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May 1, 2023 

 
 
Melanie A. Bachman, Esq. 
Executive Director/Staff Attorney 
Connecticut Siting Council 
10 Franklin Square 
New Britain, CT  06051 
 
Re: EM-VER-093-220727 – Cellco Partnership d/b/a Verizon Wireless – 115 Peat 

Meadow Road, New Haven, Connecticut 
 
Dear Attorney Bachman: 

 On September 6, 2022, the Siting Council approved the above referenced Exempt 
Modification filing permitting the modification of an existing telecommunications facility 
located at 115 Peat Meadow Road in New Haven.  Cellco recently learned that the remote radio 
heads (“RRH”) it intended to install at this site was no longer available. The new RRH, model 
numbers RF-4439d-25A and model RF4440d-13A will be installed in its place. 

  Enclosed is a revised Structural Analysis, Mount Analysis and updated set of project 
plans and RRH specification sheets showing the new RRHs that Cellco intends to install. 

 Please contact me if you have any questions regarding this proposal. 

Sincerely, 

 
Kenneth C. Baldwin 

Attachments 
 
Copy: Karla Hanna 

 
 
 
 
 

KENNETH C. BALDWIN 
 
280 Trumbull Street 
Hartford, CT 06103-3597 
Main (860) 275-8200 
Fax (860) 275-8299 
kbaldwin@rc.com 
Direct (860) 275-8345 
 
Also admitted in Massachusetts 
and New York 
 

  





SCOPE OF WORK:

TEP Northeast (TEP NE) has been authorized by Verizon to conduct a structural evaluation
of the 24’ monopole with a proposed 42’ extension supporting the proposed Verizon
antennas located at elevation 67’ above the ground level.

This report represents this office’s findings, conclusions and recommendations pertaining
to the support of Verizon’s existing and proposed antennas listed below.

The following documents were used for our reference:

· Construction Drawings prepared by Effective Engineering Solution, LTD dated
October 15, 2012.

· Structural Analysis report prepared by Hudson Design Group dated
January 31, 2018.

· Mount Structural Analysis report prepared by Hudson Design Group dated
June 30, 2022.

CONCLUSION SUMMARY:

Based on our evaluation, we have determined that the existing tower is in conformance
with the ANSI/TIA-222-H Standard for the loading considered under the criteria listed in this
report. The tower structure is rated at 84.9 % - (Monopole Tower Section L2 from EL.0’ to
EL.10’ Controlling).

CONNECTION SUMMARY:

Based on our evaluation, we have determined that the proposed and existing connection
are in conformance with the ANSI/TIA-222-H Standard for the loading considered under
the criteria listed in this report. The connection is rated at 87.5 %.



  APPURTENANCES CONFIGURATION:
Tenant Appurtenances Elev. Mount

Verizon (6) JAHH-45B-R3B Antennas 67’ BSAMNT-SBS-2-3 on Pipe
Mast on Horizontal Pipe

Verizon (3) MT6407-77AAntennas 67’ Pipe Mast on
Horizontal Pipe

Verizon (3) B2/B66A RRH ORAN RRH’s
(RF4439d-25A RRH) 60’ Pipe Mast on UGLM-DCP

Verizon (3) B5/B13 RRH ORAN RRH’s
(RF4440d-13A RRH) 60’ Pipe Mast on UGLM-DCP

Verizon (3) CBC78T-DS-43-2X Diplexers 60’ Pipe Mast on UGLM-DCP
Verizon (1) OVP Box 60’ Pipe Mast on UGLM-DCP

  *Proposed Verizon Appurtenances shown in Bold.

  VERIZON EXISTING/PROPOSED COAX CABLES:
Tenant Coax Cables Elev. Mount
Verizon (1) Hybrid Cable 67’ Inside Monopole

  *Proposed Verizon Coax Cables shown in Bold.

   ANALYSIS RESULTS SUMMARY:
Component Max. Stress

Ratio
Elev. of

Component (ft)
Pass/Fail Comments

Pole Extension 20.6 % 27 – 69 PASS
Tower Section L1 73.4 % 10 – 24 PASS
Tower Section L2 84.9 % 0 – 10 PASS Controlling

   CONNECTION RESULTS SUMMARY:

Stress Ratio Pass/Fail Comments
Anchors 65.9 % PASS

Plate 66.6 % PASS
Stiffener 87.5 % PASS Controlling

   TOWER FOUNDATION COMPARISON SUMMARY:
Proposed
Reactions

*Previous
Reactions

Stress Ratio Pass/Fail

Shear 43634 lbs 49755 lbs 87.7 % PASS
Axial 92501 lbs 150000 lbs** 61.7 % PASS

Moment 1717291 lb-ft 1865196 lb-ft 92.1 % PASS

* Reactions taken from previous HDG Tower Structural Analysis dated January 31, 2018.
** Reaction taken from previous HDG Foundation Evaluation dated January 31, 2018.



DESIGN CRITERIA:

1. EIA/TIA-222-H Structural Standards for Steel Antenna Towers and Antenna
Supporting Structures

County:  New Haven
Wind Load: 125 mph   (2022 Connecticut State Building Code)
Structural Class:  II
Exposure Category:  B
Topographic Category:  1
Nominal Ice Thickness: 1.0 inch

2. Approximate height above grade to proposed antennas:  67’

*Calculations and referenced documents are attached.

ASSUMPTIONS:

1. The appurtenances configuration is as stated in this report. All antennas, coax
cables and waveguide cables are assumed to be properly installed and supported
as per the manufacturer’s requirements.

2. The tower and foundation are properly constructed and maintained. All structural
members and their connections are assumed to be in good condition and are free
from defects with no deterioration to its member capacities.

3. The support mounts and platforms are not analyzed and are considered adequate
to support the loading. The analysis is limited to the primary support structure itself.

SUPPORT RECOMMENDATIONS:

TEP NE recommends that the proposed antennas, RRH’s and OVP be mounted on the
proposed mount supported by the proposed monopole extension.



FIELD PHOTOS:
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3'-6" Face Horizontal 673'-6" Face Horizontal 673'-6" Face Horizontal 673'-6" Face Horizontal 673'-6" Face Horizontal 673'-6" Face Horizontal 673'-6" Face Horizontal 673'-6" Face Horizontal 67JAHH-45B-R3B Antenna w/Mounting
Pipe

67JAHH-45B-R3B Antenna w/Mounting
Pipe

67JAHH-45B-R3B Antenna w/Mounting
Pipe

67JAHH-45B-R3B Antenna w/Mounting
Pipe

67JAHH-45B-R3B Antenna w/Mounting
Pipe

67JAHH-45B-R3B Antenna w/Mounting
Pipe

67MT6407-77A  Antenna w/ Mounting
Pipe

67MT6407-77A  Antenna w/ Mounting
Pipe

67MT6407-77A  Antenna w/ Mounting
Pipe

677'x2" Antenna Mount Pipe 607'x2" Antenna Mount Pipe 607'x2" Antenna Mount Pipe 60B2/B66A RRH ORAN RRH 60B2/B66A RRH ORAN RRH 60B2/B66A RRH ORAN RRH 60B5/B13 RRH ORAN RRH 60B5/B13 RRH ORAN RRH 60B5/B13 RRH ORAN RRH 60CBC78T-DS-43-2X Diplexer 60CBC78T-DS-43-2X Diplexer 60CBC78T-DS-43-2X Diplexer 60OVP Box 6024"x42' Pipe 48(2) W30x108 Beams 25.524" Torsion Pipe 25.5(2) 14'x48' Billborad 25.5DESIGNED APPURTENANCE LOADING
TYPE TYPEELEVATION ELEVATION

3'-6" Face Horizontal 67
3'-6" Face Horizontal 67
3'-6" Face Horizontal 67
3'-6" Face Horizontal 67
3'-6" Face Horizontal 67
3'-6" Face Horizontal 67
3'-6" Face Horizontal 67
3'-6" Face Horizontal 67
JAHH-45B-R3B Antenna w/Mounting
Pipe

67

JAHH-45B-R3B Antenna w/Mounting
Pipe

67

JAHH-45B-R3B Antenna w/Mounting
Pipe

67

JAHH-45B-R3B Antenna w/Mounting
Pipe

67

JAHH-45B-R3B Antenna w/Mounting
Pipe

67

JAHH-45B-R3B Antenna w/Mounting
Pipe

67

MT6407-77A  Antenna w/ Mounting
Pipe

67

MT6407-77A  Antenna w/ Mounting
Pipe

67

MT6407-77A  Antenna w/ Mounting
Pipe

67

7'x2" Antenna Mount Pipe 60
7'x2" Antenna Mount Pipe 60
7'x2" Antenna Mount Pipe 60
B2/B66A RRH ORAN RRH 60
B2/B66A RRH ORAN RRH 60
B2/B66A RRH ORAN RRH 60
B5/B13 RRH ORAN RRH 60
B5/B13 RRH ORAN RRH 60
B5/B13 RRH ORAN RRH 60
CBC78T-DS-43-2X Diplexer 60
CBC78T-DS-43-2X Diplexer 60
CBC78T-DS-43-2X Diplexer 60
OVP Box 60
24"x42' Pipe 48
(2) W30x108 Beams 25.5
24" Torsion Pipe 25.5
(2) 14'x48' Billborad 25.5

MATERIAL STRENGTH
GRADE GRADEFy FyFu Fu

A53-B-42 42 ksi 63 ksi

TOWER DESIGN NOTES
1. Tower is located in New Haven County, Connecticut.
2. Tower designed for Exposure B to the TIA-222-H Standard.
3. Tower designed for a 125.0 mph basic wind in accordance with the TIA-222-H Standard.
4. Tower is also designed for a 50.0 mph basic wind with 1.00 in ice. Ice is considered to increase

in thickness with height.
5. Deflections are based upon a 60.0 mph wind.
6. Tower Risk Category II.
7. Topographic Category 1 with Crest Height of 0.00 ft
8. TOWER RATING: 84.9%
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Tower Input Data
The tower is a monopole.
This tower is designed using the TIA-222-H standard.
The following design criteria apply:

Tower is located in New Haven County, Connecticut.
Tower base elevation above sea level: 15.00 ft.
Basic wind speed of 125.0 mph.
Risk Category II.
Exposure Category B.
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 56.0 pcf.
A wind speed of 50.0 mph  is used in combination with ice.
Temperature drop of 50.0 °F.
Deflections calculated using a wind speed of 60.0 mph.
A non-linear (P-delta) analysis was used.
Stress ratio used in pole design is 1.
Local bending stresses due to climbing loads, feed line supports, and appurtenance mounts are not considered.

Pole Section Geometry
 Section Elevation

ft

Section
Length

ft

Pole
Size

Pole
Grade

Socket Length
ft

L1 24.00-10.00 14.00 P36x1/2 A53-B-42
(42 ksi)

L2 10.00-0.00 10.00 P42x7/16 A53-B-42
(42 ksi)

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

L1 24.00-10.00 1 1 1
L2 10.00-0.00 1 1 1

Feed Line/Linear Appurtenances - Entered As Area
Description Face

or
Leg

Allow
Shield

Exclude
From

Torque
Calculation

Component
Type

Placement

ft

Total
Number

CAAA

ft2/ft

Weight

plf

12X24 Hybrid Cable D No Yes Inside Pole 24.00 - 0.00 1 No Ice
1/2'' Ice
1'' Ice

0.00
0.00
0.00

3.20
3.20
3.20

**********
1 5/8 D No Yes Inside Pole 24.00 - 0.00 10 No Ice

1/2'' Ice
1'' Ice

0.00
0.00
0.00

1.04
1.04
1.04
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Feed Line/Linear Appurtenances Section Areas
Tower
Section

Tower
 Elevation

ft

Face AR

ft2

AF

ft2

CAAA
In Face

ft2

CAAA
Out Face

ft2

Weight

lb
L1 24.00-10.00 A

B
C
D

0.000
0.000
0.000
0.000

0.000
0.000
0.000
0.000

0.000
0.000
0.000
0.000

0.000
0.000
0.000
0.000

0.00
0.00
0.00

190.40
L2 10.00-0.00 A

B
C
D

0.000
0.000
0.000
0.000

0.000
0.000
0.000
0.000

0.000
0.000
0.000
0.000

0.000
0.000
0.000
0.000

0.00
0.00
0.00

136.00

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

lb
L1 24.00-10.00 A

B
C
D

0.936 0.000
0.000
0.000
0.000

0.000
0.000
0.000
0.000

0.000
0.000
0.000
0.000

0.000
0.000
0.000
0.000

0.00
0.00
0.00

190.40
L2 10.00-0.00 A

B
C
D

0.828 0.000
0.000
0.000
0.000

0.000
0.000
0.000
0.000

0.000
0.000
0.000
0.000

0.000
0.000
0.000
0.000

0.00
0.00
0.00

136.00

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

lb

24''x42' Pipe C From
Centroid-Le

g

0.00
0.00
0.00

0.0000 48.00 No Ice
1/2'' Ice
1'' Ice

93.33
95.86
98.39

93.33
95.86
98.39

5778.00
6422.49
7095.23

(2) W30x108 Beams C From
Centroid-Le

g

0.00
0.00
0.00

0.0000 25.50 No Ice
1/2'' Ice
1'' Ice

12.60
13.04
13.48

12.60
13.04
13.48

756.00
915.09
1082.15

********
3'-6'' Face Horizontal A From Face 1.50

0.00
1.59

0.0000 67.00 No Ice
1/2'' Ice
1'' Ice

1.05
1.27
1.50

0.10
0.14
0.19

20.30
30.29
43.26

3'-6'' Face Horizontal A From Face 1.50
0.00
-1.59

0.0000 67.00 No Ice
1/2'' Ice
1'' Ice

1.05
1.27
1.50

0.10
0.14
0.19

20.30
30.29
43.26

3'-6'' Face Horizontal B From Face 1.50
0.00
1.59

0.0000 67.00 No Ice
1/2'' Ice
1'' Ice

1.05
1.27
1.50

0.10
0.14
0.19

20.30
30.29
43.26

3'-6'' Face Horizontal B From Face 1.50
0.00
-1.59

0.0000 67.00 No Ice
1/2'' Ice
1'' Ice

1.05
1.27
1.50

0.10
0.14
0.19

20.30
30.29
43.26

3'-6'' Face Horizontal C From Face 1.50
0.00
1.59

0.0000 67.00 No Ice
1/2'' Ice
1'' Ice

1.05
1.27
1.50

0.10
0.14
0.19

20.30
30.29
43.26
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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

lb

3'-6'' Face Horizontal C From Face 1.50
0.00
-1.59

0.0000 67.00 No Ice
1/2'' Ice
1'' Ice

1.05
1.27
1.50

0.10
0.14
0.19

20.30
30.29
43.26

3'-6'' Face Horizontal D From Face 1.50
0.00
1.59

0.0000 67.00 No Ice
1/2'' Ice
1'' Ice

1.05
1.27
1.50

0.10
0.14
0.19

20.30
30.29
43.26

3'-6'' Face Horizontal D From Face 1.50
0.00
-1.59

0.0000 67.00 No Ice
1/2'' Ice
1'' Ice

1.05
1.27
1.50

0.10
0.14
0.19

20.30
30.29
43.26

JAHH-45B-R3B Antenna
w/Mounting Pipe

D From Face 3.00
2.50
0.00

0.0000 67.00 No Ice
1/2'' Ice
1'' Ice

11.40
11.89
12.38

6.71
7.66
8.49

113.90
195.38
285.02

JAHH-45B-R3B Antenna
w/Mounting Pipe

D From Face 3.00
1.00
0.00

0.0000 67.00 No Ice
1/2'' Ice
1'' Ice

11.40
11.89
12.38

6.71
7.66
8.49

113.90
195.38
285.02

JAHH-45B-R3B Antenna
w/Mounting Pipe

A From Face 3.00
2.50
0.00

0.0000 67.00 No Ice
1/2'' Ice
1'' Ice

11.40
11.89
12.38

6.71
7.66
8.49

113.90
195.38
285.02

JAHH-45B-R3B Antenna
w/Mounting Pipe

A From Face 3.00
1.00
0.00

0.0000 67.00 No Ice
1/2'' Ice
1'' Ice

11.40
11.89
12.38

6.71
7.66
8.49

113.90
195.38
285.02

JAHH-45B-R3B Antenna
w/Mounting Pipe

B From Face 3.00
2.50
0.00

0.0000 67.00 No Ice
1/2'' Ice
1'' Ice

11.40
11.89
12.38

6.71
7.66
8.49

113.90
195.38
285.02

JAHH-45B-R3B Antenna
w/Mounting Pipe

B From Face 3.00
1.00
0.00

0.0000 67.00 No Ice
1/2'' Ice
1'' Ice

11.40
11.89
12.38

6.71
7.66
8.49

113.90
195.38
285.02

MT6407-77A  Antenna w/
Mounting Pipe

D From Face 3.00
-1.50
0.00

0.0000 67.00 No Ice
1/2'' Ice
1'' Ice

4.94
5.30
5.66

2.71
3.17
3.66

101.70
141.68
186.81

MT6407-77A  Antenna w/
Mounting Pipe

A From Face 3.00
-1.50
0.00

0.0000 67.00 No Ice
1/2'' Ice
1'' Ice

4.94
5.30
5.66

2.71
3.17
3.66

101.70
141.68
186.81

MT6407-77A  Antenna w/
Mounting Pipe

B From Face 3.00
-1.50
0.00

0.0000 67.00 No Ice
1/2'' Ice
1'' Ice

4.94
5.30
5.66

2.71
3.17
3.66

101.70
141.68
186.81

7'x2'' Antenna Mount Pipe D From Face 2.00
0.00
0.00

0.0000 60.00 No Ice
1/2'' Ice
1'' Ice

1.66
2.39
2.83

1.66
2.39
2.83

26.00
38.58
55.84

7'x2'' Antenna Mount Pipe A From Face 2.00
0.00
0.00

0.0000 60.00 No Ice
1/2'' Ice
1'' Ice

1.66
2.39
2.83

1.66
2.39
2.83

26.00
38.58
55.84

7'x2'' Antenna Mount Pipe B From Face 2.00
0.00
0.00

0.0000 60.00 No Ice
1/2'' Ice
1'' Ice

1.66
2.39
2.83

1.66
2.39
2.83

26.00
38.58
55.84

B2/B66A RRH ORAN RRH D From Face 2.00
0.00
2.00

0.0000 60.00 No Ice
1/2'' Ice
1'' Ice

1.87
2.03
2.21

1.25
1.39
1.54

74.70
93.02

114.12
B2/B66A RRH ORAN RRH A From Face 2.00

0.00
2.00

0.0000 60.00 No Ice
1/2'' Ice
1'' Ice

1.87
2.03
2.21

1.25
1.39
1.54

74.70
93.02

114.12
B2/B66A RRH ORAN RRH B From Face 2.00

0.00
2.00

0.0000 60.00 No Ice
1/2'' Ice
1'' Ice

1.87
2.03
2.21

1.25
1.39
1.54

74.70
93.02

114.12
B5/B13 RRH ORAN RRH D From Face 2.00

0.00
0.00

0.0000 60.00 No Ice
1/2'' Ice
1'' Ice

1.87
2.03
2.21

1.13
1.27
1.41

70.33
87.65

107.70
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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

lb

B5/B13 RRH ORAN RRH A From Face 2.00
0.00
0.00

0.0000 60.00 No Ice
1/2'' Ice
1'' Ice

1.87
2.03
2.21

1.13
1.27
1.41

70.33
87.65

107.70
B5/B13 RRH ORAN RRH B From Face 2.00

0.00
0.00

0.0000 60.00 No Ice
1/2'' Ice
1'' Ice

1.87
2.03
2.21

1.13
1.27
1.41

70.33
87.65

107.70
CBC78T-DS-43-2X Diplexer D From Face 2.00

0.00
-2.00

0.0000 60.00 No Ice
1/2'' Ice
1'' Ice

0.56
0.65
0.76

0.52
0.61
0.71

21.00
27.39
35.46

CBC78T-DS-43-2X Diplexer A From Face 2.00
0.00
-2.00

0.0000 60.00 No Ice
1/2'' Ice
1'' Ice

0.56
0.65
0.76

0.52
0.61
0.71

21.00
27.39
35.46

CBC78T-DS-43-2X Diplexer B From Face 2.00
0.00
-2.00

0.0000 60.00 No Ice
1/2'' Ice
1'' Ice

0.56
0.65
0.76

0.52
0.61
0.71

21.00
27.39
35.46

OVP Box D From Face 2.00
0.00
-2.00

0.0000 60.00 No Ice
1/2'' Ice
1'' Ice

3.78
4.03
4.29

2.51
2.72
2.94

32.00
63.40
98.56

********
24'' Torsion Pipe C From

Centroid-Le
g

0.00
0.00
0.00

0.0000 25.50 No Ice
1/2'' Ice
1'' Ice

100.80
103.74
106.68

4.80
5.07
5.35

3977.70
4798.29
5654.85

(2) 14'x48' Billborad C From Face 0.00
0.00
10.00

0.0000 25.50 No Ice
1/2'' Ice
1'' Ice

1238.00
1243.04
1247.68

78.12
79.76
81.40

45000.00
50654.87
56365.93

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 45 deg - No Ice
5 0.9 Dead+1.0 Wind 45 deg - No Ice
6 1.2 Dead+1.0 Wind 90 deg - No Ice
7 0.9 Dead+1.0 Wind 90 deg - No Ice
8 1.2 Dead+1.0 Wind 135 deg - No Ice
9 0.9 Dead+1.0 Wind 135 deg - No Ice
10 1.2 Dead+1.0 Wind 180 deg - No Ice
11 0.9 Dead+1.0 Wind 180 deg - No Ice
12 1.2 Dead+1.0 Wind 225 deg - No Ice
13 0.9 Dead+1.0 Wind 225 deg - No Ice
14 1.2 Dead+1.0 Wind 270 deg - No Ice
15 0.9 Dead+1.0 Wind 270 deg - No Ice
16 1.2 Dead+1.0 Wind 315 deg - No Ice
17 0.9 Dead+1.0 Wind 315 deg - No Ice
18 1.2 Dead+1.0 Ice+1.0 Temp
19 1.2 Dead+1.0 Wind 0 deg+1.0 Ice+1.0 Temp
20 1.2 Dead+1.0 Wind 45 deg+1.0 Ice+1.0 Temp
21 1.2 Dead+1.0 Wind 90 deg+1.0 Ice+1.0 Temp
22 1.2 Dead+1.0 Wind 135 deg+1.0 Ice+1.0 Temp
23 1.2 Dead+1.0 Wind 180 deg+1.0 Ice+1.0 Temp
24 1.2 Dead+1.0 Wind 225 deg+1.0 Ice+1.0 Temp
25 1.2 Dead+1.0 Wind 270 deg+1.0 Ice+1.0 Temp
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Comb.
No.

Description

26 1.2 Dead+1.0 Wind 315 deg+1.0 Ice+1.0 Temp
27 Dead+Wind 0 deg - Service
28 Dead+Wind 45 deg - Service
29 Dead+Wind 90 deg - Service
30 Dead+Wind 135 deg - Service
31 Dead+Wind 180 deg - Service
32 Dead+Wind 225 deg - Service
33 Dead+Wind 270 deg - Service
34 Dead+Wind 315 deg - Service

Maximum Reactions
Location Condition Gov.

Load
Comb.

Vertical
lb

Horizontal, X
lb

Horizontal, Z
lb

Pole Max. Vert 24 92501.12 5086.56 -1491.18
Max. Hx 15 55977.72 43611.85 1403.72
Max. Hz 2 74636.95 1403.72 12075.58
Max. Mx 2 526414.90 1403.72 12075.58
Max. Mz 6 1716916.66 -43611.85 -1403.72

Max. Torsion 6 1000.68 -43611.85 -1403.72
Min. Vert 3 55977.72 1403.72 12075.58
Min. Hx 6 74636.95 -43611.85 -1403.72
Min. Hz 10 74636.95 -1403.72 -12075.58
Min. Mx 10 -526090.00 -1403.72 -12075.58
Min. Mz 15 -1575609.30 43611.85 1403.72

Min. Torsion 16 -955.30 31830.81 9531.30

Tower Mast Reaction Summary
Load

Combination
Vertical

lb

Shearx

lb

Shearz

lb

 Overturning
Moment, Mx

lb-ft

 Overturning
Moment, Mz

lb-ft

Torque

lb-ft
Dead Only 62197.46 0.00 0.00 -135.12 -65842.11 0.00
1.2 Dead+1.0 Wind 0 deg - No Ice 74636.95 -1403.72 -12075.58 -526414.90 -43134.44 156.49
0.9 Dead+1.0 Wind 0 deg - No Ice 55977.72 -1403.72 -12075.58 -525383.82 -23263.78 127.24
1.2 Dead+1.0 Wind 45 deg - No Ice 74636.95 29845.66 -7546.15 -346809.84 -1211771.15 -851.23
0.9 Dead+1.0 Wind 45 deg - No Ice 55977.72 29845.66 -7546.15 -346108.13 -1189804.68 -868.53
1.2 Dead+1.0 Wind 90 deg - No Ice 74636.95 43611.85 1403.72 35851.80 -1716916.66 -1000.68
0.9 Dead+1.0 Wind 90 deg - No Ice 55977.72 43611.85 1403.72 35837.27 -1694050.08 -996.59
1.2 Dead+1.0 Wind 135 deg - No Ice 74636.95 31830.81 9531.30 397417.13 -1262702.22 -479.51
0.9 Dead+1.0 Wind 135 deg - No Ice 55977.72 31830.81 9531.30 396718.84 -1240657.45 -456.59
1.2 Dead+1.0 Wind 180 deg - No Ice 74636.95 1403.72 12075.58 526090.00 -115164.73 -69.71
0.9 Dead+1.0 Wind 180 deg - No Ice 55977.72 1403.72 12075.58 525140.72 -95183.23 -40.63
1.2 Dead+1.0 Wind 225 deg - No Ice 74636.95 -29845.66 7546.15 346486.04 1053475.91 263.70
0.9 Dead+1.0 Wind 225 deg - No Ice 55977.72 -29845.66 7546.15 345865.85 1071360.59 282.12
1.2 Dead+1.0 Wind 270 deg - No Ice 74636.95 -43611.85 -1403.72 -36176.66 1558625.86 802.18
0.9 Dead+1.0 Wind 270 deg - No Ice 55977.72 -43611.85 -1403.72 -36080.34 1575609.30 798.47
1.2 Dead+1.0 Wind 315 deg - No Ice 74636.95 -31830.81 -9531.30 -397743.08 1104407.49 955.30
0.9 Dead+1.0 Wind 315 deg - No Ice 55977.72 -31830.81 -9531.30 -396962.73 1122213.74 931.46
1.2 Dead+1.0 Ice+1.0 Temp 92501.12 0.00 -0.00 -428.63 -94101.07 0.00
1.2 Dead+1.0 Wind 0 deg+1.0 Ice+1.0 Temp 92501.12 -236.75 -2345.60 -97464.67 -88026.68 -121.29
1.2 Dead+1.0 Wind 45 deg+1.0 Ice+1.0 Temp 92501.12 5086.56 -1491.18 -64745.58 -285624.43 -201.85
1.2 Dead+1.0 Wind 90 deg+1.0 Ice+1.0 Temp 92501.12 7430.24 236.75 5654.74 -371033.54 -153.76
1.2 Dead+1.0 Wind 135 deg+1.0 Ice+1.0 Temp 92501.12 5421.39 1826.00 72491.47 -294227.69 -13.07
1.2 Dead+1.0 Wind 180 deg+1.0 Ice+1.0 Temp 92501.12 236.75 2345.60 96607.34 -100192.88 123.95
1.2 Dead+1.0 Wind 225 deg+1.0 Ice+1.0 Temp 92501.12 -5086.56 1491.18 63884.75 97389.33 184.88
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Load
Combination

Vertical

lb

Shearx

lb

Shearz

lb

 Overturning
Moment, Mx

lb-ft

 Overturning
Moment, Mz

lb-ft

Torque

lb-ft
1.2 Dead+1.0 Wind 270 deg+1.0 Ice+1.0 Temp 92501.12 -7430.24 -236.75 -6512.12 182803.79 148.02
1.2 Dead+1.0 Wind 315 deg+1.0 Ice+1.0 Temp 92501.12 -5421.39 -1826.00 -73344.89 105992.14 26.97
Dead+Wind 0 deg - Service 62197.46 -289.37 -2489.35 -108479.40 -58435.44 21.00
Dead+Wind 45 deg - Service 62197.46 6152.60 -1555.62 -71504.45 -299060.42 -129.86
Dead+Wind 90 deg - Service 62197.46 8990.47 289.37 7281.59 -403074.08 -189.51
Dead+Wind 135 deg - Service 62197.46 6561.84 1964.85 81723.01 -309549.24 -134.57
Dead+Wind 180 deg - Service 62197.46 289.37 2489.35 108209.12 -73268.38 -17.34
Dead+Wind 225 deg - Service 62197.46 -6152.60 1555.62 71234.20 167351.80 104.95
Dead+Wind 270 deg - Service 62197.46 -8990.47 -289.37 -7551.88 271365.62 181.10
Dead+Wind 315 deg - Service 62197.46 -6561.84 -1964.85 -81993.34 177840.65 154.74

Solution Summary

Load
Comb.

Sum of Applied Forces Sum of Reactions
% ErrorPX

lb
PY
lb

PZ
lb

PX
lb

PY
lb

PZ
lb

1 0.00 -62197.46 0.00 -0.00 62197.46 0.00 0.000%
2 -1403.72 -74636.95 -12075.58 1403.72 74636.95 12075.58 0.000%
3 -1403.72 -55977.72 -12075.58 1403.72 55977.72 12075.58 0.000%
4 29845.66 -74636.95 -7546.15 -29845.66 74636.95 7546.15 0.000%
5 29845.66 -55977.72 -7546.15 -29845.66 55977.72 7546.15 0.000%
6 43611.85 -74636.95 1403.72 -43611.85 74636.95 -1403.72 0.000%
7 43611.85 -55977.72 1403.72 -43611.85 55977.72 -1403.72 0.000%
8 31830.81 -74636.95 9531.30 -31830.81 74636.95 -9531.30 0.000%
9 31830.81 -55977.72 9531.30 -31830.81 55977.72 -9531.30 0.000%
10 1403.72 -74636.95 12075.58 -1403.72 74636.95 -12075.58 0.000%
11 1403.72 -55977.72 12075.58 -1403.72 55977.72 -12075.58 0.000%
12 -29845.66 -74636.95 7546.15 29845.66 74636.95 -7546.15 0.000%
13 -29845.66 -55977.72 7546.15 29845.66 55977.72 -7546.15 0.000%
14 -43611.85 -74636.95 -1403.72 43611.85 74636.95 1403.72 0.000%
15 -43611.85 -55977.72 -1403.72 43611.85 55977.72 1403.72 0.000%
16 -31830.81 -74636.95 -9531.30 31830.81 74636.95 9531.30 0.000%
17 -31830.81 -55977.72 -9531.30 31830.81 55977.72 9531.30 0.000%
18 0.00 -92501.12 0.00 -0.00 92501.12 0.00 0.000%
19 -236.75 -92501.12 -2345.60 236.75 92501.12 2345.60 0.000%
20 5086.56 -92501.12 -1491.18 -5086.56 92501.12 1491.18 0.000%
21 7430.24 -92501.12 236.75 -7430.24 92501.12 -236.75 0.000%
22 5421.38 -92501.12 1826.00 -5421.39 92501.12 -1826.00 0.000%
23 236.75 -92501.12 2345.60 -236.75 92501.12 -2345.60 0.000%
24 -5086.56 -92501.12 1491.18 5086.56 92501.12 -1491.18 0.000%
25 -7430.24 -92501.12 -236.75 7430.24 92501.12 236.75 0.000%
26 -5421.38 -92501.12 -1826.00 5421.39 92501.12 1826.00 0.000%
27 -289.37 -62197.46 -2489.35 289.37 62197.46 2489.35 0.000%
28 6152.60 -62197.46 -1555.62 -6152.60 62197.46 1555.62 0.000%
29 8990.47 -62197.46 289.37 -8990.47 62197.46 -289.37 0.000%
30 6561.84 -62197.46 1964.85 -6561.84 62197.46 -1964.85 0.000%
31 289.37 -62197.46 2489.35 -289.37 62197.46 -2489.35 0.000%
32 -6152.60 -62197.46 1555.62 6152.60 62197.46 -1555.62 0.000%
33 -8990.47 -62197.46 -289.37 8990.47 62197.46 289.37 0.000%
34 -6561.84 -62197.46 -1964.85 6561.84 62197.46 1964.85 0.000%
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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 0.00000001
3 Yes 4 0.00000001 0.00000001
4 Yes 4 0.00000001 0.00000517
5 Yes 4 0.00000001 0.00000301
6 Yes 4 0.00000001 0.00000482
7 Yes 4 0.00000001 0.00000247
8 Yes 4 0.00000001 0.00000510
9 Yes 4 0.00000001 0.00000287
10 Yes 4 0.00000001 0.00000001
11 Yes 4 0.00000001 0.00000001
12 Yes 4 0.00000001 0.00000394
13 Yes 4 0.00000001 0.00000001
14 Yes 4 0.00000001 0.00000428
15 Yes 4 0.00000001 0.00000229
16 Yes 4 0.00000001 0.00000459
17 Yes 4 0.00000001 0.00000278
18 Yes 4 0.00000001 0.00000429
19 Yes 4 0.00000001 0.00000540
20 Yes 4 0.00000001 0.00001111
21 Yes 4 0.00000001 0.00001372
22 Yes 4 0.00000001 0.00001139
23 Yes 4 0.00000001 0.00000565
24 Yes 4 0.00000001 0.00000322
25 Yes 4 0.00000001 0.00000513
26 Yes 4 0.00000001 0.00000359
27 Yes 4 0.00000001 0.00000001
28 Yes 4 0.00000001 0.00000001
29 Yes 4 0.00000001 0.00000001
30 Yes 4 0.00000001 0.00000001
31 Yes 4 0.00000001 0.00000001
32 Yes 4 0.00000001 0.00000001
33 Yes 4 0.00000001 0.00000001
34 Yes 4 0.00000001 0.00000001

Maximum Tower Deflections - Service Wind
Section

No.
Elevation

ft

Horz.
Deflection

in

Gov.
Load

Comb.

Tilt

°

Twist

°
L1 24 - 10 0.5129 29 0.1963 0.0002
L2 10 - 0 0.0901 29 0.0826 0.0001

Critical Deflections and Radius of Curvature - Service Wind
Elevation

ft

Appurtenance Gov.
Load

Comb.

Deflection

in

Tilt

°

Twist

°

Radius of
Curvature

ft
67.00 3'-6'' Face Horizontal 29 0.5129 0.1963 0.0002 12689
60.00 7'x2'' Antenna Mount Pipe 29 0.5129 0.1963 0.0002 12689
48.00 24''x42' Pipe 29 0.5129 0.1963 0.0002 12689
25.50 (2) W30x108 Beams 29 0.5129 0.1963 0.0002 12689
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Maximum Tower Deflections - Design Wind
Section

No.
Elevation

ft

Horz.
Deflection

in

Gov.
Load

Comb.

Tilt

°

Twist

°
L1 24 - 10 2.1106 6 0.7891 0.0008
L2 10 - 0 0.3796 6 0.3458 0.0003

Critical Deflections and Radius of Curvature - Design Wind
Elevation

ft

Appurtenance Gov.
Load

Comb.

Deflection

in

Tilt

°

Twist

°

Radius of
Curvature

ft
67.00 3'-6'' Face Horizontal 6 2.1106 0.7891 0.0009 3138
60.00 7'x2'' Antenna Mount Pipe 6 2.1106 0.7891 0.0009 3138
48.00 24''x42' Pipe 6 2.1106 0.7891 0.0009 3138
25.50 (2) W30x108 Beams 6 2.1106 0.7891 0.0009 3138

Compression Checks

Pole Design Data
Section

No.
Elevation

ft

Size L

ft

Lu

ft

Kl/r A

in2

Pu

lb

fPn

lb

Ratio
Pu

fPn

L1 24 - 10 (1) P36x1/2 14.00 0.00 0.0 55.7633 -71864.60 2107850.00 0.034
L2 10 - 0 (2) P42x7/16 10.00 0.00 0.0 57.1254 -74622.00 2028190.00 0.037

Pole Bending Design Data
Section

No.
Elevation

ft

Size Mux

lb-ft

fMnx

lb-ft

Ratio
Mux

fMnx

Muy

lb-ft

fMny

lb-ft

Ratio
Muy

fMny

L1 24 - 10 (1) P36x1/2 1281750.00 1842816.67 0.696 0.00 1842816.67 0.000
L2 10 - 0 (2) P42x7/16 1717291.67 2125975.00 0.808 0.00 2125975.00 0.000

Pole Shear Design Data
Section

No.
Elevation

ft

Size Actual
Vu
lb

fVn

lb

Ratio
Vu

fVn

Actual
Tu

lb-ft

fTn

lb-ft

Ratio
Tu

fTn

L1 24 - 10 (1) P36x1/2 43480.90 632356.00 0.069 1000.65 1973650.00 0.001
L2 10 - 0 (2) P42x7/16 43660.00 647803.00 0.067 1000.63 2367141.67 0.000
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Pole Interaction Design Data
Section

No.
Elevation

ft

Ratio
Pu

fPn

Ratio
Mux

fMnx

Ratio
Muy

fMny

Ratio
Vu

fVn

Ratio
Tu

fTn

Comb.
Stress
Ratio

Allow.
Stress
Ratio

Criteria

L1 24 - 10 (1) 0.034 0.696 0.000 0.069 0.001 0.734 1.000 4.8.2

L2 10 - 0 (2) 0.037 0.808 0.000 0.067 0.000 0.849 1.000 4.8.2

Section Capacity Table
Section

No.
Elevation

ft
Component

Type
Size Critical

Element
P
lb

øPallow
lb

%
Capacity

Pass
Fail

L1 24 - 10 Pole P36x1/2 1 -71864.60 2107850.00 73.4 Pass
L2 10 - 0 Pole P42x7/16 2 -74622.00 2028190.00 84.9 Pass

Summary
Pole (L2) 84.9 Pass

RATING = 84.9 Pass



Monopole Base Plate Connection @ 24'

*TIA-222-H Section 15.5 Applied

#VALUE!

Anchor Rod Data Anchor Rod Summary (units of kips, kip-in)
GROUP 1:   (4) 1-1/4" ø bolts (A325 N; Fy=81 ksi, Fu=105 ksi) on 53" BC GROUP 1:
GROUP 2:   (8) 1-1/4" ø bolts (A325 N; Fy=81 ksi, Fu=105 ksi) on 46" BC             Pu_c = 61.24 φPn_c = 89.46 Stress Rating

            Vu = 3.38 φVn = 40.26 65.9%
Base Plate Data             Mu = n/a φMn = n/a Pass
42" W x 1" Plate (A36; Fy=36 ksi, Fu=58 ksi);   Clip: 0 in

GROUP 2:
Stiffener Data             Pu_c = 53.91 φPn_c = 89.46 Stress Rating
Group 1: (8) 10"H x 6"W x 0.5"T, Notch: 0.25"             Vu = 3.38 φVn = 40.26 58.1%
  plate: Fy= 36 ksi ; weld: Fy= 70 ksi             Mu = n/a φMn = n/a Pass
  horiz. weld: 0.25" fillet
  vert. weld: 0.25" fillet Base Plate Summary

Max Stress (ksi): 22.65 (Roark's Flexural)
Group 2: (8) 10"H x 9"W x 0.5"T, Notch: 0.25" Allowable Stress (ksi): 32.4
  plate: Fy= 36 ksi ; weld: Fy= 70 ksi Stress Rating: 66.6% Pass
  horiz. weld: 0.25" fillet
  vert. weld: 0.25" fillet Stiffener Summary

Horizontal Weld: 40.9% Pass
Pole Data Vertical Weld: 50.7% Pass
36" x 0.5" round pole (A36; Fy=36 ksi, Fu=58 ksi) Plate Flexure+Shear: 38.2% Pass

Plate Tension+Shear: 29.1% Pass
Plate Compression: 87.5% Pass
Pole Summary
Punching Shear: 21.0% Pass

68.50
40.60

Adjusted Pole Reactions

BU # 324908

Applied Loads

Site Name East Haven 5 CT
Rev. 7

Analysis Considerations

Site Info

TIA-222 Revision H
Grout Considered: See Custom Sheet

Analysis ResultsConnection Properties

Iar (in) See Custom Sheet

Moment (kip-ft) 614.99
Axial Force (kips) 68.50

Shear Force (kips) 40.60

Moment (kip-ft)
Axial Force (kips)

Shear Force (kips)

0.00

Analysis Date: 4/26/2023CCIplate - Version 4.1.2



0 (Base) note: Bending interaction not considered when Grout Considered = "Yes"
Grout Considered = "Yes" when Eta >0.5

Bolt Group Resist
Axial Resist Shear Induce Plate

Bending
Grout

Considered
Apply at BARB

Elevation
BARB CL Elevation

(ft)
Leg Mod

Eccentricity (in)
1 Yes Yes Yes No No
2 Yes Yes Yes No No

Bolt Bolt Group
ID

Location
(deg.) Diameter (in) Material Bolt Circle (in) Eta Factor, η: Iar (in): Thread Type Area Override,

in^2 Tension Only

1 1 45 1.25 A325 53 0.5 0 N-Included No
2 1 135 1.25 A325 53 0.5 0 N-Included No
3 1 225 1.25 A325 53 0.5 0 N-Included No
4 1 315 1.25 A325 53 0.5 0 N-Included No
5 2 35 1.25 A325 46 0.5 0 N-Included No
6 2 125 1.25 A325 46 0.5 0 N-Included No
7 2 215 1.25 A325 46 0.5 0 N-Included No
8 2 305 1.25 A325 46 0.5 0 N-Included No
9 2 55 1.25 A325 46 0.5 0 N-Included No
10 2 145 1.25 A325 46 0.5 0 N-Included No
11 2 235 1.25 A325 46 0.5 0 N-Included No
12 2 325 1.25 A325 46 0.5 0 N-Included No

1 1 30 6 10 0.5 0.25 0.25 36 Fillet 0.25 0.25 70
2 1 60 6 10 0.5 0.25 0.25 36 Fillet 0.25 0.25 70
3 1 120 6 10 0.5 0.25 0.25 36 Fillet 0.25 0.25 70
4 1 150 6 10 0.5 0.25 0.25 36 Fillet 0.25 0.25 70
5 1 210 6 10 0.5 0.25 0.25 36 Fillet 0.25 0.25 70
6 1 240 6 10 0.5 0.25 0.25 36 Fillet 0.25 0.25 70
7 1 300 6 10 0.5 0.25 0.25 36 Fillet 0.25 0.25 70
8 1 330 6 10 0.5 0.25 0.25 36 Fillet 0.25 0.25 70
9 2 40 9 10 0.5 0.25 0.25 36 Fillet 0.25 0.25 70
10 2 50 9 10 0.5 0.25 0.25 36 Fillet 0.25 0.25 70
11 2 130 9 10 0.5 0.25 0.25 36 Fillet 0.25 0.25 70
12 2 140 9 10 0.5 0.25 0.25 36 Fillet 0.25 0.25 70
13 2 220 9 10 0.5 0.25 0.25 36 Fillet 0.25 0.25 70
14 2 230 9 10 0.5 0.25 0.25 36 Fillet 0.25 0.25 70
15 2 310 9 10 0.5 0.25 0.25 36 Fillet 0.25 0.25 70
16 2 320 9 10 0.5 0.25 0.25 36 Fillet 0.25 0.25 70

Plot Graphic

Weld Type Groove Depth
(in)

Groove Angle
(deg.)

H. Fillet Weld
Size (in)

V. Fillet Weld
Size (in)

Weld Strength
(ksi)

Elevation (ft)

Custom Bolt Connection

Custom Stiffener Connection
Stiffener Stiffener

Group ID
Location

(deg.) Width (in) Height (in) Thickness (in) H. Notch (in) V. Notch (in) Grade (ksi)

Analysis Date: 3/22/2023CCIplate - Version 4.1.2



PROPOSED EXTENSION



 TEP Northeast

 TEP Northeast
 45 Beechwood Drive

 North Andover, MA 01845
 Phone: (978) 557-5553

 FAX:

Job: EAST HAVEN 5 CT
 Project: 42 ft Monopole Extension
 Client: VERIZON  Drawn by: RL  App'd:

 Code:  TIA-222-H  Date: 04/26/23  Scale:  NTS
 Path:

Y:\Shared\Work2.0\STRUCTURAL DEPARTMENT\ANALYSIS SOFTWARE\TnxTower\Tnx Projects\VERIZON\CT\East Haven 5 CT\NSB\2020\Rev.7\EAST HAVEN 5 CT (Pole Extension).eri

 Dwg No. E-1

69.0 ft

27.0 ft

REACTIONS - 125.0 mph WIND
TORQUE 2867 lb-ft

5202 lb
SHEAR

173241 lb-ft
MOMENT

8682 lb
AXIAL

50.0 mph WIND - 1.0000 in ICE
TORQUE 610 lb-ft

1263 lb
SHEAR

41194 lb-ft
MOMENT

12086 lb
AXIAL

ARE FACTORED
ALL REACTIONS
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3'-6" Face Horizontal 673'-6" Face Horizontal 673'-6" Face Horizontal 673'-6" Face Horizontal 673'-6" Face Horizontal 673'-6" Face Horizontal 673'-6" Face Horizontal 673'-6" Face Horizontal 67JAHH-45B-R3B Antenna w/Mounting
Pipe

67JAHH-45B-R3B Antenna w/Mounting
Pipe

67JAHH-45B-R3B Antenna w/Mounting
Pipe

67JAHH-45B-R3B Antenna w/Mounting
Pipe

67JAHH-45B-R3B Antenna w/Mounting
Pipe

67JAHH-45B-R3B Antenna w/Mounting
Pipe

67MT6407-77A  Antenna w/ Mounting
Pipe

67MT6407-77A  Antenna w/ Mounting
Pipe

67MT6407-77A  Antenna w/ Mounting
Pipe

677'x2" Antenna Mount Pipe 607'x2" Antenna Mount Pipe 607'x2" Antenna Mount Pipe 60B2/B66A RRH ORAN RRH 60B2/B66A RRH ORAN RRH 60B2/B66A RRH ORAN RRH 60B5/B13 RRH ORAN RRH 60B5/B13 RRH ORAN RRH 60B5/B13 RRH ORAN RRH 60CBC78T-DS-43-2X Diplexer 60CBC78T-DS-43-2X Diplexer 60CBC78T-DS-43-2X Diplexer 60OVP Box 60DESIGNED APPURTENANCE LOADING
TYPE TYPEELEVATION ELEVATION

3'-6" Face Horizontal 67
3'-6" Face Horizontal 67
3'-6" Face Horizontal 67
3'-6" Face Horizontal 67
3'-6" Face Horizontal 67
3'-6" Face Horizontal 67
3'-6" Face Horizontal 67
3'-6" Face Horizontal 67
JAHH-45B-R3B Antenna w/Mounting
Pipe

67

JAHH-45B-R3B Antenna w/Mounting
Pipe

67

JAHH-45B-R3B Antenna w/Mounting
Pipe

67

JAHH-45B-R3B Antenna w/Mounting
Pipe

67

JAHH-45B-R3B Antenna w/Mounting
Pipe

67

JAHH-45B-R3B Antenna w/Mounting
Pipe

67

MT6407-77A  Antenna w/ Mounting
Pipe

67

MT6407-77A  Antenna w/ Mounting
Pipe

67

MT6407-77A  Antenna w/ Mounting
Pipe

67

7'x2" Antenna Mount Pipe 60
7'x2" Antenna Mount Pipe 60
7'x2" Antenna Mount Pipe 60
B2/B66A RRH ORAN RRH 60
B2/B66A RRH ORAN RRH 60
B2/B66A RRH ORAN RRH 60
B5/B13 RRH ORAN RRH 60
B5/B13 RRH ORAN RRH 60
B5/B13 RRH ORAN RRH 60
CBC78T-DS-43-2X Diplexer 60
CBC78T-DS-43-2X Diplexer 60
CBC78T-DS-43-2X Diplexer 60
OVP Box 60

MATERIAL STRENGTH
GRADE GRADEFy FyFu Fu

A53-B-42 42 ksi 63 ksi

TOWER DESIGN NOTES
1. Tower is located in New Haven County, Connecticut.
2. Tower designed for Exposure B to the TIA-222-H Standard.
3. Tower designed for a 125.0 mph basic wind in accordance with the TIA-222-H Standard.
4. Tower is also designed for a 50.0 mph basic wind with 1.00 in ice. Ice is considered to increase

in thickness with height.
5. Deflections are based upon a 60.0 mph wind.
6. Tower Risk Category II.
7. Topographic Category 1 with Crest Height of 0.00 ft
8. TOWER RATING: 20.6%



ttnnxxTToowweerr Job
EAST HAVEN 5 CT

Page
1 of 8

TEP Northeast
45 Beechwood Drive

Project
42 ft Monopole Extension

Date
10:01:19 04/26/23

North Andover, MA 01845
Phone: (978) 557-5553

FAX:

Client
VERIZON

Designed by
RL

Tower Input Data
The tower is a monopole.
This tower is designed using the TIA-222-H standard.
The following design criteria apply:

Tower is located in New Haven County, Connecticut.
Tower base elevation above sea level: 69.00 ft.
Basic wind speed of 125.0 mph.
Risk Category II.
Exposure Category B.
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 56.0 pcf.
A wind speed of 50.0 mph  is used in combination with ice.
Temperature drop of 50.0 °F.
Deflections calculated using a wind speed of 60.0 mph.
A non-linear (P-delta) analysis was used.
Pressures are calculated at each section.
Stress ratio used in pole design is 1.
Local bending stresses due to climbing loads, feed line supports, and appurtenance mounts are not considered.

Pole Section Geometry
 Section Elevation

ft

Section
Length

ft

Pole
Size

Pole
Grade

Socket Length
ft

L1 69.00-27.00 42.00 P24x1/2 A53-B-42
(42 ksi)

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

L1 69.00-27.00 1 1 1

Feed Line/Linear Appurtenances - Entered As Area
Description Face

or
Leg

Allow
Shield

Exclude
From

Torque
Calculation

Component
Type

Placement

ft

Total
Number

CAAA

ft2/ft

Weight

plf

12X24 Hybrid Cable D No Yes Inside Pole 67.00 - 27.00 1 No Ice
1/2'' Ice
1'' Ice

0.00
0.00
0.00

3.20
3.20
3.20

**********
1 5/8 D No Yes Inside Pole 34.00 - 27.00 10 No Ice

1/2'' Ice
1'' Ice

0.00
0.00
0.00

1.04
1.04
1.04
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Feed Line/Linear Appurtenances Section Areas
Tower
Section

Tower
 Elevation

ft

Face AR

ft2

AF

ft2

CAAA
In Face

ft2

CAAA
Out Face

ft2

Weight

lb
L1 69.00-27.00 A

B
C
D

0.000
0.000
0.000
0.000

0.000
0.000
0.000
0.000

0.000
0.000
0.000
0.000

0.000
0.000
0.000
0.000

0.00
0.00
0.00

200.80

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

lb
L1 69.00-27.00 A

B
C
D

1.040 0.000
0.000
0.000
0.000

0.000
0.000
0.000
0.000

0.000
0.000
0.000
0.000

0.000
0.000
0.000
0.000

0.00
0.00
0.00

200.80

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

lb

3'-6'' Face Horizontal A From Face 1.50
0.00
1.59

0.0000 67.00 No Ice
1/2'' Ice
1'' Ice

1.05
1.27
1.50

0.10
0.14
0.19

20.30
30.29
43.26

3'-6'' Face Horizontal A From Face 1.50
0.00
-1.59

0.0000 67.00 No Ice
1/2'' Ice
1'' Ice

1.05
1.27
1.50

0.10
0.14
0.19

20.30
30.29
43.26

3'-6'' Face Horizontal B From Face 1.50
0.00
1.59

0.0000 67.00 No Ice
1/2'' Ice
1'' Ice

1.05
1.27
1.50

0.10
0.14
0.19

20.30
30.29
43.26

3'-6'' Face Horizontal B From Face 1.50
0.00
-1.59

0.0000 67.00 No Ice
1/2'' Ice
1'' Ice

1.05
1.27
1.50

0.10
0.14
0.19

20.30
30.29
43.26

3'-6'' Face Horizontal C From Face 1.50
0.00
1.59

0.0000 67.00 No Ice
1/2'' Ice
1'' Ice

1.05
1.27
1.50

0.10
0.14
0.19

20.30
30.29
43.26

3'-6'' Face Horizontal C From Face 1.50
0.00
-1.59

0.0000 67.00 No Ice
1/2'' Ice
1'' Ice

1.05
1.27
1.50

0.10
0.14
0.19

20.30
30.29
43.26

3'-6'' Face Horizontal D From Face 1.50
0.00
1.59

0.0000 67.00 No Ice
1/2'' Ice
1'' Ice

1.05
1.27
1.50

0.10
0.14
0.19

20.30
30.29
43.26

3'-6'' Face Horizontal D From Face 1.50
0.00
-1.59

0.0000 67.00 No Ice
1/2'' Ice
1'' Ice

1.05
1.27
1.50

0.10
0.14
0.19

20.30
30.29
43.26

JAHH-45B-R3B Antenna
w/Mounting Pipe

D From Face 3.00
2.50
0.00

0.0000 67.00 No Ice
1/2'' Ice
1'' Ice

11.40
11.89
12.38

6.71
7.66
8.49

113.90
195.38
285.02

JAHH-45B-R3B Antenna
w/Mounting Pipe

D From Face 3.00
1.00
0.00

0.0000 67.00 No Ice
1/2'' Ice
1'' Ice

11.40
11.89
12.38

6.71
7.66
8.49

113.90
195.38
285.02
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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

lb

JAHH-45B-R3B Antenna
w/Mounting Pipe

A From Face 3.00
2.50
0.00

0.0000 67.00 No Ice
1/2'' Ice
1'' Ice

11.40
11.89
12.38

6.71
7.66
8.49

113.90
195.38
285.02

JAHH-45B-R3B Antenna
w/Mounting Pipe

A From Face 3.00
1.00
0.00

0.0000 67.00 No Ice
1/2'' Ice
1'' Ice

11.40
11.89
12.38

6.71
7.66
8.49

113.90
195.38
285.02

JAHH-45B-R3B Antenna
w/Mounting Pipe

B From Face 3.00
2.50
0.00

0.0000 67.00 No Ice
1/2'' Ice
1'' Ice

11.40
11.89
12.38

6.71
7.66
8.49

113.90
195.38
285.02

JAHH-45B-R3B Antenna
w/Mounting Pipe

B From Face 3.00
1.00
0.00

0.0000 67.00 No Ice
1/2'' Ice
1'' Ice

11.40
11.89
12.38

6.71
7.66
8.49

113.90
195.38
285.02

MT6407-77A  Antenna w/
Mounting Pipe

D From Face 3.00
-1.50
0.00

0.0000 67.00 No Ice
1/2'' Ice
1'' Ice

4.94
5.30
5.66

2.71
3.17
3.66

101.70
141.68
186.81

MT6407-77A  Antenna w/
Mounting Pipe

A From Face 3.00
-1.50
0.00

0.0000 67.00 No Ice
1/2'' Ice
1'' Ice

4.94
5.30
5.66

2.71
3.17
3.66

101.70
141.68
186.81

MT6407-77A  Antenna w/
Mounting Pipe

B From Face 3.00
-1.50
0.00

0.0000 67.00 No Ice
1/2'' Ice
1'' Ice

4.94
5.30
5.66

2.71
3.17
3.66

101.70
141.68
186.81

7'x2'' Antenna Mount Pipe D From Face 2.00
0.00
0.00

0.0000 60.00 No Ice
1/2'' Ice
1'' Ice

1.66
2.39
2.83

1.66
2.39
2.83

26.00
38.58
55.84

7'x2'' Antenna Mount Pipe A From Face 2.00
0.00
0.00

0.0000 60.00 No Ice
1/2'' Ice
1'' Ice

1.66
2.39
2.83

1.66
2.39
2.83

26.00
38.58
55.84

7'x2'' Antenna Mount Pipe B From Face 2.00
0.00
0.00

0.0000 60.00 No Ice
1/2'' Ice
1'' Ice

1.66
2.39
2.83

1.66
2.39
2.83

26.00
38.58
55.84

B2/B66A RRH ORAN RRH D From Face 2.00
0.00
2.00

0.0000 60.00 No Ice
1/2'' Ice
1'' Ice

1.87
2.03
2.21

1.25
1.39
1.54

74.70
93.02

114.12
B2/B66A RRH ORAN RRH A From Face 2.00

0.00
2.00

0.0000 60.00 No Ice
1/2'' Ice
1'' Ice

1.87
2.03
2.21

1.25
1.39
1.54

74.70
93.02

114.12
B2/B66A RRH ORAN RRH B From Face 2.00

0.00
2.00

0.0000 60.00 No Ice
1/2'' Ice
1'' Ice

1.87
2.03
2.21

1.25
1.39
1.54

74.70
93.02

114.12
B5/B13 RRH ORAN RRH D From Face 2.00

0.00
0.00

0.0000 60.00 No Ice
1/2'' Ice
1'' Ice

1.87
2.03
2.21

1.13
1.27
1.41

70.33
87.65

107.70
B5/B13 RRH ORAN RRH A From Face 2.00

0.00
0.00

0.0000 60.00 No Ice
1/2'' Ice
1'' Ice

1.87
2.03
2.21

1.13
1.27
1.41

70.33
87.65

107.70
B5/B13 RRH ORAN RRH B From Face 2.00

0.00
0.00

0.0000 60.00 No Ice
1/2'' Ice
1'' Ice

1.87
2.03
2.21

1.13
1.27
1.41

70.33
87.65

107.70
CBC78T-DS-43-2X Diplexer D From Face 2.00

0.00
-2.00

0.0000 60.00 No Ice
1/2'' Ice
1'' Ice

0.56
0.65
0.76

0.52
0.61
0.71

21.00
27.39
35.46

CBC78T-DS-43-2X Diplexer A From Face 2.00
0.00
-2.00

0.0000 60.00 No Ice
1/2'' Ice
1'' Ice

0.56
0.65
0.76

0.52
0.61
0.71

21.00
27.39
35.46

CBC78T-DS-43-2X Diplexer B From Face 2.00
0.00
-2.00

0.0000 60.00 No Ice
1/2'' Ice
1'' Ice

0.56
0.65
0.76

0.52
0.61
0.71

21.00
27.39
35.46
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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

lb

OVP Box D From Face 2.00
0.00
-2.00

0.0000 60.00 No Ice
1/2'' Ice
1'' Ice

3.78
4.03
4.29

2.51
2.72
2.94

32.00
63.40
98.56

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 45 deg - No Ice
5 0.9 Dead+1.0 Wind 45 deg - No Ice
6 1.2 Dead+1.0 Wind 90 deg - No Ice
7 0.9 Dead+1.0 Wind 90 deg - No Ice
8 1.2 Dead+1.0 Wind 135 deg - No Ice
9 0.9 Dead+1.0 Wind 135 deg - No Ice
10 1.2 Dead+1.0 Wind 180 deg - No Ice
11 0.9 Dead+1.0 Wind 180 deg - No Ice
12 1.2 Dead+1.0 Wind 225 deg - No Ice
13 0.9 Dead+1.0 Wind 225 deg - No Ice
14 1.2 Dead+1.0 Wind 270 deg - No Ice
15 0.9 Dead+1.0 Wind 270 deg - No Ice
16 1.2 Dead+1.0 Wind 315 deg - No Ice
17 0.9 Dead+1.0 Wind 315 deg - No Ice
18 1.2 Dead+1.0 Ice+1.0 Temp
19 1.2 Dead+1.0 Wind 0 deg+1.0 Ice+1.0 Temp
20 1.2 Dead+1.0 Wind 45 deg+1.0 Ice+1.0 Temp
21 1.2 Dead+1.0 Wind 90 deg+1.0 Ice+1.0 Temp
22 1.2 Dead+1.0 Wind 135 deg+1.0 Ice+1.0 Temp
23 1.2 Dead+1.0 Wind 180 deg+1.0 Ice+1.0 Temp
24 1.2 Dead+1.0 Wind 225 deg+1.0 Ice+1.0 Temp
25 1.2 Dead+1.0 Wind 270 deg+1.0 Ice+1.0 Temp
26 1.2 Dead+1.0 Wind 315 deg+1.0 Ice+1.0 Temp
27 Dead+Wind 0 deg - Service
28 Dead+Wind 45 deg - Service
29 Dead+Wind 90 deg - Service
30 Dead+Wind 135 deg - Service
31 Dead+Wind 180 deg - Service
32 Dead+Wind 225 deg - Service
33 Dead+Wind 270 deg - Service
34 Dead+Wind 315 deg - Service

Maximum Reactions
Location Condition Gov.

Load
Comb.

Vertical
lb

Horizontal, X
lb

Horizontal, Z
lb

Pole Max. Vert 18 12086.46 0.00 0.00
Max. Hx 15 6511.86 4679.93 0.00
Max. Hz 2 8682.48 0.00 5202.04
Max. Mx 2 173225.54 0.00 5202.04
Max. Mz 7 150890.42 -4679.93 0.00
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Location Condition Gov.
Load

Comb.

Vertical
lb

Horizontal, X
lb

Horizontal, Z
lb

Max. Torsion 2 2866.61 0.00 5202.04
Min. Vert 7 6511.86 -4679.93 0.00
Min. Hx 6 8682.48 -4679.93 0.00
Min. Hz 10 8682.48 0.00 -5202.04
Min. Mx 10 -172862.86 0.00 -5202.04
Min. Mz 14 -155064.35 4679.93 0.00

Min. Torsion 10 -2866.66 0.00 -5202.04

Tower Mast Reaction Summary
Load

Combination
Vertical

lb

Shearx

lb

Shearz

lb

 Overturning
Moment, Mx

lb-ft

 Overturning
Moment, Mz

lb-ft

Torque

lb-ft
Dead Only 7235.40 0.00 0.00 -150.42 1897.92 0.02
1.2 Dead+1.0 Wind 0 deg - No Ice 8682.48 -0.00 -5202.04 -173225.54 2287.95 -2866.61
0.9 Dead+1.0 Wind 0 deg - No Ice 6511.86 -0.00 -5202.04 -172983.32 1713.09 -2865.08
1.2 Dead+1.0 Wind 45 deg - No Ice 8682.48 3309.21 -3678.39 -122542.14 -105741.05 -2685.13
0.9 Dead+1.0 Wind 45 deg - No Ice 6511.86 3309.21 -3678.39 -122357.54 -106193.80 -2683.81
1.2 Dead+1.0 Wind 90 deg - No Ice 8682.48 4679.93 -0.00 -181.30 -150488.23 -930.63
0.9 Dead+1.0 Wind 90 deg - No Ice 6511.86 4679.93 -0.00 -135.74 -150890.42 -930.31
1.2 Dead+1.0 Wind 135 deg - No Ice 8682.48 3309.21 3678.39 122179.50 -105741.00 1369.05
0.9 Dead+1.0 Wind 135 deg - No Ice 6511.86 3309.21 3678.39 122086.02 -106193.76 1368.17
1.2 Dead+1.0 Wind 180 deg - No Ice 8682.48 -0.00 5202.04 172862.86 2287.95 2866.66
0.9 Dead+1.0 Wind 180 deg - No Ice 6511.86 -0.00 5202.04 172711.78 1713.09 2865.10
1.2 Dead+1.0 Wind 225 deg - No Ice 8682.48 -3309.21 3678.39 122179.59 110317.01 2685.06
0.9 Dead+1.0 Wind 225 deg - No Ice 6511.86 -3309.21 3678.39 122086.08 109620.04 2683.73
1.2 Dead+1.0 Wind 270 deg - No Ice 8682.48 -4679.93 -0.00 -181.30 155064.35 930.67
0.9 Dead+1.0 Wind 270 deg - No Ice 6511.86 -4679.93 -0.00 -135.74 154316.78 930.34
1.2 Dead+1.0 Wind 315 deg - No Ice 8682.48 -3309.21 -3678.39 -122542.22 110317.06 -1368.89
0.9 Dead+1.0 Wind 315 deg - No Ice 6511.86 -3309.21 -3678.39 -122357.60 109620.07 -1368.03
1.2 Dead+1.0 Ice+1.0 Temp 12086.46 -0.00 -0.00 -483.16 4573.11 0.12
1.2 Dead+1.0 Wind 0 deg+1.0 Ice+1.0 Temp 12086.46 -0.00 -1262.96 -39485.57 4578.18 -609.42
1.2 Dead+1.0 Wind 45 deg+1.0 Ice+1.0 Temp 12086.46 841.26 -893.05 -28062.19 -21001.03 -541.64
1.2 Dead+1.0 Wind 90 deg+1.0 Ice+1.0 Temp 12086.46 1189.72 -0.00 -483.70 -31596.28 -156.49
1.2 Dead+1.0 Wind 135 deg+1.0 Ice+1.0 Temp 12086.46 841.26 893.05 27094.79 -21001.03 320.39
1.2 Dead+1.0 Wind 180 deg+1.0 Ice+1.0 Temp 12086.46 -0.00 1262.96 38518.18 4578.18 609.67
1.2 Dead+1.0 Wind 225 deg+1.0 Ice+1.0 Temp 12086.46 -841.26 893.05 27094.80 30157.38 541.88
1.2 Dead+1.0 Wind 270 deg+1.0 Ice+1.0 Temp 12086.46 -1189.72 -0.00 -483.70 40752.64 156.74
1.2 Dead+1.0 Wind 315 deg+1.0 Ice+1.0 Temp 12086.46 -841.26 -893.05 -28062.19 30157.39 -320.15
Dead+Wind 0 deg - Service 7235.40 0.00 -1072.39 -35795.78 1904.59 -590.74
Dead+Wind 45 deg - Service 7235.40 682.18 -758.29 -25355.65 -20348.04 -553.35
Dead+Wind 90 deg - Service 7235.40 964.76 0.00 -150.94 -29565.38 -191.80
Dead+Wind 135 deg - Service 7235.40 682.18 758.29 25053.76 -20348.04 282.11
Dead+Wind 180 deg - Service 7235.40 0.00 1072.39 35493.89 1904.59 590.78
Dead+Wind 225 deg - Service 7235.40 -682.18 758.29 25053.76 24157.22 553.38
Dead+Wind 270 deg - Service 7235.40 -964.76 0.00 -150.94 33374.56 191.83
Dead+Wind 315 deg - Service 7235.40 -682.18 -758.29 -25355.65 24157.22 -282.08

Solution Summary

Load
Comb.

Sum of Applied Forces Sum of Reactions
% ErrorPX

lb
PY
lb

PZ
lb

PX
lb

PY
lb

PZ
lb

1 0.00 -7235.40 0.00 0.00 7235.40 0.00 0.000%
2 0.00 -8682.48 -5202.04 0.00 8682.48 5202.04 0.000%
3 0.00 -6511.86 -5202.04 0.00 6511.86 5202.04 0.000%
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Load
Comb.

Sum of Applied Forces Sum of Reactions
% ErrorPX

lb
PY
lb

PZ
lb

PX
lb

PY
lb

PZ
lb

4 3309.21 -8682.48 -3678.39 -3309.21 8682.48 3678.39 0.000%
5 3309.21 -6511.86 -3678.39 -3309.21 6511.86 3678.39 0.000%
6 4679.93 -8682.48 0.00 -4679.93 8682.48 0.00 0.000%
7 4679.93 -6511.86 0.00 -4679.93 6511.86 0.00 0.000%
8 3309.21 -8682.48 3678.39 -3309.21 8682.48 -3678.39 0.000%
9 3309.21 -6511.86 3678.39 -3309.21 6511.86 -3678.39 0.000%
10 0.00 -8682.48 5202.04 0.00 8682.48 -5202.04 0.000%
11 0.00 -6511.86 5202.04 0.00 6511.86 -5202.04 0.000%
12 -3309.21 -8682.48 3678.39 3309.21 8682.48 -3678.39 0.000%
13 -3309.21 -6511.86 3678.39 3309.21 6511.86 -3678.39 0.000%
14 -4679.93 -8682.48 0.00 4679.93 8682.48 0.00 0.000%
15 -4679.93 -6511.86 0.00 4679.93 6511.86 0.00 0.000%
16 -3309.21 -8682.48 -3678.39 3309.21 8682.48 3678.39 0.000%
17 -3309.21 -6511.86 -3678.39 3309.21 6511.86 3678.39 0.000%
18 0.00 -12086.46 0.00 0.00 12086.46 0.00 0.000%
19 0.00 -12086.46 -1262.96 0.00 12086.46 1262.96 0.000%
20 841.26 -12086.46 -893.05 -841.26 12086.46 893.05 0.000%
21 1189.72 -12086.46 0.00 -1189.72 12086.46 0.00 0.000%
22 841.26 -12086.46 893.05 -841.26 12086.46 -893.05 0.000%
23 0.00 -12086.46 1262.96 0.00 12086.46 -1262.96 0.000%
24 -841.26 -12086.46 893.05 841.26 12086.46 -893.05 0.000%
25 -1189.72 -12086.46 0.00 1189.72 12086.46 0.00 0.000%
26 -841.26 -12086.46 -893.05 841.26 12086.46 893.05 0.000%
27 0.00 -7235.40 -1072.39 0.00 7235.40 1072.39 0.000%
28 682.18 -7235.40 -758.29 -682.18 7235.40 758.29 0.000%
29 964.76 -7235.40 0.00 -964.76 7235.40 0.00 0.000%
30 682.18 -7235.40 758.29 -682.18 7235.40 -758.29 0.000%
31 0.00 -7235.40 1072.39 0.00 7235.40 -1072.39 0.000%
32 -682.18 -7235.40 758.29 682.18 7235.40 -758.29 0.000%
33 -964.76 -7235.40 0.00 964.76 7235.40 0.00 0.000%
34 -682.18 -7235.40 -758.29 682.18 7235.40 758.29 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 0.00000001
3 Yes 4 0.00000001 0.00000001
4 Yes 4 0.00000001 0.00000001
5 Yes 4 0.00000001 0.00000001
6 Yes 4 0.00000001 0.00000001
7 Yes 4 0.00000001 0.00000001
8 Yes 4 0.00000001 0.00000001
9 Yes 4 0.00000001 0.00000001
10 Yes 4 0.00000001 0.00000001
11 Yes 4 0.00000001 0.00000001
12 Yes 4 0.00000001 0.00000001
13 Yes 4 0.00000001 0.00000001
14 Yes 4 0.00000001 0.00000001
15 Yes 4 0.00000001 0.00000001
16 Yes 4 0.00000001 0.00000001
17 Yes 4 0.00000001 0.00000001
18 Yes 4 0.00000001 0.00000001
19 Yes 4 0.00000001 0.00000001
20 Yes 4 0.00000001 0.00000001
21 Yes 4 0.00000001 0.00000001
22 Yes 4 0.00000001 0.00000001
23 Yes 4 0.00000001 0.00000001
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24 Yes 4 0.00000001 0.00000001
25 Yes 4 0.00000001 0.00000001
26 Yes 4 0.00000001 0.00000001
27 Yes 4 0.00000001 0.00000001
28 Yes 4 0.00000001 0.00000001
29 Yes 4 0.00000001 0.00000001
30 Yes 4 0.00000001 0.00000001
31 Yes 4 0.00000001 0.00000001
32 Yes 4 0.00000001 0.00000001
33 Yes 4 0.00000001 0.00000001
34 Yes 4 0.00000001 0.00000001

Maximum Tower Deflections - Service Wind
Section

No.
Elevation

ft

Horz.
Deflection

in

Gov.
Load

Comb.

Tilt

°

Twist

°
L1 69 - 27 0.4533 27 0.0745 0.0033

Critical Deflections and Radius of Curvature - Service Wind
Elevation

ft

Appurtenance Gov.
Load

Comb.

Deflection

in

Tilt

°

Twist

°

Radius of
Curvature

ft
67.00 3'-6'' Face Horizontal 27 0.4317 0.0710 0.0032 Inf
60.00 7'x2'' Antenna Mount Pipe 27 0.3562 0.0585 0.0026 Inf

Maximum Tower Deflections - Design Wind
Section

No.
Elevation

ft

Horz.
Deflection

in

Gov.
Load

Comb.

Tilt

°

Twist

°
L1 69 - 27 2.1817 2 0.3546 0.0161

Critical Deflections and Radius of Curvature - Design Wind
Elevation

ft

Appurtenance Gov.
Load

Comb.

Deflection

in

Tilt

°

Twist

°

Radius of
Curvature

ft
67.00 3'-6'' Face Horizontal 2 2.0778 0.3377 0.0153 Inf
60.00 7'x2'' Antenna Mount Pipe 2 1.7142 0.2786 0.0126 Inf

Compression Checks

Pole Design Data
Section

No.
Elevation

ft

Size L

ft

Lu

ft

Kl/r A

in2

Pu

lb

fPn

lb

Ratio
Pu

fPn

L1 69 - 27 (1) P24x1/2 42.00 0.00 0.0 36.9137 -8680.67 1395340.00 0.006
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Pole Bending Design Data
Section

No.
Elevation

ft

Size Mux

lb-ft

fMnx

lb-ft

Ratio
Mux

fMnx

Muy

lb-ft

fMny

lb-ft

Ratio
Muy

fMny

L1 69 - 27 (1) P24x1/2 173240.83 869925.00 0.199 0.00 869925.00 0.000

Pole Shear Design Data
Section

No.
Elevation

ft

Size Actual
Vu
lb

fVn

lb

Ratio
Vu

fVn

Actual
Tu

lb-ft

fTn

lb-ft

Ratio
Tu

fTn

L1 69 - 27 (1) P24x1/2 5205.05 418602.00 0.012 2866.60 864866.67 0.003

Pole Interaction Design Data
Section

No.
Elevation

ft

Ratio
Pu

fPn

Ratio
Mux

fMnx

Ratio
Muy

fMny

Ratio
Vu

fVn

Ratio
Tu

fTn

Comb.
Stress
Ratio

Allow.
Stress
Ratio

Criteria

L1 69 - 27 (1) 0.006 0.199 0.000 0.012 0.003 0.206 1.000 4.8.2

Section Capacity Table
Section

No.
Elevation

ft
Component

Type
Size Critical

Element
P
lb

øPallow

lb
%

Capacity
Pass
Fail

L1 69 - 27 Pole P24x1/2 1 -8680.67 1395340.00 20.6 Pass
Summary

Pole (L1) 20.6 Pass
RATING = 20.6 Pass



Monopole Base Plate Connection @ 27'

*TIA-222-H Section 15.5 Applied

#VALUE!

Anchor Rod Data Anchor Rod Summary (units of kips, kip-in)
GROUP 1:   (8) 1" ø bolts (A325 N; Fy=92 ksi, Fu=120 ksi) on 46" BC GROUP 1:
        Anchor Spacing: 4.009 in             Pu_t = 12.86 φPn_t = 54.54 Stress Rating
GROUP 2:   (4) 1" ø bolts (A325 N; Fy=92 ksi, Fu=120 ksi) on 53" BC             Vu = 0.43 φVn = 35.34 22.4%

            Mu = n/a φMn = n/a Pass
Base Plate Data
42" W x 2" Plate (A36; Fy=36 ksi, Fu=58 ksi);   Clip: 0 in GROUP 2:

            Pu_t = 14.92 φPn_t = 54.54 Stress Rating
Stiffener Data             Vu = 0.43 φVn = 35.34 26.1%
Group 1: (8) 16"H x 11"W x 0.5"T, Notch: 0.25"             Mu = n/a φMn = n/a Pass
  plate: Fy= 36 ksi ; weld: Fy= 70 ksi
  horiz. weld: 0.25" fillet Base Plate Summary
  vert. weld: 0.25" fillet Max Stress (ksi): 0.33 (Shear)

Allowable Stress (ksi): 21.6
Group 2: (8) 16"H x 15"W x 0.5"T, Notch: 0.25" Stress Rating: 1.5% Pass
  plate: Fy= 36 ksi ; weld: Fy= 70 ksi
  horiz. weld: 0.25" fillet Stiffener Summary
  vert. weld: 0.25" fillet Horizontal Weld: 10.4% Pass

Vertical Weld: 13.7% Pass
Pole Data Plate Flexure+Shear: 8.3% Pass
24" x 0.5" round pole (A53-B-42; Fy=42 ksi, Fu=63 ksi) Plate Tension+Shear: 6.2% Pass

Plate Compression: 24.0% Pass
Pole Summary
Punching Shear: 4.9% Pass

8.68
5.20

Adjusted Pole Reactions

BU # 324908

Applied Loads

Site Name East Haven 5 CT
Rev. 7

Analysis Considerations

Site Info

TIA-222 Revision H
Grout Considered: See Custom Sheet

Analysis ResultsConnection Properties

Iar (in) See Custom Sheet

Moment (kip-ft) 173.24
Axial Force (kips) 8.68

Shear Force (kips) 5.20

Moment (kip-ft)
Axial Force (kips)

Shear Force (kips)

0.00

Analysis Date: 4/26/2023CCIplate - Version 4.1.2



0 (Base) note: Bending interaction not considered when Grout Considered = "Yes"
Grout Considered = "Yes" when Eta >0.5

Bolt Group Resist
Axial Resist Shear Induce Plate

Bending
Grout

Considered
Apply at BARB

Elevation
BARB CL Elevation

(ft)
Leg Mod

Eccentricity (in)
1 Yes Yes Yes No No
2 Yes Yes Yes No No

Bolt Bolt Group
ID

Location
(deg.) Diameter (in) Material Bolt Circle (in) Eta Factor, η: Iar (in): Thread Type Area Override,

in^2 Tension Only

1 1 35 1 A325 46 0.5 0 N-Included No
2 2 45 1 A325 53 0.5 0 N-Included No
3 1 55 1 A325 46 0.5 0 N-Included No
4 1 125 1 A325 46 0.5 0 N-Included No
5 2 135 1 A325 53 0.5 0 N-Included No
6 1 145 1 A325 46 0.5 0 N-Included No
7 1 215 1 A325 46 0.5 0 N-Included No
8 2 225 1 A325 53 0.5 0 N-Included No
9 1 235 1 A325 46 0.5 0 N-Included No
10 1 305 1 A325 46 0.5 0 N-Included No
11 2 315 1 A325 53 0.5 0 N-Included No
12 1 325 1 A325 46 0.5 0 N-Included No

1 1 30 11 16 0.5 0.25 0.25 36 Fillet 0.25 0.25 70
2 2 40 15 16 0.5 0.25 0.25 36 Fillet 0.25 0.25 70
3 2 50 15 16 0.5 0.25 0.25 36 Fillet 0.25 0.25 70
4 1 60 11 16 0.5 0.25 0.25 36 Fillet 0.25 0.25 70
5 1 120 11 16 0.5 0.25 0.25 36 Fillet 0.25 0.25 70
6 2 130 15 16 0.5 0.25 0.25 36 Fillet 0.25 0.25 70
7 2 140 15 16 0.5 0.25 0.25 36 Fillet 0.25 0.25 70
8 1 150 11 16 0.5 0.25 0.25 36 Fillet 0.25 0.25 70
9 1 210 11 16 0.5 0.25 0.25 36 Fillet 0.25 0.25 70
10 2 220 15 16 0.5 0.25 0.25 36 Fillet 0.25 0.25 70
11 2 230 15 16 0.5 0.25 0.25 36 Fillet 0.25 0.25 70
12 1 240 11 16 0.5 0.25 0.25 36 Fillet 0.25 0.25 70
13 1 300 11 16 0.5 0.25 0.25 36 Fillet 0.25 0.25 70
14 2 310 15 16 0.5 0.25 0.25 36 Fillet 0.25 0.25 70
15 2 320 15 16 0.5 0.25 0.25 36 Fillet 0.25 0.25 70
16 1 330 11 16 0.5 0.25 0.25 36 Fillet 0.25 0.25 70

Plot Graphic

Weld Type Groove Depth
(in)

Groove Angle
(deg.)

H. Fillet Weld
Size (in)

V. Fillet Weld
Size (in)

Weld Strength
(ksi)

Elevation (ft)

Custom Bolt Connection

Custom Stiffener Connection
Stiffener Stiffener

Group ID
Location

(deg.) Width (in) Height (in) Thickness (in) H. Notch (in) V. Notch (in) Grade (ksi)

Analysis Date: 3/22/2023CCIplate - Version 4.1.2



 
                                                                                                                    (TEP OPCO, LLC) 

 

 p: 978.557.5553   a: 45 Beechwood Drive, N. Andover, MA  01845 
 
 

 

April 18, 2023 (Rev.1) 
June 30, 2022 
 

 
 

Verizon Wireless 
20 Alexander Drive, 2nd Floor 
Wallingford, CT  06492 
 
RE: TEP Project Number: 368254 

Site Name:    EAST HAVEN 5 CT 
Site Address:  115 Peat Meadow Road 
   New Haven, CT 06513 
 

To Whom It May Concern: 
 
TEP Northeast (TEP NE) has been authorized by Verizon Wireless to perform a mount analysis on the proposed 
Verizon Wireless antenna/RRH mounts to determine their capability of supporting the following additional 
loading: 

 
 (6) JAHH-45B-R3B Antennas (72.0”x18.0”x7.0” – Wt. = 92 lbs. /each) 

 
 (3) MT6407-77A Antennas w/ RRH’s (Not to Exceed: 35.12”x16.06”x5.51” – Wt. = 87.1 lbs. /each)  

 
 (3) B2/B66A RRH ORAN RRH’s (RF4439d-25A RRH’s) (15.0”x15.0”x10.0” – Wt. = 75 lbs. /each) (separate mount) 

 
 (3) B5/B13 RRH ORAN RRH’s (RF4440d-25A RRH’s) (15.0”x15.0”x9.1” – Wt. = 71 lbs. /each) (separate mount) 

 
 (3) CBC78T-DS-43-2X Diplexers (9.6”x6.9”x6.4” – Wt. = 21 lbs. /each) (separate mount) 

 
 (1) OVP Box (28.9”x15.7”x10.3” – Wt. = 32 lbs.) (separate mount) 
 

*Proposed equipment shown in bold 
 
Mount fabrication drawings prepared by SitePro1, P/N WMM01 dated May 10, 2010; P/N UGLM-DCP dated 
February 27, 2013; P/N UGLM4 dated June 12, 2017; and mount fabrication drawings prepared by 
CommScope, P/N BSAMNT-SBS-2-3 dated March 2, 2017, were used to perform this analysis.  
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Mount Analysis Methods: 
 

 This analysis was conducted in accordance with EIA/TIA-222-H, Structural Standards for Steel 
Antenna Towers and Antenna Supporting Structures, the International Building Code 2021 with 2022 
Connecticut State Building Code, and AT&T Mount Technical Directive – R22.   
 

 TEP NE considers this mount to be asymmetrical and has applied wind loads in 30 degree increments 
all around the mount. Per TIA-222-H and Appendix P of the Connecticut State Building Code, the 
max basic wind speed for this site is equal to 125 mph with a max basic wind speed with ice of 50 
mph and a max ice thickness of 1.0 in.  An escalated ice thickness of 1.07 in was used for this analysis. 
 

 TEP NE considers this site to be exposure category B; tower is located in an urban/suburban or 
wooded area with numerous closely spaced obstructions. 
 

 TEP NE considers this site to be topographic category 1; tower is located on flat terrain or the bottom 
of a hill or ridge. 
 

 TEP NE considers this site to have a spectral response acceleration parameter at short periods, SS, of 
0.201 and a spectral response acceleration parameter at a period of 1 second, S1, of 0.054. 
 

 The mount has been analyzed with load combinations consisting of 500 lbs live load using a service 
wind speed of 30 mph wind on the worst case antenna. Analysis performed on each antenna pipe 
to determine worst case location; worst case location was antenna position 2. 
 

 The mount has been analyzed with load combinations consisting of a 250 lbs live load in a worst case 
location on the mount. 
 

 The proposed mounts are to be secured to the existing monopole with ring mounts and threaded 
rods. TEP NE considers the threaded rods to be the governing connection member. 
 

Based on our evaluation, we have determined that the Proposed SitePro1 P/N UGLM-DC4 collar mounts, 
Proposed CommScope P/N BSAMNT-SBS-2-3 dual mounts, and Proposed SitePro1 P/N UGLM-DCP collar 
mounts ARE CAPABLE of supporting the proposed installation.  
 

 Component Controlling Load Case Stress Ratio Pass/Fail 

Proposed Antenna Mount 1 LC7 25% PASS 

Proposed RRH Mount 11 LC10 3% PASS 

 
Reference Documents: 
 

 Fabrication drawings prepared by SitePro1, P/N WMM01 dated May 10, 2010.   
 

 Fabrication drawings prepared by SitePro1, P/N UGLM-DCP dated February 27, 2013.   
 

 Fabrication drawings prepared by SitePro1, P/N UGLM4 dated June 12, 2017.  
 

 Fabrication drawings prepared by CommScope, P/N BSAMNT-SBS-2-3 dated March 2, 2017. 
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Calculations 
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2.6.5.2 Velocity Pressure Coeff: 

Kz= 2.01 (z/zg)
 2/α z= 67 (ft)

zg= 1200 (ft)
Kz= 0.881 α= 7.0

Kzmin ≤ Kz ≤ 2.01

Table 2-4
Exposure Zg α Kzmin Kc

B 1200 ft 7.0 0.70 0.9
C 900 ft 9.5 0.85 1.0
D 700 ft 11.5 1.03 1.1

2.6.6.2 Topographic Factor: 

Table 2-5
Topo. Category Kt f

2 0.43 1.25
3 0.53 2.0
4 0.72 1.5

Kzt= [1+(Kc Kt/Kh)]2 Kh= e (f*z/H)

Kzt= 1 Kh= 1
Kc= 0.9 (from Table 2-4)

(If Category 1 then K zt =1.0) Kt= 0 (from Table 2-5)
f= 0 (from Table 2-5)

Category= 1 z= 67
zs= 15 (Mean elevation of base of structure above sea level)
H= 0 (Ht. of the crest above surrounding terrain)

Kzt= 1.00 (from 2.6.6.2.1)
Ke= 1.00 (from 2.6.8)

2.6.10 Design Ice Thickness

Max Ice Thickness = ti = 1.00 in
Importance Factor = I= 1.00 (from Table 2-3)

Kiz = 1.07 (from Sec. 2.6.10)

tiz= ti*I*Kiz*(Kzt)
0.35 tiz = 1.07 in
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2.6.9 Gust Effect Factor

2.6.9.1 Self Supporting Lattice Structures

Gh = 1.0  Latticed Structures > 600 ft

Gh = 0.85 Latticed Structures 450 ft or less

Gh = 0.85 + 0.15 [h/150 - 3.0] h= ht. of structure

h= 69 Gh= 0.85

2.6.9.2 Guyed Masts Gh= 0.85

2.6.9.3 Pole Structures Gh= 1.1

2.6.9 Appurtenances Gh= 1.0

2.6.9.4 Structures Supported on Other Structures

(Cantilivered tubular or latticed spines, pole, structures on buildings (ht. : width ratio > 5)

Gh= 1.35 Gh= 1.00

2.6.11.2 Design Wind Force on Appurtenances

F= qz*Gh*(EPA)A

qz= 0.00256*Kz*Kzt*Ks*Ke*Kd*Vmax
2 Kz= 0.881 (from 2.6.5.2)

Kzt= 1.0 (from 2.6.6.2.1)
Ks= 1.0 (from 2.6.7)

qz= 33.47 Ke= 1.00 (from 2.6.8)
qz (ice)= 5.36 Kd= 0.95 (from Table 2-2)
qz (30)= 1.93 Vmax= 125 mph (Ultimate Wind Speed)

Vmax (ice)= 50 mph
V30= 30 mph

Table 2-2
Structure Type Wind Direction Probability Factor, Kd

Latticed structures with triangular, square or rectangular cross 
sections

0.85

Tubular pole structures supporting antennas enclosed within a 
cylindrical shroud

1.00

Tubular pole structures, latticed structures with other cross 
sections, appurtenances

0.95
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Determine Ca:

Table 2-9

Round C < 39
(Subcritical)
39 ≤ C ≤ 78

(Transitional)
C > 78

(Supercritical)

Ice Thickness = 1.07 in Angle = 0 (deg) Equivalent Angle = 180 (deg)

Appurtenances Height Width Depth Flat Area
Aspect 
Ratio

Ca Force (lbs)
Force (lbs) 

(w/ Ice)
Force (lbs) 
(30 mph)

JAHH-45B-R3B Antenna 72.0 18.0 7.0 9.00 4.00 1.27 382 70 22

MT6407-77A Antenna w/ RRH 35.1 16.1 5.5 3.92 2.19 1.20 157 30 9

B5/B13 RRH ORAN (RF4440D-13A) RRH 15.0 15.0 9.1 1.56 1.00 1.20 63 13 4

B2/B66A RRH ORAN (RF4439D-25A) RRH 15.0 15.0 10.0 1.56 1.00 1.20 63 13 4

CBC78T-DS-43-2X Diplexer 9.7 6.9 6.4 0.46 1.41 1.20 19 5 1

OVP Box 28.9 15.7 10.3 3.15 1.84 1.20 127 25 7

2-1/2" Pipe 2.9 12.0 0.24 0.24 1.20 10

HSS 4x4 4.0 12.0 0.33 0.33 2.00 22

Note:  Linear interpolation may be used for aspect ratios other than those shown.

Flat

Aspect Ratio is the overall length/width ratio in the plane normal to the wind direction.

(Aspect ratio is independent of the spacing  between support points of a linear appurtenance,

1.2

0.7

4.14/(C0.485)

0.5

3.66/(C0.415) 46.8/(C.1.0)

1.4

0.8

0.6 0.6

1.2

Aspect Ratio ≤ 2.5 Aspect Ratio = 7 Aspect Ratio ≥ 25
Force Coefficients (Ca) for Appurtenances

Member Type
Ca Ca Ca

2.0
Square/Rectangular HSS 1.2 - 2.8(rs) ≥ 0.85 1.4 - 4.0(rs) ≥ 0.90 2.0 - 6.0(rs) ≥ 1.25
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Angle = 30 (deg)   Ice Thickness = 1.07 in. Equivalent Angle = 210 (deg)

WIND LOADS WITH NO ICE:

Appurtenances Height Width Depth Flat Area 
(normal)

Flat Area 
(side)

Aspect 
Ratio 

(normal)

Aspect 
Ratio 
(side)

Ca (normal) Ca     
(side)

Force (lbs) 
(normal)

Force (lbs) 
(side)

Force (lbs)     
(angle)

JAHH-45B-R3B Antenna 72.0 18.0 7.0 9.00 3.50 4.00 10.29 1.27 1.51 382 177 330

MT6407-77A Antenna w/ RRH 35.1 16.1 5.5 3.92 1.34 2.19 6.37 1.20 1.37 157 62 133

B5/B13 RRH ORAN (RF4440D-13A) RRH 15.0 15.0 9.1 1.56 0.95 1.00 1.65 1.20 1.20 63 38 57

B2/B66A RRH ORAN (RF4439D-25A) RRH15.0 15.0 10.0 1.56 1.04 1.00 1.50 1.20 1.20 63 42 58

CBC78T-DS-43-2X Diplexer 9.7 6.9 6.4 0.46 0.43 1.41 1.52 1.20 1.20 19 17 18

OVP Box 28.9 15.7 10.3 3.15 2.07 1.84 2.81 1.20 1.21 127 84 116

WIND LOADS WITH ICE:

JAHH-45B-R3B Antenna 74.1 20.1 9.1 10.37 4.71 3.68 8.11 1.25 1.44 70 36 61

MT6407-77A Antenna w/ RRH 37.3 18.2 7.7 4.71 1.98 2.05 4.87 1.20 1.31 30 14 26

B5/B13 RRH ORAN (RF4440D-13A) RRH 17.1 17.1 11.2 2.04 1.34 1.00 1.52 1.20 1.20 13 9 12

B2/B66A RRH ORAN (RF4439D-25A) RRH17.1 17.1 12.1 2.04 1.45 1.00 1.41 1.20 1.20 13 9 12

CBC78T-DS-43-2X Diplexer 11.8 9.0 8.5 0.74 0.70 1.31 1.39 1.20 1.20 5 5 5

OVP Box 31.0 17.8 12.4 3.85 2.68 1.74 2.49 1.20 1.20 25 17 23

WIND LOADS AT 30 MPH:

JAHH-45B-R3B Antenna 72.0 18.0 7.0 9.00 3.50 4.00 10.29 1.27 1.51 22 10 19

MT6407-77A Antenna w/ RRH 35.1 16.1 5.5 3.92 1.34 2.19 6.37 1.20 1.37 9 4 8

B5/B13 RRH ORAN (RF4440D-13A) RRH 15.0 15.0 9.1 1.56 0.95 1.00 1.65 1.20 1.20 4 2 3

B2/B66A RRH ORAN (RF4439D-25A) RRH15.0 15.0 10.0 1.56 1.04 1.00 1.50 1.20 1.20 4 2 3

CBC78T-DS-43-2X Diplexer 9.7 6.9 6.4 0.46 0.43 1.41 1.52 1.20 1.20 1 1 1

OVP Box 28.9 15.7 10.3 3.15 2.07 1.84 2.81 1.20 1.21 7 5 7

WIND LOADS



Date:                     4/18/2023

Project Name:   EAST HAVEN 5 CT

Designed By:      CL          Checked By:  MSC       

Angle = 60 (deg)   Ice Thickness = 1.07 in. Equivalent Angle = 240 (deg)

WIND LOADS WITH NO ICE:

Appurtenances Height Width Depth Flat Area 
(normal)

Flat Area 
(side)

Aspect 
Ratio 

(normal)

Aspect 
Ratio 
(side)

Ca 
(normal)

Ca     
(side)

Force (lbs) 
(normal)

Force (lbs) 
(side)

Force (lbs)     
(angle)

JAHH-45B-R3B Antenna 72.0 18.0 7.0 9.00 3.50 4.00 10.29 1.27 1.51 382 177 228

MT6407-77A Antenna w/ RRH 35.1 16.1 5.5 3.92 1.34 2.19 6.37 1.20 1.37 157 62 86

B5/B13 RRH ORAN (RF4440D-13A) RRH 15.0 15.0 9.1 1.56 0.95 1.00 1.65 1.20 1.20 63 38 44

B2/B66A RRH ORAN (RF4439D-25A) RRH15.0 15.0 10.0 1.56 1.04 1.00 1.50 1.20 1.20 63 42 47

CBC78T-DS-43-2X Diplexer 9.7 6.9 6.4 0.46 0.43 1.41 1.52 1.20 1.20 19 17 18

OVP Box 28.9 15.7 10.3 3.15 2.07 1.84 2.81 1.20 1.21 127 84 95

WIND LOADS WITH ICE:

JAHH-45B-R3B Antenna 74.1 20.1 9.1 10.37 4.71 3.68 8.11 1.25 1.44 70 36 45

MT6407-77A Antenna w/ RRH 37.3 18.2 7.7 4.71 1.98 2.05 4.87 1.20 1.31 30 14 18

B5/B13 RRH ORAN (RF4440D-13A) RRH 17.1 17.1 11.2 2.04 1.34 1.00 1.52 1.20 1.20 13 9 10

B2/B66A RRH ORAN (RF4439D-25A) RRH17.1 17.1 12.1 2.04 1.45 1.00 1.41 1.20 1.20 13 9 10

CBC78T-DS-43-2X Diplexer 11.8 9.0 8.5 0.74 0.70 1.31 1.39 1.20 1.20 5 5 5

OVP Box 31.0 17.8 12.4 3.85 2.68 1.74 2.49 1.20 1.20 25 17 19

WIND LOADS AT 30 MPH:

JAHH-45B-R3B Antenna 72.0 18.0 7.0 9.00 3.50 4.00 10.29 1.27 1.51 22 10 13

MT6407-77A Antenna w/ RRH 35.1 16.1 5.5 3.92 1.34 2.19 6.37 1.20 1.37 9 4 5

B5/B13 RRH ORAN (RF4440D-13A) RRH 15.0 15.0 9.1 1.56 0.95 1.00 1.65 1.20 1.20 4 2 3

B2/B66A RRH ORAN (RF4439D-25A) RRH15.0 15.0 10.0 1.56 1.04 1.00 1.50 1.20 1.20 4 2 3

CBC78T-DS-43-2X Diplexer 9.7 6.9 6.4 0.46 0.43 1.41 1.52 1.20 1.20 1 1 1

OVP Box 28.9 15.7 10.3 3.15 2.07 1.84 2.81 1.20 1.21 7 5 5

WIND LOADS



Date:                     4/18/2023

Project Name:   EAST HAVEN 5 CT

Designed By:      CL          Checked By:  MSC       

Angle = 90 (deg)   Ice Thickness = 1.07 in. Equivalent Angle = 270 (deg)

WIND LOADS WITH NO ICE:

Appurtenances Height Width Depth Flat Area 
(normal)

Flat Area 
(side)

Aspect 
Ratio 

(normal)

Aspect 
Ratio 
(side)

Ca 
(normal)

Ca     
(side)

Force (lbs) 
(normal)

Force (lbs) 
(side)

Force (lbs)     
(angle)

JAHH-45B-R3B Antenna 72.0 18.0 7.0 9.00 3.50 4.00 10.29 1.27 1.51 382 177 177

MT6407-77A Antenna w/ RRH 35.1 16.1 5.5 3.92 1.34 2.19 6.37 1.20 1.37 157 62 62

B5/B13 RRH ORAN (RF4440D-13A) RRH 15.0 15.0 9.1 1.56 0.95 1.00 1.65 1.20 1.20 63 38 38

B2/B66A RRH ORAN (RF4439D-25A) RRH15.0 15.0 10.0 1.56 1.04 1.00 1.50 1.20 1.20 63 42 42

CBC78T-DS-43-2X Diplexer 9.7 6.9 6.4 0.46 0.43 1.41 1.52 1.20 1.20 19 17 17

OVP Box 28.9 15.7 10.3 3.15 2.07 1.84 2.81 1.20 1.21 127 84 84

WIND LOADS WITH ICE:

JAHH-45B-R3B Antenna 74.1 20.1 9.1 10.37 4.71 3.68 8.11 1.25 1.44 70 36 36

MT6407-77A Antenna w/ RRH 37.3 18.2 7.7 4.71 1.98 2.05 4.87 1.20 1.31 30 14 14

B5/B13 RRH ORAN (RF4440D-13A) RRH 17.1 17.1 11.2 2.04 1.34 1.00 1.52 1.20 1.20 13 9 9

B2/B66A RRH ORAN (RF4439D-25A) RRH17.1 17.1 12.1 2.04 1.45 1.00 1.41 1.20 1.20 13 9 9

CBC78T-DS-43-2X Diplexer 11.8 9.0 8.5 0.74 0.70 1.31 1.39 1.20 1.20 5 5 5

OVP Box 31.0 17.8 12.4 3.85 2.68 1.74 2.49 1.20 1.20 25 17 17

WIND LOADS AT 30 MPH:

JAHH-45B-R3B Antenna 72.0 18.0 7.0 9.00 3.50 4.00 10.29 1.27 1.51 22 10 10

MT6407-77A Antenna w/ RRH 35.1 16.1 5.5 3.92 1.34 2.19 6.37 1.20 1.37 9 4 4

B5/B13 RRH ORAN (RF4440D-13A) RRH 15.0 15.0 9.1 1.56 0.95 1.00 1.65 1.20 1.20 4 2 2

B2/B66A RRH ORAN (RF4439D-25A) RRH15.0 15.0 10.0 1.56 1.04 1.00 1.50 1.20 1.20 4 2 2

CBC78T-DS-43-2X Diplexer 9.7 6.9 6.4 0.46 0.43 1.41 1.52 1.20 1.20 1 1 1

OVP Box 28.9 15.7 10.3 3.15 2.07 1.84 2.81 1.20 1.21 7 5 5

WIND LOADS



Date:                     4/18/2023

Project Name:   EAST HAVEN 5 CT

Designed By:      CL          Checked By:  MSC       

Angle = 120 (deg)   Ice Thickness = 1.07 in. Equivalent Angle = 300 (deg)

WIND LOADS WITH NO ICE:

Appurtenances Height Width Depth Flat Area 
(normal)

Flat Area 
(side)

Aspect 
Ratio 

(normal)

Aspect 
Ratio 
(side)

Ca 
(normal)

Ca     
(side)

Force (lbs) 
(normal)

Force (lbs) 
(side)

Force (lbs)     
(angle)

JAHH-45B-R3B Antenna 72.0 18.0 7.0 9.00 3.50 4.00 10.29 1.27 1.51 382 177 228

MT6407-77A Antenna w/ RRH 35.1 16.1 5.5 3.92 1.34 2.19 6.37 1.20 1.37 157 62 86

B5/B13 RRH ORAN (RF4440D-13A) RRH 15.0 15.0 9.1 1.56 0.95 1.00 1.65 1.20 1.20 63 38 44

B2/B66A RRH ORAN (RF4439D-25A) RRH15.0 15.0 10.0 1.56 1.04 1.00 1.50 1.20 1.20 63 42 47

CBC78T-DS-43-2X Diplexer 9.7 6.9 6.4 0.46 0.43 1.41 1.52 1.20 1.20 19 17 18

OVP Box 28.9 15.7 10.3 3.15 2.07 1.84 2.81 1.20 1.21 127 84 95

WIND LOADS WITH ICE:

JAHH-45B-R3B Antenna 74.1 20.1 9.1 10.37 4.71 3.68 8.11 1.25 1.44 70 36 45

MT6407-77A Antenna w/ RRH 37.3 18.2 7.7 4.71 1.98 2.05 4.87 1.20 1.31 30 14 18

B5/B13 RRH ORAN (RF4440D-13A) RRH 17.1 17.1 11.2 2.04 1.34 1.00 1.52 1.20 1.20 13 9 10

B2/B66A RRH ORAN (RF4439D-25A) RRH17.1 17.1 12.1 2.04 1.45 1.00 1.41 1.20 1.20 13 9 10

CBC78T-DS-43-2X Diplexer 11.8 9.0 8.5 0.74 0.70 1.31 1.39 1.20 1.20 5 5 5

OVP Box 31.0 17.8 12.4 3.85 2.68 1.74 2.49 1.20 1.20 25 17 19

WIND LOADS AT 30 MPH:

JAHH-45B-R3B Antenna 72.0 18.0 7.0 9.00 3.50 4.00 10.29 1.27 1.51 22 10 13

MT6407-77A Antenna w/ RRH 35.1 16.1 5.5 3.92 1.34 2.19 6.37 1.20 1.37 9 4 5

B5/B13 RRH ORAN (RF4440D-13A) RRH 15.0 15.0 9.1 1.56 0.95 1.00 1.65 1.20 1.20 4 2 3

B2/B66A RRH ORAN (RF4439D-25A) RRH15.0 15.0 10.0 1.56 1.04 1.00 1.50 1.20 1.20 4 2 3

CBC78T-DS-43-2X Diplexer 9.7 6.9 6.4 0.46 0.43 1.41 1.52 1.20 1.20 1 1 1

OVP Box 28.9 15.7 10.3 3.15 2.07 1.84 2.81 1.20 1.21 7 5 5

WIND LOADS



Date:                     4/18/2023

Project Name:   EAST HAVEN 5 CT

Designed By:      CL          Checked By:  MSC       

Angle = 150 (deg)   Ice Thickness = 1.07 in. Equivalent Angle = 330 (deg)

WIND LOADS WITH NO ICE:

Appurtenances Height Width Depth Flat Area 
(normal)

Flat Area 
(side)

Aspect 
Ratio 

(normal)

Aspect 
Ratio 
(side)

Ca 
(normal)

Ca     
(side)

Force (lbs) 
(normal)

Force (lbs) 
(side)

Force (lbs)     
(angle)

JAHH-45B-R3B Antenna 72.0 18.0 7.0 9.00 3.50 4.00 10.29 1.27 1.51 382 177 330

MT6407-77A Antenna w/ RRH 35.1 16.1 5.5 3.92 1.34 2.19 6.37 1.20 1.37 157 62 133

B5/B13 RRH ORAN (RF4440D-13A) RRH 15.0 15.0 9.1 1.56 0.95 1.00 1.65 1.20 1.20 63 38 57

B2/B66A RRH ORAN (RF4439D-25A) RRH15.0 15.0 10.0 1.56 1.04 1.00 1.50 1.20 1.20 63 42 58

CBC78T-DS-43-2X Diplexer 9.7 6.9 6.4 0.46 0.43 1.41 1.52 1.20 1.20 19 17 18

OVP Box 28.9 15.7 10.3 3.15 2.07 1.84 2.81 1.20 1.21 127 84 116

WIND LOADS WITH ICE:

JAHH-45B-R3B Antenna 74.1 20.1 9.1 10.37 4.71 3.68 8.11 1.25 1.44 70 36 61

MT6407-77A Antenna w/ RRH 37.3 18.2 7.7 4.71 1.98 2.05 4.87 1.20 1.31 30 14 26

B5/B13 RRH ORAN (RF4440D-13A) RRH 17.1 17.1 11.2 2.04 1.34 1.00 1.52 1.20 1.20 13 9 12

B2/B66A RRH ORAN (RF4439D-25A) RRH17.1 17.1 12.1 2.04 1.45 1.00 1.41 1.20 1.20 13 9 12

CBC78T-DS-43-2X Diplexer 11.8 9.0 8.5 0.74 0.70 1.31 1.39 1.20 1.20 5 5 5

OVP Box 31.0 17.8 12.4 3.85 2.68 1.74 2.49 1.20 1.20 25 17 23

WIND LOADS AT 30 MPH:

JAHH-45B-R3B Antenna 72.0 18.0 7.0 9.00 3.50 4.00 10.29 1.27 1.51 22 10 19

MT6407-77A Antenna w/ RRH 35.1 16.1 5.5 3.92 1.34 2.19 6.37 1.20 1.37 9 4 8

B5/B13 RRH ORAN (RF4440D-13A) RRH 15.0 15.0 9.1 1.56 0.95 1.00 1.65 1.20 1.20 4 2 3

B2/B66A RRH ORAN (RF4439D-25A) RRH15.0 15.0 10.0 1.56 1.04 1.00 1.50 1.20 1.20 4 2 3

CBC78T-DS-43-2X Diplexer 9.7 6.9 6.4 0.46 0.43 1.41 1.52 1.20 1.20 1 1 1

OVP Box 28.9 15.7 10.3 3.15 2.07 1.84 2.81 1.20 1.21 7 5 7

WIND LOADS



Date:                     4/18/2023
Project Name:   EAST HAVEN 5 CT

Designed By:      CL          Checked By:  MSC       

Thickness of ice: 1.07 in.
Density of ice: 56 pcf

JAHH-45B-R3B Antenna MT6407-77A Antenna w/ RRH
Weight of ice based on total radial SF area: Weight of ice based on total radial SF area:
Height (in): 72.0 Height (in): 35.1
Width (in): 18.0 Width (in): 16.1
Depth (in): 7.0 Depth (in): 5.5
Total weight of ice on object: 160 lbs Total weight of ice on object: 69 lbs 
Weight of object: 92.0 lbs Weight of object: 87.1 lbs
Combined weight of ice and object: 252 lbs Combined weight of ice and object: 156 lbs

B5/B13 RRH ORAN (RF4440D-13A) RRH B2/B66A RRH ORAN (RF4439D-25A) RRH
Weight of ice based on total radial SF area: Weight of ice based on total radial SF area:
Height (in): 15.0 Height (in): 15.0
Width (in): 15.0 Width (in): 15.0
Depth (in): 9.1 Depth (in): 10.0
Total weight of ice on object: 30 lbs Total weight of ice on object: 31 lbs 
Weight of object: 71.0 lbs Weight of object: 75.0 lbs
Combined weight of ice and object: 101 lbs Combined weight of ice and object: 106 lbs

CBC78T-DS-43-2X Diplexer OVP Box
Weight of ice based on total radial SF area: Weight of ice based on total radial SF area:
Height (in): 9.7 Height (in): 28.9
Width (in): 6.9 Width (in): 15.7
Depth (in): 6.4 Depth (in): 10.3
Total weight of ice on object: 11 lbs Total weight of ice on object: 62 lbs 
Weight of object: 21.0 lbs Weight of object: 32.0 lbs
Combined weight of ice and object: 32 lbs Combined weight of ice and object: 94 lbs

2-1/2" Pipe HSS 4x4
Per foot weight of ice: Weight of ice based on total radial SF area:
diameter (in): 2.88 Height (in): 4
Per foot weight of ice on object: 5 plf Width (in): 4

Per foot weight of ice on object: 9 plf

ICE WEIGHT CALCULATIONS



 
 

 
 

 
 

 
 
 

 
 
 
 
 
 
 
 

Mount Calculations 
(Proposed Conditions) 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 
Current Date: 4/18/2023 12:33 PM
Units system: English



 
Current Date: 4/18/2023 12:33 PM
Units system: English



 
Current Date: 4/18/2023 12:33 PM
Units system: English



 
Current Date: 4/18/2023 12:34 PM
Units system: English



 

Current Date: 4/18/2023 12:34 PM
Units system: English

Load data
_______________________________________________________________________________________________________________________________
GLOSSARY

Comb : Indicates if load condition is a load combination

Load Conditions
_______________________________________________________________________________________________________________________________

Condition Description Comb. Category

----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
D Dead Load No DL
Wo Wind Load (NO ICE) No WIND
W30 WL 30deg No WIND
W60 WL 60deg No WIND
W90 WL 90deg No WIND
W120 WL 120deg No WIND
W150 WL 150deg No WIND
Di Ice Load No LL
WI0 WL ICE 0deg No WIND
WI30 WL ICE 30deg No WIND
WI60 WL ICE 60deg No WIND
WI90 WL ICE 90deg No WIND
WI120 WL ICE 120deg No WIND
WI150 WL ICE 150deg No WIND
WL0 WL 30 mph 0deg No WIND
WL30 WL 30 mph 30deg No WIND
WL60 WL 30 mph 60deg No WIND
WL90 WL 30 mph 90deg No WIND
WL120 WL 30 mph 120deg No WIND
WL150 WL 30 mph 150deg No WIND
LL1 250 lb Live Load Center of Mount No LL
LL2 250 lb Live Load Right End of Mount No LL
LL3 250 lb Live Load Left End of Mount No LL
LLa1 500 lb Live Load Antenna 1 No LL
LLa2 500 lb Live Load Antenna 2 No LL
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

Distributed force on members
_______________________________________________________________________________________________________________________________

Condition Member Dir1 Val1 Val2 Dist1 % Dist2 %
[Kip/ft] [Kip/ft] [ft] [ft]

----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Wo 1 z -0.01 -0.01 0.00 No 100.00 Yes

2 z -0.01 -0.01 0.00 No 100.00 Yes
11 z -0.01 -0.01 0.00 No 100.00 Yes
14 z -0.01 -0.01 0.00 No 100.00 Yes

W30 1 z -0.01 -0.01 0.00 No 100.00 Yes
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2 z -0.01 -0.01 0.00 No 100.00 Yes
11 z -0.01 -0.01 0.00 No 100.00 Yes
14 z -0.01 -0.01 0.00 No 100.00 Yes

W60 3 x -0.022 -0.022 0.00 No 100.00 Yes
4 x -0.022 -0.022 0.00 No 100.00 Yes
5 x -0.01 -0.01 0.00 No 100.00 Yes
6 x -0.01 -0.01 0.00 No 100.00 Yes
11 x -0.01 -0.01 0.00 No 100.00 Yes
14 x -0.01 -0.01 0.00 No 100.00 Yes

W90 3 x -0.022 -0.022 0.00 No 100.00 Yes
4 x -0.022 -0.022 0.00 No 100.00 Yes
5 x -0.01 -0.01 0.00 No 100.00 Yes
6 x -0.01 -0.01 0.00 No 100.00 Yes
11 x -0.01 -0.01 0.00 No 100.00 Yes
14 x -0.01 -0.01 0.00 No 100.00 Yes

W120 3 x -0.022 -0.022 0.00 No 100.00 Yes
4 x -0.022 -0.022 0.00 No 100.00 Yes
5 x -0.01 -0.01 0.00 No 100.00 Yes
6 x -0.01 -0.01 0.00 No 100.00 Yes
11 x -0.01 -0.01 0.00 No 100.00 Yes
14 x -0.01 -0.01 0.00 No 100.00 Yes

W150 1 z 0.01 0.01 0.00 No 100.00 Yes
2 z 0.01 0.01 0.00 No 100.00 Yes
5 z 0.01 0.01 0.00 No 100.00 Yes
6 z 0.01 0.01 0.00 No 100.00 Yes
11 z 0.01 0.01 0.00 No 100.00 Yes
14 z 0.01 0.01 0.00 No 100.00 Yes

Di 1 y -0.005 -0.005 0.00 No 100.00 Yes
2 y -0.005 -0.005 0.00 No 100.00 Yes
3 y -0.009 -0.009 0.00 No 100.00 Yes
4 y -0.009 -0.009 0.00 No 100.00 Yes
5 y -0.005 -0.005 0.00 No 100.00 Yes
6 y -0.005 -0.005 0.00 No 100.00 Yes
11 y -0.005 -0.005 0.00 No 100.00 Yes
14 y -0.005 -0.005 0.00 No 100.00 Yes

----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

Concentrated forces on members
_______________________________________________________________________________________________________________________________

Condition Member Dir1 Value1 Dist1 %
[Kip] [ft]

--------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
D 5 y -0.044 1.00 No

y -0.044 4.00 No
6 y -0.036 0.50 No

y -0.036 3.00 No
y -0.036 5.50 No
y -0.092 0.50 No
y -0.092 5.50 No

11 y -0.075 0.50 No
y -0.071 2.50 No
y -0.021 3.75 No
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y -0.032 5.50 No
14 y -0.075 0.50 No

y -0.071 2.50 No
y -0.021 3.75 No
y -0.021 5.50 No

Wo 5 z -0.079 1.00 No
z -0.079 4.00 No

6 z -0.382 0.50 No
z -0.382 5.50 No

11 z -0.063 0.50 No
z -0.063 2.50 No
z -0.019 3.75 No
z -0.127 5.50 No

14 z -0.063 0.50 No
z -0.063 2.50 No
z -0.019 3.75 No
z -0.019 5.50 No

W30 5 3 -0.067 1.00 No
3 -0.067 4.00 No

6 3 -0.33 0.50 No
3 -0.33 5.50 No

11 3 -0.058 0.50 No
3 -0.057 2.50 No
3 -0.018 3.75 No
3 -0.116 5.50 No

14 3 -0.058 0.50 No
3 -0.057 2.50 No
3 -0.018 3.75 No
3 -0.018 5.50 No

W60 5 3 -0.043 1.00 No
3 -0.043 4.00 No

6 3 -0.228 0.50 No
3 -0.228 5.50 No

11 3 -0.047 0.50 No
3 -0.044 2.50 No
3 -0.018 3.75 No
3 -0.095 5.50 No

14 3 -0.047 0.50 No
3 -0.044 2.50 No
3 -0.018 3.75 No
3 -0.018 5.50 No

W90 5 x -0.031 1.00 No
x -0.031 4.00 No

6 x -0.177 0.50 No
x -0.177 5.50 No

11 x -0.042 0.50 No
x -0.038 2.50 No
x -0.017 3.75 No
x -0.084 5.50 No

14 x -0.042 0.50 No
x -0.038 2.50 No
x -0.017 3.75 No
x -0.017 5.50 No

W120 5 2 -0.043 1.00 No
2 -0.043 4.00 No

6 2 -0.228 0.50 No
2 -0.228 5.50 No

11 2 -0.047 0.50 No
2 -0.044 2.50 No
2 -0.018 3.75 No
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2 -0.095 5.50 No
14 2 -0.047 0.50 No

2 -0.044 2.50 No
2 -0.018 3.75 No
2 -0.018 5.50 No

W150 5 2 -0.067 1.00 No
2 -0.067 4.00 No

6 2 -0.33 0.50 No
2 -0.33 5.50 No

11 2 -0.058 0.50 No
2 -0.057 2.50 No
2 -0.018 3.75 No
2 -0.116 5.50 No

14 2 -0.058 0.50 No
2 -0.057 2.50 No
2 -0.018 3.75 No
2 -0.018 5.50 No

Di 5 y -0.035 1.00 No
y -0.035 4.00 No

6 y -0.16 0.50 No
y -0.16 5.50 No

11 y -0.031 0.50 No
y -0.03 2.50 No
y -0.011 3.75 No
y -0.062 5.50 No

14 y -0.031 0.50 No
y -0.03 2.50 No
y -0.011 3.75 No
y -0.011 5.50 No

WI0 5 z -0.015 1.00 No
z -0.015 4.00 No

6 z -0.07 0.50 No
z -0.07 5.50 No

11 z -0.013 0.50 No
z -0.013 2.50 No
z -0.005 3.75 No
z -0.025 5.50 No

14 z -0.013 0.50 No
z -0.013 2.50 No
z -0.005 3.75 No
z -0.005 5.50 No

WI30 5 3 -0.013 1.00 No
3 -0.013 4.00 No

6 3 -0.061 0.50 No
3 -0.061 5.50 No

11 3 -0.012 0.50 No
3 -0.012 2.50 No
3 -0.005 3.75 No
3 -0.023 5.50 No

14 3 -0.012 0.50 No
3 -0.012 2.50 No
3 -0.005 3.75 No
3 -0.005 5.50 No

WI60 5 3 -0.009 1.00 No
3 -0.009 4.00 No

6 3 -0.045 0.50 No
3 -0.045 5.50 No

11 3 -0.01 0.50 No
3 -0.01 2.50 No
3 -0.005 3.75 No
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3 -0.019 5.50 No
14 3 -0.01 0.50 No

3 -0.01 2.50 No
3 -0.005 3.75 No
3 -0.005 5.50 No

WI90 5 x -0.007 1.00 No
x -0.007 4.00 No

6 x -0.036 0.50 No
x -0.036 5.50 No

11 x -0.009 0.50 No
x -0.009 2.50 No
x -0.005 3.75 No
x -0.017 5.50 No

14 x -0.009 0.50 No
x -0.009 2.50 No
x -0.005 3.75 No
x -0.005 5.50 No

WI120 5 2 -0.009 1.00 No
2 -0.009 4.00 No

6 2 -0.045 0.50 No
2 -0.045 5.50 No

11 2 -0.01 0.50 No
2 -0.01 2.50 No
2 -0.005 3.75 No
2 -0.019 5.50 No

14 2 -0.01 0.50 No
2 -0.01 2.50 No
2 -0.005 3.75 No
2 -0.005 5.50 No

WI150 5 2 -0.013 1.00 No
2 -0.013 4.00 No

6 2 -0.061 0.50 No
2 -0.061 5.50 No

11 2 -0.012 0.50 No
2 -0.012 2.50 No
2 -0.005 3.75 No
2 -0.023 5.50 No

14 2 -0.012 0.50 No
2 -0.012 2.50 No
2 -0.005 3.75 No
2 -0.005 5.50 No

WL0 5 z -0.005 1.00 No
z -0.005 4.00 No

6 z -0.022 0.50 No
z -0.022 5.50 No

11 z -0.004 0.50 No
z -0.004 2.50 No
z -0.001 3.75 No
z -0.007 5.50 No

14 z -0.004 0.50 No
z -0.004 2.50 No
z -0.001 3.75 No
z -0.001 5.50 No

WL30 5 3 -0.004 1.00 No
3 -0.004 4.00 No

6 3 -0.019 0.50 No
3 -0.019 5.50 No

11 3 -0.003 0.50 No
3 -0.003 2.50 No
3 -0.001 3.75 No
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3 -0.007 5.50 No
14 3 -0.003 0.50 No

3 -0.003 2.50 No
3 -0.001 3.75 No
3 -0.001 5.50 No

WL60 5 3 -0.003 1.00 No
3 -0.003 4.00 No

6 3 -0.013 0.50 No
3 -0.013 5.50 No

11 3 -0.003 0.50 No
3 -0.003 2.50 No
3 -0.001 3.75 No
3 -0.005 5.50 No

14 3 -0.003 0.50 No
3 -0.003 2.50 No
3 -0.001 3.75 No
3 -0.001 5.50 No

WL90 5 x -0.002 1.00 No
x -0.002 4.00 No

6 x -0.01 0.50 No
x -0.01 5.50 No

11 x -0.002 0.50 No
x -0.002 2.50 No
x -0.001 3.75 No
x -0.005 5.50 No

14 x -0.002 0.50 No
x -0.002 2.50 No
x -0.001 3.75 No
x -0.001 5.50 No

WL120 5 2 -0.003 1.00 No
2 -0.003 4.00 No

6 2 -0.013 0.50 No
2 -0.013 5.50 No

11 2 -0.003 0.50 No
2 -0.003 2.50 No
2 -0.001 3.75 No
2 -0.005 5.50 No

14 2 -0.003 0.50 No
2 -0.003 2.50 No
2 -0.001 3.75 No
2 -0.001 5.50 No

WL150 5 2 -0.004 1.00 No
2 -0.004 4.00 No

6 2 -0.019 0.50 No
2 -0.019 5.50 No

11 2 -0.003 0.50 No
2 -0.003 2.50 No
2 -0.001 3.75 No
2 -0.007 5.50 No

14 2 -0.003 0.50 No
2 -0.003 2.50 No
2 -0.001 3.75 No
2 -0.001 5.50 No

LL1 1 y -0.25 50.00 Yes
LL2 1 y -0.25 0.00 Yes
LL3 1 y -0.25 100.00 Yes
LLa1 5 y -0.50 50.00 Yes
LLa2 6 y -0.50 50.00 Yes
--------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
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Self weight multipliers for load conditions
_______________________________________________________________________________________________________________________________

                                Self weight multiplier                        
Condition Description Comb. MultX MultY MultZ

----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
D Dead Load No 0.00 -1.00 0.00
Wo Wind Load (NO ICE) No 0.00 0.00 0.00
W30 WL 30deg No 0.00 0.00 0.00
W60 WL 60deg No 0.00 0.00 0.00
W90 WL 90deg No 0.00 0.00 0.00
W120 WL 120deg No 0.00 0.00 0.00
W150 WL 150deg No 0.00 0.00 0.00
Di Ice Load No 0.00 0.00 0.00
WI0 WL ICE 0deg No 0.00 0.00 0.00
WI30 WL ICE 30deg No 0.00 0.00 0.00
WI60 WL ICE 60deg No 0.00 0.00 0.00
WI90 WL ICE 90deg No 0.00 0.00 0.00
WI120 WL ICE 120deg No 0.00 0.00 0.00
WI150 WL ICE 150deg No 0.00 0.00 0.00
WL0 WL 30 mph 0deg No 0.00 0.00 0.00
WL30 WL 30 mph 30deg No 0.00 0.00 0.00
WL60 WL 30 mph 60deg No 0.00 0.00 0.00
WL90 WL 30 mph 90deg No 0.00 0.00 0.00
WL120 WL 30 mph 120deg No 0.00 0.00 0.00
WL150 WL 30 mph 150deg No 0.00 0.00 0.00
LL1 250 lb Live Load Center of Mount No 0.00 0.00 0.00
LL2 250 lb Live Load Right End of Mount No 0.00 0.00 0.00
LL3 250 lb Live Load Left End of Mount No 0.00 0.00 0.00
LLa1 500 lb Live Load Antenna 1 No 0.00 0.00 0.00
LLa2 500 lb Live Load Antenna 2 No 0.00 0.00 0.00
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
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Current Date: 4/18/2023 12:34 PM
Units system: English

Steel Code Check
_______________________________________________________________________________________________________________________________
Report:  Summary - Group by member

Load conditions to be included in design :
LC1=1.2D+Wo
LC2=1.2D+W30
LC3=1.2D+W60
LC4=1.2D+W90
LC5=1.2D+W120
LC6=1.2D+W150
LC7=1.2D-Wo
LC8=1.2D-W30
LC9=1.2D-W60
LC10=1.2D-W90
LC11=1.2D-W120
LC12=1.2D-W150
LC13=0.9D+Wo
LC14=0.9D+W30
LC15=0.9D+W60
LC16=0.9D+W90
LC17=0.9D+W120
LC18=0.9D+W150
LC19=0.9D-Wo
LC20=0.9D-W30
LC21=0.9D-W60
LC22=0.9D-W90
LC23=0.9D-W120
LC24=0.9D-W150
LC25=1.2D+Di+WI0
LC26=1.2D+Di+WI30
LC27=1.2D+Di+WI60
LC28=1.2D+Di+WI90
LC29=1.2D+Di+WI120
LC30=1.2D+Di+WI150
LC31=1.2D+Di-WI0
LC32=1.2D+Di-WI30
LC33=1.2D+Di-WI60
LC34=1.2D+Di-WI90
LC35=1.2D+Di-WI120
LC36=1.2D+Di-WI150
LC37=1.2D+1.6LL1
LC38=1.2D+1.6LL2
LC39=1.2D+1.6LL3
LC40=1.2D+WL0+1.6LLa1
LC41=1.2D+WL30+1.6LLa1
LC42=1.2D+WL60+1.6LLa1
LC43=1.2D+WL90+1.6LLa1
LC44=1.2D+WL120+1.6LLa1
LC45=1.2D+WL150+1.6LLa1
LC46=1.2D-WL0+1.6LLa1
LC47=1.2D-WL30+1.6LLa1
LC48=1.2D-WL60+1.6LLa1
LC49=1.2D-WL90+1.6LLa1
LC50=1.2D-WL120+1.6LLa1
LC51=1.2D-WL150+1.6LLa1
LC52=1.2D+WL0+1.6LLa2
LC53=1.2D+WL30+1.6LLa2
LC54=1.2D+WL60+1.6LLa2
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LC55=1.2D+WL90+1.6LLa2
LC56=1.2D+WL120+1.6LLa2
LC57=1.2D+WL150+1.6LLa2
LC58=1.2D-WL0+1.6LLa2
LC59=1.2D-WL30+1.6LLa2
LC60=1.2D-WL60+1.6LLa2
LC61=1.2D-WL90+1.6LLa2
LC62=1.2D-WL120+1.6LLa2
LC63=1.2D-WL150+1.6LLa2

----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Description Section Member Ctrl Eq. Ratio Status Reference
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

HSS_SQR 4X4X3_16 3 LC1 at 100.00% 0.07 OK
4 LC7 at 100.00% 0.07 OK

-------------------------------------------------------------------------------------------------------------------
PIPE 2-1_2x0.203 1 LC7 at 50.00% 0.25 OK

2 LC1 at 50.00% 0.25 OK
5 LC46 at 27.08% 0.18 OK
6 LC53 at 27.08% 0.22 OK
11 LC10 at 81.25% 0.03 OK
14 LC10 at 16.67% 0.03 OK

----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
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Current Date: 4/18/2023 12:34 PM
Units system: English

Geometry data
_______________________________________________________________________________________________________________________________
GLOSSARY

Cb22, Cb33 : Moment gradient coefficients
Cm22, Cm33 : Coefficients applied to bending term in interaction formula
d0 : Tapered member section depth at J end of member
DJX : Rigid end offset distance measured from J node in axis X
DJY : Rigid end offset distance measured from J node in axis Y
DJZ : Rigid end offset distance measured from J node in axis Z
DKX : Rigid end offset distance measured from K node in axis X
DKY : Rigid end offset distance measured from K node in axis Y
DKZ : Rigid end offset distance measured from K node in axis Z
dL : Tapered member section depth at K end of member
Ig factor : Inertia reduction factor (Effective Inertia/Gross Inertia) for reinforced concrete members
K22 : Effective length factor about axis 2
K33 : Effective length factor about axis 3
L22 : Member length for calculation of axial capacity
L33 : Member length for calculation of axial capacity
LB pos : Lateral unbraced length of the compression flange in the positive side of local axis 2
LB neg : Lateral unbraced length of the compression flange in the negative side of local axis 2
RX : Rotation about X
RY : Rotation about Y
RZ : Rotation about Z
TO : 1 = Tension only member     0 = Normal member
TX : Translation in X
TY : Translation in Y
TZ : Translation in Z

Nodes
_______________________________________________________________________________________________________________________________

Node X Y Z Rigid Floor
[ft] [ft] [ft]

----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
1 0.00 1.375 0.00 0
2 0.00 1.375 1.00 0
3 -1.75 1.375 1.00 0
4 1.75 1.375 1.00 0
5 -1.585 1.375 1.00 0
6 1.585 1.375 1.00 0
7 0.00 -1.375 0.00 0
8 0.00 -1.375 1.00 0
9 -1.75 -1.375 1.00 0
10 1.75 -1.375 1.00 0
11 -1.585 -1.375 1.00 0
12 1.585 -1.375 1.00 0
13 -1.585 1.375 1.20 0
14 -1.585 -1.375 1.20 0
15 1.585 1.375 1.20 0
16 1.585 -1.375 1.20 0
17 -1.585 3.00 1.20 0
18 -1.585 -3.00 1.20 0
19 1.585 3.00 1.20 0
20 1.585 -3.00 1.20 0
26 -1.25 -4.00 1.20 0
27 -1.25 -10.00 1.20 0
34 1.25 -4.00 1.20 0
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35 1.25 -10.00 1.20 0
36 -1.25 -5.00 1.20 0
37 1.25 -5.00 1.20 0
38 -1.25 -9.00 1.20 0
39 1.25 -9.00 1.20 0
40 -1.05 -5.00 1.20 0
41 -1.05 -9.00 1.20 0
42 1.05 -5.00 1.20 0
43 1.05 -9.00 1.20 0
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

Restraints
_______________________________________________________________________________________________________________________________

Node TX TY TZ RX RY RZ

------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
1 1 1 1 0 1 0
7 1 1 1 0 1 0
40 1 1 1 0 1 0
41 1 1 1 0 1 0
42 1 1 1 0 1 0
43 1 1 1 0 1 0
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

Members
_______________________________________________________________________________________________________________________________

Member NJ NK Description Section Material d0 dL Ig factor
[in] [in]

----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
1 4 3 PIPE 2-1_2x0.203 A53 GrB 0.00 0.00 0.00
2 10 9 PIPE 2-1_2x0.203 A53 GrB 0.00 0.00 0.00
3 1 2 HSS_SQR 4X4X3_16 A500 GrB rectangular 0.00 0.00 0.00
4 7 8 HSS_SQR 4X4X3_16 A500 GrB rectangular 0.00 0.00 0.00
5 19 20 PIPE 2-1_2x0.203 A53 GrB 0.00 0.00 0.00
6 17 18 PIPE 2-1_2x0.203 A53 GrB 0.00 0.00 0.00
11 26 27 PIPE 2-1_2x0.203 A53 GrB 0.00 0.00 0.00
14 34 35 PIPE 2-1_2x0.203 A53 GrB 0.00 0.00 0.00
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

Orientation of local axes
_______________________________________________________________________________________________________________________________

Member Rotation Axes23 NX NY NZ
[Deg]

----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
5 315.00 0 0.00 0.00 0.00
6 315.00 0 0.00 0.00 0.00
11 315.00 0 0.00 0.00 0.00
14 315.00 0 0.00 0.00 0.00
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
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Current Date: 4/18/2023 12:34 PM
Units system: English

Analysis result

Reactions
_______________________________________________________________________________________________________________________________

Direction of positive forces and moments

                                                              Forces [Kip]                                                                                                            Moments [Kip*ft]                                              
Node FX FY FZ MX MY MZ
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Condition  LC1=1.2D+Wo
1 0.14108 0.41205 0.26877 0.00000 0.58327 0.00000
7 -0.14108 0.19325 0.72323 0.00000 0.37784 0.00000
40 0.01395 0.14379 0.13031 0.00000 0.02717 0.00000
41 -0.01395 0.13661 0.20169 0.00000 0.03923 0.00000
42 -0.01329 0.13794 0.14381 0.00000 -0.02778 0.00000
43 0.01329 0.12926 0.08019 0.00000 -0.01702 0.00000
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
SUM 0.00000 1.15290 1.54800 0.00000 0.98271 0.00000

Condition  LC2=1.2D+W30
1 0.43890 0.35462 0.07720 0.00000 0.76065 0.00000
7 0.12254 0.25068 0.55425 0.00000 0.50215 0.00000
40 0.07900 0.12088 0.09505 0.00000 0.01972 0.00000
41 0.09707 0.15952 0.14102 0.00000 0.02749 0.00000
42 0.06043 0.09880 0.10371 0.00000 -0.02011 0.00000
43 0.04635 0.16840 0.06306 0.00000 -0.01324 0.00000
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
SUM 0.84429 1.15290 1.03429 0.00000 1.27665 0.00000

Condition  LC3=1.2D+W60
1 0.42566 0.33859 -0.05289 0.00000 0.64859 0.00000
7 0.12159 0.26671 0.43614 0.00000 0.39176 0.00000
40 0.09636 0.15555 0.05242 0.00000 0.01109 0.00000
41 0.10789 0.12485 0.09183 0.00000 0.01776 0.00000
42 0.07593 0.07742 0.05922 0.00000 -0.01140 0.00000
43 0.07387 0.18978 0.03058 0.00000 -0.00656 0.00000
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
SUM 0.90130 1.15290 0.61730 0.00000 1.05124 0.00000

Condition  LC4=1.2D+W90
1 0.44225 0.29169 -0.25533 0.00000 0.47052 0.00000
7 0.13775 0.31361 0.25533 0.00000 0.19463 0.00000
40 0.10976 0.15078 0.00000 0.00000 0.00000 0.00000
41 0.13124 0.12962 0.00000 0.00000 0.00000 0.00000
42 0.09090 0.07096 0.00000 0.00000 0.00000 0.00000
43 0.08310 0.19624 0.00000 0.00000 0.00000 0.00000
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
SUM 0.99500 1.15290 0.00000 0.00000 0.66516 0.00000
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Condition  LC5=1.2D+W120
1 0.42568 0.24688 -0.45777 0.00000 0.25287 0.00000
7 0.12157 0.35842 0.07451 0.00000 -0.04128 0.00000
40 0.09636 0.15555 -0.05242 0.00000 -0.01109 0.00000
41 0.10789 0.12485 -0.09183 0.00000 -0.01776 0.00000
42 0.07593 0.07742 -0.05922 0.00000 0.01140 0.00000
43 0.07387 0.18978 -0.03058 0.00000 0.00656 0.00000
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
SUM 0.90130 1.15290 -0.61730 0.00000 0.20070 0.00000

Condition  LC6=1.2D+W150
1 0.43892 0.21821 -0.64775 0.00000 0.20083 0.00000
7 0.12252 0.38709 -0.10370 0.00000 -0.11585 0.00000
40 0.07900 0.12088 -0.09505 0.00000 -0.01972 0.00000
41 0.09707 0.15952 -0.14102 0.00000 -0.02749 0.00000
42 0.06043 0.09880 -0.10371 0.00000 0.02011 0.00000
43 0.04635 0.16840 -0.06306 0.00000 0.01324 0.00000
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
SUM 0.84429 1.15290 -1.15429 0.00000 0.07113 0.00000

Condition  LC7=1.2D-Wo
1 0.14111 0.19434 -0.77937 0.00000 -0.32874 0.00000
7 -0.14111 0.41096 -0.21263 0.00000 -0.63118 0.00000
40 0.01395 0.14379 -0.13031 0.00000 -0.02717 0.00000
41 -0.01395 0.13661 -0.20169 0.00000 -0.03923 0.00000
42 -0.01329 0.13794 -0.14381 0.00000 0.02778 0.00000
43 0.01329 0.12926 -0.08019 0.00000 0.01702 0.00000
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
SUM 0.00000 1.15290 -1.54800 0.00000 -0.98153 0.00000

Condition  LC8=1.2D-W30
1 -0.15671 0.25180 -0.58782 0.00000 -0.50720 0.00000
7 -0.40473 0.35351 -0.04363 0.00000 -0.75655 0.00000
40 -0.05110 0.16670 -0.09505 0.00000 -0.01972 0.00000
41 -0.12496 0.11370 -0.14102 0.00000 -0.02749 0.00000
42 -0.08700 0.17707 -0.10371 0.00000 0.02011 0.00000
43 -0.01977 0.09013 -0.06306 0.00000 0.01324 0.00000
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
SUM -0.84429 1.15290 -1.03429 0.00000 -1.27761 0.00000

Condition  LC9=1.2D-W60
1 -0.14347 0.26776 -0.45774 0.00000 -0.39491 0.00000
7 -0.40378 0.33755 0.07449 0.00000 -0.64594 0.00000
40 -0.06846 0.13203 -0.05242 0.00000 -0.01109 0.00000
41 -0.13579 0.14837 -0.09183 0.00000 -0.01776 0.00000
42 -0.10251 0.19845 -0.05922 0.00000 0.01140 0.00000
43 -0.04730 0.06875 -0.03058 0.00000 0.00656 0.00000
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
SUM -0.90130 1.15290 -0.61730 0.00000 -1.05174 0.00000

Condition  LC10=1.2D-W90
1 -0.16006 0.31460 -0.25530 0.00000 -0.21666 0.00000
7 -0.41994 0.29070 0.25530 0.00000 -0.44860 0.00000
40 -0.08186 0.13680 0.00000 0.00000 0.00000 0.00000
41 -0.15914 0.14360 0.00000 0.00000 0.00000 0.00000
42 -0.11747 0.20491 0.00000 0.00000 0.00000 0.00000
43 -0.05653 0.06229 0.00000 0.00000 0.00000 0.00000
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
SUM -0.99500 1.15290 0.00000 0.00000 -0.66526 0.00000
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Condition  LC11=1.2D-W120
1 -0.14349 0.35939 -0.05286 0.00000 0.00141 0.00000
7 -0.40376 0.24592 0.43612 0.00000 -0.21227 0.00000
40 -0.06846 0.13203 0.05242 0.00000 0.01109 0.00000
41 -0.13579 0.14837 0.09183 0.00000 0.01776 0.00000
42 -0.10251 0.19845 0.05922 0.00000 -0.01140 0.00000
43 -0.04730 0.06875 0.03058 0.00000 -0.00656 0.00000
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
SUM -0.90130 1.15290 0.61730 0.00000 -0.19996 0.00000

Condition  LC12=1.2D-W150
1 -0.15674 0.38803 0.13713 0.00000 0.05385 0.00000
7 -0.40471 0.21727 0.61431 0.00000 -0.13729 0.00000
40 -0.05110 0.16670 0.09505 0.00000 0.01972 0.00000
41 -0.12496 0.11370 0.14102 0.00000 0.02749 0.00000
42 -0.08700 0.17707 0.10371 0.00000 -0.02011 0.00000
43 -0.01977 0.09013 0.06306 0.00000 -0.01324 0.00000
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
SUM -0.84429 1.15290 1.15429 0.00000 -0.06958 0.00000

Condition  LC13=0.9D+Wo
1 0.10581 0.33619 0.33277 0.00000 0.55151 0.00000
7 -0.10581 0.11779 0.65923 0.00000 0.40956 0.00000
40 0.01046 0.10784 0.13031 0.00000 0.02717 0.00000
41 -0.01046 0.10246 0.20169 0.00000 0.03923 0.00000
42 -0.00997 0.10346 0.14381 0.00000 -0.02778 0.00000
43 0.00997 0.09694 0.08019 0.00000 -0.01702 0.00000
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
SUM 0.00000 0.86468 1.54800 0.00000 0.98267 0.00000

Condition  LC14=0.9D+W30
1 0.40366 0.27876 0.14114 0.00000 0.72893 0.00000
7 0.15778 0.17522 0.49030 0.00000 0.53383 0.00000
40 0.07551 0.08494 0.09505 0.00000 0.01972 0.00000
41 0.10055 0.12536 0.14102 0.00000 0.02749 0.00000
42 0.06375 0.06432 0.10371 0.00000 -0.02011 0.00000
43 0.04302 0.13608 0.06306 0.00000 -0.01324 0.00000
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
SUM 0.84429 0.86468 1.03429 0.00000 1.27661 0.00000

Condition  LC15=0.9D+W60
1 0.39042 0.26272 0.01100 0.00000 0.61685 0.00000
7 0.15683 0.19126 0.37225 0.00000 0.42345 0.00000
40 0.09287 0.11961 0.05241 0.00000 0.01109 0.00000
41 0.11137 0.09069 0.09183 0.00000 0.01776 0.00000
42 0.07925 0.04294 0.05922 0.00000 -0.01140 0.00000
43 0.07055 0.15746 0.03058 0.00000 -0.00656 0.00000
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
SUM 0.90130 0.86468 0.61730 0.00000 1.05120 0.00000

Condition  LC16=0.9D+W90
1 0.40700 0.21581 -0.19150 0.00000 0.43879 0.00000
7 0.17300 0.23816 0.19150 0.00000 0.22633 0.00000
40 0.10627 0.11483 0.00000 0.00000 0.00000 0.00000
41 0.13473 0.09547 0.00000 0.00000 0.00000 0.00000
42 0.09422 0.03648 0.00000 0.00000 0.00000 0.00000
43 0.07978 0.16393 0.00000 0.00000 0.00000 0.00000
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
SUM 0.99500 0.86468 0.00000 0.00000 0.66512 0.00000
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Condition  LC17=0.9D+W120
1 0.39043 0.17100 -0.39399 0.00000 0.22114 0.00000
7 0.15682 0.28298 0.01074 0.00000 -0.00958 0.00000
40 0.09287 0.11961 -0.05241 0.00000 -0.01109 0.00000
41 0.11137 0.09069 -0.09183 0.00000 -0.01776 0.00000
42 0.07925 0.04294 -0.05922 0.00000 0.01140 0.00000
43 0.07055 0.15746 -0.03058 0.00000 0.00656 0.00000
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
SUM 0.90130 0.86468 -0.61730 0.00000 0.20066 0.00000

Condition  LC18=0.9D+W150
1 0.40368 0.14232 -0.58404 0.00000 0.16910 0.00000
7 0.15777 0.31165 -0.16740 0.00000 -0.08415 0.00000
40 0.07551 0.08494 -0.09505 0.00000 -0.01972 0.00000
41 0.10055 0.12536 -0.14102 0.00000 -0.02749 0.00000
42 0.06375 0.06432 -0.10371 0.00000 0.02011 0.00000
43 0.04302 0.13608 -0.06306 0.00000 0.01324 0.00000
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
SUM 0.84429 0.86468 -1.15429 0.00000 0.07109 0.00000

Condition  LC19=0.9D-Wo
1 0.10584 0.11845 -0.71570 0.00000 -0.36051 0.00000
7 -0.10584 0.33553 -0.27630 0.00000 -0.59945 0.00000
40 0.01046 0.10784 -0.13031 0.00000 -0.02717 0.00000
41 -0.01046 0.10246 -0.20169 0.00000 -0.03923 0.00000
42 -0.00997 0.10346 -0.14381 0.00000 0.02778 0.00000
43 0.00997 0.09694 -0.08019 0.00000 0.01702 0.00000
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
SUM 0.00000 0.86468 -1.54800 0.00000 -0.98156 0.00000

Condition  LC20=0.9D-W30
1 -0.19202 0.17591 -0.52409 0.00000 -0.53900 0.00000
7 -0.36942 0.27807 -0.10735 0.00000 -0.72479 0.00000
40 -0.05459 0.13075 -0.09505 0.00000 -0.01972 0.00000
41 -0.12148 0.07955 -0.14102 0.00000 -0.02749 0.00000
42 -0.08368 0.14259 -0.10371 0.00000 0.02011 0.00000
43 -0.02309 0.05781 -0.06306 0.00000 0.01324 0.00000
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
SUM -0.84429 0.86468 -1.03429 0.00000 -1.27764 0.00000

Condition  LC21=0.9D-W60
1 -0.17878 0.19187 -0.39397 0.00000 -0.42670 0.00000
7 -0.36847 0.26210 0.01072 0.00000 -0.61418 0.00000
40 -0.07195 0.09608 -0.05241 0.00000 -0.01109 0.00000
41 -0.13230 0.11422 -0.09183 0.00000 -0.01776 0.00000
42 -0.09919 0.16396 -0.05922 0.00000 0.01140 0.00000
43 -0.05062 0.03644 -0.03058 0.00000 0.00656 0.00000
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
SUM -0.90130 0.86468 -0.61730 0.00000 -1.05177 0.00000

Condition  LC22=0.9D-W90
1 -0.19537 0.23873 -0.19147 0.00000 -0.24845 0.00000
7 -0.38463 0.21525 0.19147 0.00000 -0.41685 0.00000
40 -0.08535 0.10086 0.00000 0.00000 0.00000 0.00000
41 -0.15565 0.10944 0.00000 0.00000 0.00000 0.00000
42 -0.11415 0.17042 0.00000 0.00000 0.00000 0.00000
43 -0.05985 0.02998 0.00000 0.00000 0.00000 0.00000
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
SUM -0.99500 0.86468 0.00000 0.00000 -0.66529 0.00000
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Condition  LC23=0.9D-W120
1 -0.17879 0.28352 0.01103 0.00000 -0.03037 0.00000
7 -0.36846 0.17046 0.37223 0.00000 -0.18052 0.00000
40 -0.07195 0.09608 0.05241 0.00000 0.01109 0.00000
41 -0.13230 0.11422 0.09183 0.00000 0.01776 0.00000
42 -0.09919 0.16396 0.05922 0.00000 -0.01140 0.00000
43 -0.05062 0.03644 0.03058 0.00000 -0.00656 0.00000
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
SUM -0.90130 0.86468 0.61730 0.00000 -0.20000 0.00000

Condition  LC24=0.9D-W150
1 -0.19204 0.31217 0.20109 0.00000 0.02206 0.00000
7 -0.36940 0.14181 0.55035 0.00000 -0.10554 0.00000
40 -0.05459 0.13075 0.09505 0.00000 0.01972 0.00000
41 -0.12148 0.07955 0.14102 0.00000 0.02749 0.00000
42 -0.08368 0.14259 0.10371 0.00000 -0.02011 0.00000
43 -0.02309 0.05781 0.06306 0.00000 -0.01324 0.00000
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
SUM -0.84429 0.86468 1.15429 0.00000 -0.06962 0.00000

Condition  LC25=1.2D+Di+WI0
1 0.28519 0.54558 -0.35124 0.00000 0.33937 0.00000
7 -0.28519 0.50272 0.52124 0.00000 -0.16469 0.00000
40 0.02065 0.20921 0.02119 0.00000 0.00445 0.00000
41 -0.02065 0.20519 0.03481 0.00000 0.00675 0.00000
42 -0.01744 0.18076 0.02369 0.00000 -0.00456 0.00000
43 0.01744 0.16944 0.01231 0.00000 -0.00264 0.00000
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
SUM 0.00000 1.81290 0.26200 0.00000 0.17868 0.00000

Condition  LC26=1.2D+Di+WI30
1 0.34081 0.53514 -0.38597 0.00000 0.37379 0.00000
7 -0.23616 0.51316 0.49062 0.00000 -0.14032 0.00000
40 0.03457 0.20674 0.01392 0.00000 0.00292 0.00000
41 0.00220 0.20766 0.02285 0.00000 0.00443 0.00000
42 -0.00193 0.17184 0.01551 0.00000 -0.00299 0.00000
43 0.02597 0.17836 0.00853 0.00000 -0.00181 0.00000
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
SUM 0.16546 1.81290 0.16546 0.00000 0.23602 0.00000

Condition  LC27=1.2D+Di+WI60
1 0.32565 0.53263 -0.40111 0.00000 0.34324 0.00000
7 -0.24929 0.51568 0.47747 0.00000 -0.17060 0.00000
40 0.03245 0.20817 0.01180 0.00000 0.00248 0.00000
41 -0.00134 0.20623 0.01931 0.00000 0.00375 0.00000
42 -0.00440 0.17294 0.01304 0.00000 -0.00253 0.00000
43 0.02561 0.17726 0.00818 0.00000 -0.00171 0.00000
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
SUM 0.12869 1.81290 0.12869 0.00000 0.17462 0.00000

Condition  LC28=1.2D+Di+WI90
1 0.33070 0.52330 -0.44152 0.00000 0.31085 0.00000
7 -0.24470 0.52500 0.44152 0.00000 -0.20734 0.00000
40 0.03584 0.20874 0.00000 0.00000 0.00000 0.00000
41 0.00416 0.20566 0.00000 0.00000 0.00000 0.00000
42 -0.00075 0.17049 0.00000 0.00000 0.00000 0.00000
43 0.02875 0.17971 0.00000 0.00000 0.00000 0.00000
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
SUM 0.15400 1.81290 0.00000 0.00000 0.10351 0.00000
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Condition  LC29=1.2D+Di+WI120
1 0.32566 0.51451 -0.48194 0.00000 0.26646 0.00000
7 -0.24929 0.53379 0.40558 0.00000 -0.25519 0.00000
40 0.03245 0.20817 -0.01180 0.00000 -0.00248 0.00000
41 -0.00134 0.20623 -0.01931 0.00000 -0.00375 0.00000
42 -0.00440 0.17294 -0.01304 0.00000 0.00253 0.00000
43 0.02561 0.17726 -0.00818 0.00000 0.00171 0.00000
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
SUM 0.12869 1.81290 -0.12869 0.00000 0.00929 0.00000

Condition  LC30=1.2D+Di+WI150
1 0.34082 0.51055 -0.49709 0.00000 0.27185 0.00000
7 -0.23617 0.53775 0.39243 0.00000 -0.25353 0.00000
40 0.03457 0.20674 -0.01392 0.00000 -0.00292 0.00000
41 0.00220 0.20766 -0.02285 0.00000 -0.00443 0.00000
42 -0.00193 0.17184 -0.01551 0.00000 0.00299 0.00000
43 0.02597 0.17836 -0.00853 0.00000 0.00181 0.00000
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
SUM 0.16546 1.81290 -0.16546 0.00000 0.01578 0.00000

Condition  LC31=1.2D+Di-WI0
1 0.28520 0.50567 -0.53180 0.00000 0.17422 0.00000
7 -0.28520 0.54264 0.36180 0.00000 -0.34824 0.00000
40 0.02065 0.20921 -0.02119 0.00000 -0.00445 0.00000
41 -0.02065 0.20519 -0.03481 0.00000 -0.00675 0.00000
42 -0.01744 0.18076 -0.02369 0.00000 0.00456 0.00000
43 0.01744 0.16944 -0.01231 0.00000 0.00264 0.00000
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
SUM 0.00000 1.81290 -0.26200 0.00000 -0.17803 0.00000

Condition  LC32=1.2D+Di-WI30
1 0.22957 0.51611 -0.49707 0.00000 0.13976 0.00000
7 -0.33422 0.53220 0.39242 0.00000 -0.37265 0.00000
40 0.00673 0.21169 -0.01392 0.00000 -0.00292 0.00000
41 -0.04350 0.20271 -0.02285 0.00000 -0.00443 0.00000
42 -0.03295 0.18968 -0.01551 0.00000 0.00299 0.00000
43 0.00891 0.16052 -0.00853 0.00000 0.00181 0.00000
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
SUM -0.16546 1.81290 -0.16546 0.00000 -0.23544 0.00000

Condition  LC33=1.2D+Di-WI60
1 0.24473 0.51862 -0.48193 0.00000 0.17032 0.00000
7 -0.32110 0.52968 0.40557 0.00000 -0.34236 0.00000
40 0.00885 0.21026 -0.01180 0.00000 -0.00248 0.00000
41 -0.03996 0.20414 -0.01931 0.00000 -0.00375 0.00000
42 -0.03048 0.18857 -0.01304 0.00000 0.00253 0.00000
43 0.00926 0.16163 -0.00818 0.00000 0.00171 0.00000
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
SUM -0.12869 1.81290 -0.12869 0.00000 -0.17402 0.00000

Condition  LC34=1.2D+Di-WI90
1 0.23969 0.52795 -0.44151 0.00000 0.20271 0.00000
7 -0.32569 0.52036 0.44151 0.00000 -0.30561 0.00000
40 0.00546 0.20969 0.00000 0.00000 0.00000 0.00000
41 -0.04546 0.20471 0.00000 0.00000 0.00000 0.00000
42 -0.03413 0.19103 0.00000 0.00000 0.00000 0.00000
43 0.00613 0.15917 0.00000 0.00000 0.00000 0.00000
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
SUM -0.15400 1.81290 0.00000 0.00000 -0.10290 0.00000
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Condition  LC35=1.2D+Di-WI120
1 0.24473 0.53673 -0.40110 0.00000 0.24712 0.00000
7 -0.32109 0.51157 0.47746 0.00000 -0.25774 0.00000
40 0.00885 0.21026 0.01180 0.00000 0.00248 0.00000
41 -0.03996 0.20414 0.01931 0.00000 0.00375 0.00000
42 -0.03048 0.18857 0.01304 0.00000 -0.00253 0.00000
43 0.00926 0.16163 0.00818 0.00000 -0.00171 0.00000
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
SUM -0.12869 1.81290 0.12869 0.00000 -0.00865 0.00000

Condition  LC36=1.2D+Di-WI150
1 0.22956 0.54069 -0.38595 0.00000 0.24173 0.00000
7 -0.33422 0.50761 0.49061 0.00000 -0.25939 0.00000
40 0.00673 0.21169 0.01392 0.00000 0.00292 0.00000
41 -0.04350 0.20271 0.02285 0.00000 0.00443 0.00000
42 -0.03295 0.18968 0.01551 0.00000 -0.00299 0.00000
43 0.00891 0.16052 0.00853 0.00000 -0.00181 0.00000
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
SUM -0.16546 1.81290 0.16546 0.00000 -0.01512 0.00000

Condition  LC37=1.2D+1.6LL1
1 0.14112 0.54856 -0.40078 0.00000 0.12706 0.00000
7 -0.14112 0.45674 0.40078 0.00000 -0.12692 0.00000
40 0.01395 0.14379 0.00000 0.00000 0.00000 0.00000
41 -0.01395 0.13661 0.00000 0.00000 0.00000 0.00000
42 -0.01329 0.13794 0.00000 0.00000 0.00000 0.00000
43 0.01329 0.12926 0.00000 0.00000 0.00000 0.00000
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
SUM 0.00000 1.55290 0.00000 0.00000 0.00015 0.00000

Condition  LC38=1.2D+1.6LL2
1 -0.11344 0.51413 -0.40087 0.00000 -0.12375 0.00000
7 0.11344 0.49117 0.40087 0.00000 0.12367 0.00000
40 0.01395 0.14379 0.00000 0.00000 0.00000 0.00000
41 -0.01395 0.13661 0.00000 0.00000 0.00000 0.00000
42 -0.01329 0.13794 0.00000 0.00000 0.00000 0.00000
43 0.01329 0.12926 0.00000 0.00000 0.00000 0.00000
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
SUM 0.00000 1.55290 0.00000 0.00000 -0.00008 0.00000

Condition  LC39=1.2D+1.6LL3
1 0.39564 0.51426 -0.40084 0.00000 0.37785 0.00000
7 -0.39564 0.49104 0.40084 0.00000 -0.37750 0.00000
40 0.01395 0.14379 0.00000 0.00000 0.00000 0.00000
41 -0.01395 0.13661 0.00000 0.00000 0.00000 0.00000
42 -0.01329 0.13794 0.00000 0.00000 0.00000 0.00000
43 0.01329 0.12926 0.00000 0.00000 0.00000 0.00000
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
SUM 0.00000 1.55290 0.00000 0.00000 0.00035 0.00000

Condition  LC40=1.2D+WL0+1.6LLa1
1 -0.32000 0.71174 -0.57571 0.00000 -0.26272 0.00000
7 0.32000 0.69356 0.62971 0.00000 0.31615 0.00000
40 0.01395 0.14379 0.00644 0.00000 0.00134 0.00000
41 -0.01395 0.13661 0.00956 0.00000 0.00186 0.00000
42 -0.01329 0.13794 0.00719 0.00000 -0.00137 0.00000
43 0.01329 0.12926 0.00281 0.00000 -0.00063 0.00000
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
SUM 0.00000 1.95290 0.08000 0.00000 0.05462 0.00000
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Condition  LC41=1.2D+WL30+1.6LLa1
1 -0.30269 0.70842 -0.58720 0.00000 -0.25164 0.00000
7 0.33521 0.69688 0.61972 0.00000 0.32383 0.00000
40 0.01726 0.14211 0.00331 0.00000 0.00071 0.00000
41 -0.00736 0.13829 0.00658 0.00000 0.00127 0.00000
42 -0.00944 0.13582 0.00384 0.00000 -0.00074 0.00000
43 0.01510 0.13138 0.00181 0.00000 -0.00039 0.00000
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
SUM 0.04808 1.95290 0.04808 0.00000 0.07303 0.00000

Condition  LC42=1.2D+WL60+1.6LLa1
1 -0.30790 0.70750 -0.59238 0.00000 -0.26323 0.00000
7 0.33053 0.69781 0.61501 0.00000 0.31233 0.00000
40 0.01744 0.14337 0.00349 0.00000 0.00072 0.00000
41 -0.00895 0.13703 0.00499 0.00000 0.00098 0.00000
42 -0.00944 0.13582 0.00384 0.00000 -0.00074 0.00000
43 0.01510 0.13138 0.00181 0.00000 -0.00039 0.00000
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
SUM 0.03677 1.95290 0.03677 0.00000 0.04966 0.00000

Condition  LC43=1.2D+WL90+1.6LLa1
1 -0.30726 0.70482 -0.60442 0.00000 -0.27301 0.00000
7 0.33126 0.70049 0.60442 0.00000 0.30133 0.00000
40 0.01714 0.14242 0.00000 0.00000 0.00000 0.00000
41 -0.00714 0.13798 0.00000 0.00000 0.00000 0.00000
42 -0.00960 0.13573 0.00000 0.00000 0.00000 0.00000
43 0.01560 0.13147 0.00000 0.00000 0.00000 0.00000
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
SUM 0.04000 1.95290 0.00000 0.00000 0.02833 0.00000

Condition  LC44=1.2D+WL120+1.6LLa1
1 -0.30790 0.70224 -0.61647 0.00000 -0.28435 0.00000
7 0.33053 0.70306 0.59384 0.00000 0.28861 0.00000
40 0.01744 0.14337 -0.00349 0.00000 -0.00072 0.00000
41 -0.00895 0.13703 -0.00499 0.00000 -0.00098 0.00000
42 -0.00944 0.13582 -0.00384 0.00000 0.00074 0.00000
43 0.01510 0.13138 -0.00181 0.00000 0.00039 0.00000
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
SUM 0.03677 1.95290 -0.03677 0.00000 0.00370 0.00000

Condition  LC45=1.2D+WL150+1.6LLa1
1 -0.30269 0.70077 -0.62166 0.00000 -0.28354 0.00000
7 0.33522 0.70453 0.58913 0.00000 0.28847 0.00000
40 0.01726 0.14211 -0.00331 0.00000 -0.00071 0.00000
41 -0.00736 0.13829 -0.00658 0.00000 -0.00127 0.00000
42 -0.00944 0.13582 -0.00384 0.00000 0.00074 0.00000
43 0.01510 0.13138 -0.00181 0.00000 0.00039 0.00000
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
SUM 0.04808 1.95290 -0.04808 0.00000 0.00409 0.00000

Condition  LC46=1.2D-WL0+1.6LLa1
1 -0.32001 0.69918 -0.63314 0.00000 -0.31356 0.00000
7 0.32001 0.70612 0.57914 0.00000 0.25919 0.00000
40 0.01395 0.14379 -0.00644 0.00000 -0.00134 0.00000
41 -0.01395 0.13661 -0.00956 0.00000 -0.00186 0.00000
42 -0.01329 0.13794 -0.00719 0.00000 0.00137 0.00000
43 0.01329 0.12926 -0.00281 0.00000 0.00063 0.00000
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
SUM 0.00000 1.95290 -0.08000 0.00000 -0.05557 0.00000
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Condition  LC47=1.2D-WL30+1.6LLa1
1 -0.33732 0.70250 -0.62165 0.00000 -0.32464 0.00000
7 0.30479 0.70280 0.58912 0.00000 0.25151 0.00000
40 0.01063 0.14547 -0.00331 0.00000 -0.00071 0.00000
41 -0.02053 0.13493 -0.00658 0.00000 -0.00127 0.00000
42 -0.01713 0.14006 -0.00384 0.00000 0.00074 0.00000
43 0.01148 0.12714 -0.00181 0.00000 0.00039 0.00000
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
SUM -0.04808 1.95290 -0.04808 0.00000 -0.07398 0.00000

Condition  LC48=1.2D-WL60+1.6LLa1
1 -0.33210 0.70343 -0.61646 0.00000 -0.31305 0.00000
7 0.30948 0.70188 0.59383 0.00000 0.26301 0.00000
40 0.01046 0.14421 -0.00349 0.00000 -0.00072 0.00000
41 -0.01894 0.13619 -0.00499 0.00000 -0.00098 0.00000
42 -0.01713 0.14006 -0.00384 0.00000 0.00074 0.00000
43 0.01148 0.12714 -0.00181 0.00000 0.00039 0.00000
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
SUM -0.03677 1.95290 -0.03677 0.00000 -0.05061 0.00000

Condition  LC49=1.2D-WL90+1.6LLa1
1 -0.33275 0.70611 -0.60442 0.00000 -0.30328 0.00000
7 0.30875 0.69920 0.60442 0.00000 0.27400 0.00000
40 0.01076 0.14516 0.00000 0.00000 0.00000 0.00000
41 -0.02076 0.13524 0.00000 0.00000 0.00000 0.00000
42 -0.01698 0.14015 0.00000 0.00000 0.00000 0.00000
43 0.01098 0.12705 0.00000 0.00000 0.00000 0.00000
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
SUM -0.04000 1.95290 0.00000 0.00000 -0.02927 0.00000

Condition  LC50=1.2D-WL120+1.6LLa1
1 -0.33210 0.70868 -0.59238 0.00000 -0.29193 0.00000
7 0.30947 0.69663 0.61500 0.00000 0.28672 0.00000
40 0.01046 0.14421 0.00349 0.00000 0.00072 0.00000
41 -0.01894 0.13619 0.00499 0.00000 0.00098 0.00000
42 -0.01713 0.14006 0.00384 0.00000 -0.00074 0.00000
43 0.01148 0.12714 0.00181 0.00000 -0.00039 0.00000
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
SUM -0.03677 1.95290 0.03677 0.00000 -0.00464 0.00000

Condition  LC51=1.2D-WL150+1.6LLa1
1 -0.33732 0.71015 -0.58719 0.00000 -0.29275 0.00000
7 0.30479 0.69515 0.61971 0.00000 0.28687 0.00000
40 0.01063 0.14547 0.00331 0.00000 0.00071 0.00000
41 -0.02053 0.13493 0.00658 0.00000 0.00127 0.00000
42 -0.01713 0.14006 0.00384 0.00000 -0.00074 0.00000
43 0.01148 0.12714 0.00181 0.00000 -0.00039 0.00000
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
SUM -0.04808 1.95290 0.04808 0.00000 -0.00503 0.00000

Condition  LC52=1.2D+WL0+1.6LLa2
1 0.60219 0.71197 -0.57571 0.00000 0.56767 0.00000
7 -0.60219 0.69333 0.62971 0.00000 -0.51289 0.00000
40 0.01395 0.14379 0.00644 0.00000 0.00134 0.00000
41 -0.01395 0.13661 0.00956 0.00000 0.00186 0.00000
42 -0.01329 0.13794 0.00719 0.00000 -0.00137 0.00000
43 0.01329 0.12926 0.00281 0.00000 -0.00063 0.00000
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
SUM 0.00000 1.95290 0.08000 0.00000 0.05598 0.00000

Page9



Condition  LC53=1.2D+WL30+1.6LLa2
1 0.61943 0.70865 -0.58720 0.00000 0.57869 0.00000
7 -0.58690 0.69665 0.61973 0.00000 -0.50514 0.00000
40 0.01726 0.14211 0.00331 0.00000 0.00071 0.00000
41 -0.00736 0.13829 0.00658 0.00000 0.00127 0.00000
42 -0.00944 0.13582 0.00384 0.00000 -0.00074 0.00000
43 0.01510 0.13138 0.00181 0.00000 -0.00039 0.00000
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
SUM 0.04808 1.95290 0.04808 0.00000 0.07440 0.00000

Condition  LC54=1.2D+WL60+1.6LLa2
1 0.61424 0.70772 -0.59239 0.00000 0.56714 0.00000
7 -0.59162 0.69758 0.61501 0.00000 -0.51668 0.00000
40 0.01744 0.14337 0.00349 0.00000 0.00072 0.00000
41 -0.00895 0.13703 0.00499 0.00000 0.00098 0.00000
42 -0.00944 0.13582 0.00384 0.00000 -0.00074 0.00000
43 0.01510 0.13138 0.00181 0.00000 -0.00039 0.00000
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
SUM 0.03677 1.95290 0.03677 0.00000 0.05103 0.00000

Condition  LC55=1.2D+WL90+1.6LLa2
1 0.61488 0.70504 -0.60443 0.00000 0.55737 0.00000
7 -0.59088 0.70026 0.60443 0.00000 -0.52768 0.00000
40 0.01714 0.14242 0.00000 0.00000 0.00000 0.00000
41 -0.00714 0.13798 0.00000 0.00000 0.00000 0.00000
42 -0.00960 0.13573 0.00000 0.00000 0.00000 0.00000
43 0.01560 0.13147 0.00000 0.00000 0.00000 0.00000
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
SUM 0.04000 1.95290 0.00000 0.00000 0.02969 0.00000

Condition  LC56=1.2D+WL120+1.6LLa2
1 0.61425 0.70247 -0.61647 0.00000 0.54605 0.00000
7 -0.59162 0.70283 0.59384 0.00000 -0.54042 0.00000
40 0.01744 0.14337 -0.00349 0.00000 -0.00072 0.00000
41 -0.00895 0.13703 -0.00499 0.00000 -0.00098 0.00000
42 -0.00944 0.13582 -0.00384 0.00000 0.00074 0.00000
43 0.01510 0.13138 -0.00181 0.00000 0.00039 0.00000
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
SUM 0.03677 1.95290 -0.03677 0.00000 0.00507 0.00000

Condition  LC57=1.2D+WL150+1.6LLa2
1 0.61944 0.70100 -0.62166 0.00000 0.54685 0.00000
7 -0.58691 0.70431 0.58913 0.00000 -0.54054 0.00000
40 0.01726 0.14211 -0.00331 0.00000 -0.00071 0.00000
41 -0.00736 0.13829 -0.00658 0.00000 -0.00127 0.00000
42 -0.00944 0.13582 -0.00384 0.00000 0.00074 0.00000
43 0.01510 0.13138 -0.00181 0.00000 0.00039 0.00000
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
SUM 0.04808 1.95290 -0.04808 0.00000 0.00546 0.00000

Condition  LC58=1.2D-WL0+1.6LLa2
1 0.60220 0.69941 -0.63314 0.00000 0.51691 0.00000
7 -0.60220 0.70589 0.57914 0.00000 -0.56991 0.00000
40 0.01395 0.14379 -0.00644 0.00000 -0.00134 0.00000
41 -0.01395 0.13661 -0.00956 0.00000 -0.00186 0.00000
42 -0.01329 0.13794 -0.00719 0.00000 0.00137 0.00000
43 0.01329 0.12926 -0.00281 0.00000 0.00063 0.00000
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
SUM 0.00000 1.95290 -0.08000 0.00000 -0.05420 0.00000
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Condition  LC59=1.2D-WL30+1.6LLa2
1 0.58496 0.70273 -0.62165 0.00000 0.50589 0.00000
7 -0.61749 0.70258 0.58912 0.00000 -0.57766 0.00000
40 0.01063 0.14547 -0.00331 0.00000 -0.00071 0.00000
41 -0.02053 0.13493 -0.00658 0.00000 -0.00127 0.00000
42 -0.01713 0.14006 -0.00384 0.00000 0.00074 0.00000
43 0.01148 0.12714 -0.00181 0.00000 0.00039 0.00000
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
SUM -0.04808 1.95290 -0.04808 0.00000 -0.07262 0.00000

Condition  LC60=1.2D-WL60+1.6LLa2
1 0.59015 0.70365 -0.61646 0.00000 0.51745 0.00000
7 -0.61277 0.70165 0.59384 0.00000 -0.56613 0.00000
40 0.01046 0.14421 -0.00349 0.00000 -0.00072 0.00000
41 -0.01894 0.13619 -0.00499 0.00000 -0.00098 0.00000
42 -0.01713 0.14006 -0.00384 0.00000 0.00074 0.00000
43 0.01148 0.12714 -0.00181 0.00000 0.00039 0.00000
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
SUM -0.03677 1.95290 -0.03677 0.00000 -0.04924 0.00000

Condition  LC61=1.2D-WL90+1.6LLa2
1 0.58951 0.70633 -0.60442 0.00000 0.52722 0.00000
7 -0.61351 0.69897 0.60442 0.00000 -0.55513 0.00000
40 0.01076 0.14516 0.00000 0.00000 0.00000 0.00000
41 -0.02076 0.13524 0.00000 0.00000 0.00000 0.00000
42 -0.01698 0.14015 0.00000 0.00000 0.00000 0.00000
43 0.01098 0.12705 0.00000 0.00000 0.00000 0.00000
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
SUM -0.04000 1.95290 0.00000 0.00000 -0.02791 0.00000

Condition  LC62=1.2D-WL120+1.6LLa2
1 0.59014 0.70890 -0.59238 0.00000 0.53854 0.00000
7 -0.61277 0.69640 0.61501 0.00000 -0.54238 0.00000
40 0.01046 0.14421 0.00349 0.00000 0.00072 0.00000
41 -0.01894 0.13619 0.00499 0.00000 0.00098 0.00000
42 -0.01713 0.14006 0.00384 0.00000 -0.00074 0.00000
43 0.01148 0.12714 0.00181 0.00000 -0.00039 0.00000
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
SUM -0.03677 1.95290 0.03677 0.00000 -0.00328 0.00000

Condition  LC63=1.2D-WL150+1.6LLa2
1 0.58495 0.71038 -0.58719 0.00000 0.53774 0.00000
7 -0.61748 0.69492 0.61972 0.00000 -0.54226 0.00000
40 0.01063 0.14547 0.00331 0.00000 0.00071 0.00000
41 -0.02053 0.13493 0.00658 0.00000 0.00127 0.00000
42 -0.01713 0.14006 0.00384 0.00000 -0.00074 0.00000
43 0.01148 0.12714 0.00181 0.00000 -0.00039 0.00000
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
SUM -0.04808 1.95290 0.04808 0.00000 -0.00367 0.00000
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Envelope for nodal reactions
_______________________________________________________________________________________________________________________________
Note.- lc is the controlling load condition

Direction of positive forces and moments

Envelope of nodal reactions for       :
LC1=1.2D+Wo
LC2=1.2D+W30
LC3=1.2D+W60
LC4=1.2D+W90
LC5=1.2D+W120
LC6=1.2D+W150
LC7=1.2D-Wo
LC8=1.2D-W30
LC9=1.2D-W60
LC10=1.2D-W90
LC11=1.2D-W120
LC12=1.2D-W150
LC13=0.9D+Wo
LC14=0.9D+W30
LC15=0.9D+W60
LC16=0.9D+W90
LC17=0.9D+W120
LC18=0.9D+W150
LC19=0.9D-Wo
LC20=0.9D-W30
LC21=0.9D-W60
LC22=0.9D-W90
LC23=0.9D-W120
LC24=0.9D-W150
LC25=1.2D+Di+WI0
LC26=1.2D+Di+WI30
LC27=1.2D+Di+WI60
LC28=1.2D+Di+WI90
LC29=1.2D+Di+WI120
LC30=1.2D+Di+WI150
LC31=1.2D+Di-WI0
LC32=1.2D+Di-WI30
LC33=1.2D+Di-WI60
LC34=1.2D+Di-WI90
LC35=1.2D+Di-WI120
LC36=1.2D+Di-WI150
LC37=1.2D+1.6LL1
LC38=1.2D+1.6LL2
LC39=1.2D+1.6LL3
LC40=1.2D+WL0+1.6LLa1
LC41=1.2D+WL30+1.6LLa1
LC42=1.2D+WL60+1.6LLa1
LC43=1.2D+WL90+1.6LLa1
LC44=1.2D+WL120+1.6LLa1
LC45=1.2D+WL150+1.6LLa1
LC46=1.2D-WL0+1.6LLa1
LC47=1.2D-WL30+1.6LLa1
LC48=1.2D-WL60+1.6LLa1
LC49=1.2D-WL90+1.6LLa1
LC50=1.2D-WL120+1.6LLa1
LC51=1.2D-WL150+1.6LLa1

Page12



LC52=1.2D+WL0+1.6LLa2
LC53=1.2D+WL30+1.6LLa2
LC54=1.2D+WL60+1.6LLa2
LC55=1.2D+WL90+1.6LLa2
LC56=1.2D+WL120+1.6LLa2
LC57=1.2D+WL150+1.6LLa2
LC58=1.2D-WL0+1.6LLa2
LC59=1.2D-WL30+1.6LLa2
LC60=1.2D-WL60+1.6LLa2
LC61=1.2D-WL90+1.6LLa2
LC62=1.2D-WL120+1.6LLa2
LC63=1.2D-WL150+1.6LLa2

                                                                                  Forces                                                                                                                                                    Moments                                                                          
Node Fx lc Fy lc Fz lc Mx lc My lc Mz lc

[Kip] [Kip] [Kip] [Kip*ft] [Kip*ft] [Kip*ft]
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
1 Max 0.619 LC57 0.712 LC52 0.333 LC13 0.00000 LC1 0.76065 LC2 0.00000 LC1

Min -0.337 LC47 0.118 LC19 -0.779 LC7 0.00000 LC1 -0.53900 LC20 0.00000 LC1
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
7 Max 0.335 LC45 0.706 LC46 0.723 LC1 0.00000 LC1 0.53383 LC14 0.00000 LC1

Min -0.617 LC59 0.118 LC13 -0.276 LC19 0.00000 LC1 -0.75655 LC8 0.00000 LC1
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
40 Max 0.110 LC4 0.212 LC32 0.130 LC1 0.00000 LC1 0.02717 LC13 0.00000 LC1

Min -0.085 LC22 0.085 LC18 -0.130 LC7 0.00000 LC1 -0.02717 LC19 0.00000 LC1
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
41 Max 0.135 LC16 0.208 LC26 0.202 LC13 0.00000 LC1 0.03923 LC1 0.00000 LC1

Min -0.159 LC10 0.080 LC20 -0.202 LC19 0.00000 LC1 -0.03923 LC7 0.00000 LC1
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
42 Max 0.094 LC16 0.205 LC10 0.144 LC13 0.00000 LC1 0.02778 LC19 0.00000 LC1

Min -0.117 LC10 0.036 LC16 -0.144 LC19 0.00000 LC1 -0.02778 LC13 0.00000 LC1
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
43 Max 0.083 LC4 0.196 LC4 0.080 LC1 0.00000 LC1 0.01702 LC7 0.00000 LC1

Min -0.060 LC22 0.030 LC22 -0.080 LC7 0.00000 LC1 -0.01702 LC1 0.00000 LC1
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
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Date:                     4/18/2023
Project Name:   EAST HAVEN 5 CT

Designed By:      CL          Checked By:  MSC       

CHECK THRU BOLT CONNECTION CAPACITY → PROPOSED ANCHORS AT ANTENNA MOUNT

Reference: AISC Steel Construction Manual 14th Edition (ASD)

Bolt Type = A325 5/8" Threaded Rod

Allowable Tensile Load = Allowable Shear Load =
FTall = 13806 lbs. Fvall = 8283 lbs.

CONNECTION PLATE CONFIGURATION (4-BOLTS)
NBOLT ROWS = 2 rows dY = 6 in (Min.)
NBOLTS = 2 bolts/row dX = 6 in (Min.)

TENSILE FORCES

Moment in X axis: 0 lb-ft. (See Bentley Output)
Couple Reaction from MX: 0 lbs.
Moment in Y axis: 761 lb-ft. (See Bentley Output)
Couple Reaction from MY: 3044 lbs.
Reaction in Z direction: 779 lbs. (See Bentley Output)

Resultant per bolt: 1717 lbs.

SHEAR FORCES

Moment in Z axis: 0 lb-ft. (See Bentley Output)
Couple Reaction from MZ: 0 lbs.
Reaction in X direction: 619 lbs. (See Bentley Output)
Reaction in Y direction: 712 lbs. (See Bentley Output)

Resultant per bolt: 236 lbs.

Tension Design Load /Bolts =

ft= 1716.75 lbs. < 13806 lbs. Therefore, OK !

Shear Design Load / Bolts=

fv= 235.86 lbs. < 8283.5 lbs. Therefore, OK !

CHECK COMBINED TENSION AND SHEAR

ft / FT + fv / FV ≤ 1.0

0.124 + 0.028 = 0.153 < 1.0 Therefore, OK !



Date:                     4/18/2023
Project Name:   EAST HAVEN 5 CT

Designed By:      CL          Checked By:  MSC       

CHECK THRU BOLT CONNECTION CAPACITY → PROPOSED ANCHORS AT RRH MOUNT

Reference: AISC Steel Construction Manual 14th Edition (ASD)

Bolt Type = A36 5/8" Threaded Rod

Allowable Tensile Load = Allowable Shear Load =
FTall = 6673 lbs. Fvall = 4004 lbs.

CONNECTION PLATE CONFIGURATION (2-BOLTS)
NBOLT ROWS = 2 rows
NBOLTS = 1 bolts/row
dy = 6 in

TENSILE FORCES

Moment in Y axis: 39 lb-ft. (See Bentley Output)
Couple Reaction from MY: 156 lbs.

Reaction in Z direction: 202 lbs. (See Bentley Output)

Resultant per bolt: 257 lbs.

SHEAR FORCES

Reaction in X direction: 159 lbs. (See Bentley Output)
Reaction in Y direction: 208 lbs. (See Bentley Output)

Resultant per bolt: 131 lbs.

Tension Design Load /Bolts =

ft= 257.00 lbs. < 6673 lbs. Therefore, OK !

Shear Design Load / Bolts=

fv= 130.91 lbs. < 4004 lbs. Therefore, OK !

CHECK COMBINED TENSION AND SHEAR

ft / FT + fv / FV ≤ 1.0

0.039 + 0.033 = 0.071 < 1.0 Therefore, OK !
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PARTIAL SITE PLAN
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COMPOUND GRADING PLAN
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EQUIPMENT PLAN
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EAST ELEVATION
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NOTE TO GENERAL CONTRACTOR:

RFDS ISSUED BY VZW DATED: 3/20/2023 REV 4
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SWITCH DETAIL

EQUIPMENT PLAN DUAL CABINET DETAIL (EQUIPMENT & BATTERY)
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ANTENNA, RRH & OVP MOUNTING DETAILS

PROPOSED  RRH PLAN

PROPOSED  ANTENNA PLAN
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GPS MOUNTING DETAIL
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ICE BRIDGE DETAIL BURIED CONDUIT DETAIL

HANDHOLE DETAIL

LOGO
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H-FRAME DETAIL
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FENCE NOTES

STOCKADE FENCE DETAIL
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SILT SOCK DETAIL

COMPOUND SURFACE DETAIL FO
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SILKSACK DETAIL - ON OR OFF SITE

STONE INLET PROTECTION DETAIL-ON SITE
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STRUCTURAL NOTES: SPECIAL INSPECTIONS (REFERENCE IBC CHAPTER 17):

NOTES:

NOTES:

SPECIAL INSPECTION CHECKLIST
BEFORE CONSTRUCTION

REQUIRED

REQUIRED

REQUIRED

DURING CONSTRUCTION

REQUIRED STEEL INSPECTIONS

4

REQUIRED

REQUIRED

5

REQUIRED

AFTER CONSTRUCTION

REQUIRED MODIFICATION INSPECTOR REDLINE
OR RECORD DRAWINGS 6

 REQUIRED PHOTOGRAPHS
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ICE CANOPY FRAME PLAN
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HSS COLUMN PLAN

CONCRETE PAD DETAIL
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ICE CANOPY SECTION

ICE CANOPY DETAIL

ICE CANOPY DETAIL

TYPICAL CHANNEL TO
HSS CONNECTION DETAIL MID CHANNEL TO

CHANNEL CONNECTION

TYPICAL HSS BASE PLATE CONNECTION DETAIL
TYPICAL HSS BASE PLATE CONNECTION SECTION
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CONNECTION SECTION DETAIL
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CONNECTION PLAN DETAIL

TOWER EXISTING PLAN
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CABLE STOP DETAIL (ATTENUATOR)

CABLE GUIDE DETAIL

CABLE STOP DETAIL (TERMINATOR)

CLIMBING PEG PLAN

STEP BOLT SECTION

TOP  CAP COVER

CABLE PORT PLAN

CABLE PORT ELEVATION

TOWER EXTENSION ELEVATION
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PANEL NAME: PROPOSED AC PANEL

CKT
No.

BREAKER
AMPS

POLES LOAD DESCRIPTION LOAD
kVA

BRANCH CKT CKT
No.

BREAKER
AMPS

POLES LOAD DESCRIPTION LOAD
kVA

BRANCH CKT

ALARM DETAIL

ABBREVIATIONSGENERAL NOTES

ELECTRICAL NOTES
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ELECTRICAL/TELCO ONE-LINE DIAGRAM
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GROUNDING PLAN AT ANTENNA LEVEL

GROUNDING NOTES

GROUNDING LEGEND
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GROUNDING PLAN
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GROUNDING - STANDARD
DETAIL GROUND BAR

GROUNDING - STANDARD
DETAIL INSTALLATION OF
GROUNDWIRE TO GROUND BAR

TYPICAL GROUND ROD DETAIL

CONDUIT STUB-UP

GROUNDING WELL DETAIL

GROUNDING - STANDARD DETAIL
CONNECTION OF GROUND WIRES
TO GROUND BAR (CIGBE)

TYPICAL GROUND BAR CONNECTION DETAIL
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COMPOUND PLAN
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BILL OF MATERIALS
SITE NAME: EAST HAVEN 5 CT

ITEM DESCRIPTION QTY LENGTH COMMENTS

RF CABLE PLUMBING DIAGRAM

EAST ELEVATION
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Homepage

samsungnetworks.com

Youtube

www.youtube.com/samsung5g

Samsung’s future proof dual-band radio is designed to help 
effectively increase the coverage areas in wireless networks. 
This AWS/PCS 4T4R dual-band radio has 4Tx/4Rx to 2Tx/2Rx 
RF chains options and a total output power of 320W, making 
it ideal for macro sites.

Model Code RF4439d-25A

57196



- -

14.96 x 14.96 x 10.04inch (36.8L) /
74.7lb

57196



Homepage

samsungnetworks.com

Youtube

www.youtube.com/samsung5g

Samsung’s future proof dual-band radio is designed to help 
effectively increase the coverage areas in wireless networks. 
This 700/850MHz 4T4R dual-band radio has 4Tx/4Rx to 
2Tx/2Rx RF chains options and a total output power of 320W, 
making it ideal for macro sites.

Model Code RF4440d-13A

57196
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