.200 1

T8 20 - 0 L3x3x3/16 18.45 8.76 114.1 1.0900 6.95 35.32 0.197 1

1 P u  / fPn controls

Horizontal Design Data (Tension)
Section

No.
Elevation

ft

Size L

ft

Lu

ft

Kl/r A

in2

Pu

K

fPn

K

Ratio
Pu

fPn

T1 150 - 140 3/4 4.00 3.88 248.0 0.4418 0.19 19.88 0.009 1

T2 140 - 120 3/4 4.00 3.85 246.7 0.4418 0.84 19.88 0.042 1

1 P u  / fPn controls

Top Girt Design Data (Tension)
Section

No.
Elevation

ft

Size L

ft

Lu

ft

Kl/r A

in2

Pu

K

fPn

K

Ratio
Pu

fPn

T1 150 - 140 7/8 4.00 3.88 212.6 0.6013 0.33 27.06 0.012 1

T2 140 - 120 7/8 4.00 3.85 211.4 0.6013 0.80 27.06 0.029 1

1 P u  / fPn controls

Bottom Girt Design Data (Tension)
Section

No.
Elevation

ft

Size L

ft

Lu

ft

Kl/r A

in2

Pu

K

fPn

K

Ratio
Pu

fPn

T1 150 - 140 7/8 4.00 3.88 212.6 0.6013 0.82 27.06 0.030 1

T2 140 - 120 7/8 4.00 3.85 211.4 0.6013 0.78 27.06 0.029 1
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Section
No.

Elevation

ft

Size L

ft

Lu

ft

Kl/r A

in2

Pu

K

fPn

K

Ratio
Pu

fPn

1 P u  / fPn controls

Section Capacity Table
Section

No.
Elevation

ft
Component

Type
Size Critical

Element
P
K

øPallow

K
%

Capacity
Pass
Fail

T1 150 - 140 Leg 1 1/2 3 -11.57 54.24 21.3 Pass
T2 140 - 120 Leg 1 3/4 39 -44.78 79.26 56.5 Pass
T3 120 - 100 Leg #12ZG - 1.25'' - 1.00'' conn.

(Pirod 207628)
103 -75.81 142.87 53.1 Pass

T4 100 - 80 Leg #12ZG - 1.25'' - 1.00'' conn.
(Pirod 207628)

118 -108.52 142.87 76.0 Pass

T5 80 - 60 Leg #12ZG - 1.50'' - 1.00'' conn.
(Pirod 207629)

133 -137.43 245.62 56.0 Pass

T6 60 - 40 Leg #12ZG - 1.50'' - 1.00'' conn.
(Pirod 207629)

148 -163.70 245.62 66.6 Pass

T7 40 - 20 Leg #12ZG - 1.50'' - 1.00'' conn.
(Pirod 207629)

163 -188.13 245.62 76.6 Pass

T8 20 - 0 Leg #12ZG - 1.75'' - 1.00'' conn.
(Pirod 195557)

178 -211.44 345.60 61.2 Pass

T1 150 - 140 Diagonal 5/8 14 -2.28 2.93 77.7 Pass
T2 140 - 120 Diagonal 3/4 50 -3.62 5.98 60.5 Pass
T3 120 - 100 Diagonal L2 1/2x2 1/2x3/16 114 -7.73 18.03 42.9

57.7 (b)
Pass

T4 100 - 80 Diagonal L2 1/2x2 1/2x3/16 123 -6.08 13.67 44.5
46.3 (b)

Pass

T5 80 - 60 Diagonal L2 1/2x2 1/2x3/16 138 -5.78 10.83 53.4 Pass
T6 60 - 40 Diagonal L2 1/2x2 1/2x3/16 153 -5.90 8.66 68.2 Pass
T7 40 - 20 Diagonal L2 1/2x2 1/2x3/16 168 -6.14 7.00 87.7 Pass
T8 20 - 0 Diagonal L3x3x3/16 184 -7.41 10.03 73.9 Pass
T1 150 - 140 Horizontal 3/4 23 -0.19 3.31 5.7 Pass
T2 140 - 120 Horizontal 3/4 59 -0.76 3.35 22.6 Pass
T1 150 - 140 Top Girt 7/8 4 -0.37 6.14 6.1 Pass
T2 140 - 120 Top Girt 7/8 41 -0.78 6.20 12.5 Pass
T1 150 - 140 Bottom Girt 7/8 8 -0.76 6.14 12.4 Pass
T2 140 - 120 Bottom Girt 7/8 44 -0.78 6.20 12.5 Pass

Summary
Leg (T7) 76.6 Pass
Diagonal

(T7)
87.7 Pass

Horizontal
(T2)

22.6 Pass

Top Girt
(T2)

12.5 Pass

Bottom Girt
(T2)

12.5 Pass

Bolt Checks 57.7 Pass
RATING = 87.7 Pass
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Pier and Mat Foundation Analysis:

Input Data:

Tower Data

Overturning Moment = OM 2904 ft× kips×:= (User Input from tnxTower)

Shear Force = St 33 kip×:= (User Input from tnxTower)

Axial Force = WTt 26 kip×:= (User Input from tnxTower)

Max Compression Force = Ct 218 kip×:= (User Input from tnxTower)

Max Uplift Force = Ut 199 kip×:= (User Input from tnxTower)

Tower Height = Ht 150 ft×:= (User Input)

Tower Width = Wt 16 ft×:= (User Input)

Tower Position on Foundation (1=offset, 2=centered) = Post 1:= (User Input)

Footing Data:

Overall Depth of Footing = Df 4.5 ft×:= (User Input)

Length of Pier = Lp 3.5 ft×:= (User Input)

Extension of Pier Above Grade = Lpag 0.5 ft×:= (User Input)

Diameter of Pier = dp 3.5 ft×:= (User Input)

Thickness of Footing = Tf 1.5 ft×:= (User Input)

Width of Footing = Wf 24.0 ft×:= (User Input)

Material Properties:

Concrete Compressive Strength = fc 4000 psi×:= (User Input)

Steel Reinforcment Yield Strength = fy 60000 psi×:= (User Input)

Internal Friction Angle of Soil = Φs 30 deg×:= (User Input)

Allowable Soil Bearing Capacity = qs 12000 psf×:= (User Input)

Unit Weight of Soil = γsoil 120 pcf×:= (User Input)

Unit Weight of Concrete = γconc 150 pcf×:= (User Input)

Foundation Bouyancy = Bouyancy 0:= (User Input) (Yes=1 / No=0)

Depth to Neglect = n 0 ft×:= (User Input)

Cohesion of Clay Type Soil = c 0 ksf×:= (User Input) (Use 0 for Sandy Soil)

Seismic Zone Factor = Z 2:= (User Input) (UBC-1997 Fig 23-2)

Coefficient of Friction Between Concrete = μ 0.45:= (User Input)

3 Pier and Pad Foundation.xmcd.xmcd Page 3.4-1
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Pier Reinforcement:

Bar Size = BSpier 6:= (User Input)

Bar Diameter = dbpier 0.75 in×:= (User Input)

Number of Bars = NBpier 16:= (User Input)

Clear Cover of Reinforcement = Cvrpier 3 in×:= (User Input)

Reinforcement Location Factor = αpier 1.0:= (User Input) (ACI-2008 12.2.4)

Coating Factor = βpier 1.0:= (User Input) (ACI-2008 12.2.4)

Concrete Strength Factor = λpier 1.0:= (User Input) (ACI-2008 12.2.4)

Reinforcement Size Factor = γpier 1.0:= (User Input) (ACI-2008 12.2.4)

Diameter of Tie = dTie 0.5 in×:= (User Input)

Pad Reinforcement:

Bar Size = BStop 8:= (User Input) (Top of Pad)

Bar Diameter = dbtop 1.0 in×:= (User Input) (Top of Pad)

Number of Bars = NBtop 34:= (User Input) (Top of Pad)

Bar Size = BSbot 8:= (User Input) (Bottom of Pad)

Bar Diameter = dbbot 1.000 in×:= (User Input) (Bottom of Pad)

Number of Bars = NBbot 34:= (User Input) (Bottom of Pad)

Clear Cover of Reinforcement = Cvrpad 3.0 in×:= (User Input)

Reinforcement Location Factor = αpad 1.0:= (User Input) (ACI-2008 12.2.4)

Coating Factor = βpad 1.0:= (User Input) (ACI-2008 12.2.4)

Concrete Strength Factor = λpad 1.0:= (User Input) (ACI-2008 12.2.4)

Reinforcement Size Factor = γpad 1.0:= (User Input) (ACI-2008 12.2.4)

Calculated Factors:

Pier Reinforcement Bar Area = Abpier
π dbpier

2
×

4
0.442 in

2
×=:=

Pad Top Reinforcement Bar Area = Abtop
π dbtop

2
×

4
0.785 in

2
×=:=

Pad Bottom Reinforcement Bar Area = Abbot
π dbbot

2
×

4
0.785 in

2
×=:=

Coefficient of Lateral Soil Pressure = Kp
1 sin Φs( )+

1 sin Φs( )-
3=:=

Load Factor = LF 1:=

3 Pier and Pad Foundation.xmcd.xmcd Page 3.4-2
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Stability of Footing:

Adjusted Concrete Unit Weight = γc if Bouyancy 1= γconc 62.4pcf-, γconc, ( ) 150 pcf×=:=

Adjusted Soil Unit Weight = γs if Bouyancy 1= γsoil 62.4pcf-, γsoil, ( ) 120 pcf×=:=

Passive Pressure = Ppn Kp γs× n× c 2× Kp×+ 0 ksf×=:=

Ppt Kp γs× Df Tf-( )× c 2× Kp×+ 1.08 ksf×=:=

Ptop if n Df Tf-( )< Ppt, Ppn, éë ùû 1.08 ksf×=:=

Pbot Kp γs× Df× c 2× Kp×+ 1.62 ksf×=:=

Pave
Ptop Pbot+

2
1.35 ksf×=:=

Tp if n Df Tf-( )< Tf, Df n-( ), éë ùû 1.5 ft×=:=

Ap Wf Tp× 36 ft
2

×=:=

Ultimate Shear = Su Pave Ap× 48.6 kip×=:=

Weight of Concrete = WTc Wf
2

Tf×æ
è

ö
ø 3( )

dp
2
π×

4
Lp

æç
ç
è

ö÷
÷
ø

×+

éê
ê
ë

ùú
ú
û
γc× 144.753 kip×=:=

Weight of Soil Above Footing = WTs1 Wf
2

3( )
dp

2
π×

4

æç
ç
è

ö÷
÷
ø

×-

éê
ê
ë

ùú
ú
û

Lp Lpag- n-( )×

éê
ê
ë

ùú
ú
û
γs× 196.97 kip×=:=

Tower Offset = Xt1
Wf
2

Wt cos 30 deg×( )×( )
2

-
é
ê
ë

ù
ú
û

:= Xt2
Wf
2

Wt cos 30 deg×( )×( )
3

-:=

Xt if Post 1= Xt1, Xt2, ( ) 5.072=:=

Xoff2 0:=

Xoff1
Wf
2

Wt cos 30 deg×( )×( )
3

Xt+
é
ê
ë

ù
ú
û

- 2.309=:=

Xoff if Post 1= Xoff1, Xoff2, ( ):= Xoff 2.309 ft×=

Total Weight = WTtot 0.9WTc 0.75WTs1+ 278 kip×=:=

Resisting Moment = Mr WTtot( )
Wf
2

× 0.9WTt
Wf
2

Xoff-
æ
ç
è

ö
÷
ø

×+ 0.75 Su
Tp
3

×
æ
ç
è

ö
÷
ø

+ 3581 kip ft××=:=

Overturning Moment = Mot OM St Lp Tf+( )×+ 3069 kip ft××=:=

Factor of Safety Actual = FS
Mr
Mot

1.17=:=

Factor of Safety Required = FSreq 1:= OverTurning_Moment_Check if FS FSreq³ "Okay", "No Good", ( ):=

OverTurning_Moment_Check "Okay"=
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Subject:

Location:

Rev. 3: 8/17/23

FOUNDATION ANALYSIS

Killingly, CT

Prepared by: T.J.L. Checked by: C.F.C.
Job No. 22017.02

Shear Capacity in Pier:

Shear Resistance of Pier = Sp
Pave Ap× μ WTtot×+

FSreq
173.702 kips×=:=

Shear_Check if Sp St> "Okay", "No Good", ( ):=

Shear_Check "Okay"=

Bearing Pressure Caused by Footing:

Total Load = Loadtot WTc WTs1+ WTt+ 368 kip×=:=

Area of the Mat = Amat Wf
2

576=:=

Section Modulus of Mat = S
Wf

3

6
2304 ft

3
×=:=

Maximum Pressure in Mat = Pmax
Loadtot
Amat

Mot
S

+ 1.97 ksf×=:=

Max_Pressure_Check if Pmax 0.75qs< "Okay", "No Good", ( ):=

Max_Pressure_Check "Okay"=

Minimum Pressure in Mat = Pmin
Loadtot
Amat

Mot
S

- 0.694- ksf×=:=

Min_Pressure_Check if Pmin 0³( ) Pmin 0.75qs<( )× "Okay", "No Good", éë ùû:=

Min_Pressure_Check "No Good"=

Distance to Resultant of Pressure Distribution = Xp
Pmax

Pmax Pmin-

Wf

1
3

× 5.917=:=

Distance to Kern = Xk
Wf
6

4=:= Since Resultant Force is Not in Kern, Area to
which Pressure is Applied Must be Reduced.

Eccentricity = e
Mot

Loadtot
8.346=:=

Adjusted Soil Pressure = Pa
2 Loadtot×

3 Wf×
Wf
2

e-
æ
ç
è

ö
÷
ø

×

2.795 ksf×=:=

qadj if Pmin 0< Pa, Pmax, ( ) 2.795 ksf×=:=

Pressure_Check if qadj 0.75qs< "Okay", "No Good", ( ):=

Pressure_Check "Okay"=
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Subject:

Location:

Rev. 3: 8/17/23

FOUNDATION ANALYSIS

Killingly, CT

Prepared by: T.J.L. Checked by: C.F.C.
Job No. 22017.02

Concrete Bearing Capacity:

Strength Reduction Factor = Φc 0.65:= (ACI-2008 9.3.2.2)

Bearing Strength Between Pier and Pad = Pb Φc 0.85× fc×
π dp

2
×

4
× 3.062 10

3
´ kips×=:= (ACI-2008 10.14)

Bearing_Check if Pb LF Ct×> "Okay", "No Good", ( ):=

Bearing_Check "Okay"=

Shear Strength of Concrete:

Beam Shear: (Critical section located at a distance d from
the face of Pier) (ACI 11.3.1.1)

ϕc 0.85:= (ACI 9.3.2.5)

d Tf Cvrpad- dbbot- 14 in×=:=

FL LF
Ct

Wf
2

× 0.378 ksf×=:=

Vreq FL Xt .5 dp×- d-( )× Wf× 19.576 kips×=:=

VAvail ϕc 2× fc psi×× Wf× d× 434 kip×=:= (ACI-2008 11.2.1.1)

Beam_Shear_Check if Vreq VAvail< "Okay", "No Good", ( ):=

Beam_Shear_Check "Okay"=

Punching Shear: (Critical Section Located at a distance of d/2
from the face of pier) (ACI 11.11.1.2)

Critical Perimeter of Punching Shear = bo dp d+( ) π× 14.7=:=

Area Included Inside Perimeter = Abo
π dp d+( )2×

4
17.1=:=

Required Shear Strength = Vreq FL Wf
2

Abo-æ
è

ö
ø× 212 kips×=:=

Available Shear Strength = VAvail ϕc 4× fc psi×× bo× d× 529.6 kip×=:= (ACI-2008 11.11.2.1)

Punching_Shear_Check if Vreq VAvail< "Okay", "No Good", ( ):=

Punching_Shear_Check "Okay"=
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Subject:

Location:

Rev. 3: 8/17/23

FOUNDATION ANALYSIS

Killingly, CT

Prepared by: T.J.L. Checked by: C.F.C.
Job No. 22017.02

Steel Reinforcement in Pad:

Required Reinforcement for Bending:

Strength Reduction Factor = ϕm .90:= (ACI-2008 9.3.2.1)

Maximum Moment in Pad = Mmax 630 kip× ft×:= (User Input)

Design Moment = Mn
LF Mmax×

ϕm
700 kips ft××=:=

β 0.85 2500 psi× fc£ 4000 psi×£if

0.65 fc 8000 psi×>if

0.85

fc
psi

4000-
æ
ç
è

ö
÷
ø

1000

é
ê
ê
ë

ù
ú
ú
û

0.5×-

é
ê
ê
ë

ù
ú
ú
û

é
ê
ê
ë

ù
ú
ú
û

otherwise

0.85=:=

(ACI-200810.2.7.3)

beff Wt cos 30 deg×( )× dp+ 208.277 in×=:=

As
Mn
fy d×( ) 10 in

2
×=:=

a
As fy×

β fc× beff×
0.847 in×=:=

As
Mn

fy d
a
2

-æç
è

ö÷
ø

×

10.312 in
2

×=:=

ρ
As

beff d×
0.04244 in×=:=
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Subject:

Location:

Rev. 3: 8/17/23

FOUNDATION ANALYSIS

Killingly, CT

Prepared by: T.J.L. Checked by: C.F.C.
Job No. 22017.02

Required Reinforcement for Temperature and Shrinkage:

ρsh .0018 fy 60000 psi×³if

.0020 otherwise

0.0018=:=
(ACI -2008 7.12.2.1)

Check Bottom Bars:
As if ρ ρsh³ As, ρsh

beff
2

× d×, 
æ
ç
è

ö
÷
ø

10.3 in
2

×=:=

Asprov Abbot NBbot× 26.7 in
2

×=:=

Pad_Reinforcement_Bot if Asprov As> "Okay", "No Good", ( ):=

Pad_Reinforcement_Bot "Okay"=

Check top Bars:

As if ρ ρsh³ As, ρsh
beff
2

× d×, 
æ
ç
è

ö
÷
ø

10.3 in
2

×=:=

Asprov Abtop NBtop× 26.7 in
2

×=:=

Pad_Reinforcement_Top if Asprov As> "Okay", "No Good", ( ):=

Pad_Reinforcement_Top "Okay"=

Developement Length Pad Reinforcement:

Bar Spacing = BsPad
Wf 2 Cvrpad×- NBbot dbbot×-

NBbot 1-
7.52 in×=:=

Spacing or Cover Dimension = c if Cvrpad
BsPad

2
< Cvrpad, 

BsPad
2

, 
æ
ç
è

ö
÷
ø

3 in×=:=

Transverse Reinforcement Index = ktr 0:= (ACI-2008 12.2.3)

Ldbt
3 fy× αpad βpad× γpad× λpad×

40 fc psi××
c ktr+

dbbot
×

dbbot× 23.7 in×=:=

Minimum Development Length = Ldbmin 12 in×:= (ACI-2008 12.2.1)

LdbtCheck if Ldbt Ldbmin³ "Use L.dbt", "Use L.dbmin", ( ) "Use L.dbt"=:=

Available Length in Pad = LPad
Wf
2

Wt
2

- Cvrpad- 45 in×=:=

Lpad_Check if LPad Ldbt> "Okay", "No Good", ( ):=

Lpad_Check "Okay"=
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Subject:

Location:

Rev. 3: 8/17/23

FOUNDATION ANALYSIS

Killingly, CT

Prepared by: T.J.L. Checked by: C.F.C.
Job No. 22017.02

Steel Reinforcement in Pier:

Area of Pier = Ap
π dp

2
×

4
1385.44 in2

×=:=

Asmin 0.01 0.5× Ap× 6.93 in2
×=:= (ACI-2008 10.8.4 & 10.9.1)

Asprov NBpier Abpier× 7.07 in2
×=:=

Steel_Area_Check if Asprov Asmin> "Okay", "No Good", ( ):=

Steel_Area_Check "Okay"=

Bar Spacing In Pier = BsPier
dp π×

NBpier
dbpier- 7.497 in×=:=

Diameter of Reinforcement Cage = Diamcage dp 2 Cvrpier×- 36 in×=:=

Maximum Moment in Pier = Mp St Lp( )× LF× 1386 in kips××=:=

Pier Check evaluated from outside program and results are listed below;

D N n Pu Mxu( ) dp 12× NBpier BSpier
Ct 1.333×

kips

Mp
in kips×

æ
ç
è

ö
÷
ø

:=

D N n Pu Mxu( ) 42 16 6 290.594 1.386 103
´æè öø=

ϕPn ϕMxn fsp ρ( ) 0 0 0 0( ):=

ϕPn ϕMxn fsp ρ( ) ϕP'n D N, n, Pu, Mxu, ( )T:=

ϕPn ϕMxn fsp ρ( ) 2.032 103
´ 9.693 103

´ 22.277- 5.081 10 3-
´æè öø=

Axial_Load_Check if ϕPn Pu³ "Okay", "No Good", ( ):=

Axial_Load_Check "Okay"=

Bending_Check if ϕMxn Mxu³ "Okay", "No Good", ( ):=

Bending_Check "Okay"=
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Subject:

Location:

Rev. 3: 8/17/23

FOUNDATION ANALYSIS

Killingly, CT

Prepared by: T.J.L. Checked by: C.F.C.
Job No. 22017.02

Development Length Pier Reinforcement:

Available Length in Foundation:

Lpier Lp Cvrpier- 39 in×=:=

Lpad Tf Cvrpad- 15 in×=:=

Tension: (ACI-2008 12.2.3)

Spacing or Cover Dimension = c if Cvrpier
BsPier

2
< Cvrpier, 

BsPier
2

, 
æ
ç
è

ö
÷
ø

3 in×=:=

Transverse Reinforcement = ktr 0:= (ACI-2008 12.2.3)

Ldbt
3 fy× αpier βpier× γpier× λpier×

40 fc psi××
c ktr+

dbpier

æ
ç
è

ö
÷
ø

×

dbpier× 13.34 in×=:=

Minimum Development Length = Ldh
1200 dbpier×

fc
psi

.7× 9.961 in×=:= (ACI 12.2.1)

Pier reinforcement bars are standard 90 degree hooks
and therefore developement in the pad is computed
as follows:

Ldb max Ldbt Ldbmin, ( ) 13.341 in×=:=

Ltension_Check if Lpier Lpad+ Ldbt> "Okay", "No Good", ( ):=

Ltension_Check "Okay"=

Compression: (ACI-2008 12.3.2)

Ldbc1
.02 dbpier× fy×

fc psi×
14.23 in×=:=

Ldbmin 0.0003
in

2

lb
× dbpier fy×( )× 13.5 in×=:=

Ldbc if Ldbc1 Ldbmin³ Ldbc1, Ldbmin, ( ) 14.23 in×=:=

Lcompression_Check if Lpier Lpad+ Ldbc> "Okay", "No Good", ( ):=

Lcompression_Check "Okay"=
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|RFDS

NORTHEAST > North East > New England > New England West > KILLINGLY EAST CT

RF Submit by: Stevens, Wesley - wesley.stevens@verizonwireless.com - 3/27/2023, 10:55:38 AM

EE Submit by: , - -

Project Details
FUZE Project ID: 16999208

Project Name: KILLINGLY EAST CT
Project Alt Name: KILLINGLY EAST CT - MKT 64 - MCR

Project Type: Initial Build
Modification Type:

Designed Sector Carrier 4G: 17
Designed Sector Carrier 5G: 3

Additional Sector Carrier 4G: N/A
Additional Sector Carrier 5G: N/A

FP Solution Type & Tech Type: MCR;4G_700,4G_850,4G_AWS,4G_PCS,5G_L-
Sub6

Carrier Aggregation: false
MPT Id:

eCIP-0: false
Suffix: Rev2_20230809

Location Information
Site ID: 617359992

E-NodeB ID: 0649402,064247
MDG Location ID: 5000917380

PSLC: 780562
Switch Name:

Tower Owner:

Tower Type: Self Support (Lattice Tower)
Site Type: MACRO

Site Sub Type: TRADITIONAL
Street Address: 1249 Hartford Pike

City: Killingly
State: CT

Zip Code: 06243
County: Windham

Latitude: 41.845389 / 41° 50' 43.4004" N
Longitude: -71.828167 / 71° 49' 41.4012" W

RFDS Project Scope: New Build Macro
700/AWS/PCS/850/C-Band
side-by-side JAHH-65B antennas
64T C-Band MMUs
Need Diplexers for 700/850

Rev2_20230809: updated RRH models / C-Band MMU model
Rev1_20230327: updated RRH models to ORAN
Rev0_20221114: initial design

Proprietary and Confidential. Not for disclosure outside of Verizon. Page 1 of 9



Antenna Summary

Added

Removed

Retained

700 850 1900 AWS L-Sub6 Make Model Centerline Tip Height Azimuth RET 4xRx Inst. Type Quantity Item ID

5G Samsung MT6413-77A 120 121.2

0(0001)

180(0002)

270(0003)

false PHYSICAL 3

LTE
LTE

5G
LTE LTE COMMSCOPE JAHH-65B-R3B 120 123

0(0001)

0(01)

180(0002)

180(02)

270(0003)

270(03)

false PHYSICAL 6 000000001900055848

700 850 1900 AWS L-Sub6 Make Model Centerline Tip Height Azimuth RET 4xRx Inst. Type Quantity Item ID

No data available.

700 850 1900 AWS L-Sub6 Make Model Centerline Tip Height Azimuth RET 4xRx Inst. Type Quantity Item ID

No data available.

Added: 9 Removed: 0 Retained: 0
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Equipment Summary

Added

Removed

Retained

Equipment Type Location 700 850 1900 AWS L-Sub6 Make Model Cable Length Cable Size Install Type Quantity Item ID

RRU Tower LTE LTE Samsung
B2/B66A RRH ORAN

(RF4439d-25A)
PHYSICAL 3

RRU Tower 5G Samsung MT6413-77A PHYSICAL 3

RRU Tower LTE
LTE

5G
Samsung RF4461d-13A PHYSICAL 3

Diplexer Tower Commscope CBC78T-DS-43-2X PHYSICAL 3 000000001900084515

Mount Tower Commscope BSAMNT-SBS-2-2 PHYSICAL 3 000000001900059634

Equipment Type Location 700 850 1900 AWS L-Sub6 Make Model Cable Length Cable Size Install Type Quantity Item ID

No data available.

Equipment Type Location 700 850 1900 AWS L-Sub6 Make Model Cable Length Cable Size Install Type Quantity Item ID

No data available.
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Service Info
700 MHz LTE

Sector
Azimuth

Cell / ENode B ID
Antenna Model

Antenna Make
Antenna Centerline(Ft)

Mechanical Down-Tilt(Deg.)
Electrical Down-Tilt

Tip Height
Regulatory Power

DLEARFCN

Channel Bandwidth(MHz)
Total ERP (W)

TMA Make
TMA Model

RRU Make
RRU Model

Number of Tx, Rx Lines
Position

Transmitter Id
Source

CAND

01
0

064247
JAHH-65B-R3B

COMMSCOPE
120
0
2

123
71.71
5230

10
645.36

Samsung
RF4461d-13A

4,4

15347835
ATOLL_API

02
180

064247
JAHH-65B-R3B

COMMSCOPE
120
0
2

123
71.71
5230

10
645.36

Samsung
RF4461d-13A

4,4

15347836
ATOLL_API

03
270

064247
JAHH-65B-R3B

COMMSCOPE
120
0
2

123
71.71
5230

10
645.36

Samsung
RF4461d-13A

4,4

15347837
ATOLL_API

850 MHz LTE
Sector

Azimuth
Cell / ENode B ID

Antenna Model

Antenna Make
Antenna Centerline(Ft)

Mechanical Down-Tilt(Deg.)
Electrical Down-Tilt

Tip Height
Regulatory Power

DLEARFCN

Channel Bandwidth(MHz)
Total ERP (W)

TMA Make
TMA Model

RRU Make
RRU Model

Number of Tx, Rx Lines
Position

Transmitter Id
Source

CAND

01
0

064247
JAHH-65B-R3B

COMMSCOPE
120
0
8

123
246.95
2450

10
555.65

Samsung
RF4461d-13A

4,4

15347928
ATOLL_API

02
180

064247
JAHH-65B-R3B

COMMSCOPE
120
0
8

123
246.95
2450

10
555.65

Samsung
RF4461d-13A

4,4

15347929
ATOLL_API

03
270

064247
JAHH-65B-R3B

COMMSCOPE
120
0
8

123
246.95
2450

10
555.65

Samsung
RF4461d-13A

4,4

15347930
ATOLL_API

Proprietary and Confidential. Not for disclosure outside of Verizon. Page 4 of 9



850 MHz 5GNR
Sector

Azimuth
Cell / ENode B ID

Antenna Model

Antenna Make
Antenna Centerline(Ft)

Mechanical Down-Tilt(Deg.)
Electrical Down-Tilt

Tip Height
Regulatory Power

DLEARFCN

Channel Bandwidth(MHz)
Total ERP (W)

TMA Make
TMA Model

RRU Make
RRU Model

Number of Tx, Rx Lines
Position

Transmitter Id
Source

CAND

0001
0

0649402
JAHH-65B-R3B

COMMSCOPE
120
0
8

123
246.95
2450

10
555.65

Samsung
RF4461d-13A

4,4

15347928
ATOLL_API

0002
180

0649402
JAHH-65B-R3B

COMMSCOPE
120
0
8

123
246.95
2450

10
555.65

Samsung
RF4461d-13A

4,4

15347929
ATOLL_API

0003
270

0649402
JAHH-65B-R3B

COMMSCOPE
120
0
8

123
246.95
2450

10
555.65

Samsung
RF4461d-13A

4,4

15347930
ATOLL_API

1900 MHz LTE
Sector

Azimuth
Cell / ENode B ID

Antenna Model

Antenna Make
Antenna Centerline(Ft)

Mechanical Down-Tilt(Deg.)
Electrical Down-Tilt

Tip Height
Regulatory Power

DLEARFCN

Channel Bandwidth(MHz)
Total ERP (W)

TMA Make
TMA Model

RRU Make
RRU Model

Number of Tx, Rx Lines
Position

Transmitter Id
Source

CAND

01
0

064247
JAHH-65B-R3B

COMMSCOPE
120
0
0

123
201.13
1075

15
1655.01

Samsung
B2/B66A RRH ORAN (RF4439d-25A)

4,4

15347925
ATOLL_API

02
180

064247
JAHH-65B-R3B

COMMSCOPE
120
0
0

123
201.13
1075

15
1655.01

Samsung
B2/B66A RRH ORAN (RF4439d-25A)

4,4

15347926
ATOLL_API

03
270

064247
JAHH-65B-R3B

COMMSCOPE
120
0
0

123
201.13
1075

15
1655.01

Samsung
B2/B66A RRH ORAN (RF4439d-25A)

4,4

15347927
ATOLL_API
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2100 MHz LTE
Sector

Azimuth
Cell / ENode B ID

Antenna Model

Antenna Make
Antenna Centerline(Ft)

Mechanical Down-Tilt(Deg.)
Electrical Down-Tilt

Tip Height
Regulatory Power

DLEARFCN

Channel Bandwidth(MHz)
Total ERP (W)

TMA Make
TMA Model

RRU Make
RRU Model

Number of Tx, Rx Lines
Position

Transmitter Id
Source

CAND

01
0

064247
JAHH-65B-R3B

COMMSCOPE
120
0
0

123
152.24
2050

20
1670.32

Samsung
B2/B66A RRH ORAN (RF4439d-25A)

4,4

15347922
ATOLL_API

02
180

064247
JAHH-65B-R3B

COMMSCOPE
120
0
0

123
152.24
2050

20
1670.32

Samsung
B2/B66A RRH ORAN (RF4439d-25A)

4,4

15347923
ATOLL_API

03
270

064247
JAHH-65B-R3B

COMMSCOPE
120
0
0

123
152.24
2050

20
1670.32

Samsung
B2/B66A RRH ORAN (RF4439d-25A)

4,4

15347924
ATOLL_API

nL-Sub6
Sector

Azimuth
Cell / ENode B ID

Antenna Model

Antenna Make
Antenna Centerline(Ft)

Mechanical Down-Tilt(Deg.)
Electrical Down-Tilt

Tip Height
Regulatory Power

DLEARFCN

Channel Bandwidth(MHz)
Total ERP (W)

TMA Make
TMA Model

RRU Make
RRU Model

Number of Tx, Rx Lines
Position

Transmitter Id
Source

CAND

0001
0

0649402
MT6413-77A

Samsung
120
0
1

121.2
942.16

648672, 655324

60
32734.07

Samsung
MT6413-77A

2,2

15347931
ATOLL_API

0002
180

0649402
MT6413-77A

Samsung
120
0
1

121.2
942.16

648672, 655324

60
32734.07

Samsung
MT6413-77A

2,2

15347932
ATOLL_API

0003
270

0649402
MT6413-77A

Samsung
120
0
1

121.2
942.16

648672, 655324

60
32734.07

Samsung
MT6413-77A

2,2

15347933
ATOLL_API

Service Comments
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Callsigns Per Antenna

Sector Antenna Make Antenna Model Ant CL
Height AGL

Tip
Height

Azimuth
(TN)

Elec
Tilt

Mech
Tilt

Gain Beam
Width

Regulatory
Power

Callsigns

700 850 1900 2100 28 GHz 31 GHz 39 GHz

0002 Samsung MT6413-77A 120 121.2 180 1 0 23.15 105 942.16

01 COMMSCOPE JAHH-65B-R3B 120 123 0 0 0 15.678 63 201.13

KNLH263

WQDU931

WQEM954

01 COMMSCOPE JAHH-65B-R3B 120 123 0 2 0 12.258 67 71.71 WQJQ689

02 COMMSCOPE JAHH-65B-R3B 120 123 180 2 0 12.258 67 71.71 WQJQ689

0001 Samsung MT6413-77A 120 121.2 0 1 0 23.15 105 942.16

0003 Samsung MT6413-77A 120 121.2 270 1 0 23.15 105 942.16

0002 COMMSCOPE JAHH-65B-R3B 120 123 180 8 0 12.748 65
246.95 -

PSD
KNKN862

02 COMMSCOPE JAHH-65B-R3B 120 123 180 0 0 15.678 63 201.13

KNLH263

WQDU931

WQEM954

03 COMMSCOPE JAHH-65B-R3B 120 123 270 8 0 12.748 65
246.95 -

PSD
KNKN862

0003 COMMSCOPE JAHH-65B-R3B 120 123 270 8 0 12.748 65
246.95 -

PSD
KNKN862

0001 COMMSCOPE JAHH-65B-R3B 120 123 0 8 0 12.748 65
246.95 -

PSD
KNKN862

03 COMMSCOPE JAHH-65B-R3B 120 123 270 0 0 15.868 65 152.24
WQGA906

WQGD529

0001 Samsung MT6413-77A 120 121.2 0 1 0 23.15 105 942.16

02 COMMSCOPE JAHH-65B-R3B 120 123 180 0 0 15.868 65 152.24
WQGA906

WQGD529

03 COMMSCOPE JAHH-65B-R3B 120 123 270 2 0 12.258 67 71.71 WQJQ689

0002 Samsung MT6413-77A 120 121.2 180 1 0 23.15 105 942.16

02 COMMSCOPE JAHH-65B-R3B 120 123 180 8 0 12.748 65
246.95 -

PSD
KNKN862

01 COMMSCOPE JAHH-65B-R3B 120 123 0 8 0 12.748 65
246.95 -

PSD
KNKN862

0003 Samsung MT6413-77A 120 121.2 270 1 0 23.15 105 942.16

03 COMMSCOPE JAHH-65B-R3B 120 123 270 0 0 15.678 63 201.13

KNLH263

WQDU931

WQEM954

01 COMMSCOPE JAHH-65B-R3B 120 123 0 0 0 15.868 65 152.24
WQGA906

WQGD529
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Callsigns

Callsign Market Radio
Code

Market
Number

Block State County Licensee
Name

Wholly
Owned

Total
MHZ

Freq
Range 1

Freq
Range 2

Freq
Range 3

Freq
Range 4

Regulatory
Power

Threshold
(W)

POPs
/Sq Mi

Status Action Approved
for
Insvc

KNLH263
New London-
Norwich, CT

CW BTA319 F 9015 Windham Cellco Partnership Yes 10.000
1890.000-
1895.000

1970.000-
1975.000

.000-.000 .000-.000 201.13 1640 226.98 Active added Yes

WRNE588 New York, NY PM PEA001 B3 9015 Windham Cellco Partnership Yes 20.000
3840.000-
3860.000

.000-.000 .000-.000 .000-.000 942.16 1640 226.98 Active added Yes

WQGD529
Connecticut 2 -
Windham

AW CMA358 A 9015 Windham Cellco Partnership Yes 20.000
1710.000-
1720.000

2110.000-
2120.000

.000-.000 .000-.000 152.24 1640 226.98 Active added Yes

WRNE586 New York, NY PM PEA001 B1 9015 Windham Cellco Partnership Yes 20.000
3800.000-
3820.000

.000-.000 .000-.000 .000-.000 942.16 1640 226.98 Active added Yes

WRHD610 New York, NY UU PEA001 M10 9015 Windham Cellco Partnership Yes 100.000
38500.000-

38600.000
.000-.000 .000-.000 .000-.000 0 226.98 Active Yes

WRHD618 New York, NY UU PEA001 M9 9015 Windham Cellco Partnership Yes 100.000
38400.000-

38500.000
.000-.000 .000-.000 .000-.000 0 226.98 Active Yes

WQJQ689 Northeast WU REA001 C 9015 Windham Cellco Partnership Yes 22.000
746.000-
757.000

776.000-
787.000

.000-.000 .000-.000 71.71 1000 226.98 Active added Yes

WRHD611 New York, NY UU PEA001 M2 9015 Windham Cellco Partnership Yes 100.000
37700.000-

37800.000
.000-.000 .000-.000 .000-.000 0 226.98 Active Yes

WQDU931
New London-
Norwich, CT

CW BTA319 C 9015 Windham Cellco Partnership Yes 10.000
1900.000-
1905.000

1980.000-
1985.000

.000-.000 .000-.000 201.13 1640 226.98 Active added Yes

WRNE585 New York, NY PM PEA001 A5 9015 Windham Cellco Partnership Yes 20.000
3780.000-

3800.000
.000-.000 .000-.000 .000-.000 1640 226.98 Active Yes

WRNE582 New York, NY PM PEA001 A2 9015 Windham Cellco Partnership Yes 20.000
3720.000-
3740.000

.000-.000 .000-.000 .000-.000 942.16 1640 226.98 Active added Yes

WQGA906
New York-No. New
Jer.-Long Island,
NY-NJ-CT-PA-MA-

AW BEA010 B 9015 Windham Cellco Partnership Yes 20.000
1720.000-
1730.000

2120.000-
2130.000

.000-.000 .000-.000 152.24 1640 226.98 Active added Yes

WRHD619 New York, NY UU PEA001 N1 9015 Windham Cellco Partnership Yes 100.000
38600.000-

38700.000
.000-.000 .000-.000 .000-.000 0 226.98 Active Yes

WRHD609 New York, NY UU PEA001 M1 9015 Windham Cellco Partnership Yes 100.000
37600.000-

37700.000
.000-.000 .000-.000 .000-.000 0 226.98 Active Yes

WRNE584 New York, NY PM PEA001 A4 9015 Windham Cellco Partnership Yes 20.000
3760.000-

3780.000
.000-.000 .000-.000 .000-.000 1640 226.98 Active Yes

WRNE587 New York, NY PM PEA001 B2 9015 Windham Cellco Partnership Yes 20.000
3820.000-
3840.000

.000-.000 .000-.000 .000-.000 942.16 1640 226.98 Active added Yes

WRHD616 New York, NY UU PEA001 M7 9015 Windham Cellco Partnership Yes 100.000
38200.000-

38300.000
.000-.000 .000-.000 .000-.000 0 226.98 Active Yes

WRNE583 New York, NY PM PEA001 A3 9015 Windham Cellco Partnership Yes 20.000
3740.000-
3760.000

.000-.000 .000-.000 .000-.000 942.16 1640 226.98 Active added Yes

WREE837
C09015 - Windham,

CT
UU C09015 L1 9015 Windham Cellco Partnership Yes 425.000

27500.000-

27925.000
.000-.000 .000-.000 .000-.000 0 226.98 Active Yes

WQEM954
New London-
Norwich, CT

CW BTA319 C 9015 Windham Cellco Partnership Yes 10.000
1895.000-
1900.000

1975.000-
1980.000

.000-.000 .000-.000 201.13 1640 226.98 Active added Yes

WRHD615 New York, NY UU PEA001 M6 9015 Windham Cellco Partnership Yes 100.000
38100.000-

38200.000
.000-.000 .000-.000 .000-.000 0 226.98 Active Yes
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WRHD613 New York, NY UU PEA001 M4 9015 Windham Cellco Partnership Yes 100.000
37900.000-

38000.000
.000-.000 .000-.000 .000-.000 0 226.98 Active Yes

WRHD617 New York, NY UU PEA001 M8 9015 Windham Cellco Partnership Yes 100.000
38300.000-

38400.000
.000-.000 .000-.000 .000-.000 0 226.98 Active Yes

WRNE581 New York, NY PM PEA001 A1 9015 Windham Cellco Partnership Yes 20.000
3700.000-
3720.000

.000-.000 .000-.000 .000-.000 942.16 1640 226.98 Active added Yes

KNKN862
Connecticut 2 -
Windham

CL CMA358 A 9015 Windham Cellco Partnership Yes 25.000
824.000-
835.000

869.000-
880.000

845.000-
846.500

890.000-
891.500

246.95 -
PSD

400 226.98 Active added Yes

WRHD614 New York, NY UU PEA001 M5 9015 Windham Cellco Partnership Yes 100.000
38000.000-

38100.000
.000-.000 .000-.000 .000-.000 0 226.98 Active Yes

WREE838
C09015 - Windham,

CT
UU C09015 L2 9015 Windham Cellco Partnership Yes 425.000

27925.000-

28350.000
.000-.000 .000-.000 .000-.000 0 226.98 Active Yes

WRHD612 New York, NY UU PEA001 M3 9015 Windham Cellco Partnership Yes 100.000
37800.000-

37900.000
.000-.000 .000-.000 .000-.000 0 226.98 Active Yes
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August 18, 2023 

Mr. Paul Sagristano 
Airosmith Development 
21 Lyme Street 
Old Lyme, CT 

Re:   Structural Letter ~ Antenna Mount 
Verizon – Site Ref: Killingly East 
1249 Hartford Pike 
Killingly, CT 

Centek Project No. 22017.12 

Dear Mr. Sagristano, 

Centek Engineering, Inc. has reviewed the Verizon antenna installation at the above referenced site. The 
purpose of the review is to determine the structural adequacy of the proposed mount, consisting of three (3) 
V-frame sector mounts (SitePro P/N: VFA12-HD) to support the proposed equipment configuration.  The 
review considered the effects of wind load, dead load and ice load in accordance with the 2021 International 
Building Code as modified by the 2022 Connecticut State Building Code (CTBC) including ASCE 7-16 and 
ANSI/TIA-222-H Structural Standard for Antenna Supporting Structures, Antennas and Small Wind Turbine 
Support Structures”. 

The loads considered in this analysis consist of the following: 

 Verizon: 
V-Frames: Six (6) Commscope JAHH-65B-R3B panel antennas, three (3) Samsung MT6413-77A panel 
antennas, three (3) Samsung RF4439d-25A (B2/B66A) RRHs, three (3) Samsung RF4461d-13A RRHs, 
three (3) Commscope CBC78T-DS-43 diplexers and one (1) OVP Box mounted on three (3) V-Frames 
with a RAD center elevation of 120 ft +/- AGL. 

The antenna mount was analyzed per the requirements of the 2021 International Building Code as 
modified by the 2022 Connecticut State Building Code considering a Ultimate design wind speed of 135 
mph for Killingly as required in Appendix P of the 2022 Connecticut State Building Code.   

Based on our review of the installation, it is our opinion that the subject antenna mount has sufficient 
capacity to support the aforementioned antenna configuration. 

If there are any questions regarding this matter, please feel free to call.  

Respectfully Submitted by:        

   
       
 
Timothy J. Lynn, PE         
Structural Engineer        
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Subject:

Location:

Rev. 2: 8/18/23

TIA-222-H Loads

Killingly, CT

Prepared by: T.J.L. Checked by: C.F.C.
Job No. 22017.12

Development of Design Heights, Exposure Coefficients,
and Velocity Pressures Per TIA-222-H

Wind Speeds

Basic Wind Speed V 135:= mph (User Input - CSBC 2022 Appendix P)
Basic Wind Speed with Ice Vi 50:= mph (User Input - TIA-222-H Annex B)
Basic Wind Speed (Mount) Vm 30:= mph (User Input - TIA-222-H Section 16.3)

Input

Structure Type = Structure_Type Flexible:= (User Input)

Structure Category = SC III:= (User Input)

Exposure Category = Exp C:= (User Input)

Structure Height = h 150:= ft (User Input)

Height to Center of Antennas = zant 120:= ft (User Input)

Radial Ice Thickness = ti 1.0:= in (User Input per Annex B of TIA-222-H)

Radial Ice Density = Id 56.00:= pcf (User Input)

Topograpic Factor = Kzt 1:= (User Input)

Shielding Factor for Appurtenances = Ka 1.0:= (User Input)

Rooftop Wind Speed-up Factor = Ks 1.0:= (User Input)

Ground Elevation Factor = Ke 0.996= (User Input)

Gust Response Factor = GH 1.35= (User Input)

Output

Wind Direction Probability Factor = Kd 0.95:= (Per Table 2-2 of
TIA-222-H)

Importance Factors = Iice 0 SC 1=if

1.00 SC 2=if

1.15 SC 3=if

1.25 SC 4=if

1.15=:= (Per Table 2-3 of
TIA-222-H)

ISeismic 0 SC 1=if

1.00 SC 2=if

1.25 SC 3=if

1.50 SC 4=if

1.25=:=

Kiz
zant
33

æ
ç
è

ö
÷
ø

0.1

1.138=:= tiz ti Iice× Kiz× Kzt
0.35

× 1.308=:=

Velocity Pressure Coefficient Antennas = Kzant 2.01
zant
zg

æ
ç
è

ö
÷
ø

æ
ç
è

ö
÷
ø

2
α

1.315=:=

Velocity Pressure w/o Ice Antennas = qzant 0.00256 Kzt× Ks× Ke× Kd× Kzant× V
2

× 58.034=:=

Velocity Pressure with Ice Antennas = qzice.ant 0.00256 Kzt× Ks× Ke× Kd× Kzant× Vi
2

× 7.961=:=

Velocity Pressure with Ice Antennas = qzm 0.00256 Kzt× Ks× Ke× Kd× Kzant× Vm
2

× 2.866=:=

TIA RevH Load Calculations.xmcd.xmcd Page 1



Subject:

Location:

Rev. 2: 8/18/23

TIA-222-H Loads

Killingly, CT

Prepared by: T.J.L. Checked by: C.F.C.
Job No. 22017.12

Development of Wind & Ice Load on Appurtenances

Appurtenance Data:

Appurtenance Model = Commscope JAHH-65B-R3B

Appurtenance Shape = Flat (User Input)

 Appurtenance Height = Lapp 71.969:= in (User Input)

Appurtenance Width = Wapp 13.78:= in (User Input)

Appurtenance Thickness = Tapp 8.189:= in (User Input)

Appurtenance Weight = WTapp 94:= lbs (User Input)

Number of Appurtenances = Napp 2:= (User Input)

Appurtenance Aspect Ratio = Arapp
Lapp
Wapp

5.2=:=

Appurtenance Force Coefficient = Caapp 1.32=

Wind Load (without ice)

Surface Area for One Appurtenance (Front) = SAappF
Lapp Wapp×

144
6.9=:= sf

Total Appurtenance Wind Force = Fapp qzant GH× Caapp× Ka× SAappF× 713=:= lbs

Surface Area for One Appurtenance (Side) = SAappS
Lapp Tapp×

144
4.1=:= sf

Total Appurtenance Wind Force = Fapp qzant GH× Caapp× Ka× SAappS× 424=:= lbs

Wind Load (with ice)

 Surface Area for One Appurtenance w/ Ice (Front)= SAICEappF
Lapp 2 tiz×+( ) Wapp 2 tiz×+( )×

144
8.5=:= sf

Total Appurtenance Wind Force w/ Ice = Fiapp qzice.ant GH× Caapp× Ka× SAICEappF× 121=:= lbs

 Surface Area for One Appurtenance w/ Ice (Side) = SAICEappS
Lapp 2 tiz×+( ) Tapp 2 tiz×+( )×

144
5.6=:= sf

Total Appurtenance Wind Force w/ Ice = Fiapp qzice.ant GH× Caapp× Ka× SAICEappS× 79=:= lbs

Wind Load (Mount)

Surface Area for One Appurtenance (Front) = SAappF
Lapp Wapp×

144
6.9=:= sf

Total Appurtenance Wind Force = Fapp qzm GH× Caapp× Ka× SAappF× 35=:= lbs

Surface Area for One Appurtenance (Side) = SAappS
Lapp Tapp×

144
4.1=:= sf

Total Appurtenance Wind Force = Fapp qzm GH× Caapp× Ka× SAappS× 21=:= lbs

Gravity Loads (ice only)

Volume of Each Appurtenance = Vapp Lapp Wapp× Tapp× 8121=:= cu in

Volume of Ice on Each Appurtenance = Vice Lapp 2 tiz×+( ) Wapp 2 tiz×+( ) Tapp 2 tiz×+( )× Vapp- 5094=:= cu in

Weight of Ice on Each Appurtenance = WICEapp
Vice
1728

Id× 165=:= lbs

Weight of Ice on All Appurtenances = WICEapp Napp× 330= lbs

TIA RevH Load Calculations.xmcd.xmcd Page 2



Subject:

Location:

Rev. 2: 8/18/23

TIA-222-H Loads

Killingly, CT

Prepared by: T.J.L. Checked by: C.F.C.
Job No. 22017.12

Development of Wind & Ice Load on Appurtenances

Appurtenance Data:

Appurtenance Model = Samsung MT6413-77A

Appurtenance Shape = Flat (User Input)

 Appurtenance Height = Lapp 28.9:= in (User Input)

Appurtenance Width = Wapp 15.75:= in (User Input)

Appurtenance Thickness = Tapp 5.51:= in (User Input)

Appurtenance Weight = WTapp 60:= lbs (User Input)

Number of Appurtenances = Napp 1:= (User Input)

Appurtenance Aspect Ratio = Arapp
Lapp
Wapp

1.8=:=

Appurtenance Force Coefficient = Caapp 1.2=

Wind Load (without ice)

Surface Area for One Appurtenance (Front) = SAappF
Lapp Wapp×

144
3.2=:= sf

Total Appurtenance Wind Force = Fapp qzant GH× Caapp× Ka× SAappF× 297=:= lbs

Surface Area for One Appurtenance (Side) = SAappS
Lapp Tapp×

144
1.1=:= sf

Total Appurtenance Wind Force = Fapp qzant GH× Caapp× Ka× SAappS× 104=:= lbs

Wind Load (with ice)

 Surface Area for One Appurtenance w/ Ice (Front)= SAICEappF
Lapp 2 tiz×+( ) Wapp 2 tiz×+( )×

144
4=:= sf

Total Appurtenance Wind Force w/ Ice = Fiapp qzice.ant GH× Caapp× Ka× SAICEappF× 52=:= lbs

 Surface Area for One Appurtenance w/ Ice (Side) = SAICEappS
Lapp 2 tiz×+( ) Tapp 2 tiz×+( )×

144
1.8=:= sf

Total Appurtenance Wind Force w/ Ice = Fiapp qzice.ant GH× Caapp× Ka× SAICEappS× 23=:= lbs

Wind Load (Mount)

Surface Area for One Appurtenance (Front) = SAappF
Lapp Wapp×

144
3.2=:= sf

Total Appurtenance Wind Force = Fapp qzm GH× Caapp× Ka× SAappF× 15=:= lbs

Surface Area for One Appurtenance (Side) = SAappS
Lapp Tapp×

144
1.1=:= sf

Total Appurtenance Wind Force = Fapp qzm GH× Caapp× Ka× SAappS× 5=:= lbs

Gravity Loads (ice only)

Volume of Each Appurtenance = Vapp Lapp Wapp× Tapp× 2508=:= cu in

Volume of Ice on Each Appurtenance = Vice Lapp 2 tiz×+( ) Wapp 2 tiz×+( ) Tapp 2 tiz×+( )× Vapp- 2196=:= cu in

Weight of Ice on Each Appurtenance = WICEapp
Vice
1728

Id× 71=:= lbs

Weight of Ice on All Appurtenances = WICEapp Napp× 71= lbs

TIA RevH Load Calculations.xmcd.xmcd Page 3



Subject:

Location:

Rev. 2: 8/18/23

TIA-222-H Loads

Killingly, CT

Prepared by: T.J.L. Checked by: C.F.C.
Job No. 22017.12

Development of Wind & Ice Load on Appurtenances

Appurtenance Data:

Appurtenance Model = Samsung RF4439-25A (B2/B66A) RRH

Appurtenance Shape = Flat (User Input)

 Appurtenance Height = Lapp 15:= in (User Input)

Appurtenance Width = Wapp 15:= in (User Input)

Appurtenance Thickness = Tapp 10:= in (User Input)

Appurtenance Weight = WTapp 75:= lbs (User Input)

Number of Appurtenances = Napp 1:= (User Input)

Appurtenance Aspect Ratio = Arapp
Lapp
Wapp

1.0=:=

Appurtenance Force Coefficient = Caapp 1.2=

Wind Load (without ice)

Surface Area for One Appurtenance (Front) = SAappF
Lapp Wapp×

144
1.6=:= sf

Total Appurtenance Wind Force = Fapp qzant GH× Caapp× Ka× SAappF× 147=:= lbs

Surface Area for One Appurtenance (Side) = SAappS
Lapp Tapp×

144
1=:= sf

Total Appurtenance Wind Force = Fapp qzant GH× Caapp× Ka× SAappS× 98=:= lbs

Wind Load (with ice)

 Surface Area for One Appurtenance w/ Ice (Front)= SAICEappF
Lapp 2 tiz×+( ) Wapp 2 tiz×+( )×

144
2.2=:= sf

Total Appurtenance Wind Force w/ Ice = Fiapp qzice.ant GH× Caapp× Ka× SAICEappF× 28=:= lbs

 Surface Area for One Appurtenance w/ Ice (Side) = SAICEappS
Lapp 2 tiz×+( ) Tapp 2 tiz×+( )×

144
1.5=:= sf

Total Appurtenance Wind Force w/ Ice = Fiapp qzice.ant GH× Caapp× Ka× SAICEappS× 20=:= lbs

Wind Load (Mount)

Surface Area for One Appurtenance (Front) = SAappF
Lapp Wapp×

144
1.6=:= sf

Total Appurtenance Wind Force = Fapp qzm GH× Caapp× Ka× SAappF× 7=:= lbs

Surface Area for One Appurtenance (Side) = SAappS
Lapp Tapp×

144
1=:= sf

Total Appurtenance Wind Force = Fapp qzm GH× Caapp× Ka× SAappS× 5=:= lbs

Gravity Loads (ice only)

Volume of Each Appurtenance = Vapp Lapp Wapp× Tapp× 2250=:= cu in

Volume of Ice on Each Appurtenance = Vice Lapp 2 tiz×+( ) Wapp 2 tiz×+( ) Tapp 2 tiz×+( )× Vapp- 1666=:= cu in

Weight of Ice on Each Appurtenance = WICEapp
Vice
1728

Id× 54=:= lbs

Weight of Ice on All Appurtenances = WICEapp Napp× 54= lbs
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Subject:

Location:

Rev. 2: 8/18/23

TIA-222-H Loads

Killingly, CT

Prepared by: T.J.L. Checked by: C.F.C.
Job No. 22017.12

Development of Wind & Ice Load on Appurtenances

Appurtenance Data:

Appurtenance Model = Samsung RF4461d-13A RRH

Appurtenance Shape = Flat (User Input)

 Appurtenance Height = Lapp 15:= in (User Input)

Appurtenance Width = Wapp 15:= in (User Input)

Appurtenance Thickness = Tapp 10.23:= in (User Input)

Appurtenance Weight = WTapp 80:= lbs (User Input)

Number of Appurtenances = Napp 1:= (User Input)

Appurtenance Aspect Ratio = Arapp
Lapp
Wapp

1.0=:=

Appurtenance Force Coefficient = Caapp 1.2=

Wind Load (without ice)

Surface Area for One Appurtenance (Front) = SAappF
Lapp Wapp×

144
1.6=:= sf

Total Appurtenance Wind Force = Fapp qzant GH× Caapp× Ka× SAappF× 147=:= lbs

Surface Area for One Appurtenance (Side) = SAappS
Lapp Tapp×

144
1.1=:= sf

Total Appurtenance Wind Force = Fapp qzant GH× Caapp× Ka× SAappS× 100=:= lbs

Wind Load (with ice)

 Surface Area for One Appurtenance w/ Ice (Front)= SAICEappF
Lapp 2 tiz×+( ) Wapp 2 tiz×+( )×

144
2.2=:= sf

Total Appurtenance Wind Force w/ Ice = Fiapp qzice.ant GH× Caapp× Ka× SAICEappF× 28=:= lbs

 Surface Area for One Appurtenance w/ Ice (Side) = SAICEappS
Lapp 2 tiz×+( ) Tapp 2 tiz×+( )×

144
1.6=:= sf

Total Appurtenance Wind Force w/ Ice = Fiapp qzice.ant GH× Caapp× Ka× SAICEappS× 20=:= lbs

Wind Load (Mount)

Surface Area for One Appurtenance (Front) = SAappF
Lapp Wapp×

144
1.6=:= sf

Total Appurtenance Wind Force = Fapp qzm GH× Caapp× Ka× SAappF× 7=:= lbs

Surface Area for One Appurtenance (Side) = SAappS
Lapp Tapp×

144
1.1=:= sf

Total Appurtenance Wind Force = Fapp qzm GH× Caapp× Ka× SAappS× 5=:= lbs

Gravity Loads (ice only)

Volume of Each Appurtenance = Vapp Lapp Wapp× Tapp× 2302=:= cu in

Volume of Ice on Each Appurtenance = Vice Lapp 2 tiz×+( ) Wapp 2 tiz×+( ) Tapp 2 tiz×+( )× Vapp- 1685=:= cu in

Weight of Ice on Each Appurtenance = WICEapp
Vice
1728

Id× 55=:= lbs

Weight of Ice on All Appurtenances = WICEapp Napp× 55= lbs
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Subject:

Location:

Rev. 2: 8/18/23

TIA-222-H Loads

Killingly, CT

Prepared by: T.J.L. Checked by: C.F.C.
Job No. 22017.12

Development of Wind & Ice Load on Appurtenances

Appurtenance Data:

Appurtenance Model = CBC78T-DS-43

Appurtenance Shape = Flat (User Input)

 Appurtenance Height = Lapp 6.378:= in (User Input)

Appurtenance Width = Wapp 6.929:= in (User Input)

Appurtenance Thickness = Tapp 4.764:= in (User Input)

Appurtenance Weight = WTapp 12:= lbs (User Input)

Number of Appurtenances = Napp 1:= (User Input)

Appurtenance Aspect Ratio = Arapp
Lapp
Wapp

0.9=:=

Appurtenance Force Coefficient = Caapp 1.2=

Wind Load (without ice)

Surface Area for One Appurtenance (Front) = SAappF
Lapp Wapp×

144
0.3=:= sf

Total Appurtenance Wind Force = Fapp qzant GH× Caapp× Ka× SAappF× 29=:= lbs

Surface Area for One Appurtenance (Side) = SAappS
Lapp Tapp×

144
0.2=:= sf

Total Appurtenance Wind Force = Fapp qzant GH× Caapp× Ka× SAappS× 20=:= lbs

Wind Load (with ice)

 Surface Area for One Appurtenance w/ Ice (Front)= SAICEappF
Lapp 2 tiz×+( ) Wapp 2 tiz×+( )×

144
0.6=:= sf

Total Appurtenance Wind Force w/ Ice = Fiapp qzice.ant GH× Caapp× Ka× SAICEappF× 8=:= lbs

 Surface Area for One Appurtenance w/ Ice (Side) = SAICEappS
Lapp 2 tiz×+( ) Tapp 2 tiz×+( )×

144
0.5=:= sf

Total Appurtenance Wind Force w/ Ice = Fiapp qzice.ant GH× Caapp× Ka× SAICEappS× 6=:= lbs

Wind Load (Mount)

Surface Area for One Appurtenance (Front) = SAappF
Lapp Wapp×

144
0.3=:= sf

Total Appurtenance Wind Force = Fapp qzm GH× Caapp× Ka× SAappF× 1=:= lbs

Surface Area for One Appurtenance (Side) = SAappS
Lapp Tapp×

144
0.2=:= sf

Total Appurtenance Wind Force = Fapp qzm GH× Caapp× Ka× SAappS× 1=:= lbs

Gravity Loads (ice only)

Volume of Each Appurtenance = Vapp Lapp Wapp× Tapp× 211=:= cu in

Volume of Ice on Each Appurtenance = Vice Lapp 2 tiz×+( ) Wapp 2 tiz×+( ) Tapp 2 tiz×+( )× Vapp- 423=:= cu in

Weight of Ice on Each Appurtenance = WICEapp
Vice
1728

Id× 14=:= lbs

Weight of Ice on All Appurtenances = WICEapp Napp× 14= lbs

TIA RevH Load Calculations.xmcd.xmcd Page 6



Subject:

Location:

Rev. 2: 8/18/23

TIA-222-H Loads

Killingly, CT

Prepared by: T.J.L. Checked by: C.F.C.
Job No. 22017.12

Development of Wind & Ice Load on Appurtenances

Appurtenance Data:

Appurtenance Model = OVP Box

Appurtenance Shape = Flat (User Input)

 Appurtenance Height = Lapp 29.5:= in (User Input)

Appurtenance Width = Wapp 16.5:= in (User Input)

Appurtenance Thickness = Tapp 12.6:= in (User Input)

Appurtenance Weight = WTapp 32:= lbs (User Input)

Number of Appurtenances = Napp 1:= (User Input)

Appurtenance Aspect Ratio = Arapp
Lapp
Wapp

1.8=:=

Appurtenance Force Coefficient = Caapp 1.2=

Wind Load (without ice)

Surface Area for One Appurtenance (Front) = SAappF
Lapp Wapp×

144
3.4=:= sf

Total Appurtenance Wind Force = Fapp qzant GH× Caapp× Ka× SAappF× 318=:= lbs

Surface Area for One Appurtenance (Side) = SAappS
Lapp Tapp×

144
2.6=:= sf

Total Appurtenance Wind Force = Fapp qzant GH× Caapp× Ka× SAappS× 243=:= lbs

Wind Load (with ice)

 Surface Area for One Appurtenance w/ Ice (Front)= SAICEappF
Lapp 2 tiz×+( ) Wapp 2 tiz×+( )×

144
4.3=:= sf

Total Appurtenance Wind Force w/ Ice = Fiapp qzice.ant GH× Caapp× Ka× SAICEappF× 55=:= lbs

 Surface Area for One Appurtenance w/ Ice (Side) = SAICEappS
Lapp 2 tiz×+( ) Tapp 2 tiz×+( )×

144
3.4=:= sf

Total Appurtenance Wind Force w/ Ice = Fiapp qzice.ant GH× Caapp× Ka× SAICEappS× 44=:= lbs

Wind Load (Mount)

Surface Area for One Appurtenance (Front) = SAappF
Lapp Wapp×

144
3.4=:= sf

Total Appurtenance Wind Force = Fapp qzm GH× Caapp× Ka× SAappF× 16=:= lbs

Surface Area for One Appurtenance (Side) = SAappS
Lapp Tapp×

144
2.6=:= sf

Total Appurtenance Wind Force = Fapp qzm GH× Caapp× Ka× SAappS× 12=:= lbs

Gravity Loads (ice only)

Volume of Each Appurtenance = Vapp Lapp Wapp× Tapp× 6133=:= cu in

Volume of Ice on Each Appurtenance = Vice Lapp 2 tiz×+( ) Wapp 2 tiz×+( ) Tapp 2 tiz×+( )× Vapp- 3210=:= cu in

Weight of Ice on Each Appurtenance = WICEapp
Vice
1728

Id× 104=:= lbs

Weight of Ice on All Appurtenances = WICEapp Napp× 104= lbs

TIA RevH Load Calculations.xmcd.xmcd Page 7
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Company : Centek Engineering Aug 21, 2023
11:47 AMDesigner : TJL

Job Number : 22017.12 Checked By:_____
Model Name : Killingly East

(Global) Model Settings
Display Sections for Member Calcs
Max Internal Sections for Member Calcs
Include Shear Deformation?
Increase Nailing Capacity for Wind?
Include Warping?
Trans Load Btwn Intersecting Wood Wall?
Area Load Mesh (in^2)
Merge Tolerance (in)
P-Delta Analysis Tolerance
Include P-Delta for Walls?
Automatically Iterate Stiffness for Walls?
Max Iterations for Wall Stiffness
Gravity Acceleration (ft/sec^2)
Wall Mesh Size (in)
Eigensolution Convergence Tol. (1.E-)
Vertical Axis
Global Member Orientation Plane
Static Solver
Dynamic Solver

5
97
Yes
Yes
Yes
Yes
144
.12
0.50%
Yes
Yes
3
32.2
12
4
Y
XZ
Sparse Accelerated
Accelerated Solver

Hot Rolled Steel Code
Adjust Stiffness?
RISAConnection Code
Cold Formed Steel Code
Wood Code
Wood Temperature
Concrete Code
Masonry Code
Aluminum Code
Stainless Steel Code
Adjust Stiffness?

AISC 15th(360-16): LRFD
Yes(Iterative)
AISC 15th(360-16): LRFD
AISI S100-10: ASD
AWC NDS-12: ASD
< 100F
ACI 318-11
ACI 530-11: ASD
AA ADM1-10: ASD - Building
AISC 14th(360-10): ASD
Yes(Iterative)

Number of Shear Regions
Region Spacing Increment (in)
Biaxial Column Method
Parme Beta Factor (PCA)
Concrete Stress Block
Use Cracked Sections?
Use Cracked Sections Slab?
Bad Framing Warnings?
Unused Force Warnings?
Min 1 Bar Diam. Spacing?
Concrete Rebar Set
Min % Steel for Column
Max % Steel for Column

4
4
Exact Integration
.65
Rectangular
Yes
No
No
Yes
No
REBAR_SET_ASTMA615
1
8
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Company : Centek Engineering Aug 21, 2023
11:47 AMDesigner : TJL

Job Number : 22017.12 Checked By:_____
Model Name : Killingly East

(Global) Model Settings, Continued
Seismic Code
Seismic Base Elevation (ft)
Add Base Weight?
Ct X
Ct Z
T X (sec)
T Z (sec)
R X
R Z
Ct Exp. X
Ct Exp. Z
SD1
SDS
S1
TL (sec)
Risk Cat
Drift Cat

ASCE 7-10
Not Entered
Yes
.02
.02
Not Entered
Not Entered
3
3
.75
.75
1
1
1
5
I or II
Other

Om Z
Om X
Cd Z
Cd X
Rho Z
Rho X

1
1
1
1
1
1

Footing Overturning Safety Factor
Optimize for OTM/Sliding
Check Concrete Bearing
Footing Concrete Weight (k/ft^3)
Footing Concrete f'c (ksi)
Footing Concrete Ec (ksi)
Lambda
Footing Steel fy (ksi)
Minimum Steel
Maximum Steel
Footing Top Bar
Footing Top Bar Cover (in)
Footing Bottom Bar
Footing Bottom Bar Cover (in)
Pedestal Bar
Pedestal Bar Cover (in)
Pedestal Ties

1
No
No
150.001
4
3644
1
60
0.0018
0.0075
#3
2
#3
3.5
#3
1.5
#3

Hot Rolled Steel Properties
Label E [ksi] G [ksi] Nu Therm (\... Density[k/ft^3] Yield[ksi] Ry Fu[ksi] Rt

1 A36 Gr.36 29000 11154 .3 .65 .49 36 1.5 58 1.2
2 A572 Gr.50 29000 11154 .3 .65 .49 50 1.1 58 1.2
3 A992 29000 11154 .3 .65 .49 50 1.1 58 1.2
4 A500 Gr.42 29000 11154 .3 .65 .49 42 1.3 58 1.1
5 A500 Gr.46 29000 11154 .3 .65 .49 46 1.2 58 1.1
6 A53 Grade B 29000 11154 .3 .65 .49 35 1.5 58 1.2
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Company : Centek Engineering Aug 21, 2023
11:47 AMDesigner : TJL

Job Number : 22017.12 Checked By:_____
Model Name : Killingly East

Hot Rolled Steel Section Sets
Label Shape Type Design List Material Design ... A [in2] Iyy [in4] Izz [in4] J [in4]

1 Antenna Mast_2.0... PIPE_2.0 Column Pipe A53 Grade B Typical 1.02 .627 .627 1.25
2 Horizontal_2.5 ST... PIPE_2.5 Beam Pipe A53 Grade B Typical 1.61 1.45 1.45 2.89
3 Outrigger_2.0 ST... PIPE_2.0 Beam Pipe A53 Grade B Typical 1.02 .627 .627 1.25
4 Stabilizer_2.0 ST... PIPE_2.0 Beam Pipe A53 Grade B Typical 1.02 .627 .627 1.25
5 0.625" Dia. Bar 0.625' Dia. Column BAR A36 Gr.36 Typical .307 .007 .007 .015
6 0.75"Dia. Bar SR 3/4 Column BAR A36 Gr.36 Typical .442 .016 .016 .031

Hot Rolled Steel Design Parameters
Label Shape Length[ft] Lbyy[ft] Lbzz[ft] Lcomp top[...Lcomp bot[...L-torq... Kyy Kzz Cb Functi...

1 M1 Horizontal_2.5 STD... 12.5 Segment Lbyy Lateral
2 M2 Horizontal_2.5 STD... 12.5 Segment Lbyy Lateral
3 M3 Stabilizer_2.0 STD ... 10.18 Lbyy Lateral
4 M4 Outrigger_2.0 STD ... 2.521 Segment Segment Lbyy Lateral
5 M5 Outrigger_2.0 STD ... 2.521 Segment Segment Lbyy Lateral
6 M6 Outrigger_2.0 STD ... 2.521 Segment Segment Lbyy Lateral
7 M7 Outrigger_2.0 STD ... 2.521 Segment Segment Lbyy Lateral
8 M8 0.625" Dia. Bar 3.333 Lateral
9 M9 0.625" Dia. Bar 3.333 Lateral
10 M10 0.75"Dia. Bar 3.659 1.83 1.83 Lbyy Lateral
11 M11 0.625" Dia. Bar 3.333 Lateral
12 M12 0.75"Dia. Bar 3.659 1.83 1.83 Lbyy Lateral
13 M13 0.625" Dia. Bar 3.333 Lateral
14 M14 0.75"Dia. Bar 3.659 1.83 1.83 Lbyy Lateral
15 M15 0.75"Dia. Bar 3.659 1.83 1.83 Lbyy Lateral
16 PS.2 Antenna Mast_2.0 ... 6 Lbyy Lateral
17 PS.1 Antenna Mast_2.0 ... 8 Lbyy Lateral
18 M19 Antenna Mast_2.0 ... 6 Lbyy Lateral
19 M21A Antenna Mast_2.0 ... 6 Lbyy Lateral

Member Primary Data
Label I Joint J Joint K Joint Rotate(... Section/Shape Type Design List Material Design ...

1 M1 N2 N34 Horizontal_2.5 STD Pipe Beam Pipe A53 Grade B Typical
2 M2 N1 N33 Horizontal_2.5 STD Pipe Beam Pipe A53 Grade B Typical
3 M3 N7 N8 Stabilizer_2.0 STD Pipe Beam Pipe A53 Grade B Typical
4 M4 N10 N20 Outrigger_2.0 STD Pipe Beam Pipe A53 Grade B Typical
5 M5 N9 N19 Outrigger_2.0 STD Pipe Beam Pipe A53 Grade B Typical
6 M6 N28 N22 Outrigger_2.0 STD Pipe Beam Pipe A53 Grade B Typical
7 M7 N27 N21 Outrigger_2.0 STD Pipe Beam Pipe A53 Grade B Typical
8 M8 N12 N11 0.625" Dia. Bar Column BAR A36 Gr.36 Typical
9 M9 N18 N17 0.625" Dia. Bar Column BAR A36 Gr.36 Typical
10 M10 N12 N17 0.75"Dia. Bar Column BAR A36 Gr.36 Typical
11 M11 N26 N25 0.625" Dia. Bar Column BAR A36 Gr.36 Typical
12 M12 N18 N11 0.75"Dia. Bar Column BAR A36 Gr.36 Typical
13 M13 N24 N23 0.625" Dia. Bar Column BAR A36 Gr.36 Typical
14 M14 N26 N23 0.75"Dia. Bar Column BAR A36 Gr.36 Typical
15 M15 N24 N25 0.75"Dia. Bar Column BAR A36 Gr.36 Typical
16 PS.2 N5 N6 Antenna Mast_2.0 STD Pi... Column Pipe A53 Grade B Typical
17 PS.1 N37 N38 Antenna Mast_2.0 STD Pi... Column Pipe A53 Grade B Typical
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Company : Centek Engineering Aug 21, 2023
11:47 AMDesigner : TJL

Job Number : 22017.12 Checked By:_____
Model Name : Killingly East

Member Primary Data (Continued)
Label I Joint J Joint K Joint Rotate(... Section/Shape Type Design List Material Design ...

18 M19 N41A N42A Antenna Mast_2.0 STD Pi... Column Pipe A53 Grade B Typical
19 M20 N19 N21 RIGID None None RIGID Typical
20 M21 N20 N22 RIGID None None RIGID Typical
21 M21A N41B N42B Antenna Mast_2.0 STD Pi... Column Pipe A53 Grade B Typical

Joint Coordinates and Temperatures
Label X [ft] Y [ft] Z [ft] Temp [F] Detach From Diap...

1 N1 0 0. -0. 0
2 N2 0 3.333334 -0. 0
3 N3 .25 0. -0. 0
4 N4 .25 3.333334 -0. 0
5 N5 .25 -1.333333 -0. 0
6 N6 .25 4.666667 -0. 0
7 N7 3.390625 3.333334 -0. 0
8 N8 6.025403 3.333334 -9.833125 0
9 N9 3.78125 0. -0. 0
10 N10 3.78125 3.333334 -0. 0
11 N11 4.138628 0. -0.357378 0
12 N12 4.138628 3.333334 -0.357378 0
13 N17 5.206335 0. -1.425085 0
14 N18 5.206335 3.333334 -1.425085 0
15 N19 5.563713 0. -1.782463 0
16 N20 5.563713 3.333334 -1.782463 0
17 N21 6.936287 0. -1.782463 0
18 N22 6.936287 3.333334 -1.782463 0
19 N23 7.293665 0. -1.425085 0
20 N24 7.293665 3.333334 -1.425085 0
21 N25 8.361372 0. -0.357378 0
22 N26 8.361372 3.333334 -0.357378 0
23 N27 8.71875 0. -0. 0
24 N28 8.71875 3.333334 -0. 0
25 N29 12.25 0. -0. 0
26 N30 12.25 3.333334 -0. 0
27 N33 12.5 0. -0. 0
28 N34 12.5 3.333334 -0. 0
29 N35 6.25 3.333334 -1.782463 0
30 N36 6.25 0. -1.782463 0
31 N35A 4.25 0. -0. 0
32 N36A 4.25 3.333334 -0. 0
33 N37 12.25 -2.333333 0 0
34 N38 12.25 5.666667 0 0
35 N39 8.25 0. -0. 0
36 N40 8.25 3.333334 -0. 0
37 N41A 8.25 -1.333333 -0. 0
38 N42A 8.25 4.666667 -0. 0
39 N41B 4.25 -1.333333 -0. 0
40 N42B 4.25 4.666667 -0. 0
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Company : Centek Engineering Aug 21, 2023
11:47 AMDesigner : TJL

Job Number : 22017.12 Checked By:_____
Model Name : Killingly East

Joint Boundary Conditions
Joint Label X [k/in] Y [k/in] Z [k/in] X Rot.[k-ft/rad] Y Rot.[k-ft/rad] Z Rot.[k-ft/rad]

1 N8 Reaction Reaction Reaction
2 N19
3 N20
4 N17
5 N18
6 N21
7 N22
8 N23
9 N24
10 N35 Reaction Reaction Reaction
11 N36 Reaction Reaction Reaction

Member Point Loads (BLC 2 : Dead Load)
Member Label Direction Magnitude[k,k-ft] Location[ft,%]

1 PS.1 Y -.094 1.5
2 PS.1 Y -.094 6.5
3 PS.2 Y -.03 2
4 PS.2 Y -.03 4
5 PS.1 Y -.075 3
6 PS.1 Y -.08 5
7 PS.1 Y -.012 1
8 M19 Y -.032 %50

Member Point Loads (BLC 3 : Ice Load)
Member Label Direction Magnitude[k,k-ft] Location[ft,%]

1 PS.1 Y -.165 1.5
2 PS.1 Y -.165 6.5
3 PS.2 Y -.036 2
4 PS.2 Y -.036 4
5 PS.1 Y -.054 3
6 PS.1 Y -.055 5
7 PS.1 Y -.014 1
8 M19 Y -.104 %50

Member Point Loads (BLC 6 : Wind with Ice X)
Member Label Direction Magnitude[k,k-ft] Location[ft,%]

1 PS.1 X .04 1.5
2 PS.1 X .04 6.5
3 PS.2 X .012 2
4 PS.2 X .012 4
5 PS.1 X .02 3
6 PS.1 X .02 5
7 PS.1 X .008 1
8 M19 X .044 %50

Member Point Loads (BLC 7 : Wind X)
Member Label Direction Magnitude[k,k-ft] Location[ft,%]

1 PS.1 X .212 1.5
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Company : Centek Engineering Aug 21, 2023
11:47 AMDesigner : TJL

Job Number : 22017.12 Checked By:_____
Model Name : Killingly East

Member Point Loads (BLC 7 : Wind X) (Continued)
Member Label Direction Magnitude[k,k-ft] Location[ft,%]

2 PS.1 X .212 6.5
3 PS.2 X .052 2
4 PS.2 X .052 4
5 PS.1 X .098 3
6 PS.1 X .1 5
7 PS.1 X .029 1
8 M19 X .243 %50

Member Point Loads (BLC 8 : Wm Wind X)
Member Label Direction Magnitude[k,k-ft] Location[ft,%]

1 PS.1 X .011 1.5
2 PS.1 X .011 6.5
3 PS.2 X .003 2
4 PS.2 X .003 4
5 PS.1 X .005 3
6 PS.1 X .005 5
7 PS.1 X .001 1
8 M19 X .012 %50

Member Point Loads (BLC 9 : Wind with Ice Z)
Member Label Direction Magnitude[k,k-ft] Location[ft,%]

1 PS.1 Z .121 1.5
2 PS.1 Z .121 6.5
3 PS.2 Z .026 2
4 PS.2 Z .026 4
5 M19 Z .055 %50

Member Point Loads (BLC 10 : Wind Z)
Member Label Direction Magnitude[k,k-ft] Location[ft,%]

1 PS.1 Z .713 1.5
2 PS.1 Z .713 6.5
3 PS.2 Z .149 2
4 PS.2 Z .149 4
5 M19 Z .318 %50

Member Point Loads (BLC 11 : Wm Wind Z)
Member Label Direction Magnitude[k,k-ft] Location[ft,%]

1 PS.1 Z .035 1.5
2 PS.1 Z .035 6.5
3 PS.2 Z .008 2
4 PS.2 Z .008 4
5 M19 Z .016 %50

Member Distributed Loads (BLC 6 : Wind with Ice X)
Member Label Direction Start Magnitude[k/ft,F,ksf] End Magnitude[k/...Start Location[ft,%] End Location[ft,%]

1 M3 X .003 .003 0 0
2 M4 X .003 .003 0 0
3 M5 X .003 .003 0 0
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Company : Centek Engineering Aug 21, 2023
11:47 AMDesigner : TJL

Job Number : 22017.12 Checked By:_____
Model Name : Killingly East

Member Distributed Loads (BLC 6 : Wind with Ice X) (Continued)
Member Label Direction Start Magnitude[k/ft,F,ksf] End Magnitude[k/...Start Location[ft,%] End Location[ft,%]

4 M6 X .003 .003 0 0
5 M7 X .003 .003 0 0
6 M8 X .003 .003 0 0
7 M9 X .003 .003 0 0
8 M10 X .003 .003 0 0
9 M11 X .003 .003 0 0
10 M12 X .003 .003 0 0
11 M13 X .003 .003 0 0
12 M14 X .003 .003 0 0
13 M15 X .003 .003 0 0
14 PS.2 X .003 .003 0 0
15 PS.1 X .003 .003 0 0
16 M19 X .003 .003 0 0
17 M20 X .003 .003 0 0
18 M21 X .003 .003 0 0
19 M21A X .003 .003 0 0

Member Distributed Loads (BLC 7 : Wind X)
Member Label Direction Start Magnitude[k/ft,F,ksf] End Magnitude[k/...Start Location[ft,%] End Location[ft,%]

1 M3 X .018 .018 0 0
2 M4 X .018 .018 0 0
3 M5 X .018 .018 0 0
4 M6 X .018 .018 0 0
5 M7 X .018 .018 0 0
6 M8 X .018 .018 0 0
7 M9 X .018 .018 0 0
8 M10 X .018 .018 0 0
9 M11 X .018 .018 0 0
10 M12 X .018 .018 0 0
11 M13 X .018 .018 0 0
12 M14 X .018 .018 0 0
13 M15 X .018 .018 0 0
14 PS.2 X .018 .018 0 0
15 PS.1 X .018 .018 0 0
16 M19 X .018 .018 0 0
17 M20 X .018 .018 0 0
18 M21 X .018 .018 0 0
19 M21A X .018 .018 0 0

Member Distributed Loads (BLC 8 : Wm Wind X)
Member Label Direction Start Magnitude[k/ft,F,ksf] End Magnitude[k/...Start Location[ft,%] End Location[ft,%]

1 M3 X .003 .003 0 0
2 M4 X .003 .003 0 0
3 M5 X .003 .003 0 0
4 M6 X .003 .003 0 0
5 M7 X .003 .003 0 0
6 M8 X .003 .003 0 0
7 M9 X .003 .003 0 0
8 M10 X .003 .003 0 0
9 M11 X .003 .003 0 0
10 M12 X .003 .003 0 0
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Company : Centek Engineering Aug 21, 2023
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Job Number : 22017.12 Checked By:_____
Model Name : Killingly East

Member Distributed Loads (BLC 8 : Wm Wind X) (Continued)
Member Label Direction Start Magnitude[k/ft,F,ksf] End Magnitude[k/...Start Location[ft,%] End Location[ft,%]

11 M13 X .003 .003 0 0
12 M14 X .003 .003 0 0
13 M15 X .003 .003 0 0
14 PS.2 X .003 .003 0 0
15 PS.1 X .003 .003 0 0
16 M19 X .003 .003 0 0
17 M20 X .003 .003 0 0
18 M21 X .003 .003 0 0
19 M21A X .003 .003 0 0

Member Distributed Loads (BLC 9 : Wind with Ice Z)
Member Label Direction Start Magnitude[k/ft,F,ksf] End Magnitude[k/...Start Location[ft,%] End Location[ft,%]

1 M1 Z .003 .003 0 0
2 M2 Z .003 .003 0 0
3 M3 Z .003 .003 0 0
4 M4 Z .003 .003 0 0
5 M5 Z .003 .003 0 0
6 M6 Z .003 .003 0 0
7 M7 Z .003 .003 0 0
8 M8 Z .003 .003 0 0
9 M9 Z .003 .003 0 0
10 M10 Z .003 .003 0 0
11 M11 Z .003 .003 0 0
12 M12 Z .003 .003 0 0
13 M13 Z .003 .003 0 0
14 M14 Z .003 .003 0 0
15 M15 Z .003 .003 0 0
16 PS.2 Z .003 .003 0 0
17 M19 Z .003 .003 0 0
18 M20 Z .003 .003 0 0
19 M21 Z .003 .003 0 0
20 M21A Z .003 .003 0 0

Member Distributed Loads (BLC 10 : Wind Z)
Member Label Direction Start Magnitude[k/ft,F,ksf] End Magnitude[k/...Start Location[ft,%] End Location[ft,%]

1 M1 Z .018 .018 0 0
2 M2 Z .018 .018 0 0
3 M3 Z .018 .018 0 0
4 M4 Z .018 .018 0 0
5 M5 Z .018 .018 0 0
6 M6 Z .018 .018 0 0
7 M7 Z .018 .018 0 0
8 M8 Z .018 .018 0 0
9 M9 Z .018 .018 0 0
10 M10 Z .018 .018 0 0
11 M11 Z .018 .018 0 0
12 M12 Z .018 .018 0 0
13 M13 Z .018 .018 0 0
14 M14 Z .018 .018 0 0
15 M15 Z .018 .018 0 0
16 PS.2 Z .018 .018 0 0
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Job Number : 22017.12 Checked By:_____
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Member Distributed Loads (BLC 10 : Wind Z) (Continued)
Member Label Direction Start Magnitude[k/ft,F,ksf] End Magnitude[k/...Start Location[ft,%] End Location[ft,%]

17 M19 Z .018 .018 0 0
18 M20 Z .018 .018 0 0
19 M21 Z .018 .018 0 0
20 M21A Z .018 .018 0 0

Member Distributed Loads (BLC 11 : Wm Wind Z)
Member Label Direction Start Magnitude[k/ft,F,ksf] End Magnitude[k/...Start Location[ft,%] End Location[ft,%]

1 M1 Z .003 .003 0 0
2 M2 Z .003 .003 0 0
3 M3 Z .003 .003 0 0
4 M4 Z .003 .003 0 0
5 M5 Z .003 .003 0 0
6 M6 Z .003 .003 0 0
7 M7 Z .003 .003 0 0
8 M8 Z .003 .003 0 0
9 M9 Z .003 .003 0 0
10 M10 Z .003 .003 0 0
11 M11 Z .003 .003 0 0
12 M12 Z .003 .003 0 0
13 M13 Z .003 .003 0 0
14 M14 Z .003 .003 0 0
15 M15 Z .003 .003 0 0
16 PS.2 Z .003 .003 0 0
17 M19 Z .003 .003 0 0
18 M20 Z .003 .003 0 0
19 M21 Z .003 .003 0 0
20 M21A Z .003 .003 0 0

Basic Load Cases
BLC Description Category X Gra...Y Gra...Z Gra... Joint Point Distrib...Area(... Surfa...

1 Self Weight None -1
2 Dead Load None 8
3 Ice Load None 8
4 Lm Maintenance Load  (500lb) None
5 Lv Maintenance Load  (250lb) None
6 Wind with Ice X None 8 19
7 Wind X None 8 19
8 Wm Wind X None 8 19
9 Wind with Ice Z None 5 20
10 Wind Z None 5 20
11 Wm Wind Z None 5 20

Load Combinations
Description So...P... S... BLCFac...BLCFac...BLCFac...BLCFac...BLCFac...BLCFac...BLCFac...BLCFac...BLCFac...BLCFac...

1 1.4D Yes Y 1 1.4 2 1.4
2 1.2D +1.5Lv Yes Y 1 1.2 2 1.2 5 1.5
3 1.2D + 1.0W (X-directi... Yes Y 1 1.2 2 1.2 7 1
4 1.2D + 1.0Di + 1.0Wi (...Yes Y 1 1.2 2 1.2 3 1 6 1
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Company : Centek Engineering Aug 21, 2023
11:47 AMDesigner : TJL

Job Number : 22017.12 Checked By:_____
Model Name : Killingly East

Load Combinations (Continued)
Description So...P... S... BLCFac...BLCFac...BLCFac...BLCFac...BLCFac...BLCFac...BLCFac...BLCFac...BLCFac...BLCFac...

5 1.2D +1.5Lm+ 1.0Wm ...Yes Y 1 1.2 2 1.2 4 1.5 8 1
6 1.2D + 1.0W (Z-directi... Yes Y 1 1.2 2 1.2 10 1
7 1.2D + 1.0Di + 1.0Wi (...Yes Y 1 1.2 2 1.2 3 1 9 1
8 1.2D +1.5Lm+ 1.0Wm ...Yes Y 1 1.2 2 1.2 4 1.5 11 1

Envelope Joint Reactions
Joint X [k] LC Y [k] LC Z [k] LC MX [k-ft] LC MY [k-ft] LC MZ [k-ft] LC

1 N8 max .288 3 .025 1 2.613 6 0 8 0 8 0 8
2 min -.727 6 .021 3 -1.42 3 0 1 0 1 0 1
3 N35 max .074 6 .796 7 .955 3 0 8 0 8 0 8
4 min -2.201 3 .432 3 -5.045 6 0 1 0 1 0 1
5 N36 max 1.404 7 .772 4 .803 4 0 8 0 8 0 8
6 min -.471 3 .347 6 -1.302 6 0 1 0 1 0 1
7 Totals: max 0 8 1.566 7 0 3
8 min -2.384 3 .937 8 -3.734 6

Envelope Joint Displacements
Joint X [in] LC Y [in] LC Z [in] LC X Rotation [rad] LC Y Rotation [rad] LC Z Rotation [rad] LC

1 N1 max .069 3 .111 6 .305 6 8.365e-03 6 1.699e-02 6 7.965e-04 3
2 min -.243 6 -.012 3 -.064 4 -2.422e-03 3 -7.327e-04 4 -2.761e-03 6
3 N2 max .045 3 .111 6 .664 6 6.902e-03 6 1.766e-02 6 9.903e-04 3
4 min -.087 6 -.013 3 -.015 4 -2.532e-03 3 -6.301e-04 4 -2.796e-03 6
5 N3 max .069 3 .103 6 .254 6 8.365e-03 6 1.699e-02 6 7.965e-04 3
6 min -.243 6 -.01 3 -.062 4 -2.422e-03 3 -7.327e-04 4 -2.761e-03 6
7 N4 max .045 3 .103 6 .611 6 6.902e-03 6 1.766e-02 6 9.902e-04 3
8 min -.087 6 -.01 3 -.013 4 -2.532e-03 3 -6.301e-04 4 -2.797e-03 6
9 N5 max .082 3 .103 6 .154 3 8.295e-03 6 1.699e-02 6 8.668e-04 3
10 min -.287 6 -.01 3 -.091 7 -2.422e-03 3 -7.327e-04 4 -2.761e-03 6
11 N6 max .039 4 .103 6 .722 6 6.972e-03 6 1.766e-02 6 9.198e-04 3
12 min -.042 6 -.01 3 -.046 3 -2.532e-03 3 -6.301e-04 4 -2.797e-03 6
13 N7 max .045 3 .064 7 .02 3 4.151e-03 6 1.611e-02 6 3.935e-04 3
14 min -.087 6 .023 3 -.038 6 -1.24e-03 3 -1.532e-03 3 -1.286e-03 6
15 N8 max 0 8 0 8 0 8 2.082e-03 6 7.967e-03 3 1.097e-03 3
16 min 0 1 0 1 0 1 1.385e-03 3 8.402e-05 2 -1.84e-03 6
17 N9 max .068 3 .06 7 .092 3 4.144e-03 6 6.834e-03 6 1.777e-04 3
18 min -.243 6 .025 3 -.324 6 -8.644e-04 3 -9.333e-04 4 -1.353e-03 6
19 N10 max .045 3 .059 7 .028 3 3.809e-03 6 1.469e-02 6 1.463e-04 3
20 min -.087 6 .025 3 -.113 6 -1.08e-03 3 -1.398e-03 3 -1.289e-03 6
21 N11 max .055 3 .064 7 .078 3 3.907e-03 6 3.203e-03 3 -4.625e-05 3
22 min -.191 6 .024 3 -.273 6 -4.515e-04 3 -1.193e-02 6 -1.739e-03 6
23 N12 max .029 3 .064 7 .013 3 3.509e-03 6 3.437e-03 3 2.423e-04 3
24 min -.069 6 .024 3 -.096 6 -6.564e-04 3 -4.018e-03 6 -1.456e-03 6
25 N17 max .013 3 .061 7 .037 3 2.019e-03 6 3.144e-03 3 -9.795e-04 3
26 min -.045 6 .013 3 -.128 6 1.646e-04 3 -1.064e-02 6 -4.e-03 7
27 N18 max -.002 3 .061 7 -.009 2 1.77e-03 6 4.59e-04 3 -7.656e-04 3
28 min -.017 6 .013 3 -.048 6 1.774e-05 3 -3.809e-03 6 -3.963e-03 7
29 N19 max 0 8 .046 7 .024 3 7.072e-04 7 2.886e-03 3 -1.171e-03 3
30 min 0 1 .01 3 -.083 6 3.899e-04 3 -1.012e-02 6 -5.532e-03 7
31 N20 max 0 8 .046 7 -.007 2 7.031e-04 7 -8.208e-04 2 -1.184e-03 3

RISA-3D Version 17.0.0 Page 10 [J:\...\...\...\...\...\Rev (2)\Backup Documentation\Risa 3D\Mount.R3D]



Company : Centek Engineering Aug 21, 2023
11:47 AMDesigner : TJL

Job Number : 22017.12 Checked By:_____
Model Name : Killingly East

Envelope Joint Displacements (Continued)
Joint X [in] LC Y [in] LC Z [in] LC X Rotation [rad] LC Y Rotation [rad] LC Z Rotation [rad] LC

32 min 0 1 .01 3 -.032 6 4.283e-04 3 -3.94e-03 6 -5.528e-03 7
33 N21 max 0 8 -.01 3 .083 6 7.072e-04 7 2.886e-03 3 -1.171e-03 3
34 min 0 1 -.046 7 -.024 3 3.899e-04 3 -1.012e-02 6 -5.532e-03 7
35 N22 max 0 8 -.01 3 .032 6 7.031e-04 7 -8.208e-04 2 -1.184e-03 3
36 min 0 1 -.046 7 .007 2 4.283e-04 3 -3.94e-03 6 -5.528e-03 7
37 N23 max .013 3 -.017 3 .129 6 1.7e-04 3 3.146e-03 3 -1.212e-03 3
38 min -.045 6 -.068 7 -.037 3 -1.253e-03 6 -1.095e-02 6 -4.342e-03 7
39 N24 max -.002 5 -.017 3 .051 6 4.436e-04 3 5.42e-04 3 -9.483e-04 3
40 min -.017 6 -.068 7 .009 2 -1.203e-03 6 -4.247e-03 6 -4.333e-03 7
41 N25 max .055 3 -.031 3 .278 6 2.332e-04 3 3.233e-03 3 -1.76e-03 3
42 min -.193 6 -.078 7 -.078 3 -3.969e-03 6 -1.188e-02 6 -3.959e-03 7
43 N26 max .03 3 -.031 3 .108 6 3.958e-04 3 3.613e-03 3 -9.556e-04 3
44 min -.071 6 -.078 7 -.016 3 -3.267e-03 6 -4.324e-03 6 -3.834e-03 7
45 N27 max .068 3 -.042 3 .329 6 1.089e-03 3 3.476e-03 3 -2.702e-03 3
46 min -.244 6 -.087 7 -.092 3 -4.348e-03 6 -3.2e-02 6 -5.938e-03 7
47 N28 max .046 3 -.038 3 .127 6 1.187e-03 3 2.518e-03 3 -2.035e-03 3
48 min -.089 6 -.087 7 -.032 3 -1.892e-03 6 -2.826e-02 6 -5.964e-03 7
49 N29 max .069 3 -.176 3 2.191 6 1.617e-03 3 2.958e-03 3 -1.146e-03 3
50 min -.244 6 -.447 7 -.225 3 -1.078e-02 6 -4.974e-02 6 -6.725e-03 7
51 N30 max .047 3 -.176 3 1.944 6 1.671e-03 3 2.974e-03 3 -2.617e-03 3
52 min -.089 6 -.447 7 -.152 3 -1.294e-03 7 -4.997e-02 6 -6.726e-03 7
53 N33 max .069 3 -.18 3 2.34 6 1.617e-03 3 2.958e-03 3 -1.146e-03 3
54 min -.244 6 -.467 7 -.234 3 -1.078e-02 6 -4.974e-02 6 -6.725e-03 7
55 N34 max .047 3 -.184 3 2.094 6 1.671e-03 3 2.974e-03 3 -2.617e-03 3
56 min -.089 6 -.467 7 -.161 3 -1.294e-03 7 -4.997e-02 6 -6.726e-03 7
57 N35 max 0 8 0 8 0 8 7.031e-04 7 -8.208e-04 2 -1.184e-03 3
58 min 0 1 0 1 0 1 4.283e-04 3 -3.94e-03 6 -5.528e-03 7
59 N36 max 0 8 0 8 0 8 7.072e-04 7 2.886e-03 3 -1.171e-03 3
60 min 0 1 0 1 0 1 3.899e-04 3 -1.012e-02 6 -5.532e-03 7
61 N35A max .068 3 .053 4 .081 3 3.554e-03 6 4.109e-03 6 3.494e-06 3
62 min -.243 6 .021 6 -.355 6 -7.854e-04 3 -9.683e-04 4 -1.475e-03 6
63 N36A max .045 3 .053 4 .034 3 3.425e-03 6 1.169e-02 6 -9.657e-05 3
64 min -.087 6 .021 6 -.187 6 -9.525e-04 3 -7.073e-04 3 -1.432e-03 6
65 N37 max .069 3 -.176 3 2.553 6 1.614e-03 3 2.958e-03 3 2.149e-04 3
66 min -.402 6 -.447 7 -.27 3 -1.321e-02 6 -4.974e-02 6 -6.697e-03 7
67 N38 max .208 4 -.176 3 2.007 6 2.5e-03 6 2.974e-03 3 -3.172e-03 2
68 min .068 6 -.447 7 -.105 3 -9.37e-04 4 -4.997e-02 6 -6.752e-03 7
69 N39 max .068 3 -.027 6 .162 6 1.002e-03 3 3.564e-03 3 -1.94e-03 3
70 min -.244 6 -.059 4 -.072 3 -3.694e-03 6 -2.733e-02 6 -4.368e-03 7
71 N40 max .046 3 -.027 6 -.003 2 1.065e-03 3 2.392e-03 3 -1.256e-03 3
72 min -.089 6 -.059 4 -.018 3 -2.181e-03 6 -2.275e-02 6 -4.385e-03 7
73 N41A max .038 3 -.027 6 .222 6 1.002e-03 3 3.564e-03 3 -1.87e-03 3
74 min -.292 6 -.059 4 -.088 3 -3.764e-03 6 -2.733e-02 6 -4.368e-03 7
75 N42A max .093 4 -.027 6 -.001 3 1.065e-03 3 2.392e-03 3 -1.326e-03 3
76 min -.04 6 -.059 4 -.05 6 -2.11e-03 6 -2.275e-02 6 -4.385e-03 7
77 N41B max .069 3 .053 4 .094 3 3.484e-03 6 4.109e-03 6 7.389e-05 3
78 min -.266 6 .021 6 -.411 6 -7.853e-04 3 -9.683e-04 4 -1.474e-03 6
79 N42B max .048 3 .053 4 .026 4 3.495e-03 6 1.169e-02 6 -1.67e-04 3
80 min -.064 6 .021 6 -.131 6 -9.525e-04 3 -7.073e-04 3 -1.432e-03 6
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Envelope AISC 15th(360-16): LRFD Steel Code Checks
Mem... Shape Code Check L... LC Sh...Loc[ft] Dir ...phi*P...phi*P... phi*Mn y-y [k-ft] phi*...Cb Eqn

1 M1 PIPE_2.5 .848 8.... 6 .254 3.776 6 14.559 50.715 3.596 3.5... 2....H1...
2 M2 PIPE_2.5 .702 8.... 6 .178 8.724 6 14.559 50.715 3.596 3.5... 2....H1...
3 PS.1 PIPE_2.0 .444 5.... 4 .078 5.667 6 14.916 32.13 1.872 1.8... 4....H1...
4 M6 PIPE_2.0 .360 2.... 6 .114 .499 7 32.032 32.13 1.872 1.8... 1....H1...
5 M7 PIPE_2.0 .346 2.... 7 .132 .499 6 32.032 32.13 1.872 1.8... 1....H1...
6 M3 PIPE_2.0 .334 4.... 6 .009 10.18 3 9.492 32.13 1.872 1.8... 1....H1...
7 M4 PIPE_2.0 .290 2.... 3 .098 2.521 3 32.032 32.13 1.872 1.8... 1....H1...
8 M5 PIPE_2.0 .263 2.... 7 .085 2.521 4 32.032 32.13 1.872 1.8... 1....H1...
9 M19 PIPE_2.0 .255 4.... 6 .118 4.625 6 20.867 32.13 1.872 1.8... 1....H1...
10 M21A PIPE_2.0 .238 1.... 6 .162 1.375 6 20.867 32.13 1.872 1.8... 1....H1...
11 M8 0.625' Dia. .217 3.... 6 .042 3.333 6 1.058 9.94 .104 .104 2....H1...
12 M11 0.625' Dia. .216 0 6 .041 0 6 1.058 9.94 .104 .104 2....H1...
13 M13 0.625' Dia. .216 0 3 .037 0 6 1.058 9.94 .104 .104 2....H1...
14 M14 SR 3/4 .200 3.... 7 .034 0 6 6.954 14.314 .179 .179 1 H1...
15 M9 0.625' Dia. .199 3.... 6 .037 3.333 6 1.058 9.94 .104 .104 2....H1...
16 M15 SR 3/4 .180 0 6 .035 0 6 6.954 14.314 .179 .179 1 H1...
17 PS.2 PIPE_2.0 .179 1.... 6 .047 1.375 6 20.867 32.13 1.872 1.8... 1....H1...
18 M12 SR 3/4 .155 0 3 .040 3.659 6 6.954 14.314 .179 .179 2....H1...
19 M10 SR 3/4 .151 3.... 6 .036 3.659 6 6.954 14.314 .179 .179 3....H1...

RISA-3D Version 17.0.0 Page 12 [J:\...\...\...\...\...\Rev (2)\Backup Documentation\Risa 3D\Mount.R3D]



Centek Engineering
TJL

22017.12

Killingly East

Unity Check

SK - 1
Aug 21, 2023 at 11:47 AM
Mount.R3D

N1

N2

N3

N4

N5

N6

N7

N8

N9

N10

N11

N12

N17

N18

N19

N20

N21

N22

N23

N24

N25

N26

N27

N28

N29

N30

N33

N34

N35

N36N35A

N36A

N37

N38

N39

N40

N41A

N42A

N41B

N42B

.1
8

.70

.1
8

.70

.33

.85

.2
4

.26.26.26

.70

NC

.1
8

NC

.85

.2
2

.15.1
6

.2
0

.3
5

.2
4

.70

.85

.3
5

.29.29.29

.85

NC

.2
2

.2
6

NC

.2
4

.3
5

.70

.1
8

.2
0

.3
6

.85

.2
2

.2
6

.3
6

.70
.4

4

.3
6

.85
.2

6

.70

.85

.4
4

.85

.4
4

Y

XZ

Code Check
( Env )

No Calc
  > 1.0
.90-1.0
.75-.90
.50-.75
 0.-.50

Member Code Checks Displayed (Enveloped)
Envelope Only Solution



Subject:

Location:

Rev. 2: 8/18/23

Connection to Host Structure

Killingly, CT

Prepared by: T.J.L. Checked by: C.F.C.
Job No. 22017.12

Antenna Mount Connection:

Anchor Data:

 A307 Threaded Rod =

Number of Anchor Bolts = N 4:= (User Input)

Diameter of Bolts = D 0.625in:= (User Input)

Design Tension = Tdesign 10.4 kips×:= (User Input)

Design Shear = Vdesign 6.23 kips×:= (User Input)

Design Reactions:

Fx = Fx 2.2 kips×:= (User Input)

Fy = Fy 0.8 kips×:= (User Input)

Fz = Fz 5.1 kips×:= (User Input)

Anchor Check:

Max Tension Force = TMax
Fz
N

1275lb=:=

Max Shear Force = VMax
Fy
N

Fx
N

+ 750lb=:=

Condition 1 = Condition1 if
TMax

Tdesign

VMax
Vdesign

+ 1.0£ "OK", "NG", 
æ
ç
è

ö
÷
ø

"OK"=:=

% of Capacity = max
TMax

Tdesign

VMax
Vdesign

, 

TMax
Tdesign

VMax
Vdesign

+

1.0

æç
ç
ç
è

ö÷
÷
÷
ø

, 

é
ê
ê
ê
ë

ù
ú
ú
ú
û

24.3 %×=

Thru-Bolt Connection.xmcd.xmcd Page 1



|RFDS

NORTHEAST > North East > New England > New England West > KILLINGLY EAST CT

RF Submit by: Stevens, Wesley - wesley.stevens@verizonwireless.com - 3/27/2023, 10:55:38 AM

EE Submit by: , - -

Project Details
FUZE Project ID: 16999208

Project Name: KILLINGLY EAST CT
Project Alt Name: KILLINGLY EAST CT - MKT 64 - MCR

Project Type: Initial Build
Modification Type:

Designed Sector Carrier 4G: 17
Designed Sector Carrier 5G: 3

Additional Sector Carrier 4G: N/A
Additional Sector Carrier 5G: N/A

FP Solution Type & Tech Type: MCR;4G_700,4G_850,4G_AWS,4G_PCS,5G_L-
Sub6

Carrier Aggregation: false
MPT Id:

eCIP-0: false
Suffix: Rev2_20230809

Location Information
Site ID: 617359992

E-NodeB ID: 0649402,064247
MDG Location ID: 5000917380

PSLC: 780562
Switch Name:

Tower Owner:

Tower Type: Self Support (Lattice Tower)
Site Type: MACRO

Site Sub Type: TRADITIONAL
Street Address: 1249 Hartford Pike

City: Killingly
State: CT

Zip Code: 06243
County: Windham

Latitude: 41.845389 / 41° 50' 43.4004" N
Longitude: -71.828167 / 71° 49' 41.4012" W

RFDS Project Scope: New Build Macro
700/AWS/PCS/850/C-Band
side-by-side JAHH-65B antennas
64T C-Band MMUs
Need Diplexers for 700/850

Rev2_20230809: updated RRH models / C-Band MMU model
Rev1_20230327: updated RRH models to ORAN
Rev0_20221114: initial design

Proprietary and Confidential. Not for disclosure outside of Verizon. Page 1 of 9



Antenna Summary

Added

Removed

Retained

700 850 1900 AWS L-Sub6 Make Model Centerline Tip Height Azimuth RET 4xRx Inst. Type Quantity Item ID

5G Samsung MT6413-77A 120 121.2

0(0001)

180(0002)

270(0003)

false PHYSICAL 3

LTE
LTE

5G
LTE LTE COMMSCOPE JAHH-65B-R3B 120 123

0(0001)

0(01)

180(0002)

180(02)

270(0003)

270(03)

false PHYSICAL 6 000000001900055848

700 850 1900 AWS L-Sub6 Make Model Centerline Tip Height Azimuth RET 4xRx Inst. Type Quantity Item ID

No data available.

700 850 1900 AWS L-Sub6 Make Model Centerline Tip Height Azimuth RET 4xRx Inst. Type Quantity Item ID

No data available.

Added: 9 Removed: 0 Retained: 0
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Equipment Summary

Added

Removed

Retained

Equipment Type Location 700 850 1900 AWS L-Sub6 Make Model Cable Length Cable Size Install Type Quantity Item ID

RRU Tower LTE LTE Samsung
B2/B66A RRH ORAN

(RF4439d-25A)
PHYSICAL 3

RRU Tower 5G Samsung MT6413-77A PHYSICAL 3

RRU Tower LTE
LTE

5G
Samsung RF4461d-13A PHYSICAL 3

Diplexer Tower Commscope CBC78T-DS-43-2X PHYSICAL 3 000000001900084515

Mount Tower Commscope BSAMNT-SBS-2-2 PHYSICAL 3 000000001900059634

Equipment Type Location 700 850 1900 AWS L-Sub6 Make Model Cable Length Cable Size Install Type Quantity Item ID

No data available.

Equipment Type Location 700 850 1900 AWS L-Sub6 Make Model Cable Length Cable Size Install Type Quantity Item ID

No data available.
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Service Info
700 MHz LTE

Sector
Azimuth

Cell / ENode B ID
Antenna Model

Antenna Make
Antenna Centerline(Ft)

Mechanical Down-Tilt(Deg.)
Electrical Down-Tilt

Tip Height
Regulatory Power

DLEARFCN

Channel Bandwidth(MHz)
Total ERP (W)

TMA Make
TMA Model

RRU Make
RRU Model

Number of Tx, Rx Lines
Position

Transmitter Id
Source

CAND

01
0

064247
JAHH-65B-R3B

COMMSCOPE
120
0
2

123
71.71
5230

10
645.36

Samsung
RF4461d-13A

4,4

15347835
ATOLL_API

02
180

064247
JAHH-65B-R3B

COMMSCOPE
120
0
2

123
71.71
5230

10
645.36

Samsung
RF4461d-13A

4,4

15347836
ATOLL_API

03
270

064247
JAHH-65B-R3B

COMMSCOPE
120
0
2

123
71.71
5230

10
645.36

Samsung
RF4461d-13A

4,4

15347837
ATOLL_API

850 MHz LTE
Sector

Azimuth
Cell / ENode B ID

Antenna Model

Antenna Make
Antenna Centerline(Ft)

Mechanical Down-Tilt(Deg.)
Electrical Down-Tilt

Tip Height
Regulatory Power

DLEARFCN

Channel Bandwidth(MHz)
Total ERP (W)

TMA Make
TMA Model

RRU Make
RRU Model

Number of Tx, Rx Lines
Position

Transmitter Id
Source

CAND

01
0

064247
JAHH-65B-R3B

COMMSCOPE
120
0
8

123
246.95
2450

10
555.65

Samsung
RF4461d-13A

4,4

15347928
ATOLL_API

02
180

064247
JAHH-65B-R3B

COMMSCOPE
120
0
8

123
246.95
2450

10
555.65

Samsung
RF4461d-13A

4,4

15347929
ATOLL_API

03
270

064247
JAHH-65B-R3B

COMMSCOPE
120
0
8

123
246.95
2450

10
555.65

Samsung
RF4461d-13A

4,4

15347930
ATOLL_API
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850 MHz 5GNR
Sector

Azimuth
Cell / ENode B ID

Antenna Model

Antenna Make
Antenna Centerline(Ft)

Mechanical Down-Tilt(Deg.)
Electrical Down-Tilt

Tip Height
Regulatory Power

DLEARFCN

Channel Bandwidth(MHz)
Total ERP (W)

TMA Make
TMA Model

RRU Make
RRU Model

Number of Tx, Rx Lines
Position

Transmitter Id
Source

CAND

0001
0

0649402
JAHH-65B-R3B

COMMSCOPE
120
0
8

123
246.95
2450

10
555.65

Samsung
RF4461d-13A

4,4

15347928
ATOLL_API

0002
180

0649402
JAHH-65B-R3B

COMMSCOPE
120
0
8

123
246.95
2450

10
555.65

Samsung
RF4461d-13A

4,4

15347929
ATOLL_API

0003
270

0649402
JAHH-65B-R3B

COMMSCOPE
120
0
8

123
246.95
2450

10
555.65

Samsung
RF4461d-13A

4,4

15347930
ATOLL_API

1900 MHz LTE
Sector

Azimuth
Cell / ENode B ID

Antenna Model

Antenna Make
Antenna Centerline(Ft)

Mechanical Down-Tilt(Deg.)
Electrical Down-Tilt

Tip Height
Regulatory Power

DLEARFCN

Channel Bandwidth(MHz)
Total ERP (W)

TMA Make
TMA Model

RRU Make
RRU Model

Number of Tx, Rx Lines
Position

Transmitter Id
Source

CAND

01
0

064247
JAHH-65B-R3B

COMMSCOPE
120
0
0

123
201.13
1075

15
1655.01

Samsung
B2/B66A RRH ORAN (RF4439d-25A)

4,4

15347925
ATOLL_API

02
180

064247
JAHH-65B-R3B

COMMSCOPE
120
0
0

123
201.13
1075

15
1655.01

Samsung
B2/B66A RRH ORAN (RF4439d-25A)

4,4

15347926
ATOLL_API

03
270

064247
JAHH-65B-R3B

COMMSCOPE
120
0
0

123
201.13
1075

15
1655.01

Samsung
B2/B66A RRH ORAN (RF4439d-25A)

4,4

15347927
ATOLL_API
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2100 MHz LTE
Sector

Azimuth
Cell / ENode B ID

Antenna Model

Antenna Make
Antenna Centerline(Ft)

Mechanical Down-Tilt(Deg.)
Electrical Down-Tilt

Tip Height
Regulatory Power

DLEARFCN

Channel Bandwidth(MHz)
Total ERP (W)

TMA Make
TMA Model

RRU Make
RRU Model

Number of Tx, Rx Lines
Position

Transmitter Id
Source

CAND

01
0

064247
JAHH-65B-R3B

COMMSCOPE
120
0
0

123
152.24
2050

20
1670.32

Samsung
B2/B66A RRH ORAN (RF4439d-25A)

4,4

15347922
ATOLL_API

02
180

064247
JAHH-65B-R3B

COMMSCOPE
120
0
0

123
152.24
2050

20
1670.32

Samsung
B2/B66A RRH ORAN (RF4439d-25A)

4,4

15347923
ATOLL_API

03
270

064247
JAHH-65B-R3B

COMMSCOPE
120
0
0

123
152.24
2050

20
1670.32

Samsung
B2/B66A RRH ORAN (RF4439d-25A)

4,4

15347924
ATOLL_API

nL-Sub6
Sector

Azimuth
Cell / ENode B ID

Antenna Model

Antenna Make
Antenna Centerline(Ft)

Mechanical Down-Tilt(Deg.)
Electrical Down-Tilt

Tip Height
Regulatory Power

DLEARFCN

Channel Bandwidth(MHz)
Total ERP (W)

TMA Make
TMA Model

RRU Make
RRU Model

Number of Tx, Rx Lines
Position

Transmitter Id
Source

CAND

0001
0

0649402
MT6413-77A

Samsung
120
0
1

121.2
942.16

648672, 655324

60
32734.07

Samsung
MT6413-77A

2,2

15347931
ATOLL_API

0002
180

0649402
MT6413-77A

Samsung
120
0
1

121.2
942.16

648672, 655324

60
32734.07

Samsung
MT6413-77A

2,2

15347932
ATOLL_API

0003
270

0649402
MT6413-77A

Samsung
120
0
1

121.2
942.16

648672, 655324

60
32734.07

Samsung
MT6413-77A

2,2

15347933
ATOLL_API

Service Comments
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Callsigns Per Antenna

Sector Antenna Make Antenna Model Ant CL
Height AGL

Tip
Height

Azimuth
(TN)

Elec
Tilt

Mech
Tilt

Gain Beam
Width

Regulatory
Power

Callsigns

700 850 1900 2100 28 GHz 31 GHz 39 GHz

0002 Samsung MT6413-77A 120 121.2 180 1 0 23.15 105 942.16

01 COMMSCOPE JAHH-65B-R3B 120 123 0 0 0 15.678 63 201.13

KNLH263

WQDU931

WQEM954

01 COMMSCOPE JAHH-65B-R3B 120 123 0 2 0 12.258 67 71.71 WQJQ689

02 COMMSCOPE JAHH-65B-R3B 120 123 180 2 0 12.258 67 71.71 WQJQ689

0001 Samsung MT6413-77A 120 121.2 0 1 0 23.15 105 942.16

0003 Samsung MT6413-77A 120 121.2 270 1 0 23.15 105 942.16

0002 COMMSCOPE JAHH-65B-R3B 120 123 180 8 0 12.748 65
246.95 -

PSD
KNKN862

02 COMMSCOPE JAHH-65B-R3B 120 123 180 0 0 15.678 63 201.13

KNLH263

WQDU931

WQEM954

03 COMMSCOPE JAHH-65B-R3B 120 123 270 8 0 12.748 65
246.95 -

PSD
KNKN862

0003 COMMSCOPE JAHH-65B-R3B 120 123 270 8 0 12.748 65
246.95 -

PSD
KNKN862

0001 COMMSCOPE JAHH-65B-R3B 120 123 0 8 0 12.748 65
246.95 -

PSD
KNKN862

03 COMMSCOPE JAHH-65B-R3B 120 123 270 0 0 15.868 65 152.24
WQGA906

WQGD529

0001 Samsung MT6413-77A 120 121.2 0 1 0 23.15 105 942.16

02 COMMSCOPE JAHH-65B-R3B 120 123 180 0 0 15.868 65 152.24
WQGA906

WQGD529

03 COMMSCOPE JAHH-65B-R3B 120 123 270 2 0 12.258 67 71.71 WQJQ689

0002 Samsung MT6413-77A 120 121.2 180 1 0 23.15 105 942.16

02 COMMSCOPE JAHH-65B-R3B 120 123 180 8 0 12.748 65
246.95 -

PSD
KNKN862

01 COMMSCOPE JAHH-65B-R3B 120 123 0 8 0 12.748 65
246.95 -

PSD
KNKN862

0003 Samsung MT6413-77A 120 121.2 270 1 0 23.15 105 942.16

03 COMMSCOPE JAHH-65B-R3B 120 123 270 0 0 15.678 63 201.13

KNLH263

WQDU931

WQEM954

01 COMMSCOPE JAHH-65B-R3B 120 123 0 0 0 15.868 65 152.24
WQGA906

WQGD529
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Callsigns

Callsign Market Radio
Code

Market
Number

Block State County Licensee
Name

Wholly
Owned

Total
MHZ

Freq
Range 1

Freq
Range 2

Freq
Range 3

Freq
Range 4

Regulatory
Power

Threshold
(W)

POPs
/Sq Mi

Status Action Approved
for
Insvc

KNLH263
New London-
Norwich, CT

CW BTA319 F 9015 Windham Cellco Partnership Yes 10.000
1890.000-
1895.000

1970.000-
1975.000

.000-.000 .000-.000 201.13 1640 226.98 Active added Yes

WRNE588 New York, NY PM PEA001 B3 9015 Windham Cellco Partnership Yes 20.000
3840.000-
3860.000

.000-.000 .000-.000 .000-.000 942.16 1640 226.98 Active added Yes

WQGD529
Connecticut 2 -
Windham

AW CMA358 A 9015 Windham Cellco Partnership Yes 20.000
1710.000-
1720.000

2110.000-
2120.000

.000-.000 .000-.000 152.24 1640 226.98 Active added Yes

WRNE586 New York, NY PM PEA001 B1 9015 Windham Cellco Partnership Yes 20.000
3800.000-
3820.000

.000-.000 .000-.000 .000-.000 942.16 1640 226.98 Active added Yes

WRHD610 New York, NY UU PEA001 M10 9015 Windham Cellco Partnership Yes 100.000
38500.000-

38600.000
.000-.000 .000-.000 .000-.000 0 226.98 Active Yes

WRHD618 New York, NY UU PEA001 M9 9015 Windham Cellco Partnership Yes 100.000
38400.000-

38500.000
.000-.000 .000-.000 .000-.000 0 226.98 Active Yes

WQJQ689 Northeast WU REA001 C 9015 Windham Cellco Partnership Yes 22.000
746.000-
757.000

776.000-
787.000

.000-.000 .000-.000 71.71 1000 226.98 Active added Yes

WRHD611 New York, NY UU PEA001 M2 9015 Windham Cellco Partnership Yes 100.000
37700.000-

37800.000
.000-.000 .000-.000 .000-.000 0 226.98 Active Yes

WQDU931
New London-
Norwich, CT

CW BTA319 C 9015 Windham Cellco Partnership Yes 10.000
1900.000-
1905.000

1980.000-
1985.000

.000-.000 .000-.000 201.13 1640 226.98 Active added Yes

WRNE585 New York, NY PM PEA001 A5 9015 Windham Cellco Partnership Yes 20.000
3780.000-

3800.000
.000-.000 .000-.000 .000-.000 1640 226.98 Active Yes

WRNE582 New York, NY PM PEA001 A2 9015 Windham Cellco Partnership Yes 20.000
3720.000-
3740.000

.000-.000 .000-.000 .000-.000 942.16 1640 226.98 Active added Yes

WQGA906
New York-No. New
Jer.-Long Island,
NY-NJ-CT-PA-MA-

AW BEA010 B 9015 Windham Cellco Partnership Yes 20.000
1720.000-
1730.000

2120.000-
2130.000

.000-.000 .000-.000 152.24 1640 226.98 Active added Yes

WRHD619 New York, NY UU PEA001 N1 9015 Windham Cellco Partnership Yes 100.000
38600.000-

38700.000
.000-.000 .000-.000 .000-.000 0 226.98 Active Yes

WRHD609 New York, NY UU PEA001 M1 9015 Windham Cellco Partnership Yes 100.000
37600.000-

37700.000
.000-.000 .000-.000 .000-.000 0 226.98 Active Yes

WRNE584 New York, NY PM PEA001 A4 9015 Windham Cellco Partnership Yes 20.000
3760.000-

3780.000
.000-.000 .000-.000 .000-.000 1640 226.98 Active Yes

WRNE587 New York, NY PM PEA001 B2 9015 Windham Cellco Partnership Yes 20.000
3820.000-
3840.000

.000-.000 .000-.000 .000-.000 942.16 1640 226.98 Active added Yes

WRHD616 New York, NY UU PEA001 M7 9015 Windham Cellco Partnership Yes 100.000
38200.000-

38300.000
.000-.000 .000-.000 .000-.000 0 226.98 Active Yes

WRNE583 New York, NY PM PEA001 A3 9015 Windham Cellco Partnership Yes 20.000
3740.000-
3760.000

.000-.000 .000-.000 .000-.000 942.16 1640 226.98 Active added Yes

WREE837
C09015 - Windham,

CT
UU C09015 L1 9015 Windham Cellco Partnership Yes 425.000

27500.000-

27925.000
.000-.000 .000-.000 .000-.000 0 226.98 Active Yes

WQEM954
New London-
Norwich, CT

CW BTA319 C 9015 Windham Cellco Partnership Yes 10.000
1895.000-
1900.000

1975.000-
1980.000

.000-.000 .000-.000 201.13 1640 226.98 Active added Yes

WRHD615 New York, NY UU PEA001 M6 9015 Windham Cellco Partnership Yes 100.000
38100.000-

38200.000
.000-.000 .000-.000 .000-.000 0 226.98 Active Yes
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WRHD613 New York, NY UU PEA001 M4 9015 Windham Cellco Partnership Yes 100.000
37900.000-

38000.000
.000-.000 .000-.000 .000-.000 0 226.98 Active Yes

WRHD617 New York, NY UU PEA001 M8 9015 Windham Cellco Partnership Yes 100.000
38300.000-

38400.000
.000-.000 .000-.000 .000-.000 0 226.98 Active Yes

WRNE581 New York, NY PM PEA001 A1 9015 Windham Cellco Partnership Yes 20.000
3700.000-
3720.000

.000-.000 .000-.000 .000-.000 942.16 1640 226.98 Active added Yes

KNKN862
Connecticut 2 -
Windham

CL CMA358 A 9015 Windham Cellco Partnership Yes 25.000
824.000-
835.000

869.000-
880.000

845.000-
846.500

890.000-
891.500

246.95 -
PSD

400 226.98 Active added Yes

WRHD614 New York, NY UU PEA001 M5 9015 Windham Cellco Partnership Yes 100.000
38000.000-

38100.000
.000-.000 .000-.000 .000-.000 0 226.98 Active Yes

WREE838
C09015 - Windham,

CT
UU C09015 L2 9015 Windham Cellco Partnership Yes 425.000

27925.000-

28350.000
.000-.000 .000-.000 .000-.000 0 226.98 Active Yes

WRHD612 New York, NY UU PEA001 M3 9015 Windham Cellco Partnership Yes 100.000
37800.000-

37900.000
.000-.000 .000-.000 .000-.000 0 226.98 Active Yes
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1. Introduction 

The purpose of this report is to investigate compliance with applicable FCC regulations for the proposed installation of 
Verizon’s antenna arrays to be mounted at 120’ AGL on an existing lattice tower located at 1249 Killingly Pike in Killingly, 
CT. The coordinates of the monopole tower are 41° 50' 43.40" N, 71° 49' 41.4" W. 

Verizon is proposing the following: 

1) Install nine (9) multi-band antennas, three (3) per sector to support its commercial LTE network.  
 

This report considers the planned antenna configuration for Verizon1 and unknown operator2 to derive the resulting % MPE 
of its proposed installation.  
 

2. FCC Guidelines for Evaluating RF Radiation Exposure Limits 

In 1985, the FCC established rules to regulate radio frequency (RF) exposure from FCC licensed antenna facilities. In 1996, 
the FCC updated these rules, which were further amended in August 1997 by OET Bulletin 65 Edition 97-01. These new 
rules include Maximum Permissible Exposure (MPE) limits for transmitters operating between 300 kHz and 100 GHz. The 
FCC MPE limits are based upon those recommended by the National Council on Radiation Protection and Measurements 
(NCRP), developed by the Institute of Electrical and Electronics Engineers, Inc., (IEEE) and adopted by the American 
National Standards Institute (ANSI). 

The FCC general population/uncontrolled limits set the maximum exposure to which most people may be subjected. General 
population/uncontrolled exposures apply in situations in which the general public may be exposed, or in which persons that 
are exposed as a consequence of their employment may not be fully aware of the potential for exposure or cannot exercise 
control over their exposure. 

Public exposure to radio frequencies is regulated and enforced in units of milliwatts per square centimeter (mW/cm2). The 
general population exposure limits for the various frequency ranges are defined in the attached “FCC Limits for Maximum 
Permissible Exposure (MPE)” in Attachment C of this report. 

Higher exposure limits are permitted under the occupational/controlled exposure category, but only for persons who are 
exposed as a consequence of their employment and who have been made fully aware of the potential for exposure, and they 
must be able to exercise control over their exposure. General population/uncontrolled limits are five times more stringent 
than the levels that are acceptable for occupational, or radio frequency trained individuals. Attachment C contains excerpts 
from OET Bulletin 65 and defines the Maximum Exposure Limit. 

Finally, it should be noted that the MPE limits adopted by the FCC for both general population/uncontrolled exposure and 
for occupational/controlled exposure incorporate a substantial margin of safety and have been established to be well below 
levels generally accepted as having the potential to cause adverse health effects. 

 
1 As referenced to Verizon’s Radio Frequency Design Sheet updated 04/10/2023. 

2 As referenced to Centek Engineering’s Structural Analysis Report, Dated 05/16/2023 
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3. RF Exposure Prediction Methods 

The emission field calculation results displayed in the following figures were generated using the following formula as 
outlined in FCC bulletin OET 65: 

Power Density
GRF   1.64 ERP

4𝜋  𝑅
 X Off Beam Loss 

 

Where: 

  EIRP = Effective Isotropic Radiated Power 

  R = Radial Distance =  22 VH   

  H = Horizontal Distance from antenna in meters 

  V = Vertical Distance from radiation center of antenna in meters 

  Off Beam Loss is determined by the selected antenna patterns 

   Ground reflection factor (GRF) of 1.6 

 

These calculations assume that the antennas are operating at 100 percent capacity, that all antenna channels are transmitting 
simultaneously, and that the radio transmitters are operating at full power. Obstructions (trees, buildings, etc.) that would 
normally attenuate the signal are not taken into account. The calculations assume even terrain in the area of study and do not 
take into account actual terrain elevations which could attenuate the signal. As a result, the predicted signal levels reported 
below are much higher than the actual signal levels will be from the final installations. 
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4. Antenna Inventory 

Table 1 below outlines Verizon’s proposed antenna configuration for the site.  The associated data sheets and antenna 
patterns for these specific antenna models are included in Attachments C. 

Operator 
Sector / 
Call Sign 

TX 
Freq 

(MHz) 

Power at 
Antenna 
(Watts) 

Ant 
Gain 
(dBi)

Power 
EIRP 

(Watts)
Antenna Model 

Beam 
Width 

Mech. 
Tilt 

Length 
(ft) 

Antenna 
Centerline 

Height 
(ft) 

Verizon 

Alpha / 
0° 

700 160 14.5 4509 
JAHH-65B-R3B 

67 

0 5.99 120 
850 160 15.8 6083 65 
1900 160 18.4 11069 

JAHH-65B-R3B 
63 

2100 240 18.5 16991 65 
3700 200 25.5 70963 MT6407 - 0 2.92 120 

Beta / 
180° 

700 160 14.5 4509 
JAHH-65B-R3B 

67 

0 5.99 120 
850 160 15.8 6083 65 
1900 160 18.4 11069 

JAHH-65B-R3B 
63 

2100 240 18.5 16991 65 
3700 200 25.5 70963 MT6407 - 0 2.92 120 

Gamma / 
270° 

700 160 14.5 4509 
JAHH-65B-R3B 

67 

0 5.99 120 
850 160 15.8 6083 65 
1900 160 18.4 11069 

JAHH-65B-R3B 
63 

2100 240 18.5 16991 65 
3700 200 25.5 70963 MT6407 - 0 2.92 120 

Table 1: Proposed Antenna Inventory34 
 

 

 

 

 

 
3 Antenna heights are in reference to Verizon’s Radio Frequency Design Sheet updated 04/10/2023. 
4 Transmit power assumes 0 dB of cable loss. 
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5. Calculation Results 

The calculated power density results are shown in Figure 1 below. For completeness, the calculations for this analysis range 
from 0 feet horizontal distance (directly below the antennas) to a value of 3,000 feet horizontal distance from the site.  In 
addition to the other worst-case scenario considerations that were previously mentioned, the power density calculations to 
each horizontal distance point away from the antennas was completed using a local maximum off beam antenna gain (within 
± 5 degrees of the true mathematical angle) to incorporate a realistic worst-case scenario. 

 

Figure 1: Graph of General Population % MPE vs. Distance 

The highest percent of MPE (9.09% of the General Population limit) is calculated to occur at a horizontal distance of 457 
feet from antennas. Please note that the percent of MPE calculations close to the site take into account off beam loss, which 
is determined from the vertical pattern of the antennas used. Therefore, RF power density levels may increase as the distance 
from the site increases.  At distances of approximately 1500 feet and beyond, one would now be in the main beam of the 
antenna pattern and off beam loss is no longer considered.  Beyond this point, RF levels become calculated solely on distance 
from the site and the percent of MPE decreases significantly as distance from the site increases. 
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Table 2 below lists percent of MPE values as well as the associated parameters that were included in the calculations.  The 
highest percent of MPE value was calculated to occur at a horizontal distance of 457 feet from the site (reference Figure 1). 

As stated in Section 3, all calculations assume that the antennas are operating at 100 percent capacity, that all antenna 
channels are transmitting simultaneously, and that the radio transmitters are operating at full power.  Obstructions (trees, 
buildings etc.) that would normally attenuate the signal are not taken into account.  In addition, a six foot height offset was 
considered in this analysis to account for average human height.  As a result, the predicted signal levels are significantly 
higher than the actual signal levels will be from the final configuration.  The results presented in Figure 1 and Table 2 assume 
level ground elevation from the base of the tower out to the horizontal distances calculated. 

 

Table 2: Maximum Percent of General Population Exposure Values 

Carrier
Number of 

Transmitters

Power out of 
Base Station Per 

Transmitter 
(Watts)

Antenna 
Height  
(Feet)

Distance to 
the Base of 
Antennas 

(Feet)

Power 
Density 

(mW/cm2)

Limit 

(mW/cm2)

% 
MPE

UHF Antenna 2 35.0 150.0 457 0.000563 0.300 0.19%

UHF Antenna 3 35.0 150.0 457 0.000006 0.300 0.00%

UHF Antenna 2 100.0 150.0 457 0.000085 0.300 0.03%

UHF Antenna 2 7.4 150.0 457 0.000041 1.000 0.00%

UHF Antenna 3 35.0 135.0 457 0.000894 0.300 0.30%

UHF Antenna 3 35.0 130.0 457 0.005555 0.300 1.85%

UHF Antenna 1 35.0 125.0 457 0.000310 0.300 0.10%

Verizon 3700 MHz 1 200.0 120.0 457 0.054875 1.000 5.49%

Verizon LTE 1900 MHz 1 160.0 120.0 457 0.000205 1.000 0.02%

Verizon LTE 2100 MHz 1 240.0 120.0 457 0.000196 1.000 0.02%

Verizon LTE 750 MHz 1 160.0 120.0 457 0.000887 0.500 0.18%

Verizon LTE 850 MHz 1 160.0 120.0 457 0.002863 0.567 0.51%

VHF Antenna 1 30.0 150.0 457 0.000036 0.200 0.02%

VHF Antenna 1 100.0 150.0 457 0.000082 0.200 0.04%

VHF Antenna 1 100.0 150.0 457 0.000082 0.200 0.04%

VHF Antenna 1 100.0 120.0 457 0.000299 0.200 0.15%

VHF Antenna 1 100.0 110.0 457 0.000308 0.200 0.15%

VHF/UHF Antenna 1 100.0 85.0 457 0.000004 0.300 0.00%

Total 9.09%
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6. Conclusion 

The above analysis verifies that RF exposure levels from the site with Verizon’s proposed antenna configuration will be well 
below the maximum permissible levels as outlined by the FCC in the OET Bulletin 65 Ed. 97-01.  Using the conservative 
calculation methods and parameters detailed above, the maximum cumulative percent of MPE in consideration of all 
transmitters is calculated to be 9.09% of the FCC limit (General Population/Uncontrolled).  This maximum cumulative 
percent of MPE value is calculated to occur 457 feet away from the site. 
 

7. Statement of Certification 

I certify to the best of my knowledge that the statements in this report are true and accurate. The calculations follow 
guidelines set forth in ANSI/IEEE Std. C95.3, ANSI/IEEE Std. C95.1 and FCC OET Bulletin 65 Edition 97-01. 

 

 
 

 
____________________________ 

November 1, 2023 
Report Prepared By: Ram Acharya 

RF Engineer 1 
C Squared Systems, LLC 
 
 

Date 

  
 
 ____________________________ November 2, 2023 

Reviewed/Approved By: Martin Lavin 
Senior RF Engineer 
C Squared Systems, LLC 

Date 
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Attachment B: FCC Limits for Maximum Permissible Exposure (MPE) 

(A) Limits for Occupational/Controlled ExposureF

5
F  

Frequency 
Range 
(MHz) 

Electric Field 
Strength (E) 

(V/m) 

Magnetic Field 
Strength (E) 

(A/m)

Power Density (S) 
(mW/cm2) 

Averaging Time 
|E|2, |H|2 or S (minutes)

0.3-3.0 614 1.63 (100)* 6 
3.0-30 1842/f 4.89/f (900/f2)* 6 
30-300 61.4 0.163 1.0 6 

300-1500 - - f/300 6 
1500-100,000 - - 5 6 

 
 
(B) Limits for General Population/Uncontrolled ExposureF

6
F  

Frequency 
Range 
(MHz) 

Electric Field 
Strength (E) 

(V/m) 

Magnetic Field 
Strength (E) 

(A/m)

Power Density (S) 
(mW/cm2) 

Averaging Time 
|E|2, |H|2 or S (minutes)

0.3-1.34 614 1.63 (100)* 30 
1.34-30 824/f 2.19/f (180/f2)* 30 
30-300 27.5 0.073 0.2 30 

300-1500 - - f/1500 30 
1500-100,000 - - 1.0 30 

 

f = frequency in MHz * Plane-wave equivalent power density  

Table 3: FCC Limits for Maximum Permissible Exposure 
 

 

 

 

  

 
5 Occupational/controlled limits apply in situations in which persons are exposed as a consequence of their employment provided those 
persons are fully aware of the potential for exposure and can exercise control over their exposure. Limits for occupational/controlled 
exposure also apply in situations when an individual is transient through a location where occupational/controlled limits apply provided he or 
she is made aware of the potential for exposure. 
6 General population/uncontrolled exposures apply in situations in which the general public may be exposed, or in which persons that are 
exposed as a consequence of their employment may not be fully aware of the potential for exposure or cannot exercise control over their 
exposure. 
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Plane-wave Equivalent Power Density 

 

Frequency (MHz) 

 

Figure 2: Graph of FCC Limits for Maximum Permissible Exposure (MPE) 

1.34 100,000 1,500 
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Attachment C: Verizon Antenna Model Data Sheets and Electrical Patterns 

 

750 MHz   

 

Manufacturer: COMMSCOPE 
Model #: JAHH-65B-R3B 

Frequency Band: 698-787 MHz 
Gain: 14.5 dBi 

Vertical Beamwidth: 12.4° 
Horizontal Beamwidth: 67.0° 

Polarization: ±45° 
Dimensions (L x W x D): 71.97” x 8.2” x 13.78“ 

  

885 MHz  

Manufacturer: COMMSCOPE 
Model #: JAHH-65B-R3B 

Frequency Band: 806-896 MHz 
Gain: 15.8 dBi 

Vertical Beamwidth: 10.5° 
Horizontal Beamwidth: 65° 

Polarization: ±45° 
Dimensions (L x W x D): 71.97” x 8.2” x 13.78“ 
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1900 MHz   

 

Manufacturer: COMMSCOPE 
Model #: JAHH-65B-R3B 

Frequency Band: 1850-1990 MHz 
Gain: 18.4 dBi 

Vertical Beamwidth: 5.2° 
Horizontal Beamwidth: 63° 

Polarization: ±45° 
Dimensions (L x W x D): 71.97” x 8.2” x 13.78“ 

  

2100 MHz   

 

Manufacturer: COMMSCOPE 
Model #: JAHH-65B-R3B 

Frequency Band: 1920-2200 MHz 
Gain: 18.5 dBi 

Vertical Beamwidth: 4.9° 
Horizontal Beamwidth: 65° 

Polarization: ±45° 
Dimensions (L x W x D): 71.97” x 8.2” x 13.78“ 
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	A. Technical Feasibility.  The existing tower is structurally capable of supporting Cellco’s antennas, RRHs, antenna mounts and related equipment.  The proposed shared use of this tower is, therefore, technically feasible.  A Structural Analysis (“SA”...
	B. Legal Feasibility.  Under C.G.S. § 16-50aa, the Council has been authorized to issue orders approving the shared use of an existing tower, such as the existing Hartford Pike tower.  This authority complements the Council’s prior-existing authority ...
	C. Environmental Feasibility.  The proposed shared use of the existing tower would have minimal environmental effects, for the following reasons:
	1. The proposed installation of nine (9) antennas and six (6) RRHs on an antenna mounting structure at a height of 120 feet AGL on the existing 150-foot lattice tower would have an insignificant incremental visual impact on the area around the Propert...
	2. Noise associated with Cellco’s proposed facility will comply with State and local noise standards.  Noise associated with the backup generator is exempt from state and local noise standards.
	3. Operation of Cellco’s antennas at this site would not exceed the RF emissions standards adopted by the Federal Communications Commission (“FCC”).  Included in Attachment 6 of this filing is a Calculated Radio Frequency Emissions Report that demonst...
	4. Under ordinary operating conditions, the proposed installation would not require the use of any water or sanitary facilities and would not generate air emissions or discharges to water bodies or sanitary facilities.  After construction is complete ...

	D. Economic Feasibility.  As previously mentioned, Cellco has entered into an agreement with QVEC for the shared use of the existing tower subject to mutually agreeable terms.  The proposed tower sharing is, therefore, economically feasible.
	E. Public Safety Concerns.  As discussed above, the tower and antenna mounts are structurally capable of supporting Cellco’s antennas, antenna mounting frame, RRHs and all related equipment.  Cellco is not aware of any public safety concerns relative ...
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